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Warning

This document is a primer to help the inexperienced user withthe MOSS 7.xx programming
environment that uses the PDM4 model for representing knowedge, by building ontologies and asso-
ciated knowledge bases. The document describes only elentary operations. It is an upgrade of the
following manual:

" UTC/GI/DI/N200 - MOSS 6 : A Primer

More advanced users should refer to more detailed manuals,amely:
" UTC/GI/DI/N204 - MOSS 6 : Syntax

A current research version of MOSS 7 runs in a Maclntosh Commwo Lisp environment (MCL 5.1 or
5.2 for OSX) and in an Allegro Common Lisp environment (ACL 6.1 and 8.1 running under Windows
XP).
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1 Introduction

1.1 History

The MOSS system is a prototype object environment | designedand developed at UTC starting in
1986. As a research system its main goal was to study the vans object mechanisms proposed in the
literature, to evaluate their relevance and e ciency, so asto keep the best ones and to design new
ones. MOSS draws on past experiences with semantic represations, and object oriented systems
like VORAS. Objects use the PDM4 format (PDM stands for Property Driven Model).

With MOSS, | tried to develop an homogeneous environment whHe keeping a great exibility, with
a main goal of supporting multi-user interactive Al applications. The approach is built upon a simple
but powerful object representation around which an objectoriented language, and a multi-user object
manager for storing data permanently on secondary storage &re developed. The rst overall MOSS
architecture is shown on Fig.1.
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OMS: Object Manager SDS: Static Definition System
ALS: Augmented LISP System LOB: Multi-User Interactive
MPS: Message Passing System Object Editor

QOS: Query Optimizer I0S: 1/0 Sub-system

Figure 1: Overall architecture of the MOSS system

1.2 MOSS Today

MOSS can be used in standalone for representing knowledge ribugh the development of ontologies
and associated knowledge bases. MOSS can also be used in corabon. For example, it has been
integrated into the OMAS multi-agent platform for describi ng and implementing each agent knowledge.
A more specialized version named SOL (Simple Ontology Langage) can be used to translate an
ontology into the OWL format.

The current MOSS architecture for version 7 contains only the object manager OMS and the
message passing system MPS. The disc interface has been dieal, as the multi-user LOB system.
The 1/0O system is that of Lisp. An interactive editor MES is no w available.

1.3 Who should Read the Manual

This manual is intended for those who would like to get familiar with MOSS by exercising the MOSS
environment. It describes how to use the MPS (Message PasgirSystem) and the APl (Programming
Interface), which is good enough for prototyping small appications and catching a glimpse of what it
is all about.
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API: Program Interface
QS: Query System
MD: Moss Dialogs

Figure 2: The MOSS components



2 How to Get Started

2.1 Macintosh Environment

MOSS 6 was tested in a MCL 5.1 and 5.2 MacIntosh OS X 10.4 PPC elironment and in an ACL 6.1
and 8.1 environment running under Wirndows XP. The examplesare taken from the MCL version.

Welcome to Macintosh Common Lisp Version 5.2!

?

Then, you need only load the moss-load.lisp

Some messages appear like:

You start the MCL LISP environment as usual and get the welconing message:

#P"Odin:Users:barthes:MCL:OMAS-MOSS 7.0.1:MOSS:mos#$ad.lisp”
#P"Odin:Users:barthes:MCL:OMAS-MOSS 7.0.1:MOSS:MOS&fsion-info.lisp"

% MOSS v7.0.1 - Macros loaded ***
% MOSS v7.0.1 - Service loaded ***
*** MOSS v7.0.1 - Boot loaded ***

;¥ MOSS v7.0.1 - Engine loaded ***
% MOSS v7.0.1 - Kernel loaded ***
*** MOSS v7.0.1 - Definitions loaded ***
*** MOSS v7.0.1 - Browser loaded ***

’
kkk

Instances of sub-classes are also included, this can be
by setting the global variable *query-allow-sub-classes

;¥ MOSS v7.0.1 - Query loaded ***

*** MOSS v7.0.1 - Editor loaded ***

¥** MOSS v7.0.1 - MOSS window loaded ***
% MOSS v7.0.1 - dialog classes loaded ***
;¥** MOSS - dialog engine loaded (control) ***
*** MOSS v7.0.1 - Paths loaded ***

*** MOSS v7.0.1 - Time loaded ***

** MOSS v7.0.1 - Patches O loaded ***

;¥ MOSS v7.0.1 - Moss dialogs loaded ***
;¥ MOSS v7.0.1 - online doc loaded (control) ***
*** MOSS version 7.0.1 loaded ***

’
kkk

~kkk
’

?

Methods are cached: *cache-methods* set to T ***
Fancy inheritance turned off *lexicographic-inherit

The messages should not bother you.

Then the MOSS window shows up (Fig.3).

changed
* to nil ***

ance* set to T ***

Close the MOSS window and keep the Lisp Listener. You are themeady to work.

2.2 Windows XP Environment

In the Microsoft XP environment the MOSS window looks like Fig.4.

Close the MOSS window and keep the Lisp Listener (Debug Windwe, CG-USER package).

are then ready to work?.

L Alternatively, it is possible to work in the MOSS Window usin g the Data mode.

le, using the "Load File" entry of the File menu.

You



Figure 3: MCL MOSS window
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Figure 4: Microsoft XP MOSS window



3  Working with MOSS

Working with MOSS consists in creating objects and giving them behaviors. MOSS being a represen-
tation language allows modeling ontologies. Thus, one terglto use concepts rather then classes and
individual concepts rather then instances.

Using concepts and individuals rather than classes and insinces also avoids possible con icts with
CLOS (the internal Common Lisp Object System).

Thus, we will use mostly the terms concept and individual rather than class and instance. Examples
are given in the context of MCL. They are identical in the ACL context except that the prompt is not
a question mark but something like:

CG-USER(2):

meaning that you are in the CG-USER package and this is the seand expression that you want the
system to evaluate.

3.1 Creating a Concept

Creating a concept is simple and can be done with thelefconcept macro as follows:

? (defconcept "Person”)
$E-PERSON

This creates an object whose concept name is PERSON in your gmonment (usually CG-USER
or COMMON-LISP-U$ERe macro returns $E-PERSQNhe internal name or identi er ( object-id )
referring to the concept you have just created. This identi er will be used as a radix when you create
individuals, i.e., the individual internal names will be $E-PERSON,$E-PERSON,2E-PERSON,3nd
so on. A concept has an associated internal counter for buiidg such names that starts counting at 1.

3.1.1 Internal and external names: object-ids and entry poi nts

Objects in MOSS are unique entities. As such they exist, eveliif nothing is known about them, which
is quite dierent from the relational model for example, in which an object (tuple) cannot exist if
one knows nothing about it. The internal or system name for anobject is called its identi er or
object-id . An object identi er is unique and designates the correspoiling object directly. However,
such names are often meaningless and di cult to use. Furthemore, they are assigned by the system
dynamically and depend on the order in which de ning les are loaded. Consequently, as a facility
to the user, external names can be speci ed. External namesra called entry points , and are in
practice indexes for accessing corresponding objects daty 2. They are somewhat analogous to keys
in traditional databases; but, contrary to keys, they need not be uniqueSome of the de ning macros
provide external names automatically in a normalized way. Examples will be given as we go along.
Recovering an internal name from an external entry point is ®metimes not easy, due to possible
ambiguities. Furthermore, for certain kinds of objects (eg. concept names), external names must be
unique within the application name space.

In the example, $E-PERSQN the internal name or object-id of the concept PERSON. Theconcept
PERSON is a rst class object®.

The symbol PERSORNN the other hand is de ned as the external name or entry pointfor the
concept. It is a reserved name and should not be used as the name of a of @sial (global) variable,
otherwise the structure of your application will break

2In practice the object-id is implemented as a LISP symbol, th e value of which is an a-list representing the object
itself. Hence one can view the internal structure of a MOSS object simply by typing its object-id.
? $E-PERSON
((MOSS:$TYPE (0 MOSS:: $ENT)) (MOSS:: $ID (0 $E-PERSON))
(MOSS::$ENAM (0 (:EN "PERSON")) (MOSS:: $RDX (0 $E-PERSON))
(MOSS::$ENLS.OF (0 MOSS::$SYS.1)) (MOSS::$CTRS (0 $E-PERSON.CTR)))

2Concepts, properties (attributes and relations), entry po ints are all rst class objects
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3.1.2 Cases

Because MOSS is de ned in a traditional Lisp environment, caes are not important when using
symbols and are not retained by the system, except within stings. Thus:

? (defconcept PERSON)
? (defconcept Person)

? (defconcept persSON)
? (defconcept PeRsOn)

will give the same result and the name of the concept will be pinted as PERSON, using capital letters.
If one wants to retain the case®, the de nition using the string will keep the case when printing the
external name of the concepts. It is advised to use the stringersion of the de nition starting concept
names with a capital letter, which is a somewhat standard appoach for class names in OO languages.

A composed class name like "Capital Town" will yield the normalized external name CAPITAL-
TOWN. Note the hyphenation mark that is not an underscore.

3.1.3 Documentation

One can also attach some documentation information to a conept by using the option :doc, e.g.

? (defconcept "Person"
(:doc "This describes a PERSON, bla, bla,..."))

3.1.4 Rede ning Concepts

Note also that if you want to rede ne the concept PERSON usingthe defconcept macro, then MOSS
issues an error. Indeed it is an error to rede ne a concept. Ths, if you want to test a di erent
de nition without reinitializing your session, you have to execute it with a di erent concept name.

From now on, you could create individuals of the concept PER®N using this model. However,
since the concept has no attributes, this is not very intereing. Next section indicates how to add
properties to concepts.

3.2 Creating Concept Properties

MOSS objects have two kinds of properties: immediate valueghat qualify the object, and links
to other objects. The rst kind is called an attribute , the second kind is called a relationship or
relation . Many people use the terms attribute, property, and relation to mean quite di erent things.
We will use them strictly as shown in the next paragraphs.

3.2.1 Attributes

Within the defconcept macro, you can specify that a PERSON has a nhame, and a rst nameawith
the :att (attribute) option.

? (defconcept "Person"
(catt "name" (:min 1)(:max 3)(:entry))
(:att “first name"))

Becauseattributes can be multivalued you may want to specify the minimal and the maximal cardi-
nality. In the above example a PERSON will have at least 1 nameand at most 3. The :entry option
means that you want to be able to get access to the persons (itences) by giving their name (in case
of multiple names, any one of them will do). Hence the value othe name property for an instance

4This is only useful when printing
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will generate one or moreentry point(s)

For the rst name, no cardinality restriction is imposed: a person can have zero or an unlimited
number of rst names.

Notice also that no speci c type has been imposed on the attithutes.

Creating Attributes Directly It is important to realize that properties can be created indepen-
dently from any concept For example:

? (defattribute "sex")
$T-SEX

de nes a single-valued generic property. The system returns the internal name, e.g.$T-SEX, of the

property.
The attribute can however be attached to a concept as follows

? (defattribute "sex" (:min 1) (:max 1) (:concept PERSON))
$T-PERSON-SEX

Note that the internal name is tagged with the concept name. The attribute is de ned as a local
attribute related to the concept PERSON, rather than a global attribute that exists independently
from any concept. The external name of the attribute in both cases is constructed by adding the
pre x HAS: HAS-NAME

3.2.2 Relations

Relations, also known as links, can be de ned likewise, usipthe defrelation  macro:

? (defrelation "brother® PERSON PERSON)
$S-PERSON-BROTHER

meaning that a person may have another person as a brother. T actual meaning of the notation is
more like that of an integrity constraint: PERSON appears twice: the rsttime to specify the concept
it is a property of (sometimes called the domain e.g. for a funtion), the second time to specify the
type of the "successor" (sometimes called its range).

Creating Relations Directly It is important to realize that properties can be created independently
from any concept For example:

? (defrelation "neighbor" :any :any)
$T-NEIGHBOR

creates a relation object meaning that any object can be the aighbor of any other object. However,
in general relations are de ned between individuals (i.e. nstances of concepts).

In order to beef up our example we now de ne additional concets:

? (defconcept "Department" (:att "name"))
$E-DEPARTMENT

? (defconcept "Course"
(:att "code" (:min 1)(:max 3)(:entry))
(:rel "department” DEPARTMENT))
$E-COURSE

Sdefattribute  does not require that the created property be attached to a sp ecic concept. It is thus possible to
create properties independently (like mixins in the avor s ystem).

12



Note that, while de ning the concept COURSE, we used DEPARTMENT with two meanings in the
last line: one for a relation, the second one for the concept ame. This situation happens quite
frequently, hence MOSS creates distinct external names foconcepts and for properties, removing
the ambiguity. Here DEPARTMENII be the external name of the concept, andHAS-DEPARTMENT
external name of the property.

3.3 De ning Sub-Concepts

Like in other representation languages, one can de ne subemcepts as re nements of concepts. For
example:

? (defconcept "Student"
(sis-a "Person”)
(:rel "course" "course"))
$E-STUDENT

or

? (defconcept "Teacher"
(is-a "person")

(:rel "lecture" "course")
(:rel "department" "department"))
$E-TEACHER

As expected, students or teachers will inherit the propertes of persons.

3.4 Creating Individual Concepts

Concepts are used to create individual concepts that will repect the structure speci ed by the concept.
To create individuals one uses thedefindividual — macro.

? (defindividual "person”)

will return the internal name of the instance, e.g. the rstt ime you will get
$E-PERSON.1

To store the internal name in a variable, one can do a regular ssignment or else use thevar keyword
option, i.e.

? (setq _pl (defindividual PERSON))
or
? (defindividual PERSON (ivar _pl))

Note that by convention a variable hame should start with an underscore, e.g.,_.P1 Note also that
we can de ne individuals by referring to the class by means othe corresponding string® ("person")
or by using the internal name (PERSON).

Of course, it is interesting to assign values to properties bindividuals. This is done by using the
external names of the properties in thedefindividual  macro.

? (defindividual PERSON

(cvar _pl)

(has-name "Dupond" "Durand")
(has-first-name "Jean™)
(has-sex "M")

5The case here is not important. We can use "name" or "Name" or " NAME".
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or

? (defindividual PERSON
(:var _p2)

("name" "Dubois" "Dupond")
("sex" "F")

("brother" _pl))

Here the internal object-ids are kept in the variables_pl and _p2. Property names can be speci ed by
their de nitional name pre xed with HAS-. Remember, this is to distinguish attributes from concepts:
HAS-DEPARTMENMicates a property and DEPARTMEBToncept name. Values can be multiple like
the 2 names: Dupond/Durand or Dubois/Dupond.

Note that the HAS-XXXymbols can be replaced with the string"XXX" as shown in the second
de nition.

3.5 Printing Information

While creating objects it may be interesting to print their ¢ ontent. This is done simply by sending a
message to whatever object must be printed in the following \ay:

? (send '$E-person '=print-self)

or

? (send _person '=print-self)

Notice the "=" sign in front of the =print-self = method’. We obtain:

----- $E-PERSON

CONCEPT-NAME: Person

RADIX: $E-PERSON

ATTRIBUTE : name/Person, first name/Person
RELATION : brother/Person

COUNTER: 4

Note that the symbol _person (variable) holds the internal object-id of the concept PERSON and was
de ned by MOSS automatically. However, if we write

? (send PERSON '=print-self)

then we get an error. For printing the content of person _pl we write
? (send _pl '=print-self)

getting

————— $E-PERSON.3
name: Dupond, Durand
first name: Jean

sex: M

"In some systems method names start with ":". In SMALLTALK the y end with ":". In MOSS I chose to use the "="
sign to distinguish methods from other names (e.g. entry point names), and because the ":" sign in LISP is reserved for
keywords and packages.

14



Similarly, for printing the content of the relation brother

? (send _has-brother '=print-self)

we get (generic brother relation)

————— $S-BROTHER

INVERSE: (EN IS-BROTHER-OF)
SUCCESSOR: UNIVERSAL-CLASS
PROPERTY-NAME: brother

3.6 Object Behavior

In the previous sections, we used only de nitional macros ad prede ned methods. The interesting
part in an object oriented programming language is to de ne geci c behaviors for various objects.
MOSS uses three types of methods as presented in the next payephs.

3.6.1 General Behavior

Assume that we'd like the method =print-self  to print rst names and names of persons. In-
stead of a tabular format, then we can de ne a specic=print-self = method for persons using the
definstmethod macro, as:

? (definstmethod =print-self PERSON ()
"Prints a list of first names and names"
(format t "~&~{~A~"-~} ~{~A~"-~}"
(HAS-FIRST-NAME) (HAS-NAME)))

where (HAS-FIRST-NAME} a short-hand notation for
(send *self* '=get 'HAS-FIRST-NAME)

where *self* is bound to the object that just received the message;
Writing the above de nition creates an object method that is attached to the concept PERSON,
but applies to its individual instances. Hence it is called a instance-method . It is used as follows:

? (send _p1 '=print-self)
Jean Dupond-Durand
NIL

Using the macrodefinstmethod , one can create any kind of instance method.

Note also that by convention methods begin with an = sign. This is not required, however it is
good practice and helps separating method names from otherames like variable names, property
names, concept names, etc. MOSS uses this convention for giened method names. Method names
should not start with the ;" character, because Lisp uses itto indicate a keyword. Keywords cannot
have values, hence cannot be used as entry points for methods

3.6.2 Exceptions, Own Methods

Let us assume that we want to print Ms. Dubois di erently by om itting her rst name and inserting
Ms for example. We can de ne a speci ¢ method, calledown-method that we attach to the individual
instance of person_p2. We do that using the special macrodefownmethod

15



? (defownmethod =print-self _p2 ()
"Prints the name with Ms. in front of it."
(format t "~&Ms ~{~A~"-~} ~{~A~"-~}" (HAS-FIRST-NAME)(HA S-NAME)))

Note that the concept name argument has been replaced with aariable containing the object-id.
The speci ¢ method will be called in due time, i.e. when we stée:

? (send _p2 '=print-self)
Ms Dubois-Dupond
NIL

which yields a di erent result from

? (send _pl '=print-self)
Jean Dupond-Durand
NIL

The NIL value returned in each case is the value returned by tke printing function. Traditionally Lisp
printing functions always return nil.

3.6.3 Universal Methods

Some methods like=get or =print-self are prede ned and apply to all objects. They are called
universal methods and are not attached to any object in particular. They are usal by default as
explained in the next section.

3.6.4 Inheritance Mechanism

When an object receives a message, MOSS looks rst for a local own-method. If one is there, then
it applies it. Otherwise, it looks for an instance method at the concept level. If none is found, then it
tries to inherit some from super-concepts using a mechanisrdescribed in the section about advanced
features. If none can be inherited, then it looks for a univesal method. If none exists, then it quits.

3.7 Creating Orphans

Because we wanted to use MOSS in robotics we introduced the gsibility of having objects not speci ed
by any conceptor orphans . An orphan is an object that does not have a concept but that ma have
any prede ned property. It can be built using the defobject macro as follows.

? (defobject ("name" "Joe")(:var _obl))
$0-0

de nes an orphan with name Joe; _obl is a variable containing its internal object id.
Of course we can attach (own-)methods to such an object to spéfy its behavior.

?(defownmethod <method-name> obl <args> <doc><body>)

Prototyping Furthermore we can specify that an orphan behaves as anothétown object by using
the keyword :is-a . E.g.,

? (defobject (:var _p4)("NAME" "George")(:is-a _p2))

We don't know exactly what George may be, except that it behawes like _p2. Methods will be inherited
along the is-a link. _p2 is thus a prototype for the object we just de ned. Thus, if we write

? (send _p4 '=print-self)

Ms  George

NIL

We notice that the special method de ned previously for the person_p2 has been used for the orphan
_p4 that we just created.
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4 Programming

4.1 Message Passing

As with any object-oriented programming language one builé an application by de ning objects and
associated methods implementing the object behavior. Progmming is done by sending messages.
The main function to use is send as shown previously. Abroadcast function is also available for
sending the same message to a set of objects. However, it ughe Lisp mapcar primitive and thus is
not a parallel primitive.

4.2 Service Functions

The programmer can use any of the Common LISP primitives in tre methods. In addition a number of
service functions are available. Some of them are very geredrand should actually be LISP primitives,
others are related to the structure of the objects (PDM). They are e cient, but should be used
sparingly and are mentioned in a separate document.

4.3 Prede ned Methods

There are several kinds of prede ned methods. Two kinds are fointerest here:

basic methods like =get-id , =get, etc., that temper with the physical structure of the object
representation. Such methods, except forget, should not be used directly, because they can destroy
the overall PDM structure (logical consistency).

PDM or kernel methods are de ned at a higher level. They include=add, =delete , =print-value
etc.; such methods are referenced in the MOSS 6 Kernel Manuand should be used whenever possi-
ble. They respect the PDM structure (logical integrity constraints). In addition =check methods are
provided to verify if an object still follows the PDM format.

Among the universal methods, some are of interest:

=get-properties returns the list of all properties as speci ed by the object mncept, including the
inherited ones. The resulting list looks strange; it is the Ist of internal ids of the properties.

? (send _p2 '=get-properties)
($T-PERSON-NAME $T-PERSON-FIRST-NAME $T-PERSONEERSHEB-BROTHER)

=print-methods prints all instance methods associated with a concept. For he concept person,
we de ned only one method: =print-self

? (send _person '=print-methods)
LOCAL INSTANCE METHODS

=PRINT-SELF
Prints a list of first names and names
:DONE

=what?  prints a summary of the type of object which received the mesage. If it is a concept, then
prints the contents of the DOCUMENTATION eld if it was lled  (:doc option).

? (send _person '=what?)

The object is an instance of CONCEPT
*Sorry, no specific documentation available*
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T
? (send _p4 '=what?)

The object is an orphan (i.e. has no class).

... has prototypes (depth first)

$E-PERSON.3

*Sorry, no specific documentation available*

T

4.4 \Writing a Method

4.4.1 Global Variables

Methods are written in Common LISP. Several global variables are accessible when the method is
executing, i.e. they can be used within the method.

*self*  contains the internal name of the object that just received the message.

*args*  contains the list of arguments of incoming message.

*sender*  contains the identity of the sender. By default the initial sender is *user*.
After a method is executed it returns control to the sender, e/entually with a value. The returned
values are available in the*answer* variable.

4.4.2 Rede ning a method

A method is rede ned by re-executing thedefinstmethod or defownmethodmacro. This automatically
cleans the environment.

4.5 Debugging Helps

When writing new methods, it is sometimes of interest to vistalize what is going on by monitoring
the tra c of messages. MOSS allows doing several things:

print all trac . all messages and answers are printed in an indented fashipn

(trace-message) or (ton)
(untrace-message) or (toff)

trace speci c methods , e.0.

(trace-method <method-id>)
(untrace-method <method-id>)

monitor the tra ¢ to specic objects

(trace-object <object-id>)
(untrace-object <object-id>)
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Example of tracing messages
When tracing messages, we monitor all messages that are exatiged in the system.

? (trace-message)

T

? (send _pl '=print-self)

1 from: *USER* to: $E-PERSON.2, request: =PRINT-SELF arg-l ist: NIL
Jean Dupond-Durand

1 $E-PERSON.2 for: =PRINT-SELF, to: *USER* returns: NIL

NIL

Example of tracing objects
A more complex trace is the following:

? (send _obl '=print-self)

1 from: NIL to: $0-0, request: =PRINT-SELF arg-list: NIL

2 from: $0-0 to: $0-0, request: =GET-PROPERTIES arg-list: N IL

2 $0-0 for: =GET-PROPERTIES, to: $0-0 returns: (MOSS::$TYP E MOSS::$ID $T-NAME)
----- $0-0

2 from: $0-0 to: $0-0, request: =GET-ID arg-list: (MOSS::$T YPE)

2 $0-0 for: =GET-ID, to: $0-0 returns: (MOSS::*NONE¥)

2 from: $0-0 to: $TYPE, request: =PRINT-VALUE arg-list: (M OSS::*NONE*) :STREAM T)
TYPE: *NONE*

2 $0-0 for: =PRINT-VALUE, to: $TYPE returns: NIL

2 from: $0-0 to: $0-0, request: =GET-ID arg-list: (MOSS::$I D)
2 $0-0 for: =GET-ID, to: $0-0 returns: ($0-0)
2 from: $0-0 to: $ID, request: =PRINT-VALUE arg-list: (($0- 0) :STREAM T)

IDENTIFIER: $0-0
2 $0-0 for: =PRINT-VALUE, to: $ID returns: NIL
2 from: $0-0 to: $0-0, request: =GET-ID arg-list: ($T-NAME)
2 $0-0 for: =GET-ID, to: $0-0 returns: ("Joe")
2 from: $0-0 to: $T-NAME, request: =PRINT-VALUE arg-list: (  (#) :STREAM T)
name: Joe
2 $0-0 for: =PRINT-VALUE, to: $T-NAME returns: NIL
1 NIL for: =PRINT-SELF, to: $0-0 returns: :DONE
:DONE

When tracing an object, we only monitor messages addressea tthis object. Notice the di erence
with the previous trace.

? (trace-object _obl)
T
? (send _obl '=print-self)

1 from: NIL to: $0-0, request: =PRINT-SELF arg-list: NIL

2 from: $0-0 to: $0-0, request: =GET-PROPERTIES arg-list: N IL

2 $0-0 for: =GET-PROPERTIES, to: $0-0 returns: (MOSS::$TYP E MOSS::$ID $T-NAME)
————— $0-0

2 from: $0-0 to: $0-0, request: =GET-ID arg-list: (MOSS::$T YPE)

2 $0-0 for: =GET-ID, to: $0-0 returns: (MOSS::*NONE¥)

2 from: $0-0 to: $TYPE, request: =PRINT-VALUE arg-list: (M OSS::*NONE*) :STREAM T)
TYPE: *NONE*

2 $0-0 for: =PRINT-VALUE, to: $TYPE returns: NIL

2 from: $0-0 to: $0-0, request: =GET-ID arg-list: (MOSS::$I D)

2 $0-0 for: =GET-ID, to: $0-0 returns: ($0-0)
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2 from: $0-0 to: $ID, request: =PRINT-VALUE arg-list: (($0- 0) :STREAM T)
IDENTIFIER: $0-0

2 $0-0 for: =PRINT-VALUE, to: $ID returns: NIL

2 from: $0-0 to: $0-0, request: =GET-ID arg-list: ($T-NAME)

2 $0-0 for: =GET-ID, to: $0-0 returns: ("Joe")

2 from: $0-0 to: $T-NAME, request: =PRINT-VALUE arg-list: (  (#) :STREAM T)
name: Joe

2 $0-0 for: =PRINT-VALUE, to: $T-NAME returns: NIL

1 NIL for: =PRINT-SELF, to: $0-0 returns: :DONE
:DONE

Example of tracing methods
When tracing a method, we only monitor messages that refer tathe method name. Notice the
di erence with the previous traces.

? (trace-method '=get-id)

T

? (send _obl '=print-self)

————— $0-0

1 from: $0-0 to: $0-0, request: =GET-ID arg-list: (MOSS::$T YPE)
1 $0-0 for: =GET-ID, to: $0-0 returns: (MOSS::*NONE¥)

TYPE: *NONE*

1 from: $0-0 to: $0-0, request: =GET-ID arg-list: (MOSS::$I D)
1 $0-0 for: =GET-ID, to: $0-0 returns: ($0-0)

IDENTIFIER: $0-0

1 from: $0-0 to: $0-0, request: =GET-ID arg-list: ($T-NAME)

1 $0-0 for: =GET-ID, to: $0-0 returns: ("Joe")

name: Joe

4.6 De ning Test Files

When trying to get acquainted with MOSS it is a good idea to graup all de nitions in two separate

les, one for de ning the object static structures, the second one for de ning their behavior (methods).

They could be called e.g.mytest-concepts.lisp , and mytest-methods.lisp . They can be loaded
after the MOSS environment. Thus, one does not need to retypeverything all the time.

Note however that concepts can be loaded only once. Indeedsa safety feature, MOSS refuses
to rede ne concepts. Hence when modifying the de nition le, the environment has to be reloaded.
On the other hand, methods can be rede ned at any time, and onecan use a separate le so that the
le can be edited and reloaded any number of times. When the ke becomes big, one can create a
temporary le for debugging a particular method, and, once the method works satisfactorily, copy it
into the larger le.

5 Advanced Features
They are described in the Memo

UTC/GI/DI/N 201 - MOSS 6: Programming, Advanced Features
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