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1. INTRODUCTION

TIris paper presents work which has been carried out in the ESF-ROSE project (referred to as
ROSE in the remainder of this paper). Funded under the Eureka programme (Eureka is the

famous interjection used by Archimedes in his bath and not an acronym), the ESF project (Eureka
Software Factory) aims at providing a highly effective software manufacturing environment The

use of the wordfactory in the software context has very little connection to traditional assembly­
line factories. Instead, a Software Factory is a factory in the modem sense providing Computer
Integrated Software Manufacturing with emphasis on integration. A software factory covers the
total software production process, including all technical and managerial tasks, with a high
degree of automation and resource utilization.

The ROSE project is a collaborative effon involving MATRA Espace, the software house
Serna Group (France), and the University of Dortmund (Federal Republic of Gennany). Pan of
the work on classification is the Ph.D. research of author Eric Rames.

The main goals of the ROSE project (Reuse Of SoftwarE) are:

• to analyze and to define in a comprehensive way the concept of software reuse;

• to develop an environment for the reuse of software components within a factory.

A precondition for reuse in software development is the existence of libraries of reusable software

components. In order to suppon reuse, the collection must contain not only the components
themselves, but also be accessible by a system that provides descriptions of the components and
retrieval mechanisms so that users may match their specific requirements against these
descriptions. Indexing reusable software components according to a classification scheme allows
reusers to have a better understanding and more efficient access to the libraries' contents.

Therefore a classification scheme is built so that it represents selection criteria the reuser might
have. These indexes would be searchable and keyed to retrievable software descriptions. Based
on retrievals, users may then access the actual software.

Building such a collection is a domain analysis process [PRI90] that includes activities such

as:

• Identification of software components that should be reusable and description in terms of
reusable software components.

• Definition of a classification scheme appropriate for indexing and retrieving the reusable
software components.

TIris paper focuses on the latter topic and how it is performed in the ROSE project. A case
study carried out from the aerospace domain is then presented. A discussion of ongoing and
future work will conclude this paper.
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2. CLASSIFICAnON MODEL

In the classification activity for building reusable software components libraries. we are using
a classification scheme consisting of concepts that can be used for indexing and retrieving
software components. The main feature of the classification model in the ROSE project for
building such a scheme is its genericity in that it can be used for software systems written for
various application areas (e.g., engineering, chemistry, aerospace, economics, medicine, etc.).

According to this classification model a classification scheme is composed of facets and

classes as follows:

• Facets are used for arranging top-level classes of the classification scheme [PF87]. They
represent discrete viewpoints of reusable software components. Taken together. these
viewpoints serve to fully characterize a particular component. We also refer to these
viewpoints as classification criteria. This is a useful expression as an alternative to since. in
our application. the facets express well-known criteria for software selection. There is no
relationship between facets except the fact that they compose one classification scheme.

Examples of facets that may be defined are "system function" (the functional viewpoint of the
system in which the reusable software component is embedded), "application area"
(viewpoint of the use of the reusable software component), "function" (the requirement
viewpoint of the elementary actions realized by the reusable software component), "object"
(the design viewpoint on the entities manipulated in the reusable sofwtare component).

• Class: Each facet is composed of a set of classes that represent concepts of the domain
defined by this facet Examples of classes of the facet "object" are "telemetry data",
"conversion tables". "communication message" ... Properties of a class are described by two
types of attribute:

Link Attribute: Gasses in a facet are connected by Link Attributes. A Link Attribute of
a class refers to another class and is used first to describe a relationship between classes,
second to control strategies of indexing and retrieving reusable components. Link
Attributes such as "subclasses" or "superclass" define the generalization/specialization
hierarchy of classes (from general classes to specific ones) whereas user-defined (user here
is the library administrator) Link Attributes such as "is composed of' or "see also" define
other semantic relationships between classes. There is no Link Attribute attached to a
class that refers to a class belonging to a different facet (I.e., no inter-facet link).

Component Attribute: These are the common properties of a class that are used for
verifying that a reusable software component belongs to that class (I.e., that the class
should be assigned as an indexing term to this component). Component Attributes are
inherited if the class is connected to another class with a specialization Attribute Link.
Up to now Component Attributes values are simply terms (rather than other classes).
Examples of Component Attributes of the class "communication message" are "message
format", "communication protocol" ...
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2.1 INDEXING REUSABLE COMPONENTS

At least one class from each facet is assigned as an indexing tenn to each reusable
component. Pattern-matching algorithms have been defined in order to perfonn these
assignments. We use Component Attributes values (tenns) as patterns to determine membership
of a given reusable software component to a class. Pattern matching succeeds if Component
Attribute values are in a prior description of the reusable software component being indexed. A
description would include names of files, packages, and modules associated with the software
component (see next section for further discussion of this).

Link Attributes are used to control exploration of classes within a facet. For example, if
pattern matching failed for the current class, classes linked by specialization Link Attributes are
not explored but there is backtracking (towards more general classes) or matching with classes
connected by other Link Attributes ("see-also", "is composed of' ...).

Indexing reusable software components is perfonned within the ROSE environment:

• interactively, i.e., the graphical representation of the classification scheme is display to
users for selecting appropriate classes for indexing;

• automatically, i.e., from a user request the system proposes the best solutions found for
indexing.

2.2 RETRIEVING REUSABLE COMPONENTS

Reusable software components are retrieved thanks to the classification scheme. Basic
mechanisms (pattern-matching) are the same for retrieving as for indexing. A user's request is
analyzed to detennine if some Component Attribute values of the current class (tenns) are present
in the request. All the facets are scanned. The intersection of classes for which pattern-matching
succeeded contains the reusable software components required by the user. In case the resulting
set of reusable software components is too large, additional filtering operations would be
performed.

3. DOMAIN ANALYSIS

As stated earlier, building a classification scheme is a domain analysis process as defined in
[PRI90] , i.e., "a process where information used in developing reusable software systems is
identified, captured, structured and organized for future reuse".

Domain refers to the specific application area within which the software was written. We
would expect software for a specific application to have characteristic structures and
functionalities. For instance, in aerospace software systems we found:

• common structures such as "telecommand , telemetry source, parameters ..."

• common functionalities such as "enable the generation of telecommand, disable the
generation oftelecommand, add parameters ..."
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The domain analysis process enables us to identify and to describe not only potentially

reusable software components, but also to build a classification scheme. Sources of information

(input of the process) consist of knowledge of application area specialists, software systems

produced, associated documentation (specification documents, test documents ...), methods and

tools in use, standards ...

Reusable software component descriptions (mentioned in the preceding section in connection

with indexing) are identified as part of the domain analysis process. These descriptions are

produced according to a reusable software component model that provides an appropriate

framework for describing the structure of reusable software components in a way that enable their

reuse. Although these descriptions are used in the domain analysis process. building this model

and constructing descriptions accordingly are outside our definition of the domain analysis

process. Nevertheless, we give a rough description of what could be stich a description:

Reusable software component TELEMETRY GENERAnON is

View INFORMAL SPECIFICAnON: <list of text files>.

View FORMAL SPECIFICAnON: <list of SADT-like files>.
View DESIGN: <list of HOOD-like files>.

View INTERFACE: <list of ADA-like interface packages>.

View BODY: <list of program modules>.

end TELEMETRY GENERAnON

Assuming that a set of reusable software components has been identified, making a

classification scheme consists of the follOWing steps:

• Define the scope of the application area i.e. domain (boundaries).

• Define a priori a set of classification criteria (facets).

• Determine possible classes for each facet by identifying common structures and

functionalities across software systems in the domain.

• Identify hierarchical and/or other semantic relationships between classes.

This scheme now yields a standard vocabulary for users to look up reusable software

components in the collection and for a library administrator to index new components.

4. CASE STUDY

Our initial objective was to verify the classification model proposed within the ROSE project

by building a concrete classification system. For our study. we chose software systems for an

application domain that is part of the aerospace domain: ground support software systems for

unmanned spacecraft (satellite tests benches). There were three systems. A system ranged in size

from 50.000 to 320.000 lines of Fortran source code. Systems took from 15 to 100 man-months

to develop over a period of I to 4 years. There were about 2000 modules in each system.

Modules include subroutines, functions. main programs, and blocks of data in these systems.

Two of these software systems coming from different satellite families were selected and

analyzed. The domain analysis was performed using the following information sources:
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specification and design documents accompanying the software systems, notes gathered from

conversations with domain specialists, etc. Comparison of these systems enabled us to

emphasize several common structures and functionalities with a high reusability level. Examples
of structures and functionalities for this domain were given in the explanation of domain analysis

in the preceding section.

This domain analysis was conducted manually. TIle resulting classification scheme was made

of four facets: "function", "entity", "functional area" and "application domain". 1bese facets

ranged in size from 20 to 300 classes. 450 reusable components have been identified and then

indexed using the scheme. Indexing a component consisted of scanning manually the informal

specification view of reusable software component descriptions (see this view in the sample

description in the preceding section), and selecting a combination of classes, one from each

classification criterion (facet), that best represents the component's characteristics. See the

appendix to this paper for an example of this scheme.

Tools have been developed and used to edit the resulting classification scheme. to check its

consistency, and to index the software components. As new components enter the collection,

new facets may be defined and new classes added to the scheme (evolutive notion). One of these

tools is a mock-up written in Le-Lisp and Aida (Le-Lisp and Aida are trademarks of nog) and is

running under X11 windows. Another tool has been built upon a commercial expert system

called Oassic (Oassic is a trademark of nog). These experiences have demonstrated that a

faceted classification is easily tailorable to a panicular application domain for a software system,

taking into account specific terminology and perspectives of an application domain.

5. ONGOING WORK

We are currently working on indexing and retrieving tools to be integrated into the ROSE

environment. Once the domain analysis has been performed, and a classification scheme

established, these tools would provide automatic assistance in indexing and retrieving a reusable

component by searching the scheme for the best class. The strategy is based on analysis of prior

component descriptions (for indexing) or user queries (for retrieving) to produce class templates,

and on the evaluation of the degree of likeness between these templates and class patterns in the

scheme. In our experiments, we applied word-matching procedures using the informal

specification view in the reusable software component description.

A major drawback in classification is the overhead cost in constructing and maintaining a

scheme. As future work, we are investigating techniques from the area of knowledge acquisition

in order to develop a tool which should assist in building a classification scheme for the purpose

of reuse.
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APPENDIX

The next page begins an example of a classification scheme for reusable software components.
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0======================================================================

Application_Domain
(defcritere Applicaaiall_Domain "Setting in whidllbc REI are Ipplied"

(CLASSES
(On_boud_1yItemI

(U1IIMIIIICIi_spacecrafu
(Satellile

(P\atform
Payload

(Cooununication_Payloed
ObservatiOll_Payloed
Sciemific]aylOlld»

Spatial_carriage)
Manned_spacecrafu

(Space_lbuule
Space_station»

Ground_'Y1laD1

(CoolroCcemen
(Satellite_e.c.
Uuncber_c.e.

Space_slwale_C.e.
Space_station_c.q

TestinLbaIches
(Satellite3·B.

(SPOT43·B.)
Launcher_T.B.

(Motor_tests
ThNst_chamber_tests
Turbo...PUJ1lp_tests)

Space_shuale_T.B.
SpaQutation_T.B.)

SirnulatiOll_and_validation_benches
(Satellite_S.V.B.
L.wncher_S.V.B.

·Space_slwale_S.V.B.
Space_station_S.V.B.)

Missiolu:enten
(Satellite_M.e.
Uuncber_M.C.
Space_shuale_M.C.

Space_station_M.C.»
Miscellaneous»

(COMPOSANTS
((SPOT4_T.B. QAZWSYMB QAAS S se SH SI SO SR sec SCD SCE SCF SCP SCR SHT

~~~~mm~~~~mm~~D~

SOS SRB SRG SRI SRR SRS HZA HZC HZD HZF HZT HZR HZS HCI HCM HCC
Hll HTG HTM HlW HTC 11,\11 HMG HMW H.~\1 HMC HJI HJG HJM HSI HSG HSM
QAr QMZ QASC QASH QASE QASB QASA QALC QAS QASG QAO QACC QAZ QAC
QAAR QAAH QASD QALE QM QAX QAL QA Q QASF QAAE QAAC QAY QM QAG
QAAD QAT QAD QAE QAF QAAG QAV QAAT QAR QAAM QAAA QAST QASU QASX
QAOR QADA QAVO QAVG QAVM QAVN QAVT QAEA QAEV QAER QAGW QAGR QAIN
QARM QARK QAR! QARA QATA QATW QATC QATG QATR QATS QATB QAZYOIAL
QAZWWARN QAZWSNUM QAZWQNUM QAZWORDW QAZWORDE QAZWORD QAZWEXEC
QAZWCMPL QAZSTART QAZSORD QAZSENDE QAZQMODE QAZPONT QAZOPTQA
QAZNDIAL QAZINWAR QAZINSYM QAZINPRM QAZINERR QAZGTEXE QAZGElWA
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.••Application_Domain

QAZGETSY QAZGETPR QAZGETER QAZEORD QAZCVfSY QAYCRDFS QAYBHEAD
QAYWWORD QAYWSTSB QAYWSTIUJ QAYWREAB QAYWINTB QAYWBYT8 QAYUPDBH
QAY1'ESTE QAYSlWOR QAYSTS1R QAYSTREA QAYSTOWC QAYSTOICQAYSTOFC
QAYSTOBC QAYSTINT QAYSTBYT QAYSAWOR QAYSASTR QAYSAREA QAYSAINT
QAYSABYT QAYINIT QAYGTADS QAYGTADP QAYGDATA QAYCRDEB QAYCOPEC
QAYBUFST QAYBSYTH QAXWSLEX QAXWSERR QAXWRLEX QAXWILEX QAXTZERO
QAXTUNZE QAXlUNSC QAXTSIGN QAXTSEPA QAXlRSEP QAX'lPERI QAXTOCTA
QAXTMINU QAXTINTE QAX11Na> QAXTIDUS QAXTIIEXA QAXTFMI'S QAXTFMlR
QAXTFMll QAXTEXPO QAXTEXIC QAXTEXCL QAXTEOLN QAXTcrtM QAXTCSEC
QAXTCOCT QAXTCBIN QAXTCHOU QAX1'CHEX QAXTCDAY QAXTCAND QAXTBINA
QAXTAlJ>H»»

;=====================================================================:

;======================================================================

Functional Area
(defcri1ere FunaionaCArea ""

(CUSSFS
(Test~

(Database~

(MoniIor_tabIeI..,geoemor..J'l'Ollram_MTGP
TM~~on

(TM~_file_creation)

TC..J)~ratiClll_TC
CTC_61e_aution
TC_mesaage_block-ienerator..J)rogram)

Databue_tnmfert
Databue_1olIding)

Synoptic_images~

(Color..piame-ieneralOr..J"'O&rml
Color.Jliaure_simulator)

Test_sequence.Jlroduaion_environment
(Supervisor

(Test_sequence_trandation

(LexicaCanalysis
SyntaaicaCanalysis
CodeJenerauClll
Gathering
Assembling
Communication)

Test_sequence_creation
Test_sequence_editor
Test_sequence_emulator)

Tert_sequeoc:e_configuration»
Test_sequcnce_eJleQ1tiClll

(Pn:parat.ioo

Files_management
(T_S.]iles_Management
Compile_Filet_Management
User_Files_Access_Command)

Symbols_resolution
Bloclcs_table_management
lnlerpretation

(Scheduler
ExeQ1tor)

WoricinLmanagement
(Routinel_Calls
Sequence_timing
Sequence_monitoring
Opentocconvenation
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...Functional Area

Messases_managcmc:nl
(T_S._Messases_Mmaa_t
COIIIIMlMCMeuqes.-M-Iemmt»

ReaUime_databuc
~_CODIII1wian_oCluUime_database

Modifk:arim_ol_lsUime_databue)
TC_~

(TC_eqwpmellun_gement
TCJeaenJim
TC_em:inion)

TM_lII<lIIiJorin&.nm
(Raw_TM_a<:quiJi1ion
Raw_TM_ard!:iv:ing
SimuJanon_and..,play_bade
Dtttmmuwion)

CommunM:alian_interfaces_wilh_aUloard_software
SurveillaDcc

(TMJlUWDeIaI_surveillanc:e
(High_and_low_limit_comroI
variation_comroI
waitinL.value_CXlIluol
stale_change_control)

SynoprM:_lIWWgement
G"pDicUracing)

Logbook_real_lime_management
(Archivage_in_the_central_logbook
Real_lime_logbook_edition»

Tesu'esulunalyIiJ
(DataJlTOOelsing

(TM.JlIOCUling)
Data_evaluation

(FunctionI
(BuiljunaionJ
MathmtaticaCfunaions
Graphic_funaions)

Data_analysis
(Log.Jile_analysis
Ardrive_file_aIlalysis

(TestJesult_data_files
Raw_test_data_files»

™..proces1inLbis)
Final_data_and_n:poIl_ardriving

(Logboak_and_reporl...generatioo
Logbook_edition»

Interface_management
(Human_computer_interface

(Graphics_management
(G..,.processing
G._even1"processing)

Ha._Messages_managemenl
(Ha.yellages.,.processing)

Ha._Files_management
Ha._Table_management)

InPUI_OUlpul_Supervision""program
Front_end_equipmenl

(TM_fronl_end.,.procesS"programs
TC_front_end..processJ'l'ograms
TM_SCOE_fronu:nd_dnverJ'l'Ograms»

Management_under_OBDH
(OA
Error_deteaion_function_management
Error...gene,.Qoo_function_management
PeltUtbatioo_funaion_management
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...Functional Area

ProfiIc_der.ection_fundioD_lIWW&cmeDt
Swic_rinwderim func:IioaJ!W'lgemml
En~~_-SaDClll

Rhydn_~_III8D&pIDCd)

Tcst_IDd_limalatimt_lOOb
(Bcndl_md_tal_RqUaIIZ_taU

(ReaUime_dat.lbue_tal_tooII
LotbooitftaCt:ime_teA..Jll'OIruD
Compiler_teA
InIelpRC«_\ell

Executer_\ell

Tesl_taUsJor_inIerwk
block
trmsfen
Simulaboo_TC..JlIOII1IllI
Simulaboo_TM..JlI'OIruDI

(AGATE_rimularor)

Netwm .................
(Netwm_blodc_ClniJlioo
Nenrorll:_block_recepcioo)

Intenaslcblock
prooessing
tools

(1IUenask_block..lenemion_1OOl1
Intenui:_b1ock_~_simulator

Intenui:_bIock_traeinLtools»
Simulation_tools_foocstinLequipmenu

(OriligUimuialion
(EnvironmenUimulllion
SensinLdevioe_dytWDi<;_simul8l.ion
AdUator_dynamic_sirnulation)

Failure_mana.........
(ThcnnicJuncsion_dynamic_sirnulation
Supply_dynamic_simulation
Payloed_dyrwnic_simulation»)

.\fuceIlaneoul))
(COMPOSANTS

«Human_computer_interface HZA HO IfI1 HMI HJI HSn
(HQ_Table_management HZC H2'R.)

(Graphics_management HTG H1W HMG HMW fUG HSG)
(G...j)roceuing HID)
(HQ_Messagel_mmagement HCC HTC HMe)
(HQ_Mcssages..j)rooessmg HZS lITM HCM HMM fUM HSM)
(HQ_Ftles_tnanallement HZF HZ11
(Tcst_sequence_cxec:ution S)
(Interpregtioo SIR SIC Sn
(Scheduler SOO SO)
(Executor SRS SOS)
(TC_mooitoring..J'l'08ram SIV)
(Blocks_gblc_lIWlallemem SRB)
(Preparation SRG SlIT SCP)
(SymbolU'CsoIUlion SCR SCC)
(Files_management SIF)
(Cscf_Filcs_Access_Command SCF)
(Compilc_Files_Managemenl SCE)
(T_S.Jilcl_Managemenl SC)
(WoricinLmanagement SRR SIG)
(Mcssages_management SIS SIM SR)
(Command_Messages_Management SCD)
(T_S._Mclsagcs_M_gement SIE)
(Routinel_Ca1IJ SIT sm SID sm SIA)
(Sequence_timing SH)
(TcsUcquenoe_traJtJlalion QATB QATS QATC QAIN QAGR QAGW QAEA QAVT QAVN QAVD QADA QADR QMZ QM QAl QAG QAF
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...Functional Area

QAEQADQAQ)
(SynuaiaCmalym QATA QASX QASU QAST QASH QASG QASF QASE QASD QASB QASA QASC QAv QAS)
(!..exicaUualytil QARA QAR! QARK QARM QALE QALC QAX QAT QAR QAL

QAXWSLEX QAXWSERR QAXWRLEX QAXWll.EX QAXTZERO QAXTUNZE QAXTUNSC
QAXTSIGN QAXTSEPA QAXTRSEP QAX1PERI QAXTOCTA QAXTMlNU QAXTIN1'E
QAXTINCO QAX11DUS QAXTHEXA QAXTFMTS QAXTFMlR QAXTFM11 QAXTEXPO
QAXTEXIC QAXTEXa. QAXTEOLN QAXTCIlM QAXTCSEC QAXTCOCT QAXTCBIN
QAXTCHOU QAXTCHEX QAXlCDAY QAXTCAND QAXTBINA QAXTAlPH)

(CcmmlJllicaQaa QAZYDIAL QAZWWARN QAZWSYMB QAZWSNUM QAZWQNUM QAZWORDW
QAZWORDE QAZWORDQAZWEXEC QAZWCMPL QAZSTART QAZSORD
QAZSENDE QAZQMODE QAZPONT QAZOPTQA QAZNDIAL QA1lNWAR
QAZINSYM QAZINPRM QAZINERR QAZGTEXE QAZGETWAQAZGETSY
QAZGE'J1l'R QAZGETER QAZEORD QAZCVTSY QAER QACC QAZ QAC)

(AssanbliD& QATR QATG QATW QAVM QAVG QAAA QAAD QAAG QAAT QAAR QAAM QAAH
QAAS QAAE QAAC QAA)

(Code..geuenboa QAEV QAO)
(Gathering QAYCRDES QAYBHEAD QAYWWORD QAYWSTSB QAYWSTRB QAYWREAB

QAYWINTB QAYWBYTB QAYUPDBH QAYTI.S'ffi QAYSTWOR QAYSTS1'R
QAYSTREA QAYSTOWC QAYSTOIC QAYSTOFC QAYSTOBC QAYSTINT
QAYSTBYT QAYSAWOR QAYSASTR QAYSAREA QAYSAlNT QAYSABYT
QAYlNIT QAYGTADS QAYGTADP QAYGDATA QAYCRDEB QAYCOPEC
QAYBUFST QAYBSYTH QAY»»)

-======================================================================

"======================================================================
.. ckftniliOtl dw CTiuT~ FIUldUHo • fidtUT FIUldUHo

Function
(defcritere Function ""

(CLASSES
(Managemenl

(lniria1i 7.8lion
Up_to_date
Preparation

(Allocation
Creation
Simulation
Copy
Coovertion)

Productioo
(Integration
Development)

Translation
(Sanning

Panin&
(Reooguizing
Declarations_analysis

(Global_dala_llW1Iging
Local_data_managing)

Exptessiona_analysis)
Binary_code..generation)

Exemtion
(Start
Tuning

(Synchronization
Dating
Wait)

Stop
Sequence)

Communication
(Export
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...Function

Inlerfac:ina
GSf

(quare
s_enWoamera)

CcaDeCtion
Trmlfa­

(DiIpMcb
Trmpnj·tiDa

(Emiaioa
ModuIaIioa
DemociuIIItion
Rcc:eption»

LoadinJ
Ulllwiteh
Acceu)

Supervision

(wriIin&
(WriJiDL.in_buffer
WriJiDL.in_filc
Display
Printing
Tracing)

Input
(Acquiaition

VUidalion»
Processing

(Analysis
(ComparilOD
Sean:b
Filiering
aulice
C1assification
Estimate)

Calwlation
(Coding
Decoding)

Working
Archiving)

Configuration
(Reading
Modification
Suppression)

Control)
Schedule
Test
Debugging
Call
Miscellaneous»

(COMPOSANTS
«(Debugging QAE QAD Sm)
(Schedule SO)
(Management SRB SIS SIM SIG SlIT SH S HZC HZF HZT HZR HCC H1W lITC HMW HMC)
(Acquisitioo QAYGTADP QAYGTADS QAZGETER QAZGETPR QAZGETSY QAZGETWA QAZGTEXE

QALOPTQA QAZQMODE QAZWORDE QAZWORDW QAAR QAAM)
(Writin&-in_filc QAZNDIAL QAZWCMPL QAZWEXEC QAZWQNUM QAZWSNUM QAZWSYMB QAZWWARN

QAXWSLEX QAXWSERR QAXWRLEX QAXWILEX)
(Display QAYBUFST QAZSENDE)
(Writin&-in_bufferQAYSABYT QAYSAINT QAYSAREA QAYSASTR QA YSAWOR QAYSTBYT

QAYSTINT QAYSfOBC QAYSfOFC QAYSTOIC QAYSfOWC QAYSTREA QAYSTSTR QAYSTWOR QAYWBYTB
QAYWINTB QAYWREAB QAYWSTIrn QAYWSfSB QAYWWORD)

(Modification QAGW QAEA QADA)
(Reading QATR QAGR QAER QADR)
(processing SRR SOO SCF SCE HZD HZS HCM HTG IITM HMG HMM HJG H1M HSG HSM QAXTRSEP)
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...Function

(Decoding SCD)
(Analylil HZA)
(Compm- QAZEORD QAZSORD QAZWORD)
(CommlllKarioa QAZYDIAL QACC QAZ QAq
(Ac:cet. QATS QATG QATC SIF)
(Inlelfacma QAZPONT QAF)
(Export QARA QARK QARM QASU QAST QAv QAT QAR QAG)
(I...oadin& SC)

(Receptioo SR)
(EmisOoa SIE)
(lniria1izarim QAYINIT QAZINERR QAZlNPRM QA1lNSYM QAZINWAR QAIN QAl SRG

sa> HC HTI HMI H1I HSn
(Conll'Ol QAEV scq
(Sequeoce SRS 505)
(Swt QAZSTART)
(Up_to_date QAYUPDBH QA1W QATA)
(franslaQm QM QA Q SIV SIT SIR sm SID SIC SIA SI SCR)
<Parsins QASF QASA QAX QAS)
(Recognizinc QAR! QASX QASB)
(Declarui0l10llalysiJ QASG)
(GlobaCdau_mmagiDg QASD)
(LocaCdau_manasiuI QASE)
(ExpresOoal_malylii QASH)
(ScanniDg QALE QAL)
(Binary_code...JeuemiOIl QAAS QAY QAO QAA)
(ConvettioD QAZCVTSY QAVT QAVN QAVM QAVG QAVD QALq
(Allocatim QAYCRDEB QAYGDATA)
(SimulatiOll QAYTESTE)
(Copy QAYCOPEq
(CrealiOll QAYBSY11I QAYBHEAD QAYCRDES QATB QAAT QAAH QAAG QAAE QAAD QAAC QAAA)
(fest QAXTZERO QAXTIJNZE QAXTUNSC QAXTSIGN QAXTSEPA QAXTPERI QAXTOCfA

QAXTMINU QAXTINTE QAXTINCO QAXTIDUS QAX1HEXA QAXTFMTS QAXTFMTR
QAXTFMTI QAXTEXPO QAXTEXIC QAXTEXCL QAXTEOLN QAXTCTIM QAXTCSEC
QAXTCocr QAXTCBIN QAXTCHOU QAXTCHEX QAXTCDAY QAXTCAND QAXTBINA
QAXTALPH)))))

;======================================================================
.. fin tk tkftniJiott till criJere FUN:/iofl • ftchier F IUtc/jon

;======================================================================
, deftniJjOfl dw criJere &lily • ftchiu ENily

Entity
(defcritere Entity""

(CLASSES
(equipment

(lJ'Ul.1aIor
(U,_tr'an·lator)

payload
supply
scnsinLdevic:e
_aauateur->

information
(programnunLWtguages
assemblyJnstnle:tions
compile_iDformation.

(compile_erron
(erron
warning.)

compile_mode
oompile_option
c:ompile.,Jlbuis
occurern:a
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...Entity

(symbolJ_oa:umJCea
sequmcz..JlUmleW1_oa:umJCea)

symbolJ
synlU._lIee
lClUllll

(symboUacm
enor_1c:xcm
Il1IIDba'_Iacm

(ruUe:um
inlqeOexcm»

inlemaUypa
(cIwacIen

(",_ric_Co
(null_Co

lKllJ\uIl3.
ocuCc.
decimal_c.
hexadecimal Co
binary_Co)

undcr_s<:ore_c.
sign_c.
sepualDl'_c.

penolCc.
inverted_commAS_C.
alpbabetic_Co
ampersand
special_Co

(format_Co
(bcudcamaCCc.
binary_Cc.
oaaCCCo
timc_Cc.
strinLCc.
real_Cc.
inleger_Cc.)

reaCmantissc_c.
end_oClinc_c.»

numbers
(inlegcn
reals)

address
(brmch_addras
symboUlcscriplor_addn:ss
scqumcc..P&J'Ullcler_desc:riplor_addn:ss
data_addl'Clls)

array
(word_a.,..y

strin&..amy
real_array
byIe_array
inleger_a.,..y)

string
word

byIe»
dcbu&..informatioos
consl.Ull

dale
(dale_Ofpssagc)

paramcw
(scqucoce..,p.
configuratioo.J).
environnlenl..,p.
convenion.J).
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..•Entity

orbiIalJl.
COIlII'OIJl.

(fOllllAlhip Iow_1imil

variMioa
exIftIIIC_value

wailillLvaIue
SlaIe_dYDF
brKka)

lmJl.)
variable

area

(t_I._dlu_area)
data

(symbol.

(quote
s_dIu_l)'pe)

globaUlata
d._for_dating
d.jorJOC'Iliwioo)

descripl.or
(symboI._d.
area_d.
formal_do

proc:euinLd.)
bloclt

(U..&lobaCdata_b.
l_s_header_b.

i.nIenaIk_b.
networil:_b.)

lelemeury_data_lm
(raw_lm

line_ai_1m
hole_oCtm
archives_tm)

lelecommand_lc
flDlction

(functor

trllJllfettJ
mathematic.alj.
error_detection
error..generati<ln
pc:rtmtIation

prolikuletection
static_simulation

thennicj.)
table

(convenion_L
(data_l)'pe_C_l.
pulin&Jnethod_c_l.
symbO'-tWDre_C_L
symbol._l)'pe_C_L)

reserved_Words_L

(interpretor_reserved_words_l.

canpiIer_reserved_words_l)
debug&iDL.b1oc1ts_L
delay_l
conIigmation_L

seatterinLL
cak:ulationJaws_L
syrnbol'_L

(symbolJ_L_header
cornmancUymbol_L)
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...Entity

Wamin&I_L

enon_L

mea...._L

panmcICn_L

m"""""Ylia_L
masU_L
<:blabIIa_L

formall_L

coancc:Iiofts_L

deac:ripcon_L)
telU_sequeac:a

(globaU_s.
exeauable_t_l.
t_,._buffer
t_'._sdledaIc
t _,._COIlU::U

t_'·_timina
t_I._,tatmICDU

(t_,._COIlIrol_swementa

debulLSUIeIJleIIta»
file

(compile_f.
temponryJ)

database

(l'eaUime_daubase
centnl._dMabue»

communications
(messages
input

(gnphicjnpuu
command

(analyser_c.

~ralDr_c.

woricin&..-management_c.
access_file_c.»

outpUt

(test_results
(chrcnogram

grapll
logbook
statistics
synoptic)

image
(window)

catalogue
aIann
listing

(compihtiOll_listing»)
tools

(tOOUJelX
(syntaxi.c:_analysis_t_b.)

graphic_r.ooIs
[001_routine>

(syntaxic_analysisJr.
tC_Lr.
tc_monilDr_t.r.
tch_Lr.

oba_debuLLr.
cyclic_acquilirioos_Ll'.»

othen
(interface_rules
cycle
shareable_image
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...Entity

cortiiprMjoD
(saldIiIe_<:.

lIlIICrial_<:.)

progma
(forqroand..J)o
bacqnJund"'po

onIine...p­
oflliDe..J)»

misa:II........»
(COMPOSANTS

«inlerf8Ce_rWa QAZPONT)
(uo_trmsl-.or QAlN QAI)
(communicaIiaDI QAZSTART QAZYDIAL QAZ SIS)
(00IIlJMIId SCD HZA)
(acce,,_file_<:. SCF)
(graphicjnpuu HSG lUG HMG HTG)
(window H1W HMW)
(compilalioa_liJtiDI QAZNDIAL QAZWCMPL)
(messages QAC SRR SIM SIE SR HCC HCM lITC IITM HMM HMC lUM HSM)
(U_he.der_bo QAYUPDBH QAYBHEAD QAAR QAAH)
(uJ1obal~daIa_bo QASD)
(tesU_sequmcea QALE QM QAX QAL QA Q SRS 50S so S)
(Uo_bufferQAYBUFST)
(t_So_COD&en SIG sa»
(uo_timing SH)
(giobaCUo QASF)
(U._schedWe SOO)
(u·_swemenu so
(debu&-StatemeIIU Sffi)
(t_so_COIlUOCJWanalIl SIC)
(e:xeCutabHU_So QAYCOPEC QAZGTEXE QAZWEXEC QAAE QAAC QAY QAA)
(s_data_type QAZCVTSY)
(global_data QATA QAGR QAG)
(tile SIF SC)
(ternporaryJ HZT)
(oompileJ SCE HZF)
(descripcor QAYCRDES SCR)
(symboCd. QATC QAVG QAAO QAT SCC)
(seqUtrlce-p. QAZGETPR QAZINPRM QATS)
(debug_informations QAOR QAD)
(function SIR) .

(functor QATB)
(variable QAGW)
(SymbolS_OCCUIaICeI QAZWSNUM)
(sequence-Paral1lelen_occurences QAZWQNUM)
(syntax_tree QAO)
(compile_mode QAZQMODE)
(lexem QASX QASH QASE QASB QASA QALC QAS)
(integeOexem QAXWlLEX)
(reaUexem QAXWRLEX)
(error_lexem QAXWSERR)
(symbolJexem QAXWSLEX)
(symbols QAZGETSY QAZSORD QASG)
(oompile_erron QAZSENDE QAER QAE)
(warning. QAZGElWA QAZWORD QAZWORDW QAZWWARN)
(erTon QAZEORD QAZGETER QAZWORDE)
(compile_option QAZOPTQA)
(compile...Pbalis QAYINIT QAYTESTE)
(reals QAYSTOFC QAYSTREA QAYWREAB)
(integen QAYSTINT QAYSTOIC QAYWINTB)
(word QAYSTOWC QAYSTWOR QAYWWORD)
(byte QAYSTBYT QAYSTOBC QAYWBYTB)
(characten QAXTEXIC QARI)
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...Entity

(bexlldec:imaU_e. QAXTCHEX)
(suinLCe. QAXTCSEC QAXTFMTS)
(reaCCe. QAX1rM1R)
(oc:UCCe. QAXTCOC'11
(binuyLe. QAXTCBIN)
(timcLe. QAXTCDAY QAXTCHOU QAXTCTIM)
(inlqer_Ce. QAXTFM11)
(real_llllllllille_e. QAXTEXPO)
(end_of_IiDe_Co QAXTEOLN)
(separaror_e. QAXTRSEP QAXTSEPA)
(dec:imal_Co QAX'IlNTE)
(ocuCc. QAXTOCTA)
(nuiCe. QAXTZERO)
(binary_Co QAXTBINA)
(not_null_Co QAX111NZE)
(bexadecimaCCo QAXTIIEXA)
(undeoCOfe_e. QAXTUNSC)
(anpenmd QAXTCAND)
(period_Co QAXTEXa. QAX1PERI)
(alphabetic_Co QAXTAlJ>H QAXTIDUS)
(sign_Co QAXTMINU QAXTSIGN)
(invertecU:ommu_c:. QAXTINCO)
(integer_may QAYSAINT)
(by1e_may QAYSABY1)
(su1nLmay QAYSAS'TR)
(real_may QAYSAREA)
(wonCmay QAYSAWOR)
(string QAYSTS1R QAYWSiRB QAYWSTSB)
(sequenoe..puulletecdelcripl«_lddras QAYGTADP)
(dalII_addn:uQAYGDATA)
(symboUlescriplooddl'eu QAYGTADS)
(branch_addrasQATG QATW)

(programmin~JlIJI&uqeaQAf)
(warnings_I. QA1lNWAR)
(debugginLbloclcs_L QAYCRDEB QAEV QAEA QADA QAAG SRB)
(caIcuJatiOIUII,.,S..L HZR)
(errOl'S_L QAZINERR)
(delay_I. SHT)
(conveniOll_1. QAV)
(syrnboUype_c_1. QAVT)
(syrnbol_nawre_c_L QAVN)
(dalll_!ype..C_1. QAVO)
(passinLmethocCc_1. QAVM)
(symbolS_I. QAZINSYM QAZWSYMB QATR QAAn
(syrnbols_l._beader QAYBSYTII)
(col1unllsMUyrnbol_L SRG)
(resesved_words_I. QARK QAR)
(compiler_reserved_wordS_I. QARA)
(i.nIerprelor_reseJVed_words_I. QARM)
(U._dalII_- QAAM QAAA)
(cyclic_aoquiaiticm_LI'. SIA)

(IC_l.r.Sm
(le_monnar_Lr. SlY)
(oba_debuLl.r. SID)
(synlllXic_analysi'_I.r. QASn
(teh_Lr. Sill)
(syntaxic_analysiU_b. QASU)

(graphic_tools HZD)
(misce.lJaneoot HCI lfI1 HMI HJI HSI»)))

======================================================================
, fin ~ rkfutilU1tl tiM enUre Elllity • fichiu Elllity
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