
SESP 2017 – ESTEC, 28th March 2017

Automatic generation of a complete
model driven system reference
database (SRDB) application

Francesco Sgaramella (ESA)
Emilia Barbagallo (Sapienza Consulting)
Cosimo Bruno (dottCB Consulting s.a.s.)



Slide  2

AGENDA

 The SRDB (System Reference DataBase)

 SRDB Stakeholders needs

 The challenge

 The SRDB application

 The solution

 Automatic generation of a complete model driven SRDB application

 Conclusions



Slide  3

System Reference DataBase (SRDB)

The SRDB mainly collects and maintains the knowledge related to spacecraft
Monitoring and Control (M&C) such as Telemetries (TM) and Telecommands
(TC) for allowing:

 On board SW development

 System AIT

 Delivery of data for in-flight operations
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SRDB: the data model

The System Reference Database of a given ESA project complies with the project
specific Conceptual Data Model (CDM), that depends on the knowledge defined
and exchanged among stakeholders.

The SRDB is the formal and unique data repository where all the Space System
Model (SSM) knowledge should be centralized.

SRDB
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Data producer / consumer point of view

All stakeholders need to share the SSM knowledge at conceptual level:

all stakeholders concepts need to be mapped to the overall SSM conceptual data
model (CDM)

Objective: achieve the required semantic interoperability at space system level
(meaning effective and correct data exchange)

SRDB
Data 

Producers
Data 

Consumers
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Data producer / consumer point of view

From a data producer point of view: timely population of the SRDB, fully integrated
in the SRDB change control and validation processes.

From a data consumer point of view: timely integration and extension of the
SRDB, fully integrated in the SRDB change control and validation processes.

Data 
Producers

Data 
Consumers

Change control and validation process

Data population Data integration

SRDB
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SRDB stakeholders requirements

What do the stakeholders actually need?

An adequate SRDB tool, which fulfills a minimum set of requirements:

 Generation and instantiation of the project-specific 
database physical schema 

 Data management editors (MMI)

 Import / export facility 

 Data consistency checker

 Validation status awareness

 Impact analysis for non-regression tests

 Differences at concept level between two deliveries

 Generic script syntax and cross-check verification
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Timely, efficiently and effectively support:

 The space system development, test and operation

 The space system knowledge sharing and management

in order to:

 Apply the data producer/consumer viewpoint to the complete Space System
Model (SSM)

 Take into account the project specific SRDB data models needed to fulfil the
project stakeholders data requirements

The Main Challenge
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SIB Application

SIB Application

FRAMEWORK

MMI Configuration Item 
Impact Analysis

Configuration Item 
Difference Analysis

Consistency Checks

The Space Information Base Application (SIB) has been developed to fulfil the
SRDB Application Requirements

SRDB
DATA

IMPORT

SRDB
DATA
EXPORT



Slide  10

SIB Deployment

Classic three-tier deployment allowing:

 Seamless remote access

 No client installation (standard Internet browsers)

 Performance isolation and optimization on server tiers

Intranet/Internet

Application
Server tier

Database
Server tier

Browser
Clients

Oracle 
Database 
Server

Oracle 
WebLogic 

Server
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The solution
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The challenge:
Timely, efficiently and effectively support

 The space system development, test and operation

 The space system knowledge sharing and management

The solution:
100% model driven Space System Information Base (SIB) application in 

compliance with the project specific data model requirements

SRDB Physical Relational Model

MMI Model Configuration 
Item (CI) Model

m
aps

m
aps
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SIB: Model Driven Approach

SRDB Physical Relational Model

MMI Model Configuration 
Item (CI) Model

m
aps

The SIB application generation is performed by using two different model injection
approaches:

 Run-time model awareness, where the application software has a different
behaviour at run-time depending on the input models specification.

 Model driven code generation, meaning that the application code is first
generated by using a code generator and then deployed in the application
server.

m
aps
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SIB: Run-time model awareness

The SIB application framework component has been developed by using the 
runtime model awareness approach in order to fulfil the requirements 
concerning the physical model management and instantiation, the validation 
rules engine, the difference report generator and the impact analysis engine.

FRAMEWORK
Configuration Item 
Impact Analysis

Configuration Item 
Difference Analysis

Consistency Checks

SRDB Physical 
Relational Model

Configuration 
Item (CI) Model
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SIB: Model driven code generation

The model driven code generation approach has been used to automatically
generate the SIB MMI product editor

MMI

SRDB Application 
Generator

SRDB Physical 
Relational Model MMI Model
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SIB: Models overview

 SRDB Physical Relational Model
 Database Schema

 Validation Rules Definition

 MMI Model
 Menu Layout

 Configuration Item View

 Configuration Item Model
 “Part of” Definition

 Impact Analysis Definition

 Difference Analysis Definition

SIB Application

FRAMEWORK

MMI

SRDB Physical 
Relational Model MMI Model Configuration 

Item (CI) Model
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SRDB PHYSICAL RELATIONAL MODEL:
Database Schema
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SRDB PHYSICAL RELATIONAL MODEL:
Validation Rules Definition
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MMI Model
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MMI Model: Menu Layout (example)
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MMI Model: Configuration Item View (example)
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Configuration Item Model
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Configuration Item Model (example)

 “Part of” Definition
 Impact Analysis Definition
 Difference Analysis Definition
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Standard features of generated MMI
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Configuration Item View MMI
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Flat Table MMI
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Conclusions:
current achievements and next challenge



Slide  28

Current Achievements
100% Model Driven SRDB Application:
 Fulfilled Requirements:

• Import/Export Interface (corresponding 
to the SRDB Physical Relational model)

• Consistency Checks & script verification
• Impacts Analysis & Differences Report
• MMI for Data & Violations Navigation
• Flat MMI
• Configuration Item MMI (based on the 

master-detail pattern)

 Input Models:
• SRDB Physical Relational Model
• MMI Model
• Configuration Item Model

 Three-tier Deployment
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Next challenge
100% Model Driven SRDB Application:
 Fulfilled Requirements:

• Import/Export interfaces (based on the 
user specific ICD models)

• Consistency Checks & script verification
• Impacts Analysis & Differences Report
• MMI for Data & Violations Navigation
• Flat MMI
• Configuration Item MMI (enhancements, 

e.g. seamless UUID, Overflow areas, ...)

 Input Model:
• Conceptual Data Model

 Three-tier Deployment



… any questions

Automatic generation of a complete model driven
system reference database (SRDB) application

Thank you!

SESP 2017 – ESTEC, 28th March 2017

Feel free to contact us if you need any further information!

francesco.sgaramella@esa.int
emilia.barbagallo@esa.int
cosimo.bruno@dottcb‐consulting.it


