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Documenting Complex Systems

� An increasing volume of information for 

complex systems demands more and more 

control for reliability, security and quality of

treatment and processing.

� This requirement directly concerns the

performance of systems delivered to 

operators, experts and final users.
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Context of our study

� Our objective is to improve the quality of

documentation, and mainly:

� 1. customer-specific technical documentation

� 2. product or user documentation

� 3. product training documentation

� 4. extranet for customer

� 5. on-line help and documentation embedded

in the product

� 6. technical support 
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Documentation engineering 1/2

Contenus Doc. Spécifications Contenu Doc. Fonctionnel Système d'Information d'Opérabilité Produit

Générateur de Modules Doc. XML

Documents Techniques

Spécifications Produit

Système d'information embarquée

Aide en Ligne, GUIs, …

Documentation Technique / Spécifications Documentation Client/Utilisateur

Evolutions / Mises à Jour Produit Developpement modulaire / Production

Analyseur Documentaire 

& Traitement Sémantique

1 .1.1 Use c ase "MS_OA M_Ba sicSu bscriptio n_de lete" fro m Basic  Sub scription  sub d omain
C ontext o f use

 B asic Su bscrip tion ma nag emen t. 

A ctors :

OAM_MS

S ummary :

A s a subsc ription  can n ot exist w ithou t its basic c hara cteristics, th e de lete o peratio n en ables to  dele te the 
su bscriptio n in th e HLR  data  base . The IMSI an d its auth entic ation  chara cteristic s a re  not d eleted . The y can 
b e dele ted b y the use  of the  AuC  mana geme nt ope ration  (see d ocument Erreu r ! So urce  du ren voi 

in trouva ble.

If th e dele ted su bscriptio n co rrespo nds to a  “linke d old IMSI” (no rmally still in u se, bu t it isn’t requ ired to
te st it) :

th e  co rrespon ding   AutoImsiChan ge E ntry of its asso ciate d link ed IMS I shou ld be d elete d.

Its A utoImsiC han geAttr E ntry sho uld the n be  delete d too .

S o that, a t the e nd of th e da y, only th e IMSI a nd its a uthen ticatio n ch aracte ristics rema ins in t he d ataba se 
a s for any IMSI follo wing su ch a n op eration .

P re co nditio ns :

A  Subsc riber ma nag emen t session  is open
In put pa ramete rs :

D N_By_Profile (se e Erreu r ! So urce d u ren voi in trouva ble.  for de scriptio n):
D escriptio n :

C ontrols to  be p erfor me d :

T he su bscriptio n exists 

If a  chec k fails, a  notifica tion is se nt to th e acto r with th e corre spon ding  error co de.

Otherwise , proc ess goe s on :

T he su bscriptio n an d all of its c hara cteristics a re de leted  (includ ing a ll chara cteristic s define d in th e 

u bdo mains a nd a ll locatio n da ta) :
1 ) c all “MS _OAM_Roa ming re striction _Dele te

2 ) c all “MS_OAM_ODB _Sub scription _Dele te” 

T he S ervice s ODB  are de leted . 
3 ) C all the  releva nt use  case fo r  the su pple menta ry service s dele tion : 

C all MS_Su pple menta ryServic e_d eleteC B Th e Se rvices C B are  dele ted.

C all MS_OA M_Ca ll_Forw ardin g_de leteC F Th e Serv ices C F are  delete d
C all MS_OA M_GC S_de leteGCS Th e Se rvices GCS a re dele ted

C all MS_OA M_CU G_De leteC UG T he Se rvice s CUG a re de leted

C all MS_OA M_EMLPP _Dele teEMLPP Th e Se rvices E MLP P are d elete d

4 ) c all “MS _OAM_CAMELS ubscrip tion_ D elete ” : for de letion  of CAMEL su bscrip tion

C onte xt : c all “ L CS_OAM_L CSSu bscrip tion_D elete ” : fo r deletio n of L CS sub scriptio n

1 .1.1 Use c ase "MS_OA M_Ba sicSu bscriptio n_de lete" fro m Basic  Sub scription  sub d omain
C ontext o f use

 B asic Su bscrip tion ma nag emen t. 

A ctors :
OAM_MS

S ummary :

A s a subsc ription  can n ot exist w ithou t its basic c hara cteristics, th e de lete o peratio n en ables to  dele te the 
su bscriptio n in th e HLR  data  base . The IMSI an d its auth entic ation  chara cteristic s a re  not d eleted . The y can 

b e dele ted b y the use  of the  AuC  mana geme nt ope ration  (see d ocument Erreu r ! So urce  du ren voi 

in trouva ble.
If th e dele ted su bscriptio n co rrespo nds to a  “linke d old IMSI” (no rmally still in u se, bu t it isn’t requ ired to
te st it) :

th e  co rrespon ding   AutoImsiChan ge E ntry of its asso ciate d link ed IMS I shou ld be d elete d.

Its A utoImsiC han geAttr E ntry sho uld the n be  delete d too .

S o that, a t the e nd of th e da y, only th e IMSI a nd its a uthen ticatio n ch aracte ristics rema ins in t he d ataba se 
a s for any IMSI follo wing su ch a n op eration .

P re co nditio ns :

A  Subsc riber ma nag emen t session  is open

In put pa ramete rs :
D N_By_Profile (se e Erreu r ! So urce d u ren voi in trouva ble.  for de scriptio n):

D escriptio n :

C ontrols to  be p erfor me d :
T he su bscriptio n exists 

If a  chec k fails, a  notifica tion is se nt to th e acto r with th e corre spon ding  error co de.

Otherwise , proc ess goe s on :
T he su bscriptio n an d all of its c hara cteristics a re de leted  (includ ing a ll chara cteristic s define d in th e 

u bdo mains a nd a ll locatio n da ta) :

1 ) c all “MS _OAM_Roa ming re striction _Dele te

2 ) c all “MS_OAM_ODB _Sub scription _Dele te” 

T he S ervice s ODB  are de leted . 

3 ) C all the  releva nt use  case fo r  the su pple menta ry service s dele tion : 
C all MS_Su pple menta ryServic e_d eleteC B Th e Se rvices C B are  dele ted.

C all MS_OA M_Ca ll_Forw ardin g_de leteC F Th e Serv ices C F are  delete d
C all MS_OA M_GC S_de leteGCS Th e Se rvices GCS a re dele ted

C all MS_OA M_CU G_De leteC UG T he Se rvice s CUG a re de leted

C all MS_OA M_EMLPP _Dele teEMLPP Th e Se rvices E MLP P are d elete d

4 ) c all “MS _OAM_CAMELS ubscrip tion_ D elete ” : for de letion  of CAMEL su bscrip tion

C onte xt : c all “ L CS_OAM_L CSSu bscrip tion_D elete ” : fo r deletio n of L CS sub scriptio n

1 .1.1 Use c ase "MS_OAM_Basic Sub scription _dele te" from B asic Su bscrip tion sub d omain
C ontext o f use

 B asic Su bscrip tion ma nage ment. 

A ctors :

OAM_MS

S ummary :

A s a subsc ription  can n ot exist w ithout its b asic ch arac teristics, the  delete  ope ration e nab les to de lete the  
su bscriptio n in th e HLR  data  base. T he IMS I and  its authe nticatio n ch aracte ristics a re not d elete d. The y can 
b e dele ted b y the use  of the  AuC ma nag emen t opera tion (see  doc umen t Erre ur ! S ource  du re nvoi 

in trouva ble.

If th e dele ted su bscriptio n co rrespon ds to a “lin ked  old IMS I” (norma lly still in use, b ut it isn’t re quired  to
te st it) :

th e  corre spon ding  A utoImsiC hang e En try of its assoc iated lin ked  IMSI sho uld b e dele ted.

Its A utoImsiC hang eAttr En try shou ld then  be d eleted  too.

S o that, a t the e nd of th e da y, only the  IMSI an d its au thentic ation c hara cteristics re mains in  t he d atab ase 
a s for any IMSI follo wing su ch a n ope ration.

P re co nditio ns :

A  Subsc riber ma nag emen t session is o pen
In put pa ramete rs :

D N_By_P rofile (se e Erreur ! Sou rce du  renvo i introu vable .  fo r descrip tion):
D escriptio n :

C ontrols to  be p erfor me d :

T he sub scriptio n exists 

If a  chec k fails, a  notifica tion is se nt to the  actor w ith the  corresp ondin g erro r code .

Otherwise , proc ess goe s on :

T he sub scriptio n and  all of its ch arac teristics are  delete d (inc luding  all ch aracte ristics defin ed in  the 

u bdo mains an d all lo cation  data ) :
1 ) c all “MS _OAM_Roaming restric tion_D elete

2 ) c all “MS_OAM_ODB_S ubsc ription_Delete ” 

T he Se rvice s ODB a re dele ted. 
3 ) C all the re leva nt use c ase for  th e sup plemen tary serv ices de letion  : 

Ca ll MS _Sup pleme ntarySe rvice _dele teC B The S ervice s CB a re dele ted.

Ca ll MS _OAM_Call_Forwa rding_delete CF T he S ervice s CF are  dele ted
Ca ll MS _OAM_GCS _delete GCS The S ervic es GCS  are de leted

Ca ll MS _OAM_CUG_Delete CUG The  Servic es CUG are d eleted

Ca ll MS _OAM_EML PP_D eleteE MLP P The S ervic es EML PP are  dele ted

4 ) c all “MS _OAM_CAME LSu bscriptio n_ De lete ” : fo r deletio n of C AMEL  subsc ription

C ontext : ca ll “ LC S_OA M_LC SSub scriptio n_De lete ” : for de letion o f LCS su bscrip tion

Descriptif 

système

Fonctions 

système

Engénierie 

système, 

tests, 

tâches opérateur 

ou Use Cases

 Procédure 

fonctionnelle A

 Procédure 

fonctionnelle B

 Descriptif 

caractérisques

Monitoring, Maintenance, 

messages d'erreurs, …

Product/GUI

Product/GUI

Product/GUI

Product/GUI

Produc t/GUI

Product/GUI

Produc t/GUI

P ro d u c t/G U I

S u b -S yste m S u b -S yste m S u b -S yste m

P ro d u c t/G U I

P ro d u c t/G U I

• A documentation (set of documents) is seen as a software

• Modular techniques and OO-techniques – valid for 

software – are also valid for documentation 
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Documentation engineering 2/2
Like software, technical documents contain reusable

information modules

that exchange data one to each other
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Exchanged data

� The information provided to the user is an important 
part of Product Performance

� In software systems, the element is the Graphical User 
Interface – for most of software applications

the product = the GUI

� So, the functional information displayed or referencing
info components (documentation, on-line help, etc.) is
part of product performance: 
� quality of data,

� understandability of actions, 

� message interpretation, 

� processed time vs result, 

� knowledge skill vs provided information, etc.
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Information modelling

Technical Document for a Product

structuration into information modules

a module is seen like a programmable component

functional assembly of modules into ‘system architecture’

virtual representation for functional tests and simulation
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Functional Module

� Pre-requisite

� Input parameters

� Description of functioning steps

� Expected results

� Exceptions due to input data values 

example: Use Case
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Module management

� Information modules are stored in a Content 
Management System

� After a semantic processing, modules become typed
components – like software code – and contain:
� Unique identification for module management

� Metadata for characterization: information type (description, 
fonctional, alarm, …), language (Fr, En, Sp, …), domain / 
product family (hard, soft,…), etc.

� Structure according to module type (DTD, XML Schema, 
HTML, …)

� Informational content

� Links, modular references and associations
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Information testing

= Architecture V & V

� Validation of operational procedures

� Functional consistency Test of product evolutions (new functions)

� Technical Validation of document contents, before distribution to 
R&D teams and Customers

� Operational Validation of Test/Integration Plans

� Test of interoperability (consistency of links) = automated
Validation of modular architectures of functional information

� Automated reliability Test of end-users documents (installation, 
administration, maintenance, ….) vs product lifecycle

� Functional Simulation, notably within the frame of a new modular
architecture to help the design of a new product
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Automated Development Process
 

Architecture d’information modélisée 

vue Produit  / tâches Utilisateur

Modules XML

HTML

Wiki

Modules XML 

Base Doc :

CMS 

-

?

?

”

B

” : 
” : 

ProcMModeler

Analyseur Sémantique

Générateur Modules « Procédures »

XML

HTML

Product/GUI

Sub-System Sub-System Sub-System

Product/GUI

Product/GUI

Word

1.1.1 Use c ase "MS_OAM_Basic Subsc rip tion_de lete " from Basic  Subsc rip tion  sub domain

Context o f use

 Basic  Subsc ription  management. 

Acto rs :

OAM_MS

Summary :

As a subsc rip tion c an  not exist withou t its basic  c harac te ristic s, the de le te  opera tion  enab les to de le te  the 
subsc rip tion  in  the  HLR da ta  base . The  IMSI and  its au then tic a tion c harac teristic s a re  not de le ted. They c an 

be de le ted  by the  use  of the  AuC management operation  (see  doc ument Erreur ! Sourc e  du  renv o i 

in trouv ab le .

If the de le ted  subsc rip tion c orresponds to  a  “linked  o ld  IMSI” (norma lly still in  use , but it isn ’t requ ired  to
test it) :

the   c o rrespond ing   Au to ImsiChange En try o f its associa ted  linked  IMSI shou ld  be  de le ted .

Its Au to ImsiChangeAttr En try should  then  be  de le ted too .

So tha t, a t the  end  o f the day, on ly the IMSI and its au then tica tion  c harac te ristic s rema ins in  t he  da tabase  
as for any IMSI fo llowing  such  an  opera tion .

Pre c ond itions :

A Subsc riber management session  is open

Inpu t parameters :

DN_By_Pro file (see  Erreur ! Sourc e  du  renv o i in trouv ab le.  fo r descrip tion ):

Desc rip tion  :

Con tro ls to  be  perfo r med :

The  subsc ription  exists 

If a  chec k  fa ils, a no tific a tion  is sen t to  the ac to r with the  c orrespond ing e rro r c ode.

Otherwise , p rocess goes on  :

The  subsc ription  and a ll o f its c harac te ristic s a re de le ted  (inc lud ing a ll c haracte ristic s de fined  in  the  

ubdomains and  a ll loc a tion  data ) :

1) c a ll “MS_OAM_Roaming  restric tion_De le te

2) c a ll “MS_OAM_ODB_Subsc rip tion_De le te” 

The  Serv ic es ODB are  de le ted . 

3) Ca ll the  re lev an t use  case  fo r  the  supp lementary se rv ic es dele tion  : 

Call MS_Supplementa ryServ ice_de le teC B The Serv ic es CB are  de le ted .

Call MS_OAM_Call_Forward ing_de le teCF The Serv ic es CF are  de le ted

Call MS_OAM_GCS_de le teGCS The Serv ic es GCS are  dele ted

Call MS_OAM_CUG_Dele teCUG The Serv ic es CUG are  de le ted

Call MS_OAM_EMLPP_Dele teEMLPP The Serv ic es EMLPP are  de le ted

4) c a ll “MS_OAM_CAMELSubsc rip tion_ Dele te ” : fo r de letion  o f CAMEL subscrip tion

Context : c a ll “ LCS_OAM_LCSSubsc rip tion_De le te ” : fo r de le tion o f LCS subsc rip tion

ArchitectureArchitecture

Création de Procedures

demo !
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As a Conclusion

� Technical and functional information 

becomes programmable system modules

� This view allows assurant an immediate

optimization of modules operability according

to functional contexts: 

� evolution anticipation,

� tests, V & V,

� reliability and consistency check,

� simulation of system behaviour


