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Organiserôs Welcome 
 

We are pleased to welcome you to VIP-ALC ô08 ï the second gathering of Visual Prolog professionals 

from industry and academia, including professional programmers, researchers, - all sharing their 

interest in logic programming. 

 

VIP-ALC 06 in Faro, Portugal was a success and PDC was encouraged to arrange another conference. 

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 VIP-ALC 08 will be as succesfull as the first conference and encourage best practice in 

Visual Prolog programming 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 to VIP-ALC ô08 will be an 

interesting and rewarding one. 

 

Finally, we would like to thank all the paper contributors, speakers and delegates of VIP-ALC ô08 for 

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 several language 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 paper Anonymous Predicates, and presented 
in a separate session at the VIP-ALC 2008 
conference. 

1.2  64 bit numbers  

integer64 and unsigned64 are two new built-in 
types, that replaces the  PFC domains 
core::integer64 and core::unsigned64.  The new 
domains are like integer and unsigned expect 
that they have a 64-bit 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 use integer64 and 
unsigned64 instead of core::integer64 and 
core::unsigned64.  So now (as example) file 
positions are unsigned64.  The same is the case 
with gmtTimeValue, localTimeValue and 
timeIntervalValue. 

1.3  Namespaces 

Interfaces and classes can be put into name-
spaces (like pfc\ 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 
called file in the namespace documentManager 

even though there is also a class named file in 
PFC. 

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

1.4  binaryNonAtomic domain  

A new built-in domain binaryNonAtomic is 
introduced to distinguish binaries may contain 
pointers and should therefore be scanned by the 
garbage collector.  The ordinary binary 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 cause warnings. 

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  

    ppp (X)  : -  
        Y =  X -  23 , 
        Y >=  0, 
        qqq (Y) . 

where qqq is declared like this: 
predicates  
    qqq  :  (positive  V) . 

The code above might seem reasonable, we only 
want to call qqq if Y is indeed greater than or 
equal to zero. 
 
The only problem is Y 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 calculation X - 23 gives a negative number 
an out-of-range exception will be raised (before 
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,  X -  23 ) , 
        qqq (Y) . 

If X - 23 gives a negative number, the tryConvert 
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 reduced 
(dramatically in some cases). 

 

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 of the major improvements. 

3.1  Build speed  

The build system has been changed such that it 
can utilize multi-core processors by compiling 
several packages in parallel.  On a quad-core 
processor this typically gives a factor 4 
(sometimes more) when many packages 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 invocation and thus skip many compiler 
phases for files that are included in several 
packages. 

This feature has given a factor 4 when rebuilding 
a very large 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 the word 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 Ctrl-TAB shifts between IDE 
windows, has been changed to visit most-
recently-visited windows first. 

Furthermore, Ctrl-TAB also brings up a navigation 
dialog listing all the open windows.  The dialog 
stays up as long as Ctrl-key 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 using 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 has the 
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 debug 
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 using the mouse wheel the 
IDE will increase/decrease font size in various 
windows creating a zoom effect.  Zooming is also 
bound to Ctrl-+, Ctrl--, and Ctrl-0 reset to 100%. 

3.7  Un-/commenting blocks  

The editor has new commands for commenting 
and un-commenting a block of code with %-chars.  
The commands are bound to Ctrl-Alt-% and Ctrl-
Alt-Shift-%. (It would be more correct to state the 
keys as Ctrl-Alt-5 and Ctrl-Alt-Shift-5, but it seems 
simpler to remember the %-key). 

4    PFC 
PFC has mainly been consolidated, 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 you can easily hook-in 
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. 

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 have to be revised first. 

4.3  postAction  

A new predicate postAction on the window 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 class popupWindow 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 from pointer to any type.  Its 
main advantage (over for example red-black-
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 with unique pointers (like object and 
symbol). 

4.6  uxTheme native bindings  

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

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

You combine/draw such logical elements into 
your control, and when the theme changes your 
control will also 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 predicate getFactChainLength_nd (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 been dead. 

4.8  weakPointer  

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

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 a determ 
predicate. 

So in short a weak pointer is a pointer that will 

not keep memory alive. 
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Distributed Neural Networks ï 

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 signals passed 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 increased tremendously (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 capabilities 

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 implementing a reconfigurable 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.  Multithreading 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 on the approach 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 (NAP). (Error! Reference 

source not found.)  Behnke describes how his NAP was trained to recognize hand written zip code 

numbers, metered postage 2-D bar codes and finally, to perform facial localization in images.  The 

NAP model uses varying 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 used for, it can be trained using either 

supervised or unsupervised methods.  In one experiment (postage meter stamps), Behnke used the 

NAP to prepare images for further analysis.   
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Figure 2: Cortical Hierarchy (Hawkins & Blakeslee, 2004 p. 123) 

The NAP learned to adjust contrast, 

remove noise and emulate other image 

preparation algorithms. This eliminated 

the need for an external pre-processor to 

prepare the images for analysis.  In 

addition to sharing weights up the 

pyramid, the NAP also shares weights 

laterally among same level neurons 

emulating excitatory and inhibitory 

connections in the human cortex as well 

as feeding additional inputs down to 

lower levels. Behnkeôs approach very 

closely mirrors the human hierarchical 

memory model described a year later by 

Hawkins & Blakeslee, (2004) where 

neurons operating at higher levels of 

abstraction provide input to lower levels 

to help lower levels converge on a 

pattern that coincides with what the 

higher level model might expect. 

(Figure 2) 

 

ñIn practice the vast majority of neural 

network applications are run on single-

processor digital computers, although 

specialist parallel hardware is being 

developed (if not massively parallel). 

However, all the other methods we 

consider use real signals and can be 

parallelized to a considerable extent; it 

is far from clear that neural network 

methods will have an advantage as 

parallel computation becomes common, 

although they are frequently so slow 

that they need a speed up.ò (Ripley, 

2004, p.4) 

 

As quoted, Ripley describes one of the issues dealing with moving a neural network to a parallel 

implementation.  While it is 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, 2004), in some parallel 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 

the actions 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, the topology 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 paper, a neuron  is defined as a single processing element having 0 -  i  

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

interchangeably. 

Figure 1: NAP Architecture (Behnke 2003, p 66) 
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Complex neural network architectures are parallel by nature and typically processor intensive.  

Neural networks, especially parallel implementations, are communications intensive.  Combined, 

these establish and limit the total throughput of a network.  (Coulouris, Dollimore, & Kindberg, 

2005)  A network with fast hardware but a poor software approach could have worse throughput 

than a system with slower 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 problem area to address 

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 recognition neural network based primarily on Behnkeôs NAP.  However, 

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 the 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: 

¶ IBM ThinkCentre NetVista  computer: four computers each running MS Windows 2000 in 

DOS mode and at the same patch, update and version level. Each machine is configured as 

Intel P4, 1.8GHz, 256MB SDRAM, 40GB HDD with integrated LAN support capable of 

both 10Mbps and 100Mbps.   Paging file size: OS Recommended (MB)  ï 381,  User 

Configured:  Initial (MB) ï 1536, Maximum (MB) 3072.   

¶ LinkSys Network Everywhere Fast Ethernet Hub: Model NH1005 supporting IEEE 

802.3, 802.3u and 802.3x standards.  Protocol CSMA/CD.  Star Topology. 

¶ 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 determine throughput impacts when using different 

topologies as much variability as possible in the neural networkôs processing was eliminated.  The 

input to the neural network remained constant and all weights and thresholds remained fixed.  The 

only variable was the implemented 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 workload as 

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 each other.  This proved to result in 
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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 development 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 are still unresolved 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 block of code and nesting an if-then-else conditional 

inside of another if-then-else, 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 problem block 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 compiler appeared 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 compiler was 

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 as desired.  The 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 increased to the 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 implemented code (as 

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 series of single 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 code was finally isolated to the block of code implementing a sigmoid function used to 

scale the neuron outputs. It appeared that the function math::exp()  was causing the crash, but not 

all the time.  The problem was then reported to PDC.  Communications with PDC later confirmed 

the error and also that it was not a multithreading problem but definitely a problem in the math::  

implementation class.   This error was resolved in a later VIP release. 

 

When it looked like multithreading was not going to be an option, the 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 TCP/IP 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 another function and are incompatible without an explicit conversion.  One example of these 

domain mismatches is the function sck_InetAddr( Addr ) .  sck_InetAddr( Addr )  ñconverts 

an Internet address dotted formatted string DotAddress (e.g. 197.88.44.77) into an unsigned 

number suitable for use as an Internet address. This address is in network byte order.ò  (PDC, 
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Figure 3: network performance 

2006)  The domain type for this function is string8 .  String8 is a non-unicode string 

representation.  Directly entering the DotAddress  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::mapFromString("197.88.44.77ò), 

AddrIN = sck_InetAddr(HIPADDRESS8),  

é. 

 

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 out everything. 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 was reduced to 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 each.  Timing 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 found consistent 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 concurrently 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 with the number of 

neural networks running.  As seen in Error! 

Reference source not found., with the exception 

of a couple of spikes that may be attributed to OS 

overhead processes interrupting the neural 

networkôs process, the performance of the neural 

networks on the CPUs is relatively flat regardless 

of the number of concurrent neural networks being 

run.  Note that there is no parallelization going on 

here and no communications between the 

networks. 

 

Recent OO implementations 
In the early implementations of the OO network 

described above, each and every node was processed regardless if any of its inputs had changed or 

not.  Consequently, 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 the processing only 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 decrease resulting 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 the times 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 other CPUs to develop.  Additionally, this 

architecture could only be changed (ex: NAP to SOM to Back Prop to é) by recoding the class 

network implementation.  Another concern with the OO implementation was the need to still 

implement a method to save the network and all the node 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.  The new approach 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 approximately the same 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 more 

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 simple save()/consult()  calls.  Parallelism is easily implemented by executing a 

consult()  from each partial network of a corresponding partial input set.  Network output to 

higher levels is a simple save()  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 feedback 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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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 monolithic network.  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 recoding. 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:  Threshold (binary), Linear (piecewise), non-linear (sigmoid). 

 

The code to 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 with a true  flag set, the number of connections processed 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). 

 

class facts 

neurons : (string Node,  % node identifier 

          % for use in IP versions 

          integer LAYERS, integer THREADS, integer ROWS,  integer COLUMNS,   

          real CurrentInputValue, % summation of all weighted inputs 

          boolean InputChanged, % False if  input has not changed, true of it has 

          integer ActivationFunction, % 1 if  threshold (binary), 2 if  linear, 3 if  sigmoid 

          real Threshold, % value to exceed for output if  ActivationFunction = 1   

          real Output, % -1..0..1 covers all three output types 

  boolean OutputChanged). % true if output has changed, False otherwise 

 

% connections allows for connections between anywhere in the network, feed forward, backward an

d lateral.  

connections : (string FromNode, % source node 

               string ToNode, % destination node 

               real Weight, % weight of the input line 

               real Value, % equals the output of the FromNode *  Weight (input to ToNode) 

               boolean Changed). % True if  Value changes, False otherwise 
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Size Nodes Connections 

class predicates 

  updateNodeInputs : (string ToNode, real INPUT). 

 

clauses 

updateNodeInputs(ToNode, INPUT):-

     retract(neurons( ToNode,  LAYERS, THREADS, ROWS, COLUMNS, CurrentInputValue,  

  _, ActivationFunction, Threshold, Output, OutChanged)), 

     NewInputValue = CurrentInputValue +INPUT, 

     asserta(neurons( ToNode,  LAYERS, THREADS, ROWS, COLUMNS,NewInputValue,   

       true, ActivationFunction, Threshold, Output, OutChanged)), 

     !. 

updateNodeInputs(_ToNode, _INPUT). 

 

 

class predicates 

  process_the_input:(integer Layer) multi. 

  process_the_output:(string Node, real Output, real NewOutput) >  

boolean OutChanged  multi (i,i,i ). 

     

clauses 

    % process all the connections to move signals fromNodes to toNode 

    process_the_input( Layer):-  

connections ( Node, ToNode, Weight, INPUT,  true), 

        updateNodeInputs(ToNode, INPUT), 

        fail. 

 

    process_the_input( Layer):-        retract(connections ( Node, ToNode, Weight, INPUT,  true)), 

        asserta(connections (Node, ToNode, Weight, INPUT,  false)), 

fail. 

 

    % processes all the neurons and activates them as necessecay and pushes  

outputs to the connections for forwarding. 

    process_the_input( Layer):-

       retract(neurons( FromNode,  LAYER, THREADS, ROWS, COLUMNS,  

  CurrentInputValue,  true, ActivationFunction, Threshold, Output, _)), 

       NewOutput = runActivation(CurrentInputValue,ActivationFunction,Threshold), 

       OutChanged = process_the_output( FromNode,  Output,  NewOutput), 

       asserta(neurons( FromNode,  LAYER, THREADS, ROWS, COLUMNS, 

  CurrentInputValue,  false, ActivationFunction, Threshold, NewOutput, OutChanged)), 

       fail. 

     

    process_the_input( Layer):- 

        Layer = outputLayer. 

         

    process_the_input( Layer):- !, 

        NewLayer = Layer +1, 

        process_the_input( NewLayer). 
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So far, the only down side associated with this 

methodology is that when size grows beyond a certain 

point, the processing time grows significantly.  Associated 

with this, is a considerable slowdown in processing when 

multiple instances of the network are run concurrently on the same machine with a single core 

processor.  As a side note, multi-core processors appear to tolerate concurrent networks very well 

when the number of concurrent networks do not exceed the number of cores. 

Comparative Results 
The following 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, the database method is clearly 

the overall faster network for the smaller sized networks.  The database model suffers greatly on a 

single processor machine in the larger versions.  As shown, the signal processing time for the 63x63 

and 127x127 models is approximately 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 near- optimally 

perfoming architecture to conduct timing test, the 

database method seems the most likely candidate.  Four 

CPUs, each running a 127x127 network (yeilding an 

effective 256x256 overall model), each outputting to a 

single 4x4 top layer (<1.5 seconds total time),  produces 

a total network runtime of approximately 90 seconds.   

Conclusion 
As stated in the beginning, this paper is a report on 

experiences attempting to implement a flexible, fast 

neural network to support PhD research into image 

processing.  From a simply numerical aspect, for larger 

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 hold 

the greatest potential for large dimension, single CPU 

environments.  From this early work, a potential area for 

further research would be a hybrid OO OBD - IDB 

model that can capitalize on the strengths of each.  The 

OO gives the processing speed advantage where as the 

IDB easily supports paralleling.  It will be interesting to 

see how well both models perform once bi-directional 

signal passing is added. 

  

63x63 5461 9557 

127x127 21845 38229 

255x255 87381 152917 

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 branch, expert 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 the user 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 that usually poor-restriction 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 

reasoning with knowledge, the solution of uncertainty problem would be able obtain. 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 developed to all kind 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 clove is 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 use visual prolog while visual prolog is in rapid development of visual programming 

language. 

Key words: Artificial 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 that causes by bacteria. 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 intelligence. As we know before that the Artificial Intelligence 

Conference in 1988 have 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 about the developing of programming in logic (prolog), especially the latest development 

of the language; ñIt appeared that the quality was so high that there was a foundation for 

establishing a company. The three engineers had developed a Prolog programming language that 

was compared with specialized Prolog mainframes made by the other prolog development - in 

speed and performance the other prolog development was overtaken by farò. We realized that this 

mailto:gagaken@gmail.com
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is a chance to make intensive approach of expert system using 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 influence 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 Sulawesi (Manado Indonesia) besides copra, nutmeg and 

cacao. This crop population is spread over to flatten in all area plantation of  North 

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 from 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 to the farmer. 

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 that why we use 

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, military (raw 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 farmer, especially in the case of diagnosed pest and disease 

of clove tree and also its solution. System could provide important information about 

clove, handle treatment of cloves tree and agriculture technology of clove. By this expert 

system, we could assist to improve the production process and productivity of cloves.  

 
 Expert System 

Some opinion told by expert, that expert system definition is knowledge applying own by expert 

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 does not too complete and up-to-

date, thatôs why expert System Should improve self learning, expert system solution possibility to 

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 and technological 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: Diagnoses, Instruction, Interpretation, Prediction, 

Planning, Control, Design, Instruction, Selection, and Simulation. 

In developing an Expert System, there are six step according to Loeng: Identification, 

conceptualization, formalisms, implementation, evaluation, system development. 

 

Cloves Tree; Pests and Diseases 

Cloves tree include in Industrial Plantation such as tree in Myrtaceae family. Some expert 

opinion that cloves come from ñMaluku Utara, Maluku Island, Philipine or Irianò We could find 

in Maluku Island the oldest clove tree in the world. This area were the largest clove produced 

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 are the disease that always attack cloves tree: 

1 Cacar daun cengkih (CDC) 

2 Bercak daun cengkih 

3 Penyakit Sumatera 

4 Mati bujang/mati gadis 

5 Busuk Pangkal Ranting (panu) 

6 Mati Ranting (Dieback) 

7 Busuk akar 

8 Mati ranting 

9 Penyakit Fisiologis 
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 Analysis 

 

Analysis Requirement 
User Identification: Farmer, Field Extension, Expert 

 

Business Process  

 

 
 

Figure1.  Activity Diagram diagnose Pest  and Disease of cloves tree 

 

 

Class modeling  

 

 
 

Figure2 : Class  Diagram  

 

 

 



VIP-ALC ô08:Distributed Neural Networks ï Experience with Implementation in Visual Prolog 

  

Copyright © Prolog Development Center page 24 

System analysis; Use case 
 

 
   Figure 3: Use case Diagram Data Add of clove tree disease  

 

 

 
Figure 4 :Use case Diagram Data Add of Agriculture Technology 

 

 
 

Figure 5 :Use case Diagram Diagnose Pest and Disease of cloves tree 
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Figure 6 :Use case Diagram Access common Information of Clove 

 

 

 
 

Figure 7 : Use case Diagram Access to Agriculture Technology 

 

 

 

  



VIP-ALC ô08:      Expert System Design to Diagnose Pest and Disease of Cloves Trees 

  

Copyright © Prolog Development Center page 26 

Design 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 8 : State Diagram for Object Interface 

 

 

Renew Object Modeling  to describe implementation environment 

 
 

Figure 9: Class diagram in step design  
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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 the system 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 especially for essentialôs system and hope of the system. Procedure of 

result testing analyses use the formula by Lou ,in book : A Rock Bold Design Criterion and Knowledge base 

Expert System For Stratified Root. 

 

 

 

 

 

 

 

 

 

   

With C Nilai category as follow: 

Tabel.  Result Category of Testing Analysis 

C Nilai Category Successful Degree 

8.00-10.00 Exactly Good 

6.00-7.99 Less exactly Less Good 

3.00-5.99 Less exactly Less Good 

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

 

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 Nilai 8,37 that shows 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 

¶ Development of expert system application to diagnose pest and disease of cloves tree could help farmer in 

diagnose its illness of plantation 

¶ Expert System to diagnose pest and disease of cloves tree could apply in Agriculture Institution in 

Minahasa Region and even a group of farmer.  

¶ Adding feature system besides diagnoses of pest and disease could make expert system complete and more 

powerful. 

 

Recommendation 

¶ Expert System diagnoses pest and diseases of cloves tree need to acquisition the knowledge itself, so 

system could automatically learning and renews its knowledge. 

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

¶ This expert system design could be apply in other tools of media, not always in PC, for example the mobile 

phone, PDA or internet base services. 

¶ 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 content to study computer and local application in 

region. 

¶ 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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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 Nassi-Schneiderman Diagram is suggested. At a more conceptual 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, Nassi-Schneiderman (N-S) chart, Prolog 

Foundation Class (PFC), COM, ActiveX. 

 

Introduction 

The authorôs interest in prolog visualization 

began in the early nineties when he first 

learned Visual Prolog [1]. Being able to 

represent prolog codes diagrammatically has 

shown to be invaluable in understanding the 

language. Subsequently the use of Class 

Diagrams has helped in understanding and 

using the packages found in the Prolog 

Foundation Class (PFC). 

This paper does not consider dynamic 

visualization of algorithm or data. Such 

visualization is best done using animated 

debuggers and profilers. 

What constitutes a Good Diagram 

Firstly it is worthwhile to highlight some 

factors that make a ñgoodò diagram. In 

particular, a good representation should: 

¶ Complement and ñplay to the 

strength of human perception, 

memory, comprehension and 

reasoning while avoiding their 

weaknessesò [4]. 

¶ Represent many useful attributes 

such as entities, its types, properties, 

and relations between entities. 
¶ Exploit the power of human vision to 

perceive shape, size, texture, 

proximity, boundary, depth, opacity, 

symmetry, etc.  

¶ Be clear and readable even at a 

distance. 

¶ Can be easily modified to reflect 

better understanding and changing 

needs. 

Visualizing Predicate Logic 

Visualization at the predicate level is 

particularly useful for a beginner to Prolog. A 

diagram at the predicate level can denote 

clauses, facts, unification, recursions, and 

related details at this level. 

At this level, predicate logic can best be 

represented using Ferguson diagrams 

characterized by semi circles. The 

Ü symbol represents logical negation or 

goal, and the Ý symbol represents assertion, 

fact or rule. Unification is thus represented by 

a matched pair forming a full circle (see 

Figure 1 below). 

 

Figure 1 ï A simple Ferguson Diagram for 

representing predicate logic. 

http://web.singnet.com.sg/~axon2000
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A Ferguson diagram can be extended to show 

variables and its direction of flow. (As the 

Chinese saying, by ñdrawing the intestinesò). 

We illustrate with a more complex program 

below. This program (adapted from a PDC 

publication, see Appendix A) solves the 

critical path problem declaratively. 

 

 
 

Figure 2 - Ferguson diagram showing 

variables and flow direction. See Appendix A 

for larger diagram. 

 

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 

the semicircle.           

 

Since VIP7.0, the if-then-else, foreach, and 

other  constructs were introduced and these 

can be elegantly diagrammed by incur-

porating the goto-less Nassi-Schneiderman 

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

 

 
Figure 3 ï Nassi-Schneiderman chart for 

sequence, branch, do-while, do-until and case. 

                         

Figure 4 ï Example 

of how N-S chart can 

be added into a 

Ferguson Diagram.  

Class Diagrams for Visual Prolog 

Next we look into the higher level of 

diagramming using Class Diagrams, which 

show object-oriented features such as classes, 

interfaces, inheritance, delegation, and 

packaging. 

 

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 represented. A more 

appropriate symbol for a class is an ellipse 

which is more elegant and economical on 

space. The ñlollipopò symbol  which is a 

standard symbol for a COM interface can be 

adopted, whether COM or otherwise. 

The combined symbol  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 symbol  can be 

used to indicate a ñsupportò class that does 

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 an interface  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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¶ The relationship between Controls 

and Dialogs. 

¶ What is a Container window and a 

Container control. 

¶ The differences between a Form 

window and a Document window. 

¶ The differences between Standard 

and User controls. 

¶ How the Form window is a special 

case of a Dialog. 

¶ What are the Common controls and 

Standard controls. 

¶ How the OOGUI is built on top of 

the native Windows APIs. 

 

 
 

Figure 5 - A Class Diagram of the PFC/GUI 

package ï an amazing design masterpiece. 

For enlarged diagram see Appendix B and 

also http://discuss.visual-prolog.com/ 

viewtopic.php?t=6006 

 

To further demonstrate the diagramming 

methodology and assess its usefulness, we 

look at three test cases related to COM, a 

typically complex subject: 

 

A. COM Server and User 

B. PFC/COM Package 

C. Webbrowser Control 

 

Case A - COM Server and User 

 

The COM Server and User example (Figure 

6) is based on the ñVisual Prolog Examplesò 

that come with installation of VIP6 or 7. 

Learning how to interface with a simple 

component introduces one to the complex 

COM technology involving binary/native 

interfaces, components, glue codes, the PFC-

COM packages, etc.  

 

Although most of the complex glue codes can 

be auto-generated (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 ï The COM Server 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 Package is 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). 

 

 
 

Figure 7 ï The PFC/COM package is even 

more complex than the PFC/GUI package. 

See Appendix D  for larger diagram. 

http://discuss.visual-prolog.com/
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Case C - Webbrowser Control 

 

The ActiveX Demo (Figure 8) is based on the 

ñVisual Prolog 6 Examples and Demosò. This 

Demo shows how the Webbrowser Control (a 

COM/ActiveX component) can be used in 

Visual Prolog. 

 

 
 

Figure 8 ï The ActiveX Demo illustrates how 

Visual Prolog auto-generates the 5 categories 

of glue codes for using components. See 

Appendix E for larger diagram. 

 

The Class diagram shows the structure of the 

generated codes organized into 5 folders 

(ActiveX, Import, Export, Interface, Native). 

We can assume that a similar pattern exists 

for any auto-generated codes for 

COM/ActiveX component integration. 

 

The Axon Idea Processor 

In this paper all diagrams were drawn using 

the Axon Idea Processor [2] - a visualization 

tool developed also in Visual Prolog.  

 

Although not designed specifically for Prolog 

visualization, Axon has special features for 

drawing Ferguson Diagrams and browsing 

Visual Prolog codes.  

 

For example, clicking on a class (ellipse) can 

open the underlying program files (.pro and 

.cl). Similarly clicking on the ñlollipopò can 

open the interface (.i) file. In this way the tree 

structure of prolog files is supplemented by a 

more meaningful network diagram.  

 

Another adaptation (the Idea Visualizer tool) 

enables progressive and selective unfolding 

of details (such as color, shape, links) using a 

slider control.  

 

Conclusion 

 

We have shown how Visual Prolog programs 

can be diagrammed at various levels of detail. 

In particular, Class Diagrams can provide a 

useful overview-cum-index and other insights 

to entire packages. 

 

Visualization of Visual Prolog is a broad and 

complex subject. The following suggests 

some areas for further research: 

 

¶ Automatic generation of diagrams 

from source codes. 

¶ Standardization of diagramming 

symbols and color schemes. 

¶ Techniques for arranging and 

grouping classes and minimizing 

long links and its criss-crossing. 

¶ How to distribute and share such 

diagrams within the Visual Prolog 

community. 
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Appendix A ï  
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,o,o). 

  stop: (process, time, path) procedure (i,o,o). 

  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(later_start_needed(P2,T)),!. 

 

  stop(P,Tstop,Path):- 

 start(P,Tstart,Path), 

 duration(P,Dur), 

 Tstop = Tstart + Dur. 

 

  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). 

  duration(send_invitation,10). 

  duration(wait_for_friends,5). 

 

goal 

  start(drink_wine,Time,Path), 

  (é) 

 

 

 

The corresponding Ferguson Diagram: 
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Appendix B ï PFC/GUI Class Diagram 
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Appendix C ï COM Server and User 

 

Appendix D ï PFC/COM Package 
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Appendix E ï Webbrowser Component 
 

 



VIP-ALC ô08: Controlling a Mobile Robot with Visual Prolog 

  

Copyright © Prolog Development Center page 38 

 

Controlling a Mobile Robot with Visual Prolog 
 

Tatyana Volkova 

 

Russian State University for the Humanities, Intelligent Systems Department, and 

Robotics and Artificial 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 RS-232 program written by Ben 

Hooijenga. This robot was created at the Robotics and Artificial Intelligence Laboratory 

of the State Polytechnic Museum. 

 

 

Introduction  

 

This paper describes a practical realization 

of a simple declarative model for 

controlling a technical object ï a mobile 

robot, which was built at the Robotics and 

Artificial Intelligence Laboratory of the 

State Polytechnic Museum under Technics 

PhD Valery Karpov and Technics PhD 

Dmitry Dobrynin. Students and 

schoolchildren develop and program their 

own robots there. As an AI student I 

participate in this laboratory and would like 

to present my first robot (see Fig.1). 

Architecture of the system 

 

The model of the robotôs behavior is similar 

to the behavior of a living creature.  

 

The system can be divided into the low-

level actions, which are processed by the 

robot himself, and the high-level actions, 

which are suggested by a Prolog program 

on a stationary computer. 

 

Figure 1. Robotôs receptors and effectors  



VIP-ALC ô08: Controlling a Mobile Robot with Visual Prolog 

  

Copyright © Prolog Development Center page 39 

 

Low-level actions include: unconditional 

reflexes (evading an obstacle, getting 

frightened by a sudden light, following the 

path on the floor, following an IR emitter, 

defining whether he is at home (ñhomeò is a 

grey spot on the floor)), simple actions 

(lighting a LED, crying), decomposition of 

high-level commands to low-level ones. All 

low-level actions are programmed into the 

robotôs microcomputer on C language.  

High-level commands are planning, 

guiding, database maintaining and the 

world map building. See Fig.2. 

 

 
Figure 2. Two levels of robotôs control 

 

If robot doesnôt receive any message from 

the computer during several seconds, he  

considers himself ñlostò and wanders 

randomly, only reacting to the 

environmental exposure with his reflexes. 

When the computer takes control, robot 

becomes passive and obeys the computer. 

 

The advantage of such system is that even 

in the case of a mistake or a controversial 

command from computer, robot can still 

evade dangerous situations because of 

unconditional reflexes. 

 

Combination of simple low-level reflexes 

and complex high-level command 

sequences gives us the model of a living 

organism. The idea of hierarchy in control 

systems is quite old, but not widely spread 

in robotics. Among the latest 

implementations, [Karpov, 2007] must be 

noted. 

The structure of the robot 

The robot is an autonomous mobile device, 

driven by a microcontroller, which has 

clock rate 7 MHz and flash memory of 8 

Kb, which is not enough for a complex 

program. 

See the overall scheme of the system on 

Fig.3

 
 

Figure 3. The model of the system (adopted from [Gaaze-Rapoport 1987]) 
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Robot has different sensors (receptors): 

environment illumination sensor, infrared 

receivers (ñeyesò), infrared obstacles 

sensors, line photo sensors; effectors, which 

influence the environment: motors, light-

emitting diode, sound dynamic.  

 

Robot sends information about his 

movements, obtained by encoders on both 

driving wheels, so we can know the length 

of movement vector and its angle relatively 

to the robotôs starting position. Changing 

polar coordinates to Cartesian, computer 

tries to draw robotôs position on the map 

and assert the coordinates of all significant 

objects to the database to use them later for 

navigation. 

 

Communication program 

 

To establish a connection with robot, a 

terminal program on Visual Prolog is 

required. Ben Hooijenga wrote such 

program under VIP 7.1 CE, itôs available on 

PDC forum and on Visual Prolog Wiki.  

 

The program is easy to apply and has a 

convenient GUI for setting all the 

parameters. The program makes it possible 

to send and receive bytes via RS-232 

interface and process communicstion 

events. A declarative system for the robot 

was added to this program. 

 

To make a communications channel 

between robot and computer, a protocol 

was developed.  

 

Description of the protocol 

 

To avoid synchronization problems, a firm 

scheme involving timer was specified.  

 

Each 100 milliseconds a communication act 

takes place. Computer sends a command of 

sensors polling, encoded with one byte. 

Robot receives it and answers with two 

bytes, first of which is the robotôs state and 

information about his movements. Second 

byte represents signals on robotôs sensors. 

Computer decides what robot should do 

next, and answers with a command, 

typically, of one byte. See the scheme on 

Fig. 4 

 

 
 

Figure 4. Example of communication  

 

A fragment of the protocol on 

computerôs side 

 

Here is the code of timer interruption, in 

which communication between robot and 

computer takes place. 

 

% timer routine on each 100 milliseconds 

predicates 

    onTimer : window::timerListener. 

clauses 

    onTimer(_Source, _timer):- 

% start communication                  

        send("TELL_ME_YOUR_STATE"),   

% get an answer from the robot about his 

state and movements                 

        readStateAndMovements(),  

% get signals on sensors          

        readSensors(), 

 

% If  autocontrol (base of rules) 

 is on                 

        if  auto_control=true() then   

% get a command using a rule from base 

            (rule(CommandToRobot),  

% send the command 

                send(CommandToRobot),   

             fail;  % backtrack to try all the rules 

             succeed()) 

         end if ,     

% repaint the map on the screen           

         refresh_map().   
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All the read predicates have similar 

structure. For example, below is a predicate 

which receives the 2nd byte from the robot 

(a Boolean vector of signals on sensors) and 

decodes it, making a map. 

 

predicates 

    readSensors: (). 

clauses 

    readSensors():-

%Create a binary massive  1 byte length 

        BinaryRead = binary::create(1), 

% Read 1 byte (predicate for comdevice,  

written by Ben Hooijenga) 

        BytesRead =  

            comdevice:readfile_overlapped( 

                BinaryRead, 

                 binary::getSize(BinaryRead)), 

%convert  binary to a list of bits  

        SensorsList = bit::bitSplit( 

            binary::getIndexed_unsigned8( 

                BinaryRead, 0)),                      

            foreach      

                Bit = list::getMember_nd( 

       SensorsList)  

            do 

% decode the signals and assert the info  

into database                 

    if  decodeSensorsSignals(Bit,  

        Object), ! then  

% add an object, detected by sensors, to 

the world model 

                    placeOnTheMap(Object)  

                end if  

            end foreach. 

 

Decoding the sensor signals simply means 

interpretation according to the bases of facts 

which are written in both robotôs and 

computerôs memory.  

Here is a fragment of such a base of facts. 

 

class facts 

    decodeSensorsSignals: (unsigned8, string

        ObjectType). 

clauses 

    decodeSensorsSignals(128, "home"). 

    decodeSensorsSignals(64, "line").   

    decodeSensorsSignals(32, "light").    

 

And hereôs a fragment of base, from which 

commands to the robot are encoded: 

 

% Base of facts - commands to the robot  

class facts 

    command: (unsigned8, string). 

clauses 

    command(0x10, "STOP ").    

    command(0x20,  

     "TELL_ME_YOUR_STATE "). 

    command(0x30, "GO_FORWARD "). 

 

The base of rules 

 

The base contains rules such as: 

 

predicates      

rule: (string Command)     

    nondeterm (o). 

clauses 

% If you are frightened and see an 

obstacle, turn the LED on to frighten a  

possible enemy 

rule("SWITCH_LED_ON_TEMP "):-  

    state("Frightened"), 

    obstacle_sensor_active("FarIRSensor"). 

% If  you are at home, turn your LED on  

(rejoice) and wait one second (have a rest) 

rule("SWITCH_LED_ON_TEMP "):- 

    state("AtHome"). 

rule("WAIT_ONE_SECOND"):- 

    state("AtHome"). 

% If  you are still at home -

 go and look for line   

rule("LOOK_FOR_LINE "):- 

    state("AtHome").     

 

An example of interaction between robot 

and computer (see Fig. 5) 

 

After being turned on, robot  is moving 

around for some time to adjust his sensors. 

In the initial state robot moves randomly, 

until the computer tells him to look for the 

line. Having found the line, robot starts to 

follow it. 

 If a bright flash of light frightens robot, he 

ñcriesò and ñpanicsò, moving around 

randomly, till the computer orders him to 

turn LED on and  follow towards the 

lighthouse (the lighthouse stands in the 

middle of ñhomeò).  

Robot looks for the lighthouse and goes 

towards it, checking if he is already at 

ñhomeò. If robot reaches home, a command 

from computer tells him to return to the 

line.
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% from the computer 

 
 

Figure 5. The model of robotôs behavior. Red transitions can only be made after a 

computerôs command and they do not contain in robotôs memory.  

 

 

 

Plans  
Now we are working on next projects. Among our projects are continuation of work on museum 

robot-excursion 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, but the 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 excessive amount of strange/unpleasant code. 

 

 

1     Syntax 
Anonymous predicates are terms: 
Term  : one of  

    ...  
    AnonymousPredicate  
    ...  

An anonymous predicate is a nameless 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+ 1 },  
        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  

The code in this example corresponds to this 
code: 
clauses  

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

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



VIP-ALC ô08: Tutorial 2: Anonymous Predicates 

  

Copyright © Prolog Development Center page 44 

This code illustrates how a variable is captured: 
domains  
    pred  =  ( integer )  ->  integer.  
 
class  predicates  
    createAdder  :  ( integer  A)  ->  pred  Adder . 
clauses  
    createAdder (A)  =  {  (X)  =  X+ A }.  
 
clauses  
    run ()  : -  
        Add17  =  createAdder (17 ) ,  
        A =  Add17 (4) , 
        B =  Add17 (20 ) , 

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

We call createAdder with 17 as argument. So in 
the createAdder clause A is 17, and therefore the 
result is { (X) = X+17 }.  We say that the 
anonymous predicate has captured the variable 
A.  
Since Add17 is a predicate that adds 17 to its 
argument, the output of the code will be: 
A = 21, B = 37  

2.1.2  #ÁÐÔÕÒÉÎÇ ÅÌÌÉÐÓÉÓ ɉȣɊ 

An anonymous predicate can capture the ellipsis 
variŀōƭŜ όƛΦŜΦ ΧύΥ 

clauses  

    ppp ( ... )   : -  
        W =  {  ()  : -  stdio::write ( ... )  },  
        qqq (W). 

W captures the ellipsis variable. qqq receives a 
zero-arity predicate, when this predicate is 
invoked the captured 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 object and class facts. 
Consider this code that captures a class fact: 
class  facts  
    count  :  integer  :=  0. 
clauses  
    seq ()  =  {  ()  =  count  : -  count  :=  count+ 1 }.  
clauses  
    run ()  : -  
        A =  seq () , 
        B =  seq () , 
        stdio::writef ( "A1  =  %,  ", A()) , 
        stdio::writef ( "B1  =  %,  ", B()) , 
        stdio::writef ( "A2  =  %,  ", A()) , 
        stdio::writef ( "B2  =  %" , B()) .  

Both A and B increment the class fact count, so 
the result is 
A1 = 1, B1 = 2, A2 = 3, B2 = 4  

In object predicates we can capture object facts. 
So assuming that seq is an object predicate in 
myClass, this code illustrates the capture of an 
object fact: 
facts  
    count  :  integer  :=  0. 
clauses  
    seq ()  =  {  ()  =  count  : -  count  :=  count+ 1 }.  
clauses  

    run ()  : -  
        A =  myClass::new () :seq () ,  
        B =  myClass::new () :seq () ,  
        stdio::writef ( "A1  =  %,  ", A()) , 
        stdio::writef ( "B1  =  %,  ", B()) , 
        stdio::writef ( "A2  =  %,  ", A()) , 
        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: 
A1 = 1, B1 = 1, A2 = 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 
capture the fact, instead it captures This and 
through This it obtains access to the object facts. 

2.1.4  Capturing This  

As described above it is possible to capture This 
and thereby gaining access to objects facts.  The 
same mechanism gives access to calling object 
predicates. 
clauses  
    seq ()  =  {  ()  =  count  : -  inc ()  }.  
 
clauses  
    inc ()  : -  count  :=  count+ 1. 

This can also be used directly: 
clauses  

    ppp ()  =  {  ()  =  aaa::rrr (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 obtain Q we call P with 3300, so A is 3300 and 
Q therefore becomes { (B) = 3300+B } }, likewise R 
becomes { (B) = 2200+B } }.  So, the output is: 
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 code-fragment: 
P =  {  (_)  : -  succeed  },  
Q =  {  (_,  _)  =  0 },  
R =  {  (_,  _,  _)  =  _ : -  fail  }  

Can be shortened down to this: 
P =  {  : -  succeed  },  
Q =  {  =  0 },  
R =  {  =  _ : -  fail  }  

Notice that the arguments are completely 
skipped. If you write () it means zero arguments, 
whereas skipping the arguments means "a 
suitable amount" of arguments. 

4     Examples of practical usage  
This section shows some cases where anonymous 
predicates are very handy.  The examples assume 
that the PFC scopes core, 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)  
rrr (  {  =  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 anonymous predicate. 

4.2.1  Index adaptation  

Consider the predicate write3: 
class  predicates  
    write3  :  ( function{integer,  string}  Indexer ) . 

clauses  
    write3 ( Indexer )  : -  
        foreach  I  =  fromTo (0,2) do 
            write ( Indexer ( I ) , " \ n" )  
        end  foreach . 

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 zero-based. 

However, the "array" we have uses a one-based 
index: 
class  predicates  

    myArr ay  :  ( integer  N)  ->  string  Value . 
clauses  
    myArray (1) =  "First"  : -  !.  
    myArray (2) =  "Second"  : -  !.  
    myArray (3) =  "Third"  : -  !.  
    myArray (_) =  _ : -  
        raiseError () . 

But using an anonymous predicate we can easily 
adapt the one-based array to the zero-based 
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 a " ChildWriter " 

predicate for each "C is the child of P"-pair: 
class  predicates  

    listChildren  :  
        (predicate{string,string}  ChildWriter ) . 
clauses  
    listChildren (CW) : -  
        CW("Son1" , "Father" ) , 
        CW("Son2" , "Father" ) . 

We will however prefer to list the "P is 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 can easily adapt using an 
anonymous predicate: 
Swap  =  {  (A,B) : -  wParent (B,A)  },  

listChildren (Swap ) 

And then the out becomes the expected: 
Father is the parent of Son1  
Father is the parent of Son2  

We can also throw away arguments, for example 
when calling this predicate that only needs a 
Child: 
class  predicates  

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

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 Son1  
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.  The More 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}  Filter ) . 
clauses  
    writeFiltered (Label , Filter )  : -  
        List  =  [ 1,2,3,4,5,6,7,8,9] ,  
        FilteredList  =  filter (List , Filter ) , 
        writef ( "% \ t% \ n" , Label , FilteredList ) . 

Filter is used to filter the list [1,2,3,4,5,6,7,8,9]; 
the filtered list and the Label are written to the 
standard output. 
First we use the allow-all filter: 
All  =  {  : -  succeed  },  

writeFiltered ("All" , All )  

This filter simply succeeds for any element, so the 
output is the entire list: 
All     [1,2,3,4,5,6,7,8,9]  

It is just as easy to create a filter that fails for all 
elements and thus allow-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 3: 
GreaterThan3  =  {  (X)  : -  X >  3 },  
writeFiltered (">  3" , GreaterThan3 ) , 
Rem3  =  {  (X)  : -  0 =  X rem  3 },  
writeFiltered ("Rem3" , Rem3 ) 

The output from this is: 
> 3     [4,5,6,7,8,9]  
Rem3    [3,6,9]  

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 operation. 

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" 
comparator, 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 elements. 
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}  Compara
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 . 

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 left-to-right 
lexicographic order on the p-functor, 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 

4.5   Capturing context  

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

4.5.1  Background treads  

The routine for starting a thread takes a null-ary 
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 several ways, 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 status information 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 completion property (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 lines that are 
interesting.  thread::start takes a null-ary 
predicate as argument, but a job is a predicate 
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that takes a jobLog as argument.  Therefore we 
create an anonymous predicate Action, which 
takes no arguments but invokes Job on the 
JobLog.  The anonymous predicate has captured 
both Job and JobLog from the context, and 
subsequently both these values are transferred 
to the new thread even though this thread only 
receives a null-ary predicate. 
The jobs in the bgDemo project are merely 
dummy jobs that only 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 from From to To and 
calculates the completion and sets it on the Log.  
It also sets the status text before, between and 
after the loops. 
You may notice that the job does not have the 
proper job type, 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  :  window::menuItemListener.  
claus es 
    onFileNew (_Source , _MenuTag )  : -  
        JF =  jobForm::display (This ) ,  
        Job11  =  { (L)  : -  job1::job (L, 1, 1000 )},  
        Job12  =  { (L)  : -  job1::job (L, 200 , 600 )},  
        Job13  =  { (L)  : -  job1::job (L, 1200 , 3000 )},  
        Job14  =  { (L)  : -  job1::job (L, 1, 1000 )},  
        JF:addJob ("job1.1" , Job11 ) , 
        JF:addJob ("job1.2" , Job12 ) , 
        JF:addJob ("job1.3" , Job13 ) , 
        JF:addJob ("job1.4" , Job14 ) , 
        ...  

In a more realistic program, it is most likely that 
From and To would not be constants, but rather 
parameters passed from some outer place.  In 
that case these anonymous predicates would also 
capture variables from the context. 
The jobLog in the bgDemo illustrates one more 
usage of anonymous predicates.  The jobLog pass 
the completion and the status information to a 

jobControl.  The jobControl is a GUI control on 
the jobForm capable of doing a suitable 
rendering of the information.  This however gives 
a synchronization problem, because GUI controls 
are not thread safe and here we want to update 
some controls from a background 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 null-ary 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 update of the control will be performed by 
the GUI thread. 
This anonymous predicate not only captures the 
Status variable 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 invoked when 
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 a list 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 script of commands are finished. 
Our script executer will have the form: 
predicates  
    executeScript  :  

        (command*  Script , predicate{}  OnDone ) . 

If the script is empty we simply invoke the 
OnDone action.  
If the script has a command H and a rest script T, 
we must first execute H, and when it is finished 
we must execute the rest of the script T.  So the 
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OnDone action we supply when executing H must 
execute T. 
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 captures T and 
OnDone. 

5     Final remarks  
This paper has given 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 programming 
languages, but also in languages as JavaScript, C#, 
tȅǘƘƻƴΣ tItΣ tŜǊƭ Χ 
http://en.wikipedia.org/wiki/Anonymous_function 
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Abstract. The paper describes the tutoring intelligent system JSM-Socio. 

This system applies the JSM-method techniques to sociological data 

analysis. The aim of the system is to train sociology-experts, who are not 

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

algorithms. Stages of JSM-reasoning are demonstrated in stepwise mode. 

User can settle viewing details and move forward and backward. 

 

 

1. INTRODUCTION  

The present system JSM-Socio is based on 

the so-called JSM-method of plausible 

reasoning created by Prof. Victor Finn in 

the early 1980s [1]. 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 JSM-method 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 Mikheyenkova [2]. 

 

There are JSM-systems for social data 

analysis. It is desirable that users of these 

systems understand basic ideas and 

algorithms of JSM-method. Our system is 

intended for experts-sociologists who are 

not familiar to JSM-method 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 and watch 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 

demonstrated on small samples. On large 

sample we can observe the beginning of 

hypotheses tree calculation. 

 

The well-known JSM-method is a synthesis 

of three main procedures: induction, 

analogy and abduction. In our case initial 

data represent personsô opinion and 

behavior. If a person has investigated 

opinion then her description is called a 

positive example. Otherwise it is declared 

as a negative one. On the induction step 

hypotheses about reasons for positive or 

negative opinion are 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. This instrument provides the 

opportunity of creating a system which 

implements all JSM-method algorithms in 

step-by-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 JSM-method ideas trace back to John 

Stuart Mill  (1843). The modern approach is 

a plausible reasoning system that combines 

cognitive procedures (deduction, induction, 

analogy, and abduction). Induction uses 

machine learning from positive and 

negative examples. 

mailto:vin@viniti.ru
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As the present system is intended for 

sociologists weôll  use sociology 

terminology for basic ideas description. 

 

According to researching theme some target 

question is selected. In general the theme is 

described by several questions (opinions), 

but we restrict ourselves to a single 

question case.  The question has two 

answers ñyesò (i.e. ñ+ò in the last column 

of tab. 1) and ñnoò (i.e. ñïñ). Respondents 

that correspond to positive answer form 

positive examples and negative answer 

respondents are negative examples. 

 

Each example consists of a name, a 

fragment, and a set of properties. A 

fragment is a set of attributes that describe 

biography, psychological characteristics, 

and philosophy of corresponding 

respondent. These attributes have values 

from nominal, ordinal, and argumentation 

scales (the last scale is used for 

philosophical attributes). Properties 

represent the respondentôs opinion. 

 

For instance, we investigate the 

psychologistsô opinion about preferences of 

youth auditory of TV-viewers. 

   

 
Preferences and some characterization of respondent 

Opinion (of 

psychologist) 

No sports talk-show soap operas 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 ï 

5 0 1 0 1 1 2 ï 

6 0 0 1 0 2 1 ï 

7 1 0 1 1 1 1 ? 

Tab 1. TV-example ï source data 

 

We select a small sample of viewers, and 

describe them by six attributes. These 

attributes correspond to types of preferred 

TV-program, a frequency of views and a 

number of TV-sets. Table 1 represents our 

sample. The program types are sports, talk-

show, soap-serial, and fashion. The value 0 

means that the respondent dislikes this kind 

of program, and 1 means her preference. 

Values for views frequency are 1 and 2. 

Value 1 corresponds to rarely views, and 

value 2 to frequently views. The first three 

respondents are the youth viewers. The next 

three ones are not youth, and the last 

respondent is an (unknown) t-example. 

 

Similarity  operation. The JSM-method 

needs to define the similarity operation 

between fragments. Similarity operation is 

a binary operation on set of all fragments 

including fragments of the examples. The 

result is an element representing a 

common fragment of the operands. In our 

case the fragment is the subset of all 

attributes. This binary operation is used to 

generate a lattice of concepts. A concept is 

a pair consisting of a common fragment 

and a set of all examples used in a 

computation of the similarity [4]. The 

concept can become a hypothesis on 

causes of presence/absence of the 

investigated properties 

 

In our case the similarity operation on 

fragments is defined by corresponding 

similarities considered as binary operations 

on the sets of attributes values and is 

computed attribute-wise. The set of 

attribute values together with its similarity 

form a low semi-lattice. 

 

Figure 1 shows the semi-lattice on values of 

first four attributes. The similarity 

corresponds to nominal scale. 

 

 
Fig. 1. Similarity operation in nominal 

scale for the first four attributes 

 

Figure 2 shows different similarities on 

values of the fifth  attribute (frequency). The 
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left variant uses the nominal scale with a 

new value 0 corresponding to the empty 

result. The right variant corresponds to the 

ordinal scale. 

 

 
Fig. 2. Variants of similarity for the fifth 

attribute  

 

Figure 3 shows variants of similarity on 

values of sixth attribute (TV-sets number). 

The left variant uses the nominal scale with 

a new value 0 corresponding to the empty 

result. The middle one corresponds to the 

ordinal scale. The right variant uses 

averaging approach. 

 
Fig. 3. Variants of similarity for the sixth 

attribute  

 

The results of hypotheses generation 

depend on the similarity choice. 

 

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 

concepts computation for positive examples 

and for negative ones separately. The empty 

concept is one that has 0 as value of all 

attributes. 

 

   

 Concepts 
Sign 

Parents 

list No sports talk-show soap-serials Fashion frequency TV-set 

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 ï {4,5} 

5 0 0 1 0 2 1 ï {4,6}  

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

 

The concepts computation uses Norrisôs 

algorithm [3], see also [4] for its description 

and example of application. 

 

Tables 2 and 3 show concepts computed 

with similarity corresponding to nominal 

and ordinal scales, respectively. 

 

Then hypotheses on causes of the 

investigated property are selected from set 

of all concepts (these concepts ought to be a 

similarity between at least two examples). 

  

Then (+)- and(ï)-hypotheses are computed. 

The resulting hypotheses depend on JSM-

reasoning strategy. 

 

Weôll  use the following JSM-strategy: the 

concept becomes a hypothesis, if  it encloses 

into at most one counter-example (i.e. an 

example of opposite sign). This strategy is 

one of simple JSM-strategies admitting 

counter-examples.  

 

Results for nominal scales. All  concepts 

become hypotheses (see Table 2). 

 

Results for ordinal scales. Some concepts 

do not become hypotheses (they are gray 

colored in Table 3). 

 

Analogy. Analogy tries to determine the 

investigated properties of t-examples. This 

example is determined as a positive one, if 

it contains at least one (+)-hypothesis and 

does not include any (ï)-hypothesis. 

Similarly, (ï)-hypotheses try to determine 

new (ï)-examples. 
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Results for nominal scales (tab. 2). The 

undefined example is determined as 

positive because it includes two (+)-

hypotheses and no (ï)-hypotheses. It means 

plausibly that the seventh respondent 

belongs to the youth (plausible reasons are 

that she likes fashion and she watches TV 

not so often).  

 

Results for ordinal scales (tab. 3). In this 

case the undefined example does not 

contain any (+)- or (ï)-hypothesis. Hence it 

is not possible to determine it with selected 

scale and JSM-strategy. 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 

approach in ordinal scale the undefined 

example will be determined as a positive 

one.  

 

Abduction. According to C.S. Peirceôs 

scheme there is sufficient reason for 

acceptance of results of plausible reasoning, 

if  all source positive and negative examples 

are explained by generated hypotheses. 

 

In both our cases each positive and negative 

example contains at least one hypothesis of 

corresponding sign. Hence all examples are 

explained. 

 

Extensions. There are many different 

strategies of JSM-method [4, 5].  

 

3. JSM-SOCIO 
Summary. The JSM-Socio system is 

devoted to tutoring expert sociologists who 

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 first steps of JSM-method 

searching for similarity). 

 

User can trace all the JSM-procedures 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 

JSM-reasoning have been described 

previously. The essential idea of JSM-Socio 

performance is that, every procedure at 

each step should be executed separately, 

right before its demonstration. Otherwise 

several procedures or steps can be skipped 

without demonstration. 

 

System operation description. User can 

work with JSM-Socio both for social data 

research in small samplings and for 

introduction to JSM-method. 

 

When the application is loaded, 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 tab-delimited text files (.dat 

extension) that can be generated through 

SPSS (Statistical Package for the Social 

Sciences) or through MS Excel. First file 

     

No 

Concepts 

Sign 

Parents 

list sports talk-show soap-serials fashion frequency TV-sets 

1 0 0 0 1 1 2 + {1,2}  

2 0 0 1 0 1 1 + {2,3}  

3 0 0 0 0 1 2 + {1,2,3} 

4 0 1 0 0 1 1 ï {4,5}  

5 0 0 1 0 2 1 ï {4,6}  

6 0 0 0 0 1 1 ï {4,5,6} 

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

 

http://www.multitran.ru/c/m.exe?a=sa&t=6284_2_1&sc=0


VIP-ALC ô08: Tutoring Intelligent System JSM-Socio in Visual Prolog 

  

Copyright © Prolog Development Center page 54 

contains objectsô description, second one ï 

a set of their properties. 

 
Fig. 4. New project 

 

When project is opened, user can explore 

the tree of JSM-method procedures through 

Project explorer window (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 selected 

procedure. 

 

 
Fig. 5. Project explorer 

 

In JSM-Socio 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 (displayed 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. 

 

 
Fig. 6. Object descriptions 

 

Table 8 is devoted to work with object 

properties (opinion members). For correct 

functioning of JSM-method it is required to 

select a theme property ï a property that 

indicates the JSM-example sign (plus, 

minus, zero or tau). 

 

Both features and properties are displayed 

as Variables (as they are called in SPSS). 

The reason for this term mixture is that, 

JSM-Socio is intended to help an expert 

sociologist to get used to JSM-terms and 

algorithms and to simplify the transition 

from standard statistical notions to JSM 

equivalents. 
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Fig. 7. Opinions 

 

 
Fig. 8. Similarity 

 

One of the most important settings is the 

selection of JSM-reasoning strategy and 

direction as shown on fig. 9.  

 

 
Fig. 9. JSM settings 

 

As we said before, user can trace every 

JSM-procedure separately. Every tracing 

window has common interface to provide 

comfortable work. Step forward button 

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 buttons 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. 

 

 
Fig. 10. Tracing settings 
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Besides, every tracing window has buttons 

to reset or 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 procedureôs inner cycle. 

Induction is devoted to create hypotheses, 

thus it has hypotheses in latter lists. 

 

 
Fig. 11. Induction 

 

In every Structure column a fragment is 

displayed, and Properties column 

corresponds to a set of properties. 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 JSM-Socio has a 

special Watch window for examples, 

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. 

 

 
Fig. 12. Watch window 

 

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 predicates which 

are similar to corresponding functions in 

other languages for making XML elements 

and saving the whole structure into file. 

 

In the object model of JSM-Socio there is 

an xmlLogEditor class for updating project 

XML data which inherits 

the_DOMDocument class. The constructor 

of this class creates an instance of MSXML 

DOM object in usual synchronous way (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::new(), 

    DOMDocument:set_ValidateOnParse( 

        true),  

    DOMDocument:set_Async(false),  

    DOMDocument:set_ResolveExternals( 

        true). 

Fig. 13. xmlLogEditor constructor 

 

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 create a 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 predicate for 

this action, see fig. 14). 

 

predicates 

makeAttribute : ( 

    iXMLDOMNode_import SrcNode, 

    string AttributeName, 

    string AttributeValue 

). 

clauses 

makeAttribute( 

    SrcNode, AttrName, AttrValue):- 

 

    AttrMap = SrcNode:get_Attributes(), 

    Attribute = createAttribute(AttrName), 

    Attribute:set_Text(AttrValue), 

     _ = AttrMap:setNamedItem(Attribute). 

Fig. 14. makeAttribute predicate 

 

If the node is just a text node, you can add 

text with help of set_Text predicate. 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 

makeXMLTree() = RootNode :- 

    RootNode = createElement("project"), 

    makeAttribute( 

        RootNode, "name", jsmProject::name 

    ), 

    makeAttribute( 

        RootNode, "title" , 

        string::format( 

            "JSM Socio project: %", 

            jsmProject::title 

        ) 

    ), 

    makeAttribute( 

        RootNode, "stylesheet", 

        jsmProject::stylesFileRelative 

    ), 

    _ = RootNode:appendChild( 

        makeDescription() 

    ), 

    _ = RootNode:appendChild( 

        makeContents() 

    ), 

    if  true = jsmProject::isInitialized() then 

        _ = RootNode:appendChild( 

            makeInitialization() 

        ), 

        appendNodes( 

            RootNode, 

            makeMethods( 

                    jsmSystem::getMethods() 

            ) 

        ) 

    end if . 

Fig. 15. makeXMLTree predicate 

 

For building and saving the XML file 

xmlLogEditor object invokes the makeLog 
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predicate (see fig. 16), which makes the 

XML -tree by calling makeXMLTree 

predicate and itself creates an instance of 

xmlLogEditor class for loading XSLT-

rules.  Then through these rules it 

transforms XML-data into HTML-string 

with help of transformNode predicate. And 

finally this string is saved to target  HTML 

log file. It always has the same name as the 

project and is kept in projectôs log 

directory, that is why it is always possible 

to access last saved information without 

loading JSM-Socio. 

 

predicates  

makeLog : (). 

clauses 

makeLog():- 

    set_DocumentElement( 

        makeXMLTree() 

    ), 

    save( 

        comDomains::string( 

            getSystemFile(xmlFile) 

        ) 

    ), 

    XSLDOMDocument =  

        xmlLogEditor::new(), 

    try 

        _ = XSLDOMDocument:load( 

            comDomains::string( 

                getSystemFile(xslFile) 

             ) 

        ), 

        HTMLString = transformNode( 

             XSLDOMDocument 

         ), 

        file::writeString( 

            jsmProject::logFileName, 

            HTMLString 

        ) 

    catch Error do 

        Message = string::concat( 

            "Unable to save the log file.\n", 

            string::format( 

                "MSXMLDOM  error: %", Error 

            ) 

        ), 

        vpiCommonDialogs::error(Message) 

    end try, 

    !. 

makeLog():- 

    vpiCommonDialogs::error( 

        "Unable to save the log file"  

    ).   

Fig. 16. makeLog predicate 

 

For transforming XML into HTML 

makeLog predicate loads an XSLT scheme 

from system XSL file. This file contains a 

set of rules for transforming XML elements 

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 

behavior 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 JSM-method. 

 

This approach can be applied to Internet 

social network analysis, classification of 

website visitors according to their 

preferences, and support of online 

sociological reviews.  
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______________ 

 

<xsl:template match="dataTable">  

    <xsl:variable name="complexHeaders" select="complexHeader"/> 

    <tr><td><table class="dataTable" cellpadding="3" cellspacing="0"> 

                  <tr valign="top"> 

                      <th><xsl:attribute name="rowspan"><xsl:value-of select="@headerRowspan" /> 

                             </xsl:attribute ></th> 

                      <xsl:apply-templates select="$complexHeaders" /> 

                      <xsl:apply-templates select="header" /> 

                      <th><xsl:attribute name="rowspan"><xsl:value-of select="@headerRowspan" /> 

                             </xsl:attribute>Enabled</th> 

                  </tr> 

                  <xsl:if test="boolean($complexHeaders)"> 

                      <tr><xsl:apply-templates select="complexHeader/header" /></tr> 

                  </xsl:if> 

                  <xsl:apply-templates select="tableRow" /> 

                  <xsl:apply-templates select="specialRow"/> 

                  </table> 

    </td></tr> 

</xsl:template> 

______________ 

 

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

Yasuhisa Matsumura, Hiroko Tokumoto,Nagoya,Japan, 2008/05/15 

 

 

I. Main Concept: 

 

The aim of this program package is to support the CGI-program development in Prolog. You have 

only to know HTML syntax and Prolog language to use the package. You must, however, install 

Visual-Prolog IDE and HTTP server such as ñApacheò or ñIISò beforehand.  

 

The basic concepts underlying the package programs are as follows. 

i) First, read Html text from the WEB stream 

and convert it to a prolog list. 

ii)  the program (with VIP DLLs) processes the list. 

(change the list into a new list) 

iii)  Finally, convert the newly created list back to Html text again 

 and write it out to the WEB stream. 

 

You can develop CGI-programs in Prolog language and you can do it using only Prolog. The basic 

idea came from the structure similarity between Html data structure and Prolog list, especially the 

recursively constructed data structure of both data types. The conversion rules are as simple as the 

following: 

 

       <Tag> é  </Tag>  Č  t(Tag, [], [é]) 

<Tag>   Č  e(Tag,[]) 

<Tag />   Č  x(Tag,[]) 

 String   Č s(String) 

 

If the Tag has an attribute list, the attribute list is converted in the following way: 

Name1=Value1 Name2=Value2 ... Č  [eq(Name1,Value1),eq(Name2,Value2), é] 

 

 

A simple example for the translation looks as follows: 

         [ 

<html>     t(ñhtmlò, [ ], [ 

<body bgcolor=red>   t(ñbodyò, [eq(ñbgcolorò,òredò)], [ 
  ȩɆɒɂɄɓɔɄɕɋɔɇ!    s(òȩɆɒɂɄɓɔɄɕɋɔɇ!ó) 

 </body>     ])  

</html>     ]) 

] 

 

The parallelism is clear and self-evident. 

 

Nonetheless, developing a CGI-program in Prolog, however, is not so easy for users of the so-called 

2-byte languages such as Japanese and Chinese and also of other non-English languages. Itôs 

because HTML texts are mostly transferred in UTF-8 encoding in 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 can only be carried out when a user clicks 

on a link text/image or presses some button. Therefore, the server requires that users keep clicking 

in order to continue the server process. Links and buttons are essential for server processing. 

Moreover, I would maintain that links and buttons should be designed to reflect the internal data 

structure. Unless such a ñsurfaceò WEB page design is systematically laid out, the browser often 

hides the internal hierarchical structure of the hard drive. The data structure becomes chaotic and 

obscure even to the server administrator in the long run. In this point, CGI programs are in general 

totally different from regular application programs on a local computer. 

 

My main purpose for developing this package program is to support the development of a WEB 

server program, which is similar to an application program of the local computer. Users can use this 

server program in exactly the same way as they use local applications. The similarity can be 

summarized in the following 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 users whom you provide the data with). 

(Needless to say, the administrators should be able to control what to show and what not to.) In 

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

drive.  

 

2. You can bring your computer (esp. notebook computer) with such server programs installed 

anywhere you want and can immediately start using it as a server to your users/students. You 

only have to connect your computer to your local domain, and you can collect the replies or 

answers from your users/students instantly.  In other words, your computer works as a ñmobileò 

server. Your CGI program works as a regular server program and at the same time as a pseudo-

local application. 

 

 

The main aims of the CGI-development package provided here can be summarized in the following 

4 points. 

 

1) It supports the way to integrate 2-byte languages. 

2) It supports the way to authenticate user login. 

3) It supports the development of CGI-programs that directly show the internal data structure of 

the server. 

4) It supports the creation of a database (in the broadest sense of this word), which is realized as a 

collection of prolog lists stored in each userôs individual 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 develop server programs in 

Prolog without using other programming languages. 

For the users ï those who use this program to provide other end users with data - the advantage of 

such server programs is the easiness and simplicity of the data administration. The data 

administration is very simple because the server program runs as a kind of a local application on 

their PC. The data administration here means practically nothing more than a file/directory 

operation as well as data-backup. The users only need to create data files and a 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 page (the ñsurfaceò) is automatically created 

using the file or sub-directory names and will be shown in their browser. 
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II.  The underlying idea of the CGI-development package  

 

1. Create a surface design with an appropriate HTML editor (eventually with a GUI editor like 

FrontPage or Dreamweaver) and convert the HTML source code to the corresponding Prolog 

List using the package program ñprolog_html.prj6ò which consists of ñread_html.proò and 

ñwrite_html.proò 

 

Surface design of the base.html 

 

 
 

 

 

 

Prolog source code (reduced) for the above design page  

 

[ 

t("html", [], [  

  é 

 t("body", [], [ 

  é 

t("div", [  eq("id", "my_server_upper_buttons"),[]), 

  t("div", [  eq("id", "my_server_body"),eq("align", "center")], [ 

   c("!-- Body inserted hier --") 

  ]), 

  t("div", [eq("id", "my_server_lower_buttons")], []), 

 ]) 

  é 

]) 

] 

 

 

 

                       Source Code 1 ( ñbase.htmlò) 
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2. The server program reads the file and sub-directory names and shows the directory structure to 

users 

 

The CGI-development program searches for the tag, whose 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 is again translated into the corresponding HTML text, which can be shown on your usersô 

browser. 

 

The process consists of ñsearchò and ñreplaceò, which can be best performed with list-processing. 

 
 

 

Your user can place his/her various documents such as WORD/EXCEL documents, sound or videos 

in an appropriate directory. Especially if you happen to be a teacher and write an HTML text (either 

with a simple text-editor or with a GUI HTML-editor), you can perform testing in a local domain 

(i.e. in a classroom) and collect the studentsô answers instantly.  

 

Or if you are a Prolog developer, you can also integrate your own executable programs (ñ .exeò / 

ñ.batò / ñ.cmdò etc.) in the package by placing them in the ñcgi-binò directory of your own 

computer and setting a appropriately named button in the design page, which should start your 

programs. In any case, the program output should be a prolog list, which is then translated into the 

corresponding regular HTML text by the package program ñwrite_html.proò. When the HTML text 

is written in the WEB stream, the text will be successfully displayed on your usersô browser.  
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3. Example of testing 

 

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

ñpersonal serverò. 

 

 Dictation.html 

 

<html> 

 <body> 

  <h2> Dictation </h2> 

  <embed src="video.files/dictate.wmv"><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 for ñDictation.htmlò 

 

 

 

 

 

Before you can publish the questionnaire ñDictation.htmlò, you should create a directory with 

the name ñvideo.filesò and place the video file ñdictation.wmvò there. 

What you shoud do next, is only to place the file ñDictation.htmlò together with the sub-

directory ñvideo.filesò in a public directory.  

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

 

I would like to emphasize that you as a user of the server program do not worry about any CGI-

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 develop an esthetically more refined 

design page. 

 

The CGI-development package program ñprolog_html.exeò converts the HTML text file into 

the following ñProlog HTMLò text file: 

 

[ 

   t(ñhtmlò,[], [ 

 t("body", [], [ 

        é 

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

  s("Please write the speech text down in the following text area:"), 

         ... 

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

  ]) 

   ]) 

] 

 

                      ñProlog Htmlò Source Code 2 
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The CGI-development package program combines this Prolog Html Source Code 2 with the 

Source Code 1 (ñbase.htmlò) and produces the following design page. 
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The internal list processing can be presented in the following way. 

                       Prolog Source Code 1 (ñbase.htmlò) 

 
 

                                Prolog Source Code 2  (ñDictation.htmlò) 

 

List-processing is so powerful that it makes ñPrologò one of the best programming languages to 

develop server CGI-programs. In our presentation in the VIP-ALC conference ô08, we would 

like to show the ñArt of Prologò (Leon Sterling & Ehud Shapro) and demonstrate how to use 

the CGI-development package. 

 

Reference: 

Prolog Development Center (PDC), 2008: 

Visual-Prolog online document. Visual-Prolog ver.7.1, 

http://www.visual-prolog.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.e. TAD Designer Lite 

or TDL for short) is available for use.  

 

TAD Designer Lite uses a M-V-C (Model, View, Controller) system where the Model and 

Controller modules are written in Visual Prolog 5.2 (VIP-5.2). The "V" (View) module is 

developed in Delphi 5.0. The 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 specific language, 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: the word ñarchitectureò in this paper would refer to the bricks and mortar type; and not 

computer architecture ï unless specifically stated. Similarly the word ñarchitectò refers to a 

person who designs buildings. 

 

 

 The needs  
ñAll understanding begins with our not accepting the world as it appears.ò - Alan C. Kay  

 

In the ñgood old daysò representing building architecture using computers simply meant replicating 

drawings; which themselves were a form of representing architecture.  So it was a two-step process: 

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

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 I was practising 

architecture in a small town (Navi Mumbai) in India, I found this two-step process incorrect and 

tedious. I 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 even more steps before the problem is solved in the real world then we are quite likely going to 

introduce errors. 

 

 I wanted to represent the logic of the building directly. Many others also thought the same, and 

today there is a big movement among architects to 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 BIM
1
 for short. 

 

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

non-geometric attributes (metadata) also. And most BIM has even more features such as automatic 

change management; which basically means, the architect does not repeat the same information 
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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 kinds of attributes 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 initial design 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 Lite (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 proficient in the early 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 to handle 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 to be 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 using the software even to the end user. Many software do 

give customization capabilities to the end-user. 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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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 entities such 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 part of 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 Autolisp at all. 
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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 interpreted in a late-

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, there is a nice user-interface to 

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

is blissfully unaware that he is writing a script, as the ñscript-writingò is done using the user-

interface. 

 

IDE for ARDELA   
Traditional CAD and BIM software uses a segmented-database 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 entities of the 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 database.  

 

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. So  the n
th
 version of a particular CAD 

program would have more fields than the (n-1)
th
 version, and so on. What such an approach fails to 

realize is that the end-users 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 very late-bound) 

 

TDL on the other hand, 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 end user can 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 information 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 fields are under the user's control. The final output yields both data and meta-data of the 

objects in the software. And they are both late-bound. 

 

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

 

 

Fig 3: The IDE. Note the part of 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 "less-is-more" approach to do its work. The objects created in TDL are initially all 2D 

shapes. They become 3D via properties set in ARDELA. The internal 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 Systems) 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 

 

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 a late-bound fashion are also displayed. 

 

ARDELA has been designed around the PIE interpreter that comes along with VIP-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 with that object would internally expand to the string "First floor:Room1". This 

ensures that I can write Ardela code and associate it with the objects without hand-coding the name 

of the object or the class it belongs to. Such a method of coding ensures proper encapsulation 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 contained sub-classes. So one writes 

code for the inheritable section of ARDELA and another set of code for the non-inheritable 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 after translating 
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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 interpreted. The 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 written outside and 

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 TDL starts up, it silently loads the ARDELA 

plugin called ñtad.exaò That contains the code required to query various parts of the data being 

designed and display it in the information page of the IDE. 

 

The PIE interpreter has a ñscanningò stage and an ñinterpretationò stage.  ARDELA plugins are  

nothing but a Prolog external database file which contains the scanned tokens so that the scanning 

stage is not repeated in the software; which would have reduced its speed. A plugin is  ñcompiledò 

separately using an ARDELA scanner-compiler (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 Language 

ARDELA is a domain specific language; where the domain is ñarchitectureò (of the building 

variety). Most activities of the software is 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 Fig. 5 where the 3D shape of the roof structure of the church is calculated and organized at 

the very last moment (late-bound) 
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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 case, the roof structure has been determined in a late-bound 

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 polyline, where any 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 architect may 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 B-Splines) software. So modeling terrains are very clumsy in TDL. 

 

But TDL does have some other unique features too: Notably, the ñundoò buffer is not stored in a 

separate section of the data-structure. Instead, each object itself stores its own little undo buffer. 

This allows the architect to undo parts of the project without undoing the changes that had 

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

ñundoò 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 mesh-generation software, renderers, etc.  TDL is currently 

being promoted using a community site http://www.teamtad.com  I am promoting an ñopen source 

movementò in architecture itself ï where architects would cooperatively design buildings by 

exposing the ñsource codeò of the building using TDL. The advocacy site of this venture is 

http://tad.sabufrancis.com  

http://www.teamtad.com/
http://tad.sabufrancis.com/

