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Organiser 6s Wel come

We are pleased to welcome you to MAR. C 8 dtlle secondyathering of Visual Prolog professionals
from industry and academia, including professional programmers, researéitiesbaring their
interest in logic programming.

VIP-ALC 06 in Faro, Portugal was a succassiPDC was encouraged to arrange anotoeference.
A couple of years have passed and we have gathered a number of fine speakers that help us set up this
interesting program.

We hope that VIFALC 08 will be as succesfull as the first conferenceemzburage best practice in
Visual Prolog proggmming and maybe stimulate more people to work with it.

This conference provides a rich blend of tutorials and papers based on the contrast of theory and
practice, research and deployment and social networking among fellow programmers. The result, we
believe, is an ideal forum for the exchange of ideas and knowledge, between delegates from a broad
spectrum of industries and technologies.

We hope that we have managed to fulfill our aims and that your visit tAMIRC 8 WilDbe an
interesting and rewardjnone.

Finally, we would like to thank all the paper contributors, speakers and delegates/AiLVE 8 fdrO

their participation and support.

Prolog Development Center
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New features in Visual Prolog 7.2

Thomas Linder Puls
Prolog Development Center

Abstract
Visual Prolog 7.2 brings many new features and improvements, this paper will

describe the most significant changes.

1 Language Features

Visual Prolog 7.2 brings sesérlanguage im
provements. This section gives a brief overview
of some of them.

1.1 Anonymous predicates

Anonymous predicates are the Prolog
counterparts to anonymous functions as known
in functional programming languages.
Anonymous predicates are described in details in
the paperAnonymous Predicatesnd presented

in a separate session at the WARC 2008
conference.

1.2 64 bit numbers

integer64 and unsigned64are two new builtin
types, that replaces the PFC domains
core::integer64and core::unsigned64 The new
domains are like integer and unsigned expect
that they have a 64it representation. All
arithmetic operations (except the power
operation) are supported for the types. They are
written, read, saved and consulted in normal
number format only with much larger range than
32-bit numbers.

PFC has been updated to useteger64 and
unsigned64 instead of core:integer64 and
core::unsignedé4 So now (as example) file
positions areunsigned64 The same is the case
with  gmtTimeValue localTimeValue and
timelntervalValue

1.3 Namespaces

Interfaces and classes can be put into name
spaces (likepfc\pie). This allows the same
interface/class name to be declared/defined in
several name spaces in the same program. So
now it is possible (as example) to have a class
calledfile in the namespacelocumentManager

even though there is also a class nanféd in
PFC.

It is planned (but not effectuated at the time of
writing) to put PFC classes in hamespapés
pfc\vip5x and pfc\gui.  Also the new pie
packages (described below) are in the name
spacepfc\ pie.

1.4 binaryNonAtomic domain

A new builtin domain binaryNonAtomic is
introduced to distinguish binaries may contain
pointers and should therefore be scanned by the
garbage collector. The ordinabynary domain is
no longer scanned for pointers.

1.5 real32

A domain real32 is introduced to ease the
integration with foreign API's that sometimes
uses such short reals. It is not intended for use in
"normal” code.

2 Compiler

The compiler is (obviously) updated to deal with
the new language features. But it has also been
improved in several other respects.

2.1 Unreachable code detection

The ability to detect unreachable code has been
improved vastly, both when it comes to detecting

unused predicates and facts and when it comes
to code inside clauses which cannot be reached.
Unreachable code will causgarnings.

2.2 Superfluous test detection

The compiler will also give warnings about tests,
which are trivially fulfilled due to the type of the
involved variables.

Consider this code for example:
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clauses 3.1 Build speed
pppy()é) X - 23, The build system has been changed such that it
Y>= 0, can utilize multicore processors by compiling
qqq (Y). several packages in parallel. On a geate

whereqqq is declared like this:

predicates
qqqg : (positive V).

The code above might seem reasonable, we only
want to callqqq if Y is indeed greater than or
equal to zero.

The only problem i¥'is always greater than zero,

because Y has the type positive, which only

contains numbers that are greater than or equal
to zero.

If the calculationX- 23 gives a negative number
an outof-range exception will be raisedbdfore
reaching the test).

So this new warning can help the programmer
detect places where it seems that testing ensures
validity of the code, while in reality the test will
never fail because an exception will be raised
instead.

The code above can be corrected using this code:

clauses
ppp (X) :-
Y = tryConvert (positive,
qqq (Y).

X - 23),

If X-23 gives a negative number, thteyConvert
will fail.

2.3 Smaller code

The size of the generated code has become
smaller, especially for predicates with many
clauses that match different patterns of input.

2.4 Less stack usage

Likewise, the stack size has been
(dramatically in some cases).

reduced

3 IDE

Many bugs and inconveniences have been solved
in the IDE. Just like numerous smaller and larger
improvements has been made. This section
describes some dahe major improvements.

Copyright © Prolog Development Center

processor this typically gives a factor 4
(sometimes more) when marpackages needs to
be compiled.

As a drawback the computer is not very
responsive while building, because all the cores
are kept quite busy.

As of this writing, we are also working on letting
the compiler itself compile several packages in a
single invocatin and thus skip many compiler
phases for files that are included in several
packages.

This feature has given a factor 4 when rebuilding
averylarge project.

The two features have not yet been tested
together, so it is too early to say something about
the combined improvement.

3.2 IntelliSence

Browse information (i.e. information about the
source code fed from the compiler back to the
IDE) is now utilized to provide IntelliSense: When
you edit source code the IDE shows
possible/sensible completion of theord you are
typing. You can then select the completion in
the list using mouse, arrow keys and TAB; the IDE
will complete the word with your choice.

The IDE will also show tool tip windows showing
the declaration of the predicate you are about to
write arguments for. That way you can see which
arguments the predicate takes without changing
context.

3.3 Window Navigation Dialog

The order, in which CHTAB shifts between IDE
windows, has been changed to visit most
recentlyvisited windows first.

Furthemore, CtriTAB also brings up a navigation
dialog listing all the open windows. The dialog
stays up as long as Ckey is pressed. In this

dialog you can see the windows in the order they
will be shifted to, but you can also choose a
window directly ughg the mouse or the arrow

keys. If you press letters the list will be filtered to
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windows starting with the letters you have
pressed.

3.4 Grouping editor windows

Editor windows can be grouped together to look
and behave like a single window. This hias
advantage that you can arrange windows in a

fixed layout inside the IDE. The IDE will
remember two different layouts, one for
"normal" mode and one for debug mode.

Typically, you want large editor windows in
"normal" mode, but smaller editors in debu
mode to give more room for the variables
window, etc.

3.5 Resources view in project tree

When selecting a resource (e.g. a dialog or a
bitmap) in the project tree, the right pane will
show a preview of the resource.

3.6 Zooming

Pressing the Ctrl and img the mouse wheel the
IDE will increase/decrease font size in various
windows creating a zoom effect. Zooming is also
bound to Ctr+, Ctrl-, and CtrO reset to 100%.

3.7 Un-/commenting blocks

The editor has new commands for commenting
and uncommening a block of code with $hars.
The commands are bound to G&lt-% and Ctrl
Alt-Shift%. (It would be more correct to state the
keys as CtAlt-5 and CtdAlt-Shift5, but it seems
simpler to remember the %ey).

4 PFC

PFC has mainly been consalied, updated to
64-bit numbers and things like that. But there
are also some new things.

4.1 PIE

The engine of PIE (Prolog Interpreter Engine) is
now added to PFC and will therefore be
supported as a tool in future. The most
important feature is that gu can easily hocln
predicates from you own application.
Subsequently, the PIE programs can manipulate
your application. So PIE is very useful as a
scripting engine in applications. Besides this, the
efficiency has been improved and PIE now
supports functions and real numbers.

Copyright © Prolog Development Center

4.2 progressBarControl

A progressBarControl binds to the win32
common control progress bar. It is the intension
to add additional win32 common controls, but to
deal more easily with them certain inner parts of
PFC GUI will hate be revised first.

4.3 postAction

A new predicatepostActionon thewindow class,
makes it possible to post an action to any
window. The action will be packed in a user
message and when the user message is handled
the action is executed. Together with
anonymous predicates this makes any other use
of user messages superfluous.

4.4 popupWindow

A new clasgpopupWindow makes it easier to

create popup windows like tooltips.  Most
importantly popup windows must have the
screen as parent so that they can be drawn
outside their logical owner and on top of other
windows.

4.5 radixTree

A radix tree is a map fromointer to any type. Its
main advantage (over for example rbthck
trees) is that supports very efficient merge of
several maps. The disadvantage is that the keys
are pointer values, so the trees can only be used
on things wih unique pointers (likeobject and
symbol).

4.6 uxTheme native bindings

Native bindings to uxTheme make it possible to
experiment with creatingheme aware controls.

Theme aware controls are not drawn using lines,
circles, rectangles, etc. Instead thaye drawn
using theme elements Theme elements are
logical graphical entities like divider line, button
surface, button outline, droglown mark, etc.

You combine/draw such logical elements into
your control, and when the theme changes your
control will aso change appearance. If you have
chosen the elements wisely your control will also
blend-in with other themes.
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4.7 getFactChainLength_nd

A new predicategetFactChainLength_n¢in the
profileMemory class) returns the number of facts
in each class fact chain in the entire program. It
is intended to help tracking down problems with
class facts that are not retracted when they
should and therefore eats memory by keeping
data alive that should have baealead.

4.8 weakPointer

Weak pointers are "pointers" that the garbage
collector does not see as pointers, so if there are

Copyright © Prolog Development Center

only weak pointers to a piece of memory the
garbage collector will recycle that piece of
memory. As a consequence, a weak pointer
cannot always be dereferenced, sometimes the
target as been recycled. Dereferencing of a weak
pointer it therefore done using adeterm
predicate.

So in short a weak pointer is a pointer that will
not keep memory alive
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Distributed Neural Networks i

Experience with Implementation in Visual Prolog
Paul S. Cerkez

Nova Southeastern University & DCS Corporation

Abstract

In order to support earlier work and future research efforts in attaining a PhD, experimentation was
conducted on implementing a neural network within Visual Prolog (VIP). This effort began with

VIP 6.3 and VIP 7.0 Beta. Early efforts were simply focused on constructing a Neural Abstraction
Pyramid (NAP) neural network and timing experiments of static Egressed through the test
networks with each neuron built as an independent object. Multithreading was not tested due to
early issues with VIP 7 Beta. Small NAPs proved to be quick, however as the size increased, time
to build the network itself increade¢remendously (appearing to be exponential) and there was a
corresponding increase in signal processing time. Consequently a different approach has recently
been taken. One method introduced into this new implementation utilizes the heuristic aagpabiliti

of VIP logical programming to dynamically prune the network during signal processing. Another
feature of the implementation is it allows multiple neural network architectures to coexist within the
same overall neural network effectively implementirrg@nfigurable modular neural network

(MNN). The third advantage to this implementation is it allows neurons to be distributed across
independent processes on a single CPU, multiple CPUs on one machine and or distributed across
multiple machines. Multitteading has not been implemented in this early work and the decision to
use it is still under consideration. This paper presents the results of early experimentation with this
implementation, a short discussion on the code itself and a discussion ppritech rational.

Background

In Behnke (2003)a monograph of his dissertation, he describes an implementation of a hierarchical
neural network (HNN) that he terms the Neural Abstraction Pyramid (NERDr! Reference

source not found) Behnke describes how his NAP was trained to recognize hand written zip code
numbers, metered postag®dar codes and finally, to perform facial localization in images. The
NAP model usesarying levels of abstraction and resolution in the combined network with greater
levels of abstraction and resolution the higher up the pyramid the data travels. The NAP is flexible
enough that, based on the application it is currently being useddan, fie trained using either
supervised or unsupervised methods. In one experiment (postage meter stamps), Behnke used the
NAP to prepare images for further analysis.

Copyright © Prolog Development Center pagelO
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more abstract QM
prepare the images for analysis. In

P INSN
addition to sharing weightpuhe

pyramid, the NAP also shares weights o B ’%f*— /a, (D <:>

The NAP learned to adjust contrast,
remove noise and emulate other image
preparation algorithms. This eliminated
the need for an external ppeocessor to

Backward projections

laterally among same level neurons Lateral projeciions
emulating excitatory and inhibitory

connections in the human cortex as well Fonvard projections
as feeding additional inputs down to , less abstract
| | Behn (0 XO)

ower evel s.
closely mirrors the humandmarchical
memory model described a year later by
Hawkins & BIaKesIee(2_004)Where Figure 1: NAP Architecture (Behnke 2003, p 66)
neurons operating at higher levels of
abstraction provide put to lower levels

to help lower levels converge on a
pattern that coincides with what the
higher level model might expect.

(Figure 2)

Al n practice the vast ity neur al
network applications are run on single \f\

processor digital computers, although

specialist parallel hardware is being / / \ \
developed (if not massively parallel).

However, all the other methods we / £\ \ / / \ \ / /\ \ / /\ \
consider use real signalsid can be S O B T O N ¥R
parallelized to a considerable extent; it /A /A /A N NN A/ NN ANV UA
is far from clear that neural network HIHHH LTTTTTTT] H||||||Hl||||ﬂ

methods will have an advantage as
parallel computation becomes commor% touch audition vision
although they are frequently so slow  Figure 2: Cortical Hierarchy (Hawkins & Blakeslee, 2004 p. 123)
that they ndéRipkkty, a speed up. o

2004, p.4)

As guoted, Ripley describes one of the issues dealing with moving a neural network to a parallel
implementation. While its relatively easy to segment the neural network into parallel processing
units, it does not necessarily carry that the neural network will perform faster. As described by
(Czauderna & Seiffert, 2004in some par&l implementations, load balancing the CPUs can lead

to degradation in performance. This degradation can be attributed to the fact that for some neural
networks (ex: Back Propagation), the layers of the network itself vary in size and are dependent on
theactions of the lower layers. As such, the full benefit of parallelization is not available. Such
implementations require a pipelined approach. In other implementations such as directly mapping
individual neurons or nodes to specific processors, tradgp itself is the major factor. While
individual neuron or node processing is fast, the high communications requirement between the
neurons or nodes diminishes the throughput speed of the entire network. For the purposes of our
discussions in this papeaneuron is defined as a single processing element hawing i

discrete inputs and a single output antbde is a synonym for a neuron and is used

interchangeably.

Copyright © Prolog Development Center pagell
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Complex neural network architectures are parallel by nature and typically procésssivin

Neural networks, especially parallel implementations, are communications intensive. Combined,
these establish and limit the total throughput of a netwlulouris, Dollimore, & Kindberg,

2005) A network with fast hardware but a poor software approach could have worse throughput
than a system withH@wer hardware but a well performing software approach. The reverse is also
true. A neural network system that takes longer than a human to perform a function, while
academically interesting may not have any practical value. Consequently, a problereddrass
when developing artificial neural networks of any reasonable level of complexity will be the issue
of throughput.

The concepts described by Behnke and Hawkins & Blakeslee were used as the basis to investigate
development of an image recognitio n e u r a | net wor k based primarily c
Behnke describes that run times for the NAP could be long and the discussions by Riley and

Czauderna & Seiffert reinforced the idea of long network processing times. Consequently, the

focus of tle early work was shifted to develop some timing tests to baseline the signal processing

times of the NAP (post training) and then to examine different software implementations.

Testing Environment
The hardware to be used for this research is as follows:
1 IBM ThinkCentre NetVistaomputer: four computers each running MS Windows 2000 in
DOS mode and at the same patch, update and version level. Each machine is catigured
Intel P4, 1.8GHz, 256MB SDRAM, 40GB HDD with integrated LAN support capable of
both 10Mbps and 100Mbps Paging file size: OS Recommended (MBB81, User
Configured: Initial (MB)i 1536, Maximum (MB) 3072.
1 LinkSys Network Everywhere Fast Ethernet Hub: Model NH1005 supporting IEEE
802.3, 802.3u and 802.3x standards. Protocol CSMA/8tar Topology.
1 Network cable: Cat 6

Neural Network setup

Each instance of the neural network contains a time capture function that records the time the
network was created, activated, finished and the time needed to export data points to an output file
This is accomplished by four distinct time stamp captures and the interval between each is
calculated as well as the total time elapsed. Times captured are based on operating system returned
values.

As the purpose of this research was to determimai¢iiput impacts when using different

topol ogies as much variability as possible in th
input to the neural network remained constand all weights and thresholds remained fixed. The

only variable was thiemplemented architecture of the neural network itself, i.e., number of

processor spaces, threads and CPUs used. When the neural network was to be divided up across

threads, processors and CPUs, the intention was to manually provide as balanced a asrkload

possible.

Early Work

To begin with, all the nodes in the test networks and the supporting code were implemented as
classes and objects. This was expected to support faster communications between all nodes as the
objects can be implemented to communicate directly with eaeln. ofthis proved to result in

Copyright © Prolog Development Center pagel?2
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significant overhead costs during network construction. However, once constructed, the network
processing time was in line with expectations but still in excess of desires.

The effort to execute this task was significantly more difficult than first envisioned at the outset but
not insurmountable. However, there were numerous design problems to be resolved and also
problems with errors in the early VIP 6 and VIP 7 Beta dgarant environments. The design
problems were minor and not of any real importance. The later problems were the most difficult to
identify and in some cases caused impacts to the degree of work completed. Some of the
development coding problems arelstitresolved and all development environment problem areas
were reported to the PDC as software trouble reports.

The first major problem that took a couple of weeks to track down ended up being compiler
problem. When implementing a particular blaglcode and nesting antifienelse conditional

inside of another ithenelse, it would result in the application crashing. The debugger could not
catch the error and the error dump message did not point to where the actual problem was. Once
the problenblock of code was finally located, a work around was implemented and the problem
reported to PDC and resolved in a later VIP release.

After implementing the workaround, a multithreading capability was added but further problems in
the development compil@ppeared to lead to a problem with multithreading itself. While
developing the multithreading capability, a new complier was delivered that appeared to fix the
existing problems. It also allowed the test neural network to run faster. The new covapiler

tested on a backup computer and the neural network compiled and appeared to work fine. The new
compiler was then moved to the main development computer. After compiling the application with
the new compiler, everything seemed to be operating asdiedite initial unit tests were with

small neural networks (input dimensions of 3x3 and 7x7) to speed development while adding new
functions. As each new function was added, completed and passed small unit testing, the neural
network size was increasedtte full size input dimension of 256x256. Each time a full neural
network was tested, the application crashed. After testing the application with many various sizes of
neural networks, the assumption was reached that there was an error in the impleatEn{ad
opposed to the development environment). After backing out all multithreading code in order to
get the neural network back to a functional state further troubleshooting revealed that the problem
might be unrelated to multithreading. A seriésiagle thread neural networks of different sizes

were then used to isolate the problem area. The difficulty here was that the crash causing error
would appear only after 200 or more neurons started to communicate within the neural network.
The errant ode was finally isolated to the block of code implementing a sigmoid function used to
scale the neuron outputs. It appeared that the funeckitin:exp()  was causing the crash, but not

all the time. The problem was then reported to PDC. Communicatidm®@C later confirmed

the error and also that it was not a multithreading problem but definitely a problenmiatiite
implementation class. This error was resolved in a later VIP release.

When it looked like multithreading was not going to be amopthe next effort focused on TCP/IP
communications. This resulted in a number of problems also. The socket class used by the
development environment is an older one (VIP 5.x) and has not been completely updated. It has the
capability to support TCH communications and allows the developer to establish socket
connections between computers. The problems discovered here were less severe but more
numerous. There were many cases where the return domain of one function is the input argument
for anotherfunction and are incompatible without an explicit conversion. One example of these
domain mismatches is the functistk_InetAddr(  Addr). sck_InetAddr( Addr) fconverts

an Internet address dotted formatted stribgtAddresge.g. 197.88.44.77) into an uneied

number suitable for use as an Internet address. This address is in network byte (PixT,
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2006) The domain type for this functions&ing8 . String8 is a nofnicode string
representation. Directly entering thetAddress as a string will result in a domain type mismatch
error as the directly entered string is in unicode format. Consequently, the following additional step

is required to provide the input to the function:

HIPADDRESS8=string8::mapFromStrind(9 7 . 8 8), 44. 770

AddrIN = sck_InetAddr(HIPADDRESSS),
e.

While it was possible to set up a port on each machine to listen, the neural network application
would continuously terminate before a connection could be established or it would go into an
endless loop and lock baverything. TCP/IP communication efforts were halted.

The full 256x256 neural network was run on all four computers one time each to baseline each

machine. The total elapsed time for the entire process run was in excess of 50 minutes on each

machine. Creation time alone for the network was approximately 37 to 38 minutes. As this time

proves to be rather excessive and the capability to test in a multithreaded or multiprocessor mode

was not implemented, the size of the neural network to be tested wasadd a 63x63 input

dimension for all remaining early study testing. This smaller network allowed more test runs to be

completed and still collect reasonably discrete timing data.

The 63x63 neural network was then run on all four computers 10 times Eiaging data was
collect for each run. Across all four CPUs, the times were close and within the tolerances

established in the baseline tests. The performance of the neural network with multiple instances
running on a single CPU was measured and faondistent across the CPUs. The average elapsed
time for a signal to process through the neural network with 10 instances of the network running

concurrently was a reasonable 126 seconds. This time was for all 10 networks processing
independently and conrrently on the same CPU. A single neural network of the same size not

sharing any resources with other networks processed the input in approximately 12 seconds. The

network appears to scale well and performance, once created, is consistent withbieaium

neural networks running. As seerirror!
Reference source not found.with the exception
of a couple of spikes that may a#ributed to OS
overhead processes interrupting the neural
net wor kbés process, t he
networks on the CPUs is relatively flat regardless
of the number of concurrent neural networks beit
run. Note that there is naarallelization going on
here and no communications between the
networks.

Recent OO implementations
In the early implementations of the OO network

Fiaure 3: network performance

ur al

described above, each and every node was processed regardless if any of its inputs had changed or
not. Conequently, in the revised architecture, an adaptation of Optimal Brain Damage (OBD) was

incorporated into the architecture. The OBD concept effectively removes nodes that do not
contribute to processing a signal. The adaptation here was to limit thegingcenly to those

nodes that had a change in input values. The logic behind this reasoning was that later in the NAP

network development, once feedback was incorporated, a number of nodes would stabilize and the
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number of changing signals would decreaseilting in an overall decreased processing time. Any

node that remained unchanged after training would then be removed from the network. As

expected, the lower levels of the network still processed the preponderance of nodes in the early

tests and thémes were almost identical to the previous versions. (Feedback has yet to be tested.)

OBD effectively had no impact in this case and there was still the issue of cross communications

between instances of the network running on the same or@fhds todevelop. Additionally, this
architecture could only be changed (ex: NAP to S
network implementation. Another concern with the OO implementation was the need to still

implement a method to save the network ahthalnode and connection weights once the network

was trained.

New Architecture

With all the issues that appeared to be inherent in the OO implementation, a completely different
approach was taken. In this case, the OO implementation was dropped.wTd@pneach consists

of a single network class and no objects. Construction time of any chosen network architecture was
reduced to approximately 8 seconds (v. 38 minutes) for a 256x256 input network. Processing time
of the network remained approximatelgtsame for smaller sizes but increase drastically for larger
sizes.

Simply, the new architecture is old fashioned prolog. By taking a step back and looking at the
nodes as nothing more than data elements (or data records) and the network being nothing m

than a collection of data records, the network is now implemented as a VIP internal database. (See
textbox below)

This approach has many advantages. First and foremost, it uses existing VIP built in code to store
and process the database, meaning minimal additional code. The network can be easily saved and
reloaded with simplsave()/consult() calls. Parallelism igasily implemented by executing a
consult()  from each partial network of a corresponding partial input set. Network output to

higher levels is a simpkave() of output neurons to the input area of the receiving partial

network. Feedback can be implemented the same way, except back to lower levels.

OBD is implemented by only processing facts that reflect a change. This has the added advantage

that as feeddick is implemented signals will be traveling up and down the levels. This structure
effectively ignores data direction during processing. Signals travel as required.
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classfacts

neurons (stringNode % nodeidentifier
% for usein IP versions
integerLAYERS, integerTHREADS, integerROWS integerCOLUMNS,
real CurrentinputValug% summatiorof all weightedinputs
booleaninputChanged% Falseif inputhasnotchangedtrueof it has
integerActivationFunction% 1 if threshold(binary),2 if linear, 3 if sigmoid
real Threshold % valueto exceedor outputif ActivationFunction= 1
real Output % -1..0..1coversall threeoutputtypes

booleanOutputChangexd % trueif outputhaschangedFalseotherwise

% connectiongallowsfor connectionbetweeranywheren the network,feedforward, backwardan
d lateral.
connections (string FromNodeg % sourcenode
string ToNode % destinatiomode
realWeight, % weightof theinputline
realValue, % equalsthe outputof the FromNode* Weight(input to ToNode)
booleanChangeil % Trueif Value changeskalseotherwise

The downside of this architecture is that as the network grows, processing time increases, however,
due to the ease of paralleling the processing, small, fast networks can process the full data input in
less time than that of a single monolithigtwork. Additionally, if different network

implementations wish to be included in a heterogeneous or modular network, this is easily
implemented by simply changing the connection strategy in the fact base; the application itself does
not require recodin Additionally, the node activation function is changed for each individual node

by simply changing an embedded flag in the saved fact. Three activation functions are
implemented: Thresholghinary), Linear (piecewise), ndimear (sigmoid).

The codeda implement the network processing is also simple in its implementation. The OBD
adaptation is built into the code shown in the predicates. (See textbox below) By only processing
connections or nodes withtraie flag setthe number of connectiopsocessed rapidly decreases

as well as the number of signals passed (if a neuron does not fire, there is no corresponding change
in a connection, resulting in less signals to process during the input reading/processing phase).
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classpredicates
updateNodelnputs(string ToNodeg real INPUT).

clauses
updateNodelnput$oNode INPUT):-
retrac{neurong$ ToNode LAYERS, THREADS ROWS COLUMNS, CurrentinputValue
_, ActivationFunction,Threshold Output,OutChangey,
NewlInputValue= CurrentinputValuetINPUT,
asserténeurong ToNode LAYERS, THREADS ROWS COLUMNS,NewlnputValue
true, ActivationFunction Threshold Output OutChange}),
1

updateNodeInpu@ToNode _INPUT).

classpredicates
process_the_inpyintegerLayer) multi.
process_the_outp@stringNode real Output realNewOutpuj >
booleanOutChangedmulti (i,i,i).

clauses
% processll the conrectionsto movesignalsiromNodesto toNode
process_the_inpUtayer):-
connectiong Node, ToNode Weight, INPUT, true),
updateNodelnput$oNode INPUT),
fail.

process_the_inp(tayer):- retracfconnectiong Node ToNode Weight, INPUT, true),
assertéconnectiongNode ToNode Weight, INPUT, falsé),
fail.

% processeall the neuronsandactivateshemasnecessecagndpushes
outputsto the connectiongor forwarding.
process_the_inp(tayer):-
retractneurong FromNode LAYER, THREADS ROWS COLUMNS,
CurrentinputValue true,ActivationFunctionThreshold Output,_)),
NewOutput= runActivationCurrentlinputValue,ActivationFunction, Threshpld
OutChanged process_the outpuEromNode Output NewOutpusj,
asserténeurong FromNode LAYER, THREADS ROWS COLUMNS,
CurrentinputValue false,ActivationFunction,Threshold NewOutput OutChangey,
fail.

process_the_inp(tayer):-
Layer= outputLayer.

process_the_inp(tayer):- !,
NewlLayer= Layer+1,
process_the_inpUuNewLayel.
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So far, the only down side associated with this 63x63 5461 9557
me_thodology is thgt when size grows _lqeyond a certal_n 127x127 | 21845 38299

point, the processing time grows significantly. Associat

with this, is a considerable slowdown in processing whe 295X255 87381 152917
multiple instances of the network ate concurrently on the same machine with a single core
processor. As a side note, mdtire processors appear to tolerate concurrent networks very well
when the number of concurrent networks do not exceed the number of cores.

Comparative Results

The folowing charts show the average time measures from the three implementations for the
various input dimensions. The table shows the number of nodes and connections in each network
relative to the tested sizes for all implementations. As can be seen,ghasgamethod is clearly

the overall faster network for the smaller sized networks. The database model suffers greatly on a
single processor machine in the larger versigksshown, the signal processing time for the 63x63
and 127x127 models is approxitely the same for all three versions. The key difference is the

input, output, cross communications, network saving
and loading times.

With the overall premise of finding a neaptimally
perfoming architecture to conduct timing test, the
database method seems the most likely candidate. F
CPUs, each running a 127x127 network (yeilding an
effective 256x256 overall model), each outmgtto a
single 4x4 top layer (<1.5 seconds total time), produc
a total network runtime of approximately 90 seconds.

yd 63x63

Report /
output

B Run

m Build

Original 000BD DB OBD

Conclusion

As stated in the beginning, this paper is a report on
experiences attempting to implement a flexible, fast
neural networkd support PhD research into image
processing. From a simply numerical aspect, for larg
networks, the database version appears to hold the
greater promise of paralleling the network. For larger
networks, the run time of the OO OBD appears to hol
the geatest potential for large dimension, single CPU
environments. From this early work, a potential area ffo
further research would be a hybrid OO OBIDB ‘
model that can capitalize on the strengths of each. The Orginal - 00CBD  IDBOBD
OO gives the processing speed advantageenvethe
IDB easily supports paralleling. It will be interesting to
see how well both models perform oncelbictional
signal passing is added.

0]
=

o
v o s 0o~ 0w
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output
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Figure 1: Performance comparisons

Copyright © Prolog Development Center pagel8



VIP-AL C Didiri®uted Neural Networks Experience with Implementation in Visual Prolog

References

Behnke, S. (2003Hierarchical Neural Networks for Image Interpretatidderlin Hiedelberg New
York: SpringerVerlag

Coulouris, G., Dollimore, J., & Kindberg, T. (200Bistributed Systems: Concepts and Design
(4th ed.). Harlow, England: Addison Wesley/Pearson Education.

Czauderna, T., & Seiffert, D. U. (2004,-18 Decembe2004).Implementation of Mlp Networks
Running Backpropagation on Various Parallel Computer Hardware Using Rgmier presented at
the 5th International Conference on Recent Advances in Soft Computing Nottingham, United
Kingdom.

Hawkins, J., & Blakesle&s. (2004)On Intelligence New York: Henry Holt and Co.

PDC. (2006, 7/20/2006). Visual Prolog Help. VIP 7. Retrieved 7/29/2006, 2006

Ripley, B. D. (2004)Pattern Recognition and Neural Networksambridge University Press.

Copyright © Prolog Development Center pagel9



VIP-AL C Didiriduted Neural Networks Experience with Implementation in Visual Prolog

Expert System Design to Diagnose Pest and Diseas&€tdves Tree

Audy A Kenap Joos M Gaghenggang Angreine Kewo
gagaken@gmail.com mgjoos@yahoo.com ene disu@yahoo.com

Informatics engineering Department
De La Salle University of Manado Indonesia

Abstract

Artificial Intelligence is a new invention in computer science which is developed rapidly.
There are some branches in the artificial intelligence development, such as decision support
system, artificial neural network and expert system. Among some bexpeht system is the one
field that very attractive to be developed. Because, expert system could keep knowledge in its
knowledge base as the system knowledge resources and manipulate that knowledge. So it could
prepare the high level decision tool to theer that is called inference engine as the brain of the
system.

On the other hand, expert system could help people in many cases in order to get
decision in solving a problem. This can be considered in a specific problem which needed human
skills thatustally poorrestriction and eventually to obtain a solution of a problem we conclude it
with uncertainty. Therefore, for existing of expert system that able to save, to manipulate and
reasoningwith knowledge, the solution of uncertainty problem would be alfain. On the other
hand, the limitation of using Visual Programming is not problem anymore while the developing
of processor and memory of computer system especially in speeds and capacities.

As a tool to solve problem, expert system could be develodidkind of cases. One of
the cases is how to diagnose plant disease problem. In this case, there will be an expert system
designing to solve a plant disease problem in clove plant. The system would be implemented for
solve that problem cause that céois the one of the most primary gardening plant in North
Celebes that handled by the farmer with the little knowledge about clove. So by develop this
system, it would be help to increase the clove productivity. The design of this expert system will
be usevisual prolog while visual prolog is in rapid development of visual programming
language.

Key wordsAtrtificial Intelligence, expert system, inference engine, knowledge base.

Introduction

Prolog as the logic programming language has been design to solve problem in Artificial
Intelligence. We have been recognizing the language and working with Turbo Prolog in earlier

1990 for Expert System Application to diagnose symptoms of disease thas ¢pubacteria. It is

just a simple application with some facts and rules several decades ago. We have been realized

that the used of prolog as logic programming would have good prospect in the future as part of

expert system and artificial intelligencAs we know before that the Artificiaintelligence

Conference in 198Bave been decide Prolog as language for developing in Artificial Intelligence.

After searching in this information and computing era, we found at the prolog development centre

website &out the developing of programming in logic (prolog), especially the latest development

of the | anguage; it appeared that the quality
establishing a company. The three engineers had developed a Prolog progréanguiage that

was compared with specialized Prolog mainframes made by the other prolog develepment

speed and performance the other prolog devel op me
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is a chance to make intensive approach of expert mysiging prolog. Using the Visual
Programming is not a problem anymore while the development of processor and memory in these
days. There is a rapid development in hardware especially for memory and processor in speed and
capacity. So its impact also infilnee the programming languages, its trends, architectures,
include the graphical user interface of programming, also visual programming.

Clove represents the plantation crop becoming one of the especial commodities in
economics of people of North Sulawéslanado Indonesia) besides copra, nutmeg and
cacao. This crop population is spread over to flatten in all area plantatiddoath
Sulawesi, Indonesia.

Approximately 60% of North Sulawesi Province economics determine by this
commodity, called cloves.

In National scope,(Indonesia has the over than 200 million people, fourth biggest
population in the world) the cigarette industry, that use clove as raw material, contribute
more than 45 Trillion duty tax in year 2006. This amount is bigger than National
(Indonesia) Education Ministry budget a year, from elementary to University.

But in fact, many of farmers in this region do not know how to treat the plantation
correctly; include diagnosing the pest and disease. The farmer just receives their
knowledge fom their parents and environment informally. That is why the productivity

of clove commodity has decreases more than fifty percent compare to approximately 15
years ago.

The other factor is the insufficient of extensions agent to give explanation tariey.fa

The agent was limited by time, chance, amount, and any other limitation that could be
solve by using expert system. While as we know that expert system has many advantages
that could help people solve the human limitation. One thing to remind tlyatvertuse

this plantation as case because the use of clove not in cigarette industry only, but also for
other thing that could use by people. Clove is important commodity in region, and also in
a big country. Cloves also could be used in medical, militaayv (material of
bomb/mercon), antiseptic, teeth care and many other fields that useful for human needs.

Problem Formulation:

Problem formulations are how to develop an expert system able to assist the extension
agent of agriculture and also farmespea@lly in the case of diagnosed pest and disease

of clove tree ad also its solution. Systermould provide important information about
clove, handle treatment of cloves tree and agriculture technology of clove. By this expert
system, we could assist to ingpe the production process and productivity of cloves.

Expert System
Some opinion told by expert, that expert system definition is knowledge applying oexpdy
to a system, represent combination between knowledge and data searching.

Expert System characteristic system shall be as follows: Expert System Knowledge represents a
concept, non in form of numerical; information in expert system dogemabmplete and ufo-

date, thatoés why expert Sy s tsgstam Shtoudossibilityropr ov e s ¢
a problems differ, depend on expert thinking and program design, there is no guarantee that

expert system load 100% needed expertise in system, expert system have to be trusted, easy to
modified as according to science @adhnological growth.
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There are at least three component of an expert system should be available: User Interface,
Inference Engine, and Knowledge Base in developing an expert system. According to Turban,
Expert System could be classified in ten types: BDusgs, Instruction, Interpretation, Prediction,
Planning, Control, Design, Instruction, Selection, and Simulation.

In developing an Expert System, there are six step according to Loeng: Identification
conceptualization, fonalisms, imgementation, evaluain, system development.

Cloves Tree; Pests and Diseases

Cloves tree include in Industrial Plantation such as tre&ymntaceaefamily. Some expert
opinion that <c¢loves come fPRhoim ifpManleu kour Utrairaan, 0
in Maluku Island the oldest clove &ein the world. This area wetbe largest clove produak

until the late of 18 century.

These are pests that always attack cloves tree:

1. Rayap

2. Penggerek Batang

3. Penggerek Ranting/cabang
4. Ulat siwur

5. Uret

6.

Kepik Helopetes

These arehte dsease that always attack cloves tree:
Cacar daun cengkih (CDC)

Bercak daun cengkih

Penyakit Sumatera

Mati bujang/mati gadis

Busuk Pangkal Ranting (panu)

Mati Ranting (Dieback)

Busuk akar

Mati ranting

Penyakit Fisiologis

O©CO~NOUIA,WNPEF
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Analysis

Analysis Requirement
User Identification: Farmer, Field Extension, Expert

Business Process
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System analysisUse case
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¢ e ronb P *{Jammj Frske mwikﬂﬂ1rmkrwﬂ_)%|;mlumdﬂ

w1

B eV B

2
=
3
2

Pageea

R T Bt pass

3 WiiTaLS Pakd
B | pangienes mgtabasE| = | Hed Adid

el Lt

KiETaTls Paks
[T L e

o
L ik Prorsben |
. A

———
Figure 8 : State Diagram for Objdaterface

Renew Object Modeling to describe implementation environment

L]
——
- Tl
i
L] _:‘II
' il by Ao i L . - .
[ |
e [ wmanraw | « [ w e | |
i Friroim fidwer]
r i e I ey | O
[t gy M'::""*M i L. 3 B
Latdem g 3 o !u-w:l-n- ..,.g.“.';.:'
L i .
Ly [T
[l
N | "‘ I
= 1 ety iy Tyberiog
| T
LK e . W e Eaall]
m—l
L e
fm i
|re J\-:‘
aiony S

Figure 9:Class diagramin step design

Copyright © Prolog Development Center page26



VIP-ALC 6 0 8 Expert System Design to Diagnose Pest and Disease of Cloves Trees

ARRAE

LTRSS nrga

L s LT
1 Gl 0 e W

THE

D T T T R e
™ o
Tam [

Figure 10: Algorithm to Diagnose Pest and Diseases

Testing

Testing is the last step in developing expert system design to diagnose pest and disease of cloves trees.
Testing was held to really check in the field, if tlyetem develops match with the expert criteria. There are
several step should be follow to meet the criteria, from goal identification, testing itself and analysis of testing
result.

Analysis of Testing Result

Analysis of testing result was doing espegiall f or essential s system and hope o
result testing analyses use the formuld_by ,in book :A Rock Bold Design Criterion and Knowledge base

Expert System For Stratified Root

n
Y Babot i x Nilai i

i=1
CNilai =.

n
2 Bobot i
i=1

With C Nilai category as follow:
Tabel. Result Category of Testing Analysis

C Nilai Category Successful Degree

8.0010.00 | Exactly Good

6.00-7.99 Less exactly Less Good

3.005.99 Less exactly Less Good

0.00-2.99 Not Exactly Not Good
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After the testing done, we have the followirggult:

Table. Expert System Testing analysis Result of Diagnose pest and disease of clove tree

Skor Credit C Nilai
1786 208

423 56

2209 264 8,367

Based on testing analysis result above, we got C NilaitB@&hows on the table. This indicate that problem
solving analysis to diagnose pest and disease with expert system as alternative solution is correct and this
expert system application has a good opportunity to success in usage.

CONCLUSION AND FURTH ER RECOMMENDATION

Conclusion

1 Development of expert system application to diagnose pest and disease of cloves tree could help farmer in
diagnose its illness of plantation

1 Expert System to diagnose pest and disease of cloves tree could apply in Agricetttutolmin
Minahasa Region and even a group of farmer.

1 Adding feature system besides diagnoses of pest and disease could make expert system complete and more
powerful.

Recommendation

9 Expert System diagnoses pest and diseases of cloves tree needsiti@atthe knowledge itself, so
system could automatically learning and renews its knowledge.

1 It is better to implement in daily languages of farmer so it could be use in widespread of farmer use.

9 This expert system design could be apply in other toatsesfia, not always in PC, for example the mobile
phone, PDA or internet base services.

9 Expert system design to diagnose pest and diseases of cloves tree could be modified for elementary until
high school in Minahasa region so it could be a local contestutty computer and local application in
region.

1 The development of this expert system could use visual prolog commercial edition so we could maximize
the feature of visual prolog.
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Visualizing Visual Prolog

Chan Bok, Axon Research
http://web.singnet.com.sg/~axon2000

Abstract: This paper looks at some aspects of visualization of Visual Prolog at
various levels of detail. At the predicate level, a combination of Ferguson Diagram
and NassiSchneiderman Diagram is suggested. At a moreonceptual level, a
special form of Class Diagram is suggested. The latter is further illustrated by
three case studies involving COM.

Keywords: Class Diagram, Ferguson Diagram, N&8shneiderman (M) chart, Prolog
Foundation Class (PFC), COM, ActiveX.

1 Be clear and readable even at a

Introduction distance.

The authoros interest i%h Canrheleasyy modified o) reflecht i on
began in the early nineties when he first better understanding and changing
learned Visual Prolog [1]. Being able to needs.

represent prolog codes diagrammatically has

shown to ke invaluable in understanding the ~ Visualizing Predicate Logic

language. Subsequently the use of Class Visualization at the predicate levsl
Diagrams has helped in understanding and particularly useful for a beginner to Prolog. A
using the packages found in the Prolog diagram at the predicate level can denote
Foundation Class (PFC). clauses, facts, unification, recursions, and

This paper does not consider dynamic related details at this level.

visualization of algorithm or data. Such At this level, predicate logic can best be
visualization is best done using animated represented using Ferguson diagrams

debuggers and profilers. characerized by semi circles. The
_ _ U  symbol represents logical negation or
What constitutes a Good Diagram goal, and th&/  symbol represents assertion,
Firstly it is worthwhile to highlight some fact or rule. Unification is thus represented by
factors that make a 0 gonmdhed pdii féarginga foll circle fisee
particular, a good representation should: Figure 1 below).
T Compl ement and np
strength of human perception, D D (Goal)
memory, comprehension and
reasoning while avoiding their DIFAGB&C (Rule)
weaknesseso [ 4]. A B C
f Represent many useful attributes f G Aftx (Rue)
such as entities, its types, properties, BIFY &2 (Rule)
and relations between entities. £ ¢ (et
1 Exploit the power of human vision to @7 7 7 XY.Z (Facts)

perceive shape, size, texture,

proximity, boundary, depth, opacity, Figure 17 A simple Ferguson Diagm for
symmetry, etc. representing predicate logic.
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A Ferguson diagram can be extended to show eyt we

variables and its direction of flow. (As the
Chinese saying, by
We illustrate with a more complex program
below. This program (adapted from a PDC
publication, see Appendix A) solves the
critical path problem declaratively.
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Figure 2 - Ferguson diagram showing
variables and flow direction. See Appendix A
for largerdiagram.

Various types of predicates (viz. procedure,
determ, nondeterm and failure) can be shown
using some annotations or variations of a
semicircle. A cut can be indicated by a short
bar (or more elaborately by ) at the edge of

/

Since VIP7.0, thé&-thenelse, foreachand
other constructs were introduced and these
can be elegantly diagrammed ibgur-
porating the gotdess NassBchneiderman

[5] flowchart (see Figure 3 and 4).

the semicircle.

Figure 3 1 NassiSchneiderman chart for
sequence, branch, dchile, dountil and case.

Figure 41 Example
of how NS chart can
be added into a
Ferguson Diagram.
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Class Diagrams for Visual Prolog

look into the higher level of
diagramming using Class Diagrams, which
and

interfaces, inheritance,

packaging.

delegation,

Conventional UML Class Diagram notation

is not suitable for various reasons. In UML
notation, a class is represented as a circle and
interfaces are not represedtA more
appropriate symbol for a class is an ellipse
which is more elegant and economical on

space. The # Towhichismo p o
standard symbol for a COM interface can be
adopted, whether COM or otherwise.

S

The combined symbc. for a class
interface pair is thus compact, aesthetic, and
accurately reflects the (.pro) file as an ellipse
and the (i) file as a small circle.

However the circular symbc Q can be
used to
not create any object.

Support and Inheritance relationships can
thus be shown as upward arrows with single
and double line respectively, as follows:

/

Delegation can be shown as downwards
dotted lines from annterface to another
class.

Using the above convention, a Class Diagram
for the PFC/GUI Package can be drawn as
shown in Figure 5.

The GUI package is an amazing design
masterpiece and much can be learned by
studying it. Using a Class Diagram (see
Figure 5), one is in a better position to

observe and learn about:
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1 The relationship between Controls
and Dialogs.

T What is a Container window and a
Container control.

I The differences between a Form
window and a Document window.

I The differences between Standard
and User controls.

1 How the Form window is a special
case of a Dialog.

1 What are the Common controls and
Standard controls.

1 How the OOGUI is built on top of
the native Windows APIs.
e TN

N ”;;“““0
S/ TR R DT
i’ M:m g ..;,O \ é ~q )
o DD

‘ = o Y &L &

s 2522 e

Figure 5- A Class Diagram of the PFC/GUI
packagei an amazing design masterpiece.
For enlarged diagram see Appendix B and
alsohttp://discuss.visuaprolog.com/
viewtopic.php?t=6006

To further demonstratehé¢ diagramming

methodology and assess its usefulness, we
look at three test cases related to COM, a

typically complex subject:

A.
B.
C.

COM Server and User
PFC/COM Package
Webbrowser Control

Case A - COM Server and User

The COM Server and Useexample (Figure

6)

that come with installation of VIP6 or 7.
Learning how to interface with a simple
component introduces one to the complex

Copyright © Prolog Development Center

COM technology involving binary/native
interfaces, components, glue coddwe PFC
COM packages, etc.

Although most of the complex glue codes can

be autegenerated (as can be seen in the later
Case C), it is good to have an understanding
of the technique in order to resolve any

resultant problems.

Figure 6 1 The COM Serve and User
example covers a large number of concepts
that go into COM. See Appendix C for larger
diagram.

Case B- PFC/COM Package

The PFC/COM Packages for developing
and using COM/ActiveX components.
Beginners to COM technology is faced with a
vast number of new concepts and new
predicates. Having an overview of the
available predicates and its interdependence
will be helpful (as in the similar case of the
PFC/GUI Package).

tro Com

is based on the AVisual Frroiog Eexampl eso

?

Figure 71 The PFC/COM package is even
more complex than the PFC/GUI packag
See Appendix D for larger diagram.
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Case C - Webbrowser Control Another adaptation (the Idea Visualizer tool)
enables progressive and selective unfolding
TheActiveX DemdFigure 8) is based on the of details (such as color, shape, links) using a

AVisual Prolog 6 ExampiiderLontiochy pemoso. This
Demo shows how the Webbrowser Control (a

COM/ActiveX component) can be used in ,

Visual Prolog. Conclusion

We have shown how Visual Prolog programs
canbe diagrammed at various levels of detail.
In particular, Class Diagrams can provide a
useful overviewcumindex and other insights
to entire packages.

Visualization of Visual Prolog is a broad and
complex subject. The following suggests
some areas for fther research:

Figure 81 The ActiveX Demo illustrates how 1 Automatic generation of diagrams
Visual Prolog autaqyenerates the 5 categories from source codes.
of glue codes for using components. See 9 Standardization of diagramming
Appendix E for larger diagram. symbols and color schemes.

1 Techniques for arranging and
The Class diagram shows the structure of the grouping classes and minimizing
generated codes organized into 5 folders long links and its crissrossing.
(ActiveX, Import, Export, Interface, Native). 1 How to distribute and share such
We can assume that a similar pattern exists diagrams within the Visual Prolog
for any autegenerated codes for community.

COM/ActiveX component integration.
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Appendix AT
The Critical Path Program

(Source: PDC publication dated June 1992)

domains
process = symbol.
path = symbol*.
time = integer.

facts
duration: (process,time).
follows: (process,process).

predicates

start: (process, time, path) procedure (i,0,0).
stop: (process, time, path) procedure (i,0,0).

later_start_needed: (process, time).

clauses
start(P,0,[P]) - not(follows(_,P)),!.
start(P2,T,[P2,|PP1) :
follows(P1,P2),
stop(P1,T,PP1),
not(ater_start needed(P2,T)),!..

stop(P,Tstop,Path):
start(P, Tstart,Path),
duration(P,Dur),
Tstop = Tstart + Dur.

The corresponding Ferguson Diagram:

P1 Tot PP1 P1 Dur

Copyright © Prolog Development Center

later_start_needed(Pcheck,CheckTime):
follows(P,Pcheck),
stop(P,FinishP,_),
FinishP > CheckTime,!.

follows(make_wine,store_wine).
follows(store_wine,get_opener).
follows(get_opener,open_wine).
follows(open_wine,say_toast).
follows(say_toast,drink_wine).
follows(prepare_food,serve_food).
follows(send_invitation,wait_for_friends).
follows(serve_food,say_toast).
follows(wait_for_friends,say_toast).

duration(make_wine,100).
duration(store_wine,300).
duration(get_opener,?2).
duration(open_wine,1).
duration(say_toast,1).
duration(drink_wine,2).
duration(prepare_food,10).
duration(serve_food,10).
durationéend_invitation,10).
duration(wait_for_friends,5).

goal

start(drink_wine, Time,Path),

(€)
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Appendix B i PFC/GUI Class Diagram
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Appendix Ci COM Server and User
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Appendix D1 PFC/COM Package
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Legend

Interface (* i Motes
i Interface (™.i
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p Interface (*_prolog.i)
== Inherit
— Support ComSupport
- Delegate
~~ Construction
(Others)
iid1]
[clsid]
ligz) 0 €T

Wyrap Class

comUser.exe

Application

basicString
comconversion
comCreation
combermary
combioniker
com_exception
compoundFile
eventSink
variant
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Appendix ET Webbrowser Component
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Controlling a Mobile Robot with Visual Prolog
Tatyana Volkova

Russian State University for the Humanities, Intelligent Systems Department, and
Robotics andhrtificial Intelligence Laboratory of the State Polytechnic Museum,
Moscow

Abstract. This work describes one simple model of mobile robot behavior. It demonstrates
one of possible ways of using a communication RZ32 program written by Ben
Hooijenga. Thisrobot was created at the Robotics and Artificial Intelligence Laboratory
of the State Polytechnic Museum.

Introduction Architecture of the system

This paper describes a practical realization Themodebf t he robot 6és behavi
of a simple declarative model for to the behavior of a living creature.

controlling a technical object a mobile

robot, which was built at the Robotics and  The system can be divided into the low

Artificial Intelligence Laboratory of the level actions, whih are processed by the
State Polytechnic Museunmder Echnics robot hinself, and the higtevel actions,
PhD Valery Karpov and ‘&chnics PhD which are suggested by a Prolog program
Dmitry Dobrynin Students and on a stationargomputer.

schoolchildren develop and program their
own robots there As an Al student |
participate in this laboratory and would like
to present my first robot (see Fig.1).

Receptors

Blue light emitting
diode (LED)

Environment
illumination
sensor

Infrared receivers Sound dynamic

(Meyesll)

Infrared obstacle
Sensors

Motors

Line sensors

Figure 1. Robotds receptors and effectors
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Low-level actions include: unconditional
reflexes (evading an obstacle, getting
frightened by asudden light, following the
path on the floor, following an IR emitter,
defining whether he i
grey spot on the floor)), simple actions
(lighting a LED, crying), decomposition of
high-level commands to losevel ones. All
low-level acions are programmed into the
robotds microcomputer
High-level commands are planning,
guiding, database maintaining and the
world map buildingSee Fig.2

Planning,
mapping,
guiding

High level

randomly, only reacting to the
environmerdl exposurewith his reflexes.
When the computer takesontrol, robot
becomegpassive and obeythe computer.

s at home (Ahomeodo i s
The advantage of such system is thatne

in the case ol mistake ora controversial
command from computer, robot can still
evade dangerous situations because of
unoonditi@hal reflereg.u a g e .

Combination of simple lovievel reflexes
and complg highlevel command
sequencegyives usthe model of a living
organism. The idea of hierarchy in comtro
systems is quite old, but natidely spread
in robotics. Among the latest
implementations[Karpoy, 2007] must be
noted

The structure of the robot

Low level Reflexes Therobot is an autonomous mobile device,
driven by a microcontroller, which has
clock rate 7 MHz and flash memory of 8

Figure2Two | evel s of r ob &h, disich asonott enoudgh for a complex
program.

| f robot doesnodt receive any message from

the computer during several seconds, he
considers himsefflostd and wanders

The robot

Microcontroller

See the overall scheme of the teys on
Fig.3

Controlling computer

I Y

Y

Wisual Prolog program

Receptors

Processor Memary

7 MHz FLASHSE Kb

________________________________________________________

The yard (white list)
The line (black line]

The lighthouse (an IR
emitter)

The “home” (grey spot)

Dbstacles

Light

. J

Figure 3 The model of the system (adopted from [GaRapoport 1987])
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Robot has different sensors (receptors): typically, of one byte. See the scheme on
environment illumination sensor, infrared Fig. 4

receivers (Aeyeso), infrared obstacl es
sensorsline photo sensors; effectors, which
influence the environment: motors, light Tell me your state
emitting diode, sound dynamic.

Robot sends information about his My stateis “Frightened”, |

seeho home, | seea
lighthouse, I'm moving

movements, obtained bgncoders on both
driving wheels so we can know the length forward
of movement vector and its gle relatively

to the robotds starti ng
polar coordnates to Cartesian, computer Then go towards the
ties todr aw r obotds posit lighthouse and search

and assert the coordites of all significant for home
objectsto the database to use them later for
navigation.

Figure 4. Example of communication

Communication program

A fragment of the protocol on
To establish a connection with robot, a COMputeros side
terminal program on Visual Prolog is ) ) ) ) )
required. Ben Hooijenga wrote such Here is tle code of timer interruption, in

program under VI P 7. 1Wheg commynigagion between rgbgtjagd g

PDC forum and on Visual Prolog Wiki. computer takes place.

The program is easy to apply and has a % timer routineon eachLOOmilliseconds
convenient GUI for setting all the  Predicaies L
parameters. The programakes it possible onTimer: window::timerListener.

to send and receive bytes via RS2 clauses L

interface and  process communicstion onTimel_Sourcg_time):-

events.A declarative system for the robot 70 Start communication ,
was addedo this program send"TELL_ ME_YOUR_STATE"),

% getananswerfrom therobotabout his
To make a communications channel State and movements

between robot and computer, a protocol readStateAndMovemerils
was developed. % getsignalson sensors
readSenso(},

Description of the protocol
% If autocontrolbaseof ruleg

To avoid synchronization problems, a firm IS on
scheme involving timer was specified. if auto_control=trug then

% getacommandusingarule from base
Each 100 milliseconds a communication act (rule(CommandToRobyt
takes place. Computer sends a command of % séndthecommand
sensors polling, encoded with one byte. sendCommandToRobyt
Robot receives it and answers with two fail; % backtracko try all therules
bytes, first of which i sSUCeed) r obot 6s state and
information about his movements. Second endif,
byteror esents signals o’%rePprgpegargndhesereel s o v s .
Computer decides what robot should do refresh_mag.

next, and answers with a command,
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All the read predicates have similar classfacts
structure. For example, below is a predicate commandiunsigned8string).
which receives the 2nbyte from the robot clauses
(a Boolean vector of signals on sensors) and command0x10, "STOP .
decodes it, making a map. commandg0x20,
"TELL_ME_YOUR_STATE".
predicates command0x30,"GO_FORWARD ).
readSensorg).
clauses The baseof rules
readSenso(s-
%Createa binarymassive 1 bytelength Thebase contains rules such as:
BinaryRead= binary::creatél),
% Readl byte (predicategfor comdevice predicates
written by BenHooijenga) rule: (string Commangl
BytesRead- nondetern{o).
comdevice:readfile_overlapped clauses
BinaryRead % If you arefrightenedandseean
binary::getSiz&inaryRead), obstacleturnthe LED onto frightena
%convert binaryto alist of bits possibleenany
SensosList = bit::bitSplit( rule("SWITCH_LED_ON_TEMP }:-
binary::getindexed_unsigne(d8 stat€"Frightened),
BinaryRead 0)), obstacle_sensor_acti/earlRSensdy).
foreach % If youareathome,turnyour LED on
Bit = list::getMember_nd (rejoice)andwait onesecond havearest)
SensorsLigt rule("SWITCH_LED_ON_TEMP }:-
do stat€"AtHome").
% decodehesignalsandassertheinfo rule("WAIT_ONE_SECOND):-
into datebase stat€"AtHome").
if decodeSensorsSignést, % If you arestill athome-
Objecd, ! then go andlook for line
% addanobject detectedby sensorsto rule("LOOK_FOR_LINE "):-
theworld model statg€"AtHome").
placeOnTheMafDbjec)
endif An example of interaction between robot
endforeach and computer(see Fig. 5)

Decoding the sensor signals simply means After being turned on, robotis moving
interpretation according to the bases of facts  around for some time to adjust his sensors.

whi ch ar e written i nin thie anitigh state cobob Mo¥es ranaomdly,
computerds memory. until the computer tells hirto look for the
Here is a fragment of suchbase of facts line. Havingfound the line, robot startsto
follow it.
classfacts If a bright flash of light frightens robot, he
decodeSensorsSignajgnsigned8string Afcrieso and Apani cso, m
ObjectTypé@. randomly, till the computer orders him to
clauses turn LED on and followtowards the
decodeSensorsSign@l28 "home"). lighthouse (the lighthouse stands in the
decodeSensorsSigngdd, "line"). mi ddl e of Ahomeod) .
decodeSensorsSignésg, "light™). Robot looks for the lighthouse and goes
towards it, checking if he is already at
And her eds base,ffromagcme nti hodme 0 . | f robot reaches |
commands to the robot are encoded: from computer tells him to returto the
line.

% Baseof facts- commandgo therobot
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% from the computer

Mot at home |
_ | Random Following the
movements lighthouse

Looking for
home

Command from
PC|Tum LED on

Flash of At home |
“gahstl © Flash of light | Tum LED
Scream Scream

Command
fromPC| _

Command
fromPC| _

Walking the

Initial state Fr=

_ | Random On the line] Off the line|
mavements Fallowing Random
the line movements
Figure 5. The model of robotdés behavior. Red
computerés command and they do not contain in
Plans

Now we are working on next projects. Among our projectscarginuation of work on museum
robotexcursion guide and building more complicated robots. My second robot will be a robot
navigator.
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Tutorial: Anonymous Predicates
Thomas Linder Puls
Prolog Development Center

Abstract

An anonymous predicate is an expression that evaluates to a predicate value. The
predicate value can be bound to a variable, passed as arguments or returned as
result, butthe value does not have a name in any class, interface or implementation.

Anonymous predicates have the ability to capture values from the context in which
the expression occurs, this is a rather powerful ability that can be used to avoid
rather excessivamount of strange/unpleasant code.

1 Syntax

Anonymous predicates are terms:

Term : one of

AnonymousPredicate

An anonymous predicate is a hameless clause in
curly brackets. Certain parts are optional, giving
these forms:

AnonymousPredicate : one of
{ ( Arg-comma -sep -list ) = Term }
{( Arg-comma -sep -list )= Term :- Term }
{( Arg-comma -sep -list ): - Term }

Term }

Term :- Term }

;- Term }

{
{
{

Leaving out the argument list means "the
required number of arguments" and can be used
whenever the arguments are not used.

2 Semantics

An anonymous predicate expression evaluates to
a predicate value.
Consider this code:

clauses
run() :-
Inc = { (X) = X+11},

A = Inc (4),
B = Inc (23),
stdio::writef  ("A = %, B = %", A, B).

Inc becomes an increment predicate, so the
program will write:

A=5 B=24

Copyright © Prolog Development Center

The code in this example corresponds to this
code:

clauses
run() :-
Inc = inc,
A = Inc (4),
B = Inc(23),
stdiozwritef  ("A = %, B = %", A, B).
class predicates
inc : (integer X) -> integer R.
clauses
inc(X) = X+1.

Where the clausgX) =X+1 can be found in the
last line. l.e. this time in a named predicate.
Variables that are bound outside (i.e. before the
occurrence of) an anonymous predicate can be
used irside the anonymous predicate. The value
of variable will becaptured by the anonynous
predicate.

Variables that are bound in an anonymous
predicate are local variables in the anonymous
predicate.

2.1 Capturing context

An anonymous predicate can capture context,
which means that it can refer to things that are
defined in its context, especially facts and
variables from the clause.

2.1.1 Capturing Variables

Anonymous predicate occurs in a clause, and this
clause may contain variables. Those variables that
are bound before the anonymous predicate is
met can be used inside the anonymaquedicate.
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This code illustrates how a variable is captured:

domains
pred = (integer ) -> integer.

class predicates
createAdder

clauses
createAdder (A) = { (X) = X+A}

: (integer A) -> pred Adder.

clauses
run() :-
Add17 = createAdder (17),

A = Add17 (4),
B = Add17 (20),
stdio::writef  ("A = %, B = %", A, B).

We call createAdder witi7 as argument. So in
the createAdder claus@ is 17, and therefore the
result is {X)=x+17}. We say that the
anonynous predicate has captured the variable
A

SinceAdd17is a predicate that add47 to its
argument, the output of the code will be:
A=21,B=37

212 #APOOOET ¢ Al 1l EPOEO
An anonymous predicate can capture the ellipsis

varlk 6f S 6A PSP X0OY
clauses
ppp (...) :-
W ={ () :- stdio::write (...) },
qqq (W).

W captures the ellipsis variable. qqq receives a
zeroarity predicate, when this predicate is
invoked the catured ellipsis variable will be
written to the standard output device.

2.1.3 Capturing Facts

An anonymous predicate can access facts. If it is
created by a class predicate it can access class
facts. If it is created by an object predicate it can

access both gect and class facts.
Consider this code that captures a clamstf
class facts
count : integer := O.
clauses
seq() = { () = count :- count := count+ 1 }.
clauses
run() :-
A= seq(),
B = seq(),
stdio::writef  ("AL = %, ", A(),
stdio::writef  ("B1 = %, ", B()),
stdio::writef  ("A2 = %, ", A() ,
stdio::writef  ("B2 = %", B()) .

Both A and B increment the class factunt, so
the result is
Al=1,Bl1=2,A2=3,B2=4
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In object predicates we can capture object facts.
So asuming that seq is an objegiredicate in
myClass, this code illustrates the capture of an
object fact:

facts
count : integer = O.
clauses
seq() = { () = count :- count := count+ 1 }.
clauses
run() :-
A = myClass::new ():seq (),
B = myClass::new ():seq (),
stdio:writef  ("A1 = %, ", AQ),
stdio:writef ("Bl = %, ", B(),
stdio:writef  ("A2 = %, ", AQ),
stdio::writef  ("B2 = %", B()) .

In this case A and B comes from two different
objects, which each have a count fact, so the
output will be:

Al=1,B1=1A2=2,B2=2

Technically, the class version actually doesn't
capture anything, it merely have access to the
fact. Likewise, the object version doesn't actually

i 8 @apture the fact, instead it capture$his and

through Thisit obtains access to the object facts.

2.1.4 Capturing This

As described above it is possible to captii@s
and thereby gaining access to objects facts. The
same mehanism gives access to calling object
predicates.

clauses
seq() = { () = count :-inc() }.
clauses

inc() :- count := count+ 1.

Thiscan also be used directly:

clauses
ppp () = { () = aaazrr (This) }.

2.2 Nesting
Anonymous predicates can be nested:
clauses
run () :-
P={ (A ={(B)=A+B} }
Q = P(3300),
R = P(2200),
stdio:writef  ("Q(11) = %, ", Q(11)),
stdio:writef  ("R(11) = %", R(11)).

To obtainQ we callP with 3300 soAis 3300and
Qtherefore becomes (B) =3300+B} }, likewiseR
becomes {(B) =2200+B}}. So, the outpuis:
Q(11) = 3311, R(11) = 2211
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3 Syntactic Sugar

If you don't need the arguments they can be
skipped.
So this coddragment:

P={ () :- succeed },

Q={( =0}
R={(,_, )= _:-fail}

Can be shortened down to this:
P = { :- succeed },

Q={=0}

R={=_:-fai}

Notice that the arguments are completely
skipped. If you writd) it meanszero arguments,
whereas skiping the arguments means "
suitable amount" of aguments.

a

4 Examples of practical usage

This section shows sontases where anonymous
predicates are very handy. The examples assume
that the PFC scopesore, std, stdio, list and
string are open.

4.1 Dummy predicates

Anonymous predicates are good for creating
dummy predicate values:

ppp( { = true } ), % don't filter (boolean)
qqq ( { :- succeed } ), % don't filter (determ)
rmr({ =17} ), % all rows must have height 17

4.2 Adaptation

In cases where you need a predicate and have
one that is almost suitable, you can make the
adaptation using an anonyrag predicate.

4.2.1 Index adaptation
Consider the predicate write3:

class predicates
write3 : (function{integer,
clauses
write3 (Indexer ) :-
foreach | = fromTo (0,2) do
write (Indexer (1), "\n")
end foreach .

string} Indexer ).

Indexer implements an "array" of strings, write3
will write the three strings found at the indexes 0,
1 and 2. So write3 assumes that the "array"
index is zerebased.

Copyright © Prolog Development Center

However, the "array" we have uses a obased
index:

class predicates
myArr ay : (integer N) -> string Value.

clauses
myArray (1) = "First" - L
myArray (2) = "Second" :- L
myArray (3) = "Third" :- L
myArray () = _ :-

raiseError ().

But using an anonymous predicate we can easily
adapt the onebased array tothe zercbased
usage:

% myArray is 0-based, write3 requires 1-based
Arr = { (N) = myArray (N+1) },
write3 (Arr)

So we get the expected output:

First
Second
Third

4.2.2 Parameter adaptation

In this code listChildren will call aChildWriter"
predicate for eachCis the child ofP'-pair:

class predicates
listChildren
(predicate{string,string}
clauses
listChildren (CW) :-
CW("Sonl" , "Father" ),
CW("Son2" , "Father" ).

ChildWriter ).

We will however prefer to listhe "Pis the parent
of C' using the predicate wParent:

class predicates
wParent : (string Parent, string Child).
clauses
wParent (P, C) :-
writef ("% is the parent of %\n", P, C).

wParent takes the arguments in the opposite
order, but we ca easily adapt using an
anonymous prediate:

Swap = { (A,B) :- wParent (B,A) },
listChildren (Swap )

And then the out becomes the expected:

Father is the parent of Sonl
Father is the parent of Son2

We can also throw away arguments, for example
when calling his predicate that only needs a
Child

class predicates
wKnowParent
clauses
wKnowParent (C) :-
writef ("We know a parent of %\n", C).

: (string Child).

The adaptation looks like this:
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Fewer = { (C,P) :- wKnowParent (C) },
listChildren (Fewer)

The output will be:

We know a parent of Sonl
We know a parent of Son2

We can also supply dummy arguments

More = { (_,P) :- addChildren (P, 1) }
listChildren (More)

Here addChildren will "add a count of children to
P'.  Since each invocation corresponds to one
child we will call addChild supplying 1 as a
"dummy" argument. TheMore is thus an
adaptor that both throws away an argument and
supplies a dummy argument.

4.3 Filters
Assume this predicate:

class predicates
writeFiltered
(string L, filterPredicate{integer}
clauses
writeFiltered (Label, Filter) :-
List = [1,2,3,4,5,6,7,8,9],
FilteredList = filter (List, Filter),
writef ("% \t% \n", Label, FilteredList ).

Filter ).

Filter is used to filter the lis{1,2,3,4,5,6,7,8,9];
the filtered list and theLabelare written to the
standard ouput.

First we use thallow-all filter:

All = { :- succeed },
writeFiltered ("All", All)

This filter simply succeeds for any element, so the
output is the entire list:

Al [1,2,3,4,5,6,7,8,9]

It is just as easy to create a filter that fails for all
elements and thusllow-none

None = { :- fail },
writeFiltered ("None" , None)

The output from this is the empty list:

None []

We can also create filters for elements greater
than 3 and elements dividable by

GreaterThan3 = { (X) :- X > 31},
writeFiltered ("> 3", GreaterThan3 ),
Rem3 = { (X) :- 0= Xrem 3},
writeFiltered ("Rem3" , Rem3)

The output from this is:

>3 [4,5,6,7,8,9]
Rem3 [3,6,9]
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4.4 Sorting

The list package has a sort predicate. But
sometimes the default order is not what you

need. Therefore the list package also has a
predicate sortBy, which sorts the elements using
a programmer defined compare epation.

Let us first consider string sorting, using this
predicate:

class predicates
writeStringsSorted

(string Label, comparator{string} Comp).
clauses
writeStringsSorted  (Label, C) :-
List = ["John Wayne" , "Uma Thurman" ,

"Harrison Ford", "Nicolas Cage",
"Elizabeth Taylor" , "Cary Grant" ,
"Jerry Lewis", "Robert De Niro" ],

Sorted = sortBy (C, List),

write (Label, "\n"),

foreach S = getMember_nd (Sorted ) do
writef (' %\n", S)

end foreach .

We can call the predicate with the "normal”
compardor, and using an anonymous predicate
we can easily sort it descending as well:

Normal = compare,

writeStringsSorted  ("Normal” , Normal ),
Descending = { (A,B) = compare (B,A) },
writeStringsSorted  ("Descending” , Descending )

The output looks like this:

Normal
Cary Grant
Elizabeth Taylor
Harrison Ford
Jerry Lewis
John Wayne
Nicolas Cage
Robert De Niro
Uma Thurman

Descending
Uma Thurman
Robert De Niro
Nicolas Cage
John Wayne
Jerry Lewis
Harrison Ford
Elizabeth Taylor
Cary Grant

Let us also sort some more complex raknts.
Here a person has a first name and a last name,
using this domain:

domains
person = p(string First, string Last).
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For the demonstration we will use this test
predicate:

class predicates
writePersonsSorted
(string Label, comparator{person}
tor).
clauses
writePersonsSorted (Label, C) :-
List = [p("John" ,"Wayne "),
p("Uma" ,"Thurman" ),
p("Harrison" ,"Ford" ),
p("Nicolas" ,"Cage" ),
p("Elizabeth" ,"Taylor" ),
p("Cary" ,"Grant" ),
p("Jerry" ,"Lewis" ),
p("Robert" ,"De Niro")],
Sorted = sortBy (C, List),
write (Label, "\n"),
foreach p(F,L) = getMember_nd (Sorted ) do
writef (" % %\n", F, L)
end foreach .

Compara

Again we can sort using the normal and a
descending comparator:

Normal = compare,

writePersonsSorted (“Normal® , Normal ),
Descending = { (A,B) = compare (B,A) },
writePersonsSorted ("Descending” , Descending )

Since the compare predicate uses dftright
lexicagraphic order on the ffunctor, the result is
the same as before:

Normal
Cary Grant
Elizab eth Taylor
Harrison Ford
Jerry Lewis
John Wayne
Nicolas Cage
Robert De Niro
Uma Thurman

Descending
Uma Thurman
Robert De Niro
Nicolas Cage
John Wayne
Jerry Lewis
Harrison Ford
Elizabeth Taylor
Cary Gr ant

But with the more complex domain we can create
a comparator that will sort on last name:

LN = { (p(_,L1), p(_, L2)) = compare (L1,L2) },
writePersonsSorted ("LastName” , LN)

The result is what we expect:

LastName
Nicolas Cage
Robert De Niro
Harrison Ford
Cary Grant
Jerry Lewis
Elizabeth Taylor
Uma Thurman
John Wayne
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4.5 Capturing context

As mentioned a very powerful feature of
anonymous predicates is the ability to capture
context. The exaples in this section shosome
ways you can use this.

4.5.1 Background treads

The routine for starting a thread takes a Rraily
predicate and run it in the new thread. But you
nearly always need to pass some input data to
the job in the new thread.

This is possible in severahys, but the absolutely
simplest way is to use anonymous predicates.
The project bgDemo from the Visual Prolog
example collection (that can be installed from the
IDE) use this method.

The project has a form that can start background
job and display statlinformation from the job in

a jobControl that is added to the form.

A background job is a predicate that will receive a
jobLog, which it can use to report status and
completion degree:

domains
job = (jobLog Log).

A jobLog looks like this:

interface  jobLog

properties

completion : real (i).
properties

status : string (i).

end interface jobLog

The job can report completion degree by setting
the completionproperty (range 0 to 1). Likewise,

the status property can be used to reflect the

current status of the job.

The status and completion will be shown in the
form together with a job name.

A job is started by calling the form's addJob
predicate:

clauses
addJob (JobName , Job) :-

JobCtrl = jobControl::new (This),
JobCtrl :name := JobName ,
JobCtrl :show (),
assert (jobCtrl_fact (JobCtrl)),
arrange (),
JobLog = jobLog::new (JobCtrl),
Action = { :- Job(JobLog) },
_ = thread::start (Action ).

In this context it is the last three lingbat are
interesting. thread::start takes a ndly
predicate as ggument, but a job is a predicate
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that takes a jobLog as argument. Therefore we
create an anonymous predicatéction, which
takes no arguments but invokedob on the
JobLog The anonymus predicate has captured
both Job and JobLogfrom the context, and
subsequently both these values are transferred
to the new thread even though this thread only
receives a nulary predcate.

The jobs in the bgDemo project are merely
dummy jobs that o} manipulate their jobLog.
One of them looks like this:

job (Log, From, To) :-
Log:status = "Step 1",
foreach N1 = std::fromTo (From, To) do
Log:completion :=
(N1-From) / (To-From) / 2,
programCon trol::sleep (3)
end foreach ,
Log:status = "Step 2",
foreach N2 = std::fromTo (From, To) do
Log:completion :=
(N2-From) / (To-From) / 2 + 0.5,
programControl::sleep  (3)
end foreach ,
Log:status := "finished" .

It has two loops which run frohiromto To and
calcuates the completion and sets it on theng

It also sets the status text before, between and
after the loops.

You may notice that the job does not have the
proper jobtype, because a proper job only has
one argument (the jobLog), this job has three
arguments.

Again it is anonymous predicates that help us.
The code that adds the jobs to the form looks like
this:

predicates
onFileNew
claus es
onFileNew (_Source , MenuTag ) :-
JF = jobForm:display (This),
Jobll = {(L) :- jobl:job (L, 1, 1000 )},
Job12 = {(L) :- jobl:job (L, 200, 600)},
Job13 = {(L) :- jobl:job (L, 1200, 3000 )},
Job14 = {(L) :- jobl:job (L, 1, 1000 )},
JF:addJob ("jobl.1" , Jobll),
JF.addJob (“jobl1.2" |, Job12),
JF:addJob ("job1.3" , Jobl3),
JF.addJob (“jobl.4" |, Jobl4),

. window::menultemListener.

In a more realistic program, it is most likely that
Fromand Towould not be constants, but rather
parameters passed from some outer place. In
that case these anonymous predicates would also
capure variables from the context.

The jobLog in the bgDemo illustrates one more
usage of anonymous predicates. The jobLagsp
the completion and the status information to a
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jobContrd. The jobControl is a GUI control on
the jobForm cpable of doing a suitable
rendering of the information. This however gives
a synchronization problem, because GUI controls
are not thread st and here we want to update
some controls from a bagkound thread. This
can lead to conflicts, because it is the main
thread that draws the controls.

The solution is to make transfer the the update of
the control to the GUI thread. We do this by
posting actions to the control.

The implementation of the status update looks
like this:

clauses
status (Status ) :-
Action = { :- jobCtrl:status := Status },

jobCtrl:postAction  (Action ).

Action is a nuHary predicate that will set the
status in the jobCtrl. We post this action to the
jobCtrl.  When the jobCtrl receives the action it
invokes it and is thus updated. This way that
actual uplate of the control will be performed by
the GUI thread.

This anonymous predicate not only captureg th
Statusvariable it also captures the jobCtrl fact.

4.5.2 Asynchronous callbacks

Assume that we send commands to a remote
service. The command execution is asynchron
ous, so when we execute a command we also
give a callback action which will be invoketem
the execution of the command is finished. To
execute a command we must call this predicate:

predicates
executeCommand

(command Cmd, predicate{} OnDone ).

Based on this predicate we want to create a
similar predicate that can execute &st of

commands. A certain command should be
executed when the previous command
completes.

We will also make our list executor asynchronous,
so we supply an action that will be invoked when
the entire scriptof commands are finished.

Our script executewill have the form:

predicates
executeScript
(command*

Script , predicate{} OnDone).

If the script is empty we simply invoke the
OnDoneaction.

If the script has a commarnid and a rest scripf,
we must first executed, and when it is finishet
we must execute the rest of the script So the
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OnDoneaction we supply when executingmust
executeT.
All'in all, the implementation can look like this:

clauses
executeScript ([] , OnDone) :-
OnDone ().
executeScript ([H|T], OnDone) :-
DoneH = { :- executeScript (T, OnDone) },
executeCommand (H, DoneH).

We have used an anonymous predicate to
perform the execution of the rest of the script.
This anonymous predicate capture§ and
OnDone
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5 Final remarks

This paper hasgiven an introduction to
anonymous predicates, and hopefully illustrated
their usability, and thus justified their
introduction to Visual Prolog.

Anonymous  predicates is the logical
programming pendant to anonymous functions
found not only in functional prgramming
languages, but also in languages as JavaScript, C#,
teldiK2yZ tltX tSNI X
http://en.wikipedia.org/wiki/Anonymous_function
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Abstract. The paper describes the tutoring intelligent system JSMsocio.

This system applies the JSMmethod techniques to sociological data
analysis. The aim of the system is to train sociologgxperts, who are not

familiar with the JSM-method theory, in the JSMmethod ideas and

algorithms. Stages of JSMreasoning are demonstrated in stepise mode.

User can settle viewing details and move forward and backward.

1.INTRODUCTION

The present system JSMocio is based on
the socalled JSMmethod of plausible
reasoning created by Prof. Victor Finn in
the early 1980s[1l]. This method has
various applications in sciences and
humanities such as chemistry, medicine,
pharmacology, sociology, Internet
technologies etc.

Modern sociology requires the development
of intelligent technique for social data
analysis. We can use the JSMthod as a
new approach for intelligent data analysis in
sociology. The theoretical foundations for
application of this method in sociology are
developed by Prof. Victor Finn and PhD
Maria Mikheyenkovd2].

There are JSMystems for social data
analysis. It is desirable that users of these
systems understand basic ideas and
algorithms of JSMmethod. Our system is
intended for experisociologiss who are
not familiar to JSMmethod theory and
want to learn the application of JSM
method to social data.

The main difference of this system from
those which already exist is that it gives the
opportunity to trace the performance of
basic algorithms andvatch their results at

every step. Moreover it has a backtracking
mechanism providing return to previous
steps. Furthermore the algorithm of
similarity search, which has a great
computational  complexity, can be
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demonstrated on small samples. On large
sampe we can observe the beginning of
hypotheses tree calculation.

The weltknown JSMmethod is a synthesis
of three main procedures: induction,
analogy and abduction. In our case initial
dat a represent
behavior. If a personhas investigted
opinion then ter description is called a
positive example. Otherwise it is declared
as a negative one. On the induction step
hypotheses about reasofsr positive or
negativeopinionare calculated by means of
similarity computation. The analogy step
predicts initially unknown opinion The
abduction evaluates the quality of generated
hypotheses and detects isolated examples.

The described system is built up in Visual
Prolog 7.1. Thisinstrument provides the
opportunity of creating a system which
implements all JSMnethod algorithms in
stepby-step mode. The graphical tools
offered by Visual Prolog allow the
development of comfortable tutoring
interface and descriptive demonstration of
the main calculation results

2. MAIN IDEAS OF JSM -METHOD

The JSMmethodideastrace back to John
StuartMill (1843). The modernapproachis

a plausiblereasoningsystem that combines
cognitive procedures (deduction, induction,
analogy, and abduction)induction uses
machine learning from positive and
negativeexamples
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As the present system is intended for Each example consists of a name, a
sociologists  wedl use  sociology fragment, and a set of properties. A
terminology for basic ideas description. fragment is a set of attributes thdgscribe

biography, psychological characteristics,
Accordingto researching theme some target and  philosophy  of  corresponding
question is selected. In general the theme is respondent. These attributes have values

described by severajuestions(opinions) from nominal, ordinal, and argumentation
but we restrict ourselves to a single scales (the last scale is used for
guestion case. The question has two philosophical attributes). Properties
answersiiyed (i . e . A+0 i n t hepresénbtietrespec @€ mtmdrs opi ni on.
of tab.nob) (f)yRaspofidénts
that correspondto positive answer form For instance we investigate the
positive examples and negative answer p sy c h o bpingnaboutpréferences of
respondentarenegativeexamples youth auditory of TWiewers.
Preferences and some characterization of respondent Op|n|on(o_f
psychologist)

No | sports| talk-show | soap operay fashion | frequence| tv sets youth

1 1 0 0 1 1 3 +

2 0 0 1 1 2 2 +

3 0 1 1 0 1 2 +

4 1 1 1 0 2 1 i

5 0 1 0 1 1 2 i

6 0 0 1 0 2 1 i

7 1 0 1 1 1 1 ?

Tab 1. TV-examplel sourcedata

We selecta small sampleof viewers and a pair consistingof a common fragment
describe them by six attributes. These and a set of all examplesused in a
attributescorrespondto types of preferred computation of the similarity [4]. The
TV-program a frequencyof views and a concept can becomea hypothesison
numberof TV-sets. Tablel representour causes of presenckabsence of the
sample The programtypesare sports talk- investigated properties
show soapserial andfashion. ThevalueO
meanghatthe respondendislikesthis kind In our case the similarity operation on
of program and 1 meansher preference. fragments is defined by corresponding
Values for views frequencyare 1 and 2. similarities considered as binary operations
Value 1 corresponddo rarely views, and on the sets of attributes values and is
value 2 to frequentlyviews The first three computed attribgwise. The set of
respondentaretheyouthviewers The next attribute valuegogetherwith its similarity
three ones are not youth and the last form alow semilattice

respondenis an (unknown} -example
Figure 1 shows the seddittice on values of

Similarity operation. The JSMmethod first four attributes. The similarity
needsto define the similarity operation corresponds to nominal scale
betweerfragments Similarity operationis

a binary operationon setof all fragments 1

including fragments of thexamples. The
result is an element representing a
common fragment of the operands. In our
case the fragment is the subsetf all
attributes This binary operationis usedto
generate a latticef conceptsA concepts

0
Fig. 1. Similarity operation in nominal
scale for the first four attributes

Figure 2 shows different similarities on
valuesof thefifth attribute(frequency. The
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left variant usesthe nominalscale witha
new value O corresponding to the empty
result. The right variant correspondgo the
ordinalscale

0 1
Fig. 2. Variants of similarity for the fifth
attribute

Figure 3 shows variants of similarity on
valuesof sixth attribute (TV-setsnumbey.
The left variantusesthe nominalscale with
a new value O corresponding to the empty
result. The middle one corresponddo the
ordinal scale The right variant uses
averagingapproach.

1 2 3 3 1 3
\I/ 2 \/
0 1 2
Fig. 3. Variants of similarity for the sixth
attribute

The results of hypotheses generation
dependonthe similaritychoice

The similarity operation between fragments
defines the partial order on the set of all
fragments in usual way. This relation is
called inclusion.

Induction. The induction begins with

conceptomputatiorfor positiveexamples
andfor negativeonessepaately. Theempty
conceptis one that has 0 as value of all

attributes

Concepts Sign Parents
No | sports| talk-show | soapserials| Fashion| frequency| TV-set list
1 0 0 0 1 0 0 + {1,2}
2 0 0 0 0 1 0 + {1,3}
3 0 0 1 0 0 2 + {2,3}
4 0 1 0 0 0 0 i {4,5}
5 0 0 1 0 2 1 i {4,6}

Tab. 2. Nominal scale similarity is used for all attributes

The concepts computation uses Norrists
algorithm[3], seealso [4] for its description
and example of application.

Tables 2 and 3 show conceptscomputed
with similarity corresponding to nominal
and ordinal scales, respectively.

Then hypotheses on causes of the
investigatedproperty are selectedfrom set
of all conceptgthese concepts ought to be a
similarity between at least two examples

Then (+)- andi )-hypotheses are computed
The resulting hypotheseslependon JSM-
reasoningstrategy

Wedl usethe following JSMstrategy the

concepthecomes hypothesisif it encloses
into at most one counterexample(i.e. an
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example of opposite signThis strategy is
one of simple JSMstrategies admitting
counterexamples.

Results for nominakcales All concepts
becomehypotheses (see Table 2)

Results for ordinalscales Some concepts
do not become hypotheses (they are gray
coloredin Table 3)

Analogy. Analogy tries to determinethe
investigatedpropertiesof t-examples This
example is determined as a positive one, if
it contains at least one (Rypothesis and
does not include any i)-hypothesis.
Similarly, (7)-hypotheses try to determine
new (i )-examples
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Concepts Parents

No | sports| talk-show | soapserials| fashion| frequency| TV-sets| Sign list

1] o 0 0 1 1 2 + {1,2}
2] o0 1 1 1 * {2,3}
3| o 0 0 0 1 2 + {1,2,3}
41 0 1 0 0 1 1 i {4,5}
5] 0 0 1 0 2 1 i {4.6}
6| O 0 0 0 1 1 i {4,5,6}

Tab. 3.Ordinal scale similarity is used for last two attributes

Results for nominalscales (tab. 2). The
undefined example is determined as
positive because it includes two {+)
hypotheses and n@)-hypotheses. lineans
plausibly that the seventh respondent
belongsto the youth (plausiblereasons are
that she likes fashion and she watches TV
not so ofteih

Results for ordinal scale@ab. 3). In this
case the undefined example does not
containany (+)- or (I )-hypothesis. Hence it

is not possible to determine it with selected
scale and JSMtrategy. To make a
plausible reasoning for this respondent you
need to expand the sample and/or to add
attributes.

Note that when selecting an averaging
appoach in ordinal scale the undefined
example will be determined as a positive
one.

Abduction. According to C.S. Peircés

scheme there is sufficient reason for

acceptance akesultsof plausiblereasoning
if all sourcepositiveandnegativeexamples
areexplainedby generatedhypotheses

In bothour casesachpositiveandnegative
examplecontainsat least one hypothesis of
corresponding sigrHence all examples are
explained.

Extensions There are many different
strategieof JISM-method[4, 5].

3.JSM-SOCIO

Summary. The JSMSocio system s
devoted to tutoring expert sociologists who
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want to study the application of JSM
method to social data analysis.

The system works with small data
samplings (for larger samples it is possible
to perform some firssteps of JSMmethod
searching for similarity).

User can trace all the JSptocedures with
suitable speed and specification degree.

For every project the system makes an
HTML log file demonstrating current
calculation results. This file is generated
from XML using XSLT specification.

Used algorithms Principal algorithms of
JSMreasoning have been described
previously. The essential idea of JSdcio
performance is that, every procedure at
each step should be executed separately,
right before its demonsttion. Otherwise
several procedures or steps can be skipped
without demonstration.

System operation description User can
work with JSMSocio both for social data
research in small samplings and for
introduction to JSMmethod.

When the application i¢oaded, there are
two actions possible: create a new project
(see fig. 4) or open an existing one.

To create a new project the source data files
should be the tabelimited text files (.dat
extension) that can be generatéuiough
SPSS (Statistical Paclkagfor the Social
Sciences)or through MS Excel. First file
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contains objectsob6idesc

a set of their properties.

General Data ]

Chooze the description file [SPSS dat file]:

|E: datahzocio_objects. dat Browse...
Choose the opinion file [SPSS dat file]:
|C: “datahzocio_propertes. dat Browse...

[ Titles i first column

Ok I Cancel | Help
Fig. 4. New project

When project is opened, user can explore
the tree of JSMmethod procedures through
Project explorewindow (shown in fig. 5).

It is also possible to launch the current
procedure or any of the completed
procedures by double clicking on them.
When a new procedure is completed, the
tree gets a new node for it. Besides, user
can perform backtracking to seled
procedure.

=P roject explorer

-5 socio
Initialization
+-[C] Simple Direct M1 ACE [2:0]
-5 Simple Direct MI ACE [3:0]
=5 Step 1
Interzection search

EY Incuction

Fig. 5. Project explorer

1 one

In JISMSocio there is a Database window
that is devoted to work with source project
data. First two tabs, Descriptions (see fig.
6) and Opinions (see fig. 7) display initial
project data that shall be transformed into

JSM factbase.

The Similarity tab (diglayed on fig. 8) is
intended for similarity definition of each
attribute (member of object description).

There are several

similarity types for

attributes depending on their data types.

(E Database ;Ew

Descriptions I Opinians ] Sirrilarity ] Theme ]

Title non BOZPACT KYPC | MAETHOE OTAENEHWE | MECTo poxaeHuA Mockea | TunmecTapo.. | |
@ 1 Nt HEH 21-22 4 HET aa Hio
@ 2 M2 WEH 21-22 4 HeT HET KPYHEIA ropog,
@ 3 M3 HEH 21-22 A HeT HET EPYNHEIR Mopog
@ 4 Ned HEH 18-20 ] HET aa Hio
@ 5 M5 HEH 23 W cTapuwe 3 aa aa H/o
@ B M:E HEH 18-20 4 HeT HET EPYNHEIR Mopog
@ 7ONeY #eH 23 W cTapwe 5 aa HET MANBHEKMA .. |
e nea HeEH 1820 4 Her 13 Hia 3
@ 3 N3 HEH 21-22 ] HET HeT MEranomc
&0 Ne10 HeH 1820 4 HeT 13 Ho
@ 11 MNe1d HEH 21-22 5 hE) HET CPEQHMIA ropog
1z wez HEH 2122 4 Her 2 Hia

Fig. 6. Object descriptions

Table 8 is devoted to work with object
properties (opinion members). For correct
functioning of JSMmethod it is required to
select a theme property a property that
indicates the JSMxample sign (plus,
minus, zero or tau).
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Both features and properties are displayed
as Variables (as they are called in SPSS).
The reason for this term mixture is that,
JSMSocio is intended to help an expert
sociologist to get used to JStdrms and
algorithms and to simplify the transition
from gandard statistical notions to JSM

equivalents.
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= [
( Database = E ]

Descriptions  Dpinions lSimiIarity] Themel

Title pc .. |pcH. | pcH. | pcO. | pcd. | pocE. | pecll. | pc M. | pc®. | pc C pc_F[:]
GEH1 N + + 0 i 0 + 0 . +
CHZ M2 + + . + ? + 0 0 + 0 0
GH3 M3 . 0 0 + + + 0 0 0 .
GH4 M4 + + ] . + . + 0 0 .
GHE NS i 0 0 i . 0 - - +
HE NE + . - . + . 0 ] 0
GE7 N7 0 i + . + 0 0 + o
Fe Nea + - . - . i + 7=
@ 9 N:=9 + + - - + + 0 ] +
B0 N0 - - + i + + 0 + + +
GET N1 + + - - + + . + + 0
@ 12 N:=d2 + + il + 7 + + + +

Fig. 7.Opinions
= —
( Database (= E ]

Descriptionsl Opinions  Similarity l Themel

‘Wariahle Similarity type Statuz L
@ 1 non MHaminal Dizabled
@ 2  B03pacT MHaminal Dizabled
@ 3 kypo Haminal Dizabled
@ 4 nNaTHOE OTAENEHME Famitial Enabled
@ 5 mecTo powaeHua Mockea Famitial Enabled
@ B TN MECTa pOMOEHHA Maminal Enabled 3
@ 7 ETOPMTIpHDE NOLYMHEHME Azcending Enabled
38 aBTOpWTapHaA arpeccHA Azcending Enabled
39 MaTEPMANEHOE NONOHKEHME Azcending Enahled
@310 powon Azcending Enahled
@11 patioralyuesa Marinal Dizabled
@ 12 nnaTHele KYpoh! MHaminal Enabled

Fig. 8. Similarity

One of the most important settings is the
selection of JSMeasoning strategy and
direction as shown on fig. 9.

Project’ properties: IIpHMe prcodHoA0rHUECKOTO HECTE A0 B

Properties  JSM settings

Strategy type Direction
* zimple &+ direct
" nonsymmetrical " reversed

" generalized

[+ Multiple iteration Iv Allows counter-examnples

[ Use default
3 Minimum examples to confirm hypotheses

0 Maximum examples to deny hypotheses

Fig. 9.JSM settings

As we said before, user can trace every
JSMprocedure separately. Every tracing
window has common interface to provide
comfortable work. Step forward button
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invokes a little step of the inner cycle of

current procedure. Trace button launches
stepwise tracing of this cycle. In a

dropdown list user can choose the tracing
mode (low, normal or high speed). The
Next and Back bttons help to navigate the

current results of procedure execution. And
finally, a small dropdown list at the top is

intended for skipping some steps of current
inner cycle.

Runta: 112 - ﬂ

< Back |

Speed: Mormal e

Trace |

Mest > |

Step fanmard |

Fig. 10 Tracingsettings
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Besides, every tracing window has buttons
to reset o skip the whole procedure, to
cancel its execution.

For instance, let us examine the window
demonstrating induction (fig. 11). The
upper list includes current element (or
elements), for induction it is an example
intersection. Some lists below (such as

Parent examples and Counter examples)
show whether obligatory conditions are

carried out. The next list displays a new

JSM instance built (or current updated), and
the last one is a set of instances obtained on
previous steps of
Induction is devoted to create hypotheses,
thus it has hypotheses in latter lists.

E naucuon Eg

Shucture

Intersection: <11 {-; - 0;1:1; 33 ~1;1:0;0;0;0; 0; 0; 0 0; 0;...

Shucture

fHemraa 0:1:1: 332065, 2101 0:1:0;
fnawer dod P 43 AN 10

Parent <% 4

examples: 7
<]
Shucture

Counter
eramples:

Shucture

Hypathesis: 3 {o:-00:1:1:3:3:1:1:0:0;0:0:0; 0: 0; 0: 0:..
Shucture

T 001515225101 0:0;0:0: 0, 0: 0 0; 0.
fner; - 0:1:1;2,2; -4 4:0:1;0:0; 0; 0; 0; 0;...

Hypotheses: <31

a2

Heset Skip induction

Properties
52 BELBRLRRLT Y Runto: [12 +] > |
— < Back MHeut >
Properties had ﬁ g
=1 00w+ Speed |Nomal -
% TR 11 EN | DE Ry [y D V
Trace
Propetiss __ Stepfowad |
Properties
=2 (mhnnnhnhLn
Properties
=2 (mnnnnnnnLn Y
=2 {(wansnnnn0n
-» Minuz
LCancel | Help |

Fig. 11 Induction

In every Structure column a fragment is
displayed, and Properties  column
corresponds to a set pfoperties. But for
sociologist it is essential to see the real
values of attributes as well as their names in
a spead way in order to understand the
similarity of respondents with similar
opinion. That is why JSMsocio has a
special Watch window for exangs,
hypotheses and intersections (see fig. 12).
This window, similarly to Visual Prolog
Messages window, is displayed at the
bottom of application window and can be
hidden.

Type MASTHOE OTAEAEHWE | MECTO poxaeHua Moc
<+> 5 Example aa aa
<10 Example HET aa
@ 14 Example HET a3
<fr> 3 Hypotheziz -
5 Hypothesis - 23

Fig. 12 Watch window
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XML logging. Visual Prolog 7.1 IDE has a
number of interfaces to access COM
objects, including MSXML DOM. JSM
Socio makes an XML log file with help of
the_ DOMDocument class and then
transforms it into project HTML file. This
class has all the necessary predicateshwhic
are similar to corresponding functions in
other languages for making XML elements
and saving the whole structure into file.

In the object model of JSMocio there is
an xmlLogEditor class for updating project
XML data which inherits
the_ DOMDocument clas The constructor
of this class creates an instance of MSXML
DOM object in usuasynchronousvay (see
fig. 13). The application creates this object
whenever it is necessary to rebuild the
XML data.
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constructors
new :().
clauses
new():-
DOMDocument=
the_ DOMDocument::negy,
DOMDocumeniset_ValidateOnParse
true),
DOMDocumeniset_Asyn¢false),
DOMDocumeniset_ResolveExterndls
true).
Fig. 13.xmlLogEditorconstructor

Let us describe the principal ideas of
building XML-structures. MSXML DOM
has some common functions for building
XML -elements, all of them are
implemented in the_ DOMDocument class.
They are createElement, createAttribute,
createComment, createNode and
createTextNode for making nodes and
attributes, load, save and loadXML for
working with XML files (derived from
iXMLDOMDocument_import interface),
appendChild, set Text, get Attributes,
hasChildNodes and others for working with
nodes (derived from
iXMLDOMNode_import interface). First
you have to creata node using one of the
described predicates. If the node should
have attributes, you have to create an
attribute node and add it to attributes
collection using get Attributes and
setNamedItem predicates (in xmlLogEditor
class there is a makeAttribute picate for
this action, see fig. 14).

predicates

makeAttribute: (
iXMLDOMNode_importSrcNode
string AttributeName
string AttributeValue

).

clauses

makeAttributeé
SrcNode AttrName AttrValue):-

AttrMap = SrcNodeget_Attribute§),

Attribute = createAttributéAtirName),

Attribute:set_TextAttrValue),

__ = AttrMap:setNamedlterfittribute).
Fig. 14.makeAttribute predicate
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If the node is just a text node, you can add
text with help of set_Texpredicate. And
finally if the node should have subnodes,
you should first create these subnodes and
then add them by appendChild predicate.
This is how, recursively you can build an
XML structure.

For building the tree xmlLogEditor calls the
makeXMLTree predicate (shown on fig.
15).

predicates
makeXMLTree ).
clauses
makeXMLTred) = RootNode:-
RootNode= createElemeifftproject”),
makeAttributé
RootNodeg "name', jsmProject::name
),
makeAttributé
RootNodg "title",
string::format
"JSM Socioproject:%",
jsmProject::title
)

)s
makeAttributé

RootNodeg "stylesheet
jsmProject::stylesFileRelative

):
_ = RootNodeappendChild

makeDescriptiof)
)
_ = RootNodeappendChild
makeContent$
),
if true=jsmProject:isinitialize@ then
_ = RootNodeappendChild
makelnitializatior)
)s
appendNodés
RootNode
makeMethods
jsmSystem::getMethods
)
)

endif.
Fig. 15.makeXMLTree predicate

For building and saving the XML file
xmlLogEditor object invokes the makelLog
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predicate (see fig. 16Wwhich makes the
XML-tree by alling makeXMLTree
predicate and itself creates an instance of
xmlLogEditor class for loading XSLT
rules. Then through these rules it
transforms XMl-data into HTMLstring
with help of transformNode predicate. And
finally this string is saved to target ML

log file. It always has the same name as the
project and i s kept
directory, that is why it is always possible
to access last saved information without
loading JSMSocio.

predicates
makelLog ().
clauses
makeLodg):-
set_DocumentElement
makeXMLTre€)
),
save
comDomains::string
getSystemFilexmlFile)

)

)s
XSLDOMDocument=

xmlLogEditor::new),
try
_=XSLDOMDocumenioad
comDomainsstring(
getSystemFileslFile)

)

),
HTMLString = transformNodé

XSLDOMDocument
),
file::writeString(
jsmProject::logFileName,
HTMLString
)
catchErrordo
Message= string::concat
"Unableto savethelog file.\n",
string::format
"MSXMLDOM error: %", Error
)
)

vpiCommonDialogs::err@giessage
endtry,
|
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makelLod):-
vpiCommonDialogs::errgr
"Unableto savethelog file"
).
Fig. 16. makeLog predicate

For transforming XML into HTML
makelLogpredicate loads an XSLT scheme
from system XSL fjle. This file contains a
set bf Flles Brtr@nkiSiridg XML elem8n¥s
and is an XML file itself. A rule for every
element is called a template. Here is an
example of a template for displaying JSM
data in HTML tables (see fig. 17). Every
time when parsing XML file the MSXML
DOM object meets a dataTable element it
applies this template for creating an HTML
string and then appends it to the result
string.

CONCLUSION

The system has been used for electoral
behaviog analysis. The sample was made
from a review of RSUH students before last
parliament election in Russia.

The system can be extended to demonstrate
the reversed strategies of JShethod.

This approach can be applied to Internet
social network analysis, lassification of

website visitors according to their
preferences, and support of online
sociological reviews.
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<xsl:templatematci+"dataTable">
<xsl:variablename="complexHeadersSelect"complexHeader"/>
<tr><td><tableclass"dataTable'cellpadding"3" cellspacing"0">
<tr valign="top">
<th><xsl:attributename="rowspan"><«sl:value-of select"@headerRowspan" />
</xsl:attribute></th>
<xsl:applytemplateselect"$complexHeaders>
<xsl:applytemplateselect"header'/>
<th><xsl:attributename="rowspan"><sl:value-of select"@headerRowspan" />
</xsl:attributeeEnabled<th>
</tr>
<xsl:if test"boolean($complexHeaders)">
<tr><xsl:applytemplateselect"complexHeader/header" />5i#
</xsl:if>
<xsl:applytemplateselect"tableRow"/>
<xsl:applytemplateselect"specialRow"/>
</table>
</td></tr>
</xsl:template

Fig. 17. dataTable template
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CGl-development package for Prolog

Yasuhisa Matsumuradiroko TokumotoNagoya,Japar008/(&/15

l. Main Concept

The aim of this program package is to support the-@Ggram development in Prologou have
only to know HTML syntax and Prolog language to use the package. Youhousverjnstall
VisualProlog IDE ancHTTP server such @fpache or AillISO beforehand.

The basic conceptinderlying the package programr®as follows.

i) First, read Htmtext from the WEB stream
and convert it to a prolog list.

i) the progran{with VIP DLLS) processsthe list.
(change the lignto a new list)

iii) Finally, convert the newly created list back to Html text again
and write itout tothe WEB stream.

You can develp CGl-programsn Prologlanguage and you can do it using only Proldge basic
ideacame fronthe structuresimilarity between Html data structure and Prolog list, especially the
recursively constructed data structure of both data types. The conveitsimane as simple as the
following:

<Tag>é </Tag> C t(Tag, [, € ])
<Tag> c e(Tag.[])
<Tag /> Cc x(Tag,[])
String C s(String)

If the Tag has an attribute list, the attribute list is converted in the following way:
Namel=Valuel Name2=alue2 ... C [eg(Namel,Valuel),eq(Name2,Valued)]

A simple exampldor the translation looks as follows:
[
<htmlI> t(Ahtmlo, [], [
<body bgcolor=red> t(fibodyo, [eqfibgcolon,ored)], [
eEpn?2Ybobeqog! se®np?2Ybode qog!
</body> )
</html> )

The parallelism is clear and seNident.
Nonetheless, developing a Gfogram in Prologhoweverjs not so easy fausers othe socalled
2-byte language such adapanesandChineseand also obther norEnglish languags.Ités

because HTML texts are mostly transferred in k8T&ncodingn Internet which is different from
that of the localized computer system (especially on Windows). Another difficulty lies in the
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peculiarity of the CGI processing itself. The WEB server cdy lomcaried outwhen a user clicks
on a link text/image or presses some butldrerefore, the server requirdmtusers keep clicking

in order to continue theerverprocessLinks and buttons are essential for server processing.
Moreover, | wouldmaintain thatihks and buttons should be designed to reflect the internal data
structure. Wless such ésurfac® WEB page design is systematically laid out, the browser often
hides the interndiierarchicalstructure of the hard driv&he data structurleecomes chaotic and
obscure even to the server administrator in the long run. In this point, CGI programgereral
totally different fromregular application programs on a local computer.

My mainpurpose fodeveloping this package program is tpgort the development of a WEB
server programwhichis similar to an applicatioprogramof the local computetUsess can usehis
server progrann exactlythesame way as they uk®al applicatios. The similaritycan be
summarized irthefollowing two points:

1.

The hard drive data structure (file/directory hierarchical structure) is transparent both to the
administrator (i.e. yourself) and to other users (i.e your wgeosnyou providethe datawith).
(Needless to sayhe administrators should be aldecontrol what to show and what not)tn

this way, the WEB browser can work as a tool to show the file/directory structure of the hard
drive.

You can bring your computer (esp. notebook computer) with such server pragstatied
anywhere you wanand can immediatelgtart using it as a servay your users/student¥ou
only have to connect your computer to your local domairg you cancollect the replies or
answerdrom your users/students instantlin other words, your computer works afinacbiled
server. Your CGI program works as a regular server program dhesstme time as a pseudo
local application.

The main aims of the C&levelopment package provided heam besummarized in the following
4 points.

1)
2)
3)

4)

It supports the way to integraebyte languages.

It supports the way to authenticate user login.

It supports the development of C@ilogramsthat directly show the internal data structure of
the server.

It supports the creation of a database (in the broadest sense of this wordjswédized as a
collectionof prolog lists stored in each uéeindividual directory (mailbox). This database area
of the hard drive is not accessible to public users.

For the prolog programmers, the advantage is clear. It is possible to developsmgreams in
Prologwithout using other programming languages

For the users thosewho use this program to provide other end users with-dataadvantage of

such server progranisthe easinesandsimplicity of the data administration. The data

administration is very simpleecause the server program rung kisid of a local application on

their PC The data administratiomeremeans practically nothingore thara file/directory

operation as wekls datebackup. The users only need to create datadités directory with the
appropriate name and place the files (documents/images/videos and the like) in the directory in such
a way as he uses a local computer. The visual design pags\tfec®) is automatically created

usingthe file or sukdirectory names andill be shown in their browser.
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Il. The underlying idea of the CGFdevelopment package

1. Create a surface design with an appropriate HTML editor (eventually with a GUI editor like
FrontPage or Dreamweaveahd convert the HTML source code to the corresponding Prolog

List using the package prografiprolog_html.pri® which consists offread _htmiroo and
fiwrite_html.pr@

Surface design of the base.html

(] C:¥Users¥yasuhisa¥Desktop 2Prol ogDevel¥base_html¥base.html - Windows Internet Explorer s
’ Q}o é C:¥Users¥yasuhiSa¥D5kt¥PrologDevel¥base_htmI¥base.ht v | 45| X H Google L v

7 — — . e A o
Google |G~ ez B~ | & Fvoz—0- §IOvoB: 10| FFIvs > >  QEE
e v o7z AlP B v @ v M - s Favorites v / v AR v 8 -0 @~

n ( 8 = - 5 e »
W dke ‘@C:¥Users¥yasuhisa¥Desktop¥ProIogDevel¥b... ‘ ‘ oo v deh v [ A=Z(P) v G Y—ILO) ¥

* T avrts %5
—ﬁ* HATY= OGrrer e E

Prolog source code (reduced) for the above design page

[
t("html", [], [
é
t("body", I, [
é
t("div", [ eq("id", "my_server_upper_buttong]),
t("div", [ eq("id", "my_server_bodYy,eq("align”, "center")], [
c("!-- Body inserted hier-")
D,
t("div", [eq("id", "my_server_lower_buttons")], []),
)
é
1)
]

Source Code (fibase.htnd )
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2. The server program reads the file and-dirbctory namesnd show the directory structurto
users

The CGldevelopment program searches for the wagpse entire structure is to be replaced with a
prolog list that represents the directory structure. Thus, an appended (i.e. combined) list is created
and this isagain translatethto the corresponding HTML text, which can be sh@miyour useré
browser

The process consists iiearcld andfireplac®, which can be best performed with {Bibcessing.

?’E http://localhost/cgi-bin/authentication.exe - Windows Internet Explorer ﬁ
i

Google (G~ Femi@ B | & Fvov—or BIOvSR 10| FFIvs - P QHE~
<|» =] - q’p - ' v < Favorites = 7 o v EAR-A v B~ |®| |@| -
e dfr [{éhttp:,-‘,-’localhost,-’ogi—bin,-’authentication.exe ]_‘ v B v s v hS—(P) v G Y—IL(0) ¥ =

-

*‘ O oo % B
'ﬁ* Ar (_})—’9 Oorrer e = =

Hi, Yasuhisa!

[ PEPEIE ” top ][ back ][ open ][ password ][ logout ][ LLELLLA

ESS-S5 5551 ” top ][ back ][ open ][ password ][ logout ][ LLLLLLLL

Your user can place his/her various documents such as VIEX®IEL documents, sound or videos
in an appropriate directory. Especially if you happen to be a teanHarite an HTML text (either
with a simple texeditor or with a GUI HTMLeditor), you can perforresting in a local domain
(i.e. in a classroom) arabllect the studenimnswers instantly.

Or if you are a Prolog developer, you can also integrate your own executable prégexas/(

f.bab/ n.cmd etc.) in the package by placing them in fbgi-bind directory of your own

computer and settingappropriately named button the design pagewhichshould start your

programs. In any case, the program output should be a prolog list, which is then translated into the
corresponding regular HTML tekly the package prografiwrite_html.pr@. Whenthe HTML text

is written inthe WEB streamthe textwill be successfully displayeshyouruser8 br ows er
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3. Example of testing

Suppose, you write the following data text and place it in an appropriate directory of your
fipersonal server

Dictation.html

<html>
<body>
<h2> Dictation </h2>
<embed src="video.filedictatewmv"><br><br>
Please write the speech text down in the following text area: <br><br>
<textarea cols=80 rows=15>
</textarea>
</body>
</html>

Source Code 2 faiDictation.htmb

Before you can publish thguestionnairéDictation.htmb, you should create a directory with
the namdideo.file® andplace the video filédictation.wmw there.

What you shoud doext, is orly to place the fildiDictation.htmb together with the sub
directoryfivideo.filein a public directory.

(NB.: files or directories with the extensidarileso will be hidden to your users.)

I would like to emphasize that you as a user of the server program domggabout any CGl
settings. You only need to write such a data file as above. You can eventually use a GUI HTML
editor such as FrontPage or Dreamweaver, if you like to develogtfzatieally more refined

design page.

The CGldevelopment package progrdiprolog_html.exé converts the HTML text filénto
the followingfiProlog HTMLO text file:

[

t(Ahtmlo,[], [
t("body", [], [
e
e("embed"”, [eq("src", "video.fild®b.wmv")]),
s("Please write the speech text down in the following text area:"),

t("textarea", ¢q("cols", "60"),eq("rows", "10")], [])

)
D

fiProlog Htmb Source Code 2
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The CGltdevelopment package program combines this Prolog Html Source Code 2 with the
Source Code ( ase.htnd and produces the following design page.

&i{»@ 8~ | & Jvov—o~ S JOovss: 10| S FrTus v P O EE
PEl v @ v N v kFavorites v £/ [7] (5l v AR—X v B 0O @ v
Wk ‘?http:lllocaIhost/09i~bin/authentication.exe ]_1 o~ e R SR T RO T

, T o= %7 | | *
3 Y= QSrrer e

Hi, Yasuhisa!

-

[ 2>>>>>>> |[ top |[ back ][ submit ][ logout | [ <<<<<<<< |

Dictation

Py =

Phase vrite the speach tet down in the following taxt arss

[ »>>>>>>> |[ top |[ back ][ submit ” logout | [ <<<<<<<<
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The internal list processing can be presented in the following way.
Prolog Source Code (Llfase.htrmd )

[
t"html”, [, [

t(body”, I, [

t("div", [eg("id", "my. server. upper. butions”). ).

t("div", [eq("id", "my._server_hody",eq("align”, "center")], [
c("-- Body mserted hier --")
1)
t("div", [eq("id", "my._server Jower. buttons]. 0).
]
Replacement | |
Operatio t*htm?”, [0, [
Wbody”, U, |

e("embed", [eq("sre", "video files/job wmv")]),

s("Please write the speech text down in the following text area’”)

t("textarea”, [eq("cols”, "60"),eq("rows", "10"], )
D

Prolog Source Code 2 Bictation.htmb )

List-processing is so powerful that it makésolog one of the best programming languages to
develop server C@brograms. In our presentation metVIP-ALC conference&d8, we would

like to show théiArt of Prolog (Leon Sterling & Ehud Shapro) and demonstrate how to use
the CGldevelopment package.

Reference:

Prolog Development Center (PD@J08:
VisualProlog online document. Visu&rologver.7.1,
http://www.visualprolog.com/.
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TAD Designer Lite: Building Information Modeling Software
-Sabu Francis, India

Abstract:
This document explains the software architecture of a unique building information modeling
(BIM) software, which is part of a larger software called The Architect's Desktop (TAD).

This software is called TAD Designer, and currently the Lite version (i.eTAD Designer Lite
or TDL for short) is available for use.

TAD Designer Lite uses a MV-C (Model, View, Controller) system where the Model and
Controller modules are written in Visual Prolog 5.2 (VIR-5.2). The "V" (View) module is
developed in Delphi 5.0The aim of the software was to allow the end user to customize it
through a built-in language; ARDELA (ARchitectural DEsign LAnguage).

ARDELA is itself a Prolog interpreter embedded inside TAD Designer Lite. ARDELA can be
considered as a domain specdilanguage, and the entire system; TAD Designer Lite (TDL),
could be considered as a good example of how a domain specific language can help in a
software.

Note:it he word fAarchitectureodo in this paper would r ¢
computer architecturei unl ess specifically stated. Similarly
person who designs buildings.

The needs
inALl I understanding begins with-AmuC.Kayot accepting

I n t he figood ntng bdildidgeanrchitecture esipg cengpeters simply meant replicating
drawings; which themselves were a form of representing architecture. So it wastagvoocess:

The architect first has to think of his building in terms of drawings containing, ioggines,

circles, arcs; and then put those into a computer software which we now call CAD. Hence what was
represented was not the building, but instead the drawings for the building. When | was practising
architecture in a small town (Navi Mumbai) imdia, | found this twestep process incorrect and

tedious. | did not want to accept that method of representing architecture. Stephen Covey had put it
well: All problems are solved twice: Once in the mind and once in the real world over there. If we
put exen more steps before the problem is solved in the real world then we are quite likely going to
introduce errors.

| wanted to represent thegic of the building directly. Many others also thought the same, and
today there is a big movement among arclkstéx move towards a more logical and direct
representation of architecture. The software that helps do such a logical representation is called a
Building Information Modeler or BIMfor short.

A BIM is not just a 3Ddesign software for architectural projects. At the very least, it has to handle

nornrgeometric attributes (metadata) also. And most BIM has even more features such as automatic
change management; which basically means, the architect does not repeaetimécsaration
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twice and all drawings/measurements are automatically created by the software without any
additional input by the architect. Ideally, the nature of the metadata in BIM software cannot be
predetermined: The building industry has all kindattributes that can become metadata. An ideal
BIM should be flexible enough to store all kinds of metadata, and even create new metadata on the

fly.

Most, if not all of the BIM software that is available today, can represent the building logic once the
logic is finalized. There are possibly some theoretical attempts and approaches to help in the
fuzzy/hazy designing seen in the initial design process stages but few have reached practical use.
(TAD Designer Lite; TDL, is one that does handle the hazy Ird&aign stage) That is why
conventional BIM (and so also CAD) programs are heavily used in the final stage of design; but
they are woefully inadequate for the initial planning and hazy design stages.

TAD Designer Litg(TDL) is an attempt to have a BIM which can be used right from early stage of
designing buildings (where more flexiblity is required to handle metadata) all the way to final
stages of the building design. In the current version, TDL is more proficidr garly stages and

the way the coding is progressing; it is expected to reach the final stages also.

This paper describes how Visual Prolog and its PIE interpreter was used to achieve the power of
TDL.

The software architecture of TDL is designed todia the context of programming that the world

is demanding. In the olden days of software writing; the programmers dictated what went into a
program and the users simply had to stand by and use whatever that was given. But in many
instances this proved t an inflexible, if not outright wrong approach. Hardcoding the logic that
the building architect had to use, in effect forced the architect to use the software only when the
logic of the building is finalized.

TDL gives the power of customizing and ngithe software even to the end user. Many software do
give customization capabilities to the emsker. But in TDL, the customization is a central part of

the use of the software and one can say the customization itself is saved by the software as a "data
file"; so the customization runs very deep. This is unlike other software, where the customization is
a separate "layer" of the data and often is an optional part. See Figure 1 and 2.
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Data structure

Application

Segmented
Data

Native
Application

Fig 1: Conventional CAD Applications have a segmented database and a separate customization
layer. The data for each part is also stored separately.

For e.g. A conventional CAD application would store graphic entitieb as lines, polylines,

circles, arcs etc in a segmented database. It will also have provision to store customised data
(usually as internal scripts and/or data required for the scripts; in a scripting language such as
Autolisp, etc.) in a different padf the data structure. The customized part of the data structure is
optional and it is possible to use such software without involving such a customized section at all.
That means one can produce a valid Autocad file without getting involved in Autoiip at
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Fig 2: In TDL, the data is tightly coupled with the customization scripts. There is no clear
segmented database structure.

In TDL, unlike other CAD programs, most of the data are the scripts that are interpretatein a |

bound fashion by the customization interpreter. It is impossible for the end user to avoid
customization via the ARDELA script. If such an approach was used in conventional CAD

programs, it would be daunting for regular users. Hence in TDL, them@de asetinterface to

disguise the customized scripts that the user generates and uses in the file. Most of the time, the user

is blissfully unaware thanrihte nigsd wrsi tdionnge au ssicnrgi pt
interface.
IDE for ARDELA

Traditional CAD and BIM software uses a segmestdathbase approach. Various graphic entities

with their own attributes are stored in such a specialized database. Traditional CAD programs are
inflexible in the way they handle metadata. Each graphic ertitike CAD file has a set of
predetermined database fields into which the metadata would go. It is nearly impossible for the user
to "invent" a new field on his own; in order to store it with the entity. This prevents some realistic
uses of the CAD databae.

One of the reasons for new versions of CAD programs is this fact: Each new version accommodates
more fields (as per user feedback) than the earlier version. S& kesion of a particular CAD

program would have more fields than theliffi verson, and so on. What such an approach fails to
realize is that the endlsers of CAD programs often need to control the field definititon itself. Now

that cannot be known at compile time. (i.e. The field definition itself is venblatad)

TDL on the othehand, has a unique software architecture: Though an architect would look at it as

a design environment; internally is is as an IDE (Integrated Development Environment) for a Prolog
like interpreter called ARDELA (ARchitectural DEsign LAnguage). The eset uan actually
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create classes and objects that can be referred internally and worked upon using ARDELA. The end
user is oblivious to this aspect (no architect wants to refer himself as a programmer!) and the IDE
silently collects all the ARDELA informatn in the background, translates it into Prolog on the fly

and compiles it, and runs the interpreter with the accumulated data as and when needed.

TDL relies entirely on the OOPs IDE to allow user to store any number of fields using ARDELA.
All the fieldsare under the user's control. The final output yields both data andlatataf the
objects in the software. And they are both-ladeind.

The user interface reflects this IDE. See Fig 3 to know parts of the IDE in TDL.

L5 New siter 1 =3 oR(E>S
Clazzes Objects
=- F'.fDiECt Droorwday

L EEER | A Simple Room

i B mlu:llniE rwelu:uﬁe

4 ] P -

Infao ]Dhiect] Clazz  Project

| Field Y alue
test. dxf

POY-FILE test poy

ELAPSEDTIME 0 3

Fig 3: The IDE. Note the padf the IDE which allows OOPs classes and objects to be organized.
To its right is the main area where the objects are arranged spatially. At the bottom left are various
pieces of information that concern the project, the objects and classes are manipulated

TDL does not force users to create all properties of the 3D shapes that is needed in a BIM. Instead,
it uses a "lesgs-more" approach to do its work. The objects created in TDL are initially all 2D
shapes. They become 3D via properties set in ARDEIb&.imternal ARDELA engine then queries
these properties (basically height and level) and transforms the objects into 3D. To assist in this
activity, the objects are collected into classes in exactly the same way how OOPs (Object Oriented
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Programming Systas) collects programming objects into classes. The classes in the case of TDL
are repositories of ARDELA code.

It is possible for TDL to have both 2D and 3D objects simultaneously be part of the ‘'model' being
worked upon. See Fig 4

s E=N{Hc Ex5

i N
{5 TAD Designer 3D Preview |ﬂ|

Fig 4. The 3D preview is generated after the design is interpreted dynamcially using an internal
PIE interpreter. Thus even objects that are created in ablatend fashion are also displayed.

ARDELA has been designed around the PIE interpreter that comesaathngP-5.2. The

significant difference is that it handles the '@’ character as a token to indicate the 'self' object. For
e.g. If an object called 'Room1' is inserted in a class called 'First floor', then the ‘@' token written for
the code associated Wwithat object would internally expand to the string "First floor:Room1". This
ensures that | can write Ardela code and associate it with the objects withowtdaiamgl the name

of the object or the class it belongs to. Such a method of coding ensureserogpsulation of

code into objects.

Syntactically speaking there is no difference between ARDELA and Prolog; excepting for the way
it handles the '@’ token. ARDELA internally uses the PIE interpreter supplied along with the Visual
Prolog compiler.

Handling inheritence for Ardela

There is a slight difference in the way inheritence is handled in TDL. At each class, the user can
determine which ARDELA will get inherited to the said class's containedlasbes. So one writes
code for the inheritable séah of ARDELA and another set of code for the +ioheritable section.

Syntactically, the way inheritence is handled is using a simple procedure of just appending
ARDELA code into a string accumulator that accumulates the entire Prolog code afterimiganslat
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the '@' token to that of the object's class and name. This is a very fast process and so the dynamic
translation of ARDELA into Prolog takes practically no time. At this point the data and metadata of
the file is now ready to be compiled and interpaefene PIE interpreter kicks into place and

various activities of the program comes to life (like querying for information, viewing objects in

3D, etc.)

ARDELA plugins

Apart from having code written within the objects itself; ARDELA code can be writttsideuand

separately compiled into small ARDELA programs that hooks into the program to query parts of

the data and do other activities. In fact, the main information processing module in the software is

handled by such an external ARDELA plugin. When Tébdrts up, it silently loads the ARDELA

plugin called fitad. exad That contains the code r
designed and display it in the information page of the IDE.

The PIE interpreter hasrat dscicamdi asgdget agARBBIA a
nothing but a Prolog external database file which contains the scanned tokens so that the scanning
stage is not repeated in the software; which wou
separately using aRRDELA scannetcompiler (not given as part of the software)

With ARDELA plugins, it is possible to have an infinite number of extensions to the software. TDL
has been used in two research projects conducted by the Indian Institute of Technology, Bombay
where special ARDELA plugins were developed to help in assessing energy requirements of a
building.

Domain Specific Lanquage

ARDELA is a domain specific |l anguage; where the
variety). Most activities of the softwaig routed through ARDELA instead of being done directly.

This may be a longer route than manipulating/creating data directly, but the advantages of late

bound querying and object creation easily makes the longer route worth its while. Take for

example Fy. 5 where the 3D shape of the roof structure of the church is calculated and organized at

the very last moment (latsound)
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Fig 5: Late-bound generation of the 3D Shapes happens due to interpretation by the ARDELA
Domain Specific Language. In this cage roof structure has been determined in a-tzdend
fashion.

Geometry handler

TDL has some limitations regarding handling geometry. It currently can do extrusions of any 2D
shape in any direction. These shapes currently are any closed 2D polykmne,anl edge of the

polyline can be either a straight line or an arc or a bezier. The 2D shape can be placed on other 2D
shape and extruded perpendicularly from the plane of the shape. This can make quite a lot of
complex structures. However an architeety need a lot more other than these. Notably, 3D
doubly-curved shapes are missing (e.g. Spheres and domes) Also meshes as seen in NURBS (Non
Uniform Rational BSplines) software. So modeling terrains are very clumsy in TDL.

But TDL does have someothatrui que f eatures too: Notably, the #dAu
separate section of the datmucture. Instead, each object itself stores its own little undo buffer.

This allows the architect to undo parts of the project without undoing the changesdhat

subsequently happened in other parts. Each object has ten copies of itself to be used as its own
Aundoo buffer.

Future prospects

Improving the geometry engine is a big priority in this software. A more rigorous connection with

the underpinning theories of architecture is the next big priority. A third priority is to develop

connections to other software such as rrgesteration softare, renderers, etc. TDL is currently

being promoted using a community ditgp://www.teamtad.comd am pr omoti ng an fnope
movement 0 i n &wherk architects wouldecoopetasvely design buddiby

exposing the fisource codeo of the building using
http://tad.sabufrancis.com
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