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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
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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.
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Figure 1: Performance comparisons
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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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Figure2 : Class Diagram
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System analysisUse case
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Design
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Renew Object Modeling to describe implementation environment
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