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Abstract

Motivated by the needs of the Integration and Testing Laboratory (LIT) of the Brazilian Institute for Space
Research (INPE), this paper aims to analyze how the information of space products life cycle processes is
determined from the models used for their development, considering a model-based approach. With a focus on Space
Systems Engineering, exemplified by the satellite Assembly, Integration and Testing (AIT) process, we analyzed the
relationship between Systems Engineering models with a future Information System to support the product lifecycle
process. There are various business processes to perform the satellite life cycle phases. Integrated with each other,
they deliver the final result. A business process is a set of activities or related tasks that are performed to deliver an
expected result. Information Systems are a good way to improve the business processes performance. AIT is one of
the satellite life cycle processes. Doing AIT is so complex and a lot of equipment, people, tasks and information are
involved in it. So far, at LIT/INPE there is not an Information System that supports the whole AIT process practiced
there, and the storage and exchange of AIT information are document based. The use of documents as a primary
source of data makes it difficult to retrieve information during the process, requires a lot of effort from the team
involved in it, and sometimes causes delays in activities. There is a worldwide trend towards a shift from the
document-centric to the model-centric approach for engineering complex systems. Model Based Systems
Engineering (MBSE) improves Systems Engineering practices using models to represent the system in various
aspects. Models are built to represent requirements, structure and behaviour of systems. These models, among other
advantages, become consistent and reliable sources of information to support the various phases of the product
lifecycle. Concerning LIT's case, the MBSE benefits as well as the adoption of Information Systems can improve the
AIT process. We must consider that in order to build good models that faithfully represent a system it is necessary
effort and skilled workforce. Equivalent effort and workforce are needed to build Information Systems that faithfully
meet the needs of a business process. There is a relationship between these two activities and collaboration between
them can be helpful to reduce development effort.
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Acronyms/Abbreviations
AIT: Assembly, Integration and Testing
BDD: Block Definition Diagram
CBERS: China-Brazil Earth Resources Satellite
IBD: Internal Block Diagram
INPE: Brazilian Institute for Space Research
IS: Information System
LIT: Integration and Testing Laboratory
MBSE: Model Based Systems Engineering
SysML: System Modelling Language
UML: Unified Modelling Language

1. Introduction

There are various business processes to perform the
satellite life cycle phases. Assembly, Integration and
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Testing (AIT) is one of these phases. Doing AIT
involves a lot of equipment, people, tasks and
information, what makes it a complex process.

Currently the Integration and Testing Laboratory
(LIT) of the Brazilian Institute for Space Research
(INPE) is working on AIT of two satellites, Amazonia-1
and CBERS 4A.

The AIT team at LIT/INPE uses a series of tools to
help them to manage the many tasks they have to
perform and all information that flows through the
whole AIT process. So far, at LIT/INPE the storage and
exchange of AIT information are document based.
There are too many documents involved in the AIT
process. The use of documents as a primary source of
data makes it difficult to retrieve information during the
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process, requires a lot of effort from the team involved
in it, and sometimes causes delays in activities.

Motivated by the need to improve the way the
information is stored, manipulated and exchanged
during the AIT process and taking advantage of the AIT
activities that are taking place there, LIT/INPE started
the project of an Information System (IS) to support the
AIT process. This project is led by the Information
Systems Development team at LIT, which has a close
collaboration of the AIT team.

As well as adopting an IS to support the business
process of the AIT phase, using a model-based approach
to engineer the satellites that arrives at LIT for AIT
would also bring great benefits to the LIT activities and
this is worth considering as a future project.

In this context, being aware that building good
models that faithfully represent a system demands effort
and skilled workforce and that equivalent effort and
workforce are needed to build Information Systems that
faithfully meet the needs of a business process, this
work begins a study on the relationship between these
two activities, using the satellites AIT process as
example. This study aims to analyze how the
information of space products life cycle processes is
determined from the models used for their development,
considering a model-based approach.

Many of the current works in the area of Space
Systems Engineering are looking to improve the
practice of Systems Engineering by exploring Model
Based Systems Engineering (MBSE). In the space
community, we find works that focus on the
construction of methods, languages and tools to model
complex systems such as [1] and [2]; we also find works
applying some language, tool or methodology to model
the structure and/or behaviour of some specific space
product and its subsystems, such as [3] and [4]. This
paper has another focus. This paper focuses on the
identification of the relationship between the modelling
made from the perspective of the systems engineer, who
is concerned with building the space product, and the
modelling made from the perspective of the software
engineer who is concerned with building an IS to
support the product lifecycle business processes.

Section 2 presents important concepts for
understanding the article. Section 3 presents, at a high
level, the business process to perform the AIT activities
at LIT. Section 4 presents the relationship between an IS
system model for LIT's AIT business process case, and
a simplified engineering model of a satellite assembled,
integrated and tested at LIT. Section 5 discusses the
results of this research. Section 6 presents the next steps
to continue this research, and section 7 concludes the
article.

2. Important concepts
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2.1 MBSE

MBSE is a world trend to engineer complex system.
It improves Systems Engineering practices using models
to represent the system in various aspects.

In the MBSE approach, domain models are the main
source of information and the main means of
exchanging information among those involved in the
engineering process, rather than exchanging information
based on documents. Models are built to represent
requirements, structure and behaviour of systems [5].
These models become consistent and reliable sources of
information to support the various phases of the
products lifecycle. MBSE brings benefits like enhanced
communications, reduced development risk, improved
quality, increased productivity and enhanced knowledge
transfer [6].

Models can be created in several languages at the
direction of the team. One of the most widely used
languages nowadays is SysML.

2.2 Business Processes and Information Systems

A business process is a set of activities or related
tasks that are performed to deliver an expected result, as
a product or a service [7]. A good way to improve
business processes performance is adopting Information
Systems to support them. An IS is a system that collect,
process, store, and disseminate data and information and
that provide a feedback mechanism to monitor and
control its operation [8]. An adequate IS facilitates
access to information and eliminates possible
inconsistencies and the need to redo tasks related to
information management.

The main components of Information Systems are
custom built software. The first thing one needs to build
this kind of software is to understand the business
process that will be supported by it and the information
that flows in such process. In some points of the process
certain information will be required by the IS for that, in
other points, it can be provided to be used, for example,
to assist decision-making or to perform other operations.

2.3 UML

UML is a visual language, adopted internationally,
much used to model software systems based on the
object orientation paradigm [9]. UML in its version 2.5
has 14 diagrams, some to model the structure of the
systems and some to model the behaviour of the
systems [10]. The Class Diagram and the Object
Diagram from UML are used in this paper. They are
structural UML diagrams.

A Class specifies a classification of Objects and the
features that characterize the structure (attributes) and
behaviour (operations) of those Objects. Objects of a
Class contain values for each attribute of the Class,
according to the characteristics of the attribute, for
example its type and multiplicity [10].
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A Class Diagram presents Classes of the system and
the relationship between them. An Object Diagram
shows Objects and data values; it corresponds to an
instance of the Class Diagram, showing the state of the
system at a given point in time [11].

2.4 SysML

SysML is a graphical modelling language, an
extension of UML, used to model complex systems. It is
a general-purpose modelling language that can support
many different MBSE methods [5]. SysML supports the
specification, analysis, design, verification and
validation of systems [12].

SysML defines three categories of diagrams:
structural, that describes the static structure of a system,
behavioural, that shows the dynamic view of the
systems, and Cross-Cutting, that enables the modelling
of relationships across both structural and behavioural
elements [12].

The Block Definition Diagram (BDD) and the
Internal Block Diagram (IBD), that are used in this
paper, are used to represent the structure of the system.

A Block is the basic architectural unit in SysML and,
as UML Classes, it may include both structural and
behavioural features. Blocks have structural properties
named Parts. While Block is the definition of an
element, Part is a usage or instance of that element. [12].

SysML BDD focus on definition and captures the
system hierarchy and the definition of a Block in terms
of its properties, operations and references. It shows
high-level structure but also external interfaces and flow
[12].

SysML IBD focus on usage and describes the
internal structure of the system in terms of its Parts,
Ports, and Connectors [5].

3. LIT's AIT Business Process and its information
The satellite life cycle processes are proposed by
NASA and ESA. According to ESA [13], the satellite
life cycle phases are:
e Phase 0: Mission Analysis/Needs Identification;
e Phase A: Feasibility;
e Phase B: Preliminary Definition (Project and
Product);

e Phase C: Detailed Definition (Product);

e Phase D: Production / Ground Qualification
Testing;

e  Phase E: Utilization;

e Phase F: Disposal.

According to the nomenclature adopted by ESA, the
AIT activities of a satellite take place during Phase D of
the product life cycle.

There is a business process to perform each satellite
life cycle phase, and the execution of these various
business processes lead to the expected result.
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The AIT process is complex, and many activities are
carried out so that its purpose is fulfilled. Aiming to
build an IS to support LIT's AIT business process, a
initial model for the LIT's AIT business process was
built, according to the high-level activities pointed out
by the LIT's AIT team. This model starts with 5 macro
processes: AIT Definition, AIT Preparing, AIT
Management, AIT Execution and Resources Control
[14]. Each of these macro processes broken down into
lower level processes or activities. A brief description of
each of these macro processes follows.

e AIT Definition: Here one defines the activities
that will be executed (from the macro activities,
through all the levels of unfolding, to the level
of procedure) and the sequence in which these
activities are to be executed.

e AIT Preparing: Here one defines the
information that the operator needs to perform
each activity, such as setup, required items, and
step-by-step operations.

e AIT Management: Here the AIT manager
organizes the execution of tasks, prepares the
schedule, releases tasks for execution and deals
with the issues and problems that occur during
the process.

e AIT Execution: Here the tasks are effectively
carried out and records are made about the
activity itself (such as executor and date of
execution), about the laboratory conditions
(such as  temperature, humidity and
contamination) and about intercurrences (as
non-conformities and unexpected events).
During the AIT Execution, lessons learned
should be recorded.

e Resources Control: Here, the resources needed
for the AIT process are controlled (such as
materials, tools, GSEs, staff).

From these macro processes, the high-level
information that is generated and used by each of them
was identified, arriving at a set of information that is
important for the AIT process. Fig. 1 summarizes it.
Like the macro processes, certainly this high-level
information can also be broken down in more detail.

4. The relationship between a IS model and models
of MBSE

As a basis for the comparison between the models,
part of an IS model for the LIT's AIT business
processes, and two simplified engineering models of the
Amazonia-1 satellite are used.

Amazonia-1 is the first Earth observation satellite
entirely designed, integrated, tested and operated by
Brazil. It is a polar orbiting satellite that will generate
images of the planet every 5 days. Its objective is to
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provide data for environmental monitoring, especially in
the Amazon region [15].

4.1 Modelling an IS for LIT's AIT business process
Currently, the information arriving from Phase C to
LIT, shown in Fig. 1, comes in documents. LIT's AIT
process also happens based on documents and there is
no IS to support the whole process. However,
considering an IS for this purpose, the information that
arrives at LIT, as well as the information generated at
LIT itself, would have to be inserted in this IS so that it
could be provided by the IS throughout the process.

g+al satellite data

AIT Defi

satellite architecture data

act

test plans

This IS would have to be structured so that this
information could be entered and retrieved.

To exemplify how part of a model of an IS for
meeting the needs of the LIT's AIT process would be,
consider the satellite log information. As shown in Fig.
1, this useful information flows from the macro process
AIT Execution towards the macro process AIT
Management.

Satellite log is high-level information. Included in
its decomposition, among many other items of
information, are those about assembly and disassembly
of parts of the satellite, that will be used as an example.

nition

ity flowchart

GSEs list
AIT Preparing gsﬁturﬁlrce
list oftools
step-by-step operatitins
resources required list of materials
for execytion *2
avalable
respurces
ared activities
allocated
additional rESOUrdeEs
for the operat
list of activitie
released for execution
AT
Managem
list of activities in ent
*1 such as: name, program, expected N OGS S 2T
launch date and partners. AIT Execuiton finished *4

*2 such as: tools, materials, GSEs,
equipment and staff

*3 such as CAD drawings and models,
and documents.

*4 including information such as start
and end dates, executors, and laboratory
conditions such as temperature, humidity
and contamination.

*5 include infarmation about
assembly/disassembly, grounding,
mateidemate, bonding, among others.

satellite log *5

regetfces in Use

Fig. 1. LIT's AIT macro processes and their information
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One of the questions that the IS should answer to the
AIT manager, in the macro process AIT Management, is
what is already assembled on a given subsystem or what
was assembled on a certain date. This is important for
the manager to let him know, for example, which
subsystem can already be tested or so that he, or others,
can analyse fault situations.

For the IS to provide this answer, three activities
must be performing within the AIT Execution macro
process, two of them are register assembly and register
disassembly.

When some equipment is assembled or disassembled
on the satellite, the operator shall record in the IS that
this has occurred. This equipment must be one that was
received at LIT for AIT and must be associated in the IS
with the satellite part to which it corresponds. For this
association to be possible, a third activity must happen
first: register entry of equipment into LIT. In this
activity the received equipment is registered in the IS
with its proper identification (Part Number, Serial
Number), among other information. Also, the satellite
parts need to be previously registered in the IS, as well
as the satellite subsystems, and the relationship between
them. Fig. 2 illustrates this small part of the AIT
business processes model.

For the IS to be able to support this process and to
answer the question of the AIT manager, a structure
such as that shown in Fig. 3 is required.

Fig. 3 shows a UML Class Diagram representing
part of a software structure for an IS for the LIT’s AIT
business process. According to the UML notation, in
Fig. 3 the boxes represent the Classes. Their first
compartment is used to name the Class and the second
one is used to show its attributes. The lines connecting
the Classes represent the relationship between them.
The number, and the "*" (which means several) at the
ends of the lines indicate the number of possible
instances in the relationship, for example, a satellite
model may have multiple subsystems and a subsystem
must belong to a satellite model.

4.2 MBSE approach to engineering the satellite
Amazonia-1

Register Satellite
structure

As mentioned earlier, information for the AIT
process currently arrives at LIT by documents rather
than by models. Taking MBSE as the way to
engineering a system, models are built to represent
system requirements, structure and behaviour.
Considering a model-based approach rather than the
document-based approach to engineering the space
products that will be assembled, integrated and tested at
LIT, information for AIT would arrive in models, for
example in SysML models.

Taking the Amazonia-1 satellite as an example, it
could be represented in a SysML BDD modelled as a
composition of its subsystems, and its subsystem could
be represented as a composition of its parts. A
simplified example of a BDD for the electrical model of
the Amazonia-1 satellite is showed in Fig. 4. Fig. 4
shows three of the subsystems of the Amazonia-1:
AOCS, OBDH and PSS; and some of the parts of these
subsystems. According to the SysML notation, in Fig. 4
the boxes represent the Blocks, and their first
compartment is used to name them. The lines with a
solid diamond at one end connecting Blocks represent a
Part Association, that are commonly used to decompose
a Block into its Parts. The numbers in the other end of
the lines represent the number of instances or usages of
the related Block. For example, the PSS subsystem are
decomposed into 1 PCDU, 1 SADE, 2 SADA and 4
Batteries.

In a model-based approach, using SysML, Internal
Block Diagrams could be used to represent the internal
structure of each subsystem, describing how parts and
external references are related in the context of the
subsystem Block. For this purpose, instances of the
subsystem parts would appear in the IBD, as
exemplified in Fig. 5, which shows instances of the RW
Block and ACE Block in an IBD of the AO0CS
subsystem. According to the SysML notation, in an IBD
the boxes represent the Parts, and in their first
compartment appear the name of the Part and the Block
that the Part is a type of, in the format: Part name: Type
name.

Associate the
received
equipment with a
satellite part

Register

Register assembly Disassembly

Register entry of
the equipment into
LIT

Fig. 2. Part of the LIT’s AIT business process
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4.3 A relationship between the two models

We have seen, as an example, that information on
the assembly and disassembly of the satellite parts are
important for the AIT manager and should be provided
to him by the IS. We have also seen which tasks of the
process are required for this information to be available
in the IS: register satellite structure, register receipt of
equipment, register assembly and register disassembly.
Fig. 3 shows a model of the Software Engineering
domain that allows the IS to support this process.

We can see that the satellite subsystems and the
satellite parts modelled in the Class Diagram (Fig. 3) are
also modelled in the satellite structural diagrams (Fig. 4
and Fig. 5) in the domain of Systems Engineering.

If we instantiate the model presented in the Class
Diagram (Fig. 3) for the case of Amazonia-1, some
examples of Objects are those shown in Fig. 6. Fig. 6
shows an Object Diagram from UML. Remembering

that an Object Diagram shows instances of Classes. In
practice, if we use, for example, a relational database to
implement the IS, these Objects are data on tables and
not database structure.

Comparing the BDD (Fig. 4) with the instances of
the Class Diagram represented in the Object Diagram
(Fig. 6), it can be noticed that the structural model of
Fig. 4 is in part an instance of the Class Model (Fig. 3).
The subsystem Blocks in the BDD are equivalent to
instances of the Subsystem Class. In the case of the
Blocks that appear in the decomposition of the
subsystem Blocks, they do not correspond to instances
of the SatellitePart Class, since they do not represent a
specific satellite part. Instead, these Blocks are
equivalent to instances of the EquipmentType Class.
Instances of the SatellitePart Class do not appear in the
BDD but appear in the IBD as Parts of the subsystems
Blocks.

Satellite I
! RS
Abtribuites \\

H idint

S name:char exa:ae'
example: example: E startDate:char AM.-'-\ZONIIA 1;
Reaction wheel; Reaction Wheel x; E launchDate:int CBERS4A
Magnetarquer; Reaction Wheel v;

Tranponder; Coarse
Sun Sensor; GPS

Coarse 5un Sensor 1;
Coarse 5Sun Sensor 2

B expectedLaunchDate:int
= partner:char

Antenna spedification )
I| | example: Clperations
Nyl 2
J | 7 1
| = ! / 1* code example:
EquipmentType SatellitePart / Subsystem SatelliteModel :mg;ﬁm
Attributes Attribuites | Affributes Affributes - CBERS4A-FM
= idint = | Hidint = 1| Hidint * 1| Hidint =
name:char spedification:char name:char = code:char
= ch E ification:ch = ch E de:ch
= note:char ﬂ name:char r name example:
= 2 AMAZONIAL
it = i startDate:date Electrical Model;
i \perations AMAZOMIA1 Flight
¥ Clperations Model; CBERS4A
Flight Model
i L L | professional
ReceivedEquipment itsRespansible
B = 1 Abtributes
Attributes s
E | et itsResponsible | M idiint
serialMumber:char il
1| = name:char
= parthiumber :char Assembly itsResponsible
= equipmentiModel:char Attributes Disassembly
= receiptDate:date = idlon I+ 1 Operations
. £ ld:lang Atiributes itsResponsible
= note:char E date:date
ﬁ lier :char - - E id:long
& supplier: = note:char - (R
E purchaseOrder:char = groundingMeasurement:double e
= id:int = note:char
5 Cperations
Operations Operstions

Fig. 3. Simplified UML Class Diagram representing part of the software structure for an IS for the LIT’s
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whlocke
AMAZONIAL-EM

AQCS: Attitude and Orbit Control Subsystem

0OBDH: On Board Data Handling
PS5: Power Supply Subsystem

———» -
OBC: On-Board Computer
PCDU: Power Conditioning and Distribution Unit
SADE: Solar Array Drive Electronics
/L SADA: Solar Array Drive Assembly
S o s e AW: Reacton Wheel
i ACE: Attitude Control Electronics
TCE: Thurster Control Electronics
’ ’ ’ ’ ’ C55: Coarse Sun Sensor
4
whiocke whlacks whlocks whlocks whlocks
OBC PCDU SADE SADA Battery
i i
2 whlacks whiacks whiocke whlacks whilocks
515 RW ACE TCE ss
Fig. 4. Simplified SysML BDD for part of the electrical model of Amazonia-1 satellite
ibd [block] AOCS [ibd_aocs]
1 RW XYZ:RW
1 RWX:RW
1 ACE:ACE
1 RWY:RW 1 RWZRW
Fig. 5. Simplified SysML IBD for part of Amazonia-1 satellite
In the IBD, the types of the Parts are equivalent to In these examples, each element in BDD

instances of the EquipmentType Class of the Class
Diagram (Fig. 3), and it is possible to relate each Part of
the IBD with instances of the SatellitePart Class.
Similarly, in an IBD of the Satellite Block, the
subsystems would appear as Parts and would
correspond to the instances of the Subsystem Class.
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corresponds to one or more instances (depending on the

multiplicity) of the SatelliteModel,
EquipmentType Class.

Subsystem or
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1 AMZ1_EM:SatelliteModel

= idiint=1
H code:char=AMZ1_EM
= name:char =Eletrical Model

1 ADCS:Subsystem
H idsint=1
= name:char =ACCS

[t oBDH:Subsystem | |1
B id:int=2
E name:char=0B0H

1 AMAZONIA1:Satellite

= idtint=1
= name:char =AMAZONIA 1

1 AMZ1_FM:SatelliteModel

H id:int=2
ﬁ code:char =AMZ1_FM
H name:char =Flight Model

PSS:Suststem
H idsint=3
= name:char =P335

1 RWY:SatelitePart 1

Hidint=2
i spedfication:char=Y

[1 SHiPH1:ReceivedEquipment

B serialMumber:char =5M1
E partiumber:char=PN1
H equipmentModel:char =FM

RW:EquipmentType 1

' = idkint=1 L | Hidint=1
= name:char =Reaction Wheel = specification:char =X

RWiX:SatellitePart

1 SN2PN2:ReceivedEquipment

E serialMumber:char =5N2
H partiumber:char =PN2
E equipmentMadel:char =FM

Fig. 6. Simplified UML Object Diagram representing instances of the Class Diagram showed in Fig. 3

Fig. 7 illustrates an approach to model these
examples in the Systems Engineering domain in a way
that the model could be reused in the field of Software
Engineering for the construction of the IS. Using a super
type for the Blocks would allow you to identify where
your instances should be allocated to the IS domain:
EquipementType, Subsystem, or SatelliteModel Class.
For a modelling transition, the super type would define
the Classes in the IS domain, and the subtypes the
Objects. As not all Systems Engineering domain super
types will necessarily influence the IS, a higher-level
type (or Block), like ISLink, could be created to identify
super types of interest to the Software Engineering
domain.
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5. Discussion

The examples explored in this paper are only a small
part of all the work that needs to be done to work with a
model-based approach and to have an IS that supports
the AIT process. The work is vastly larger.

We could see that some models of information that
compose the structure of the IS are determined by
models that would be constructed to engineering the
satellites, considering a model-based approach.
Although one has different focus when modelling to
engineering the product and when modelling to
engineering an IS, there is a relationship between these
two activities.
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whlocks
I5Link
PN
whipcks whlocks whlocks whlocks whlocks
EquipmentType Subsystem SatelliteModel Subsystem EquipmentType
i i,
wblocke
AMAZONIAL-EM
* whiocks
JEE— SADA
[ ablocks ] ol 'J
0OBDH
ek k2 \H <blodkr
Battery
whlocks
0BC
- whiocks 1{
ADCS

]

Fig. 7. An approach to model in the Systems Engineering domain in a way that the model could be reused
in the Software Engineering domain

We must consider that both to build models that
faithfully represent a space product, and to build
Information Systems that faithfully meet the needs of
the business processes to perform each space product
life cycle phase, demands effort and skilled workforce.
Looking at the examples, there is a sense that much of
the information required for the IS is determined by the
Systems Engineering domain models and that, therefore,
collaboration between these two activities can be useful
in reducing the development effort.

Finding a link between the models built in the field
of Systems Engineering and those built in the field of
Software Engineering can also bring other benefits. For
example, having a structural model for satellite
engineering, and knowing that part of this model is a
source of information for the IS, the ideal would be that
the IS was directly affected by changes in this model.
This would contribute to the consistency of the
information and to eliminate rework when feeding the
IS with information.

It seems interesting to explore this relationship and
the possible collaboration between these activities.

6. Further work

A small part of the Amazonia-1 satellite structural
model was used as an example for the scope of this
article. Many more models, other structural models and
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models of other aspects of the system, still need to be
explored in future work.

Aiming to arrive at a collaborative approach
between modelling of systems for engineering of space
products and modelling IS to support the business
processes that perform the phases of the life cycle of the
space products, as next steps we intend to explore:

- the unfolding of the business process model that
performs AIT in LIT;

- the unfolding of the information that flows in this
business process;

- the unfolding and complementation of the
structural models presented in this work;

- other MBSE models and their relationship to the
information flowing in the AIT process.

7. Conclusions

With a focus on Space Systems Engineering,
exemplified by the satellite AIT process performed at
LIT/INPE, this work presents and compares a model
(Class Diagram), usually built in the domain of
Software Engineering, to model the structure of
software systems that use the object orientation
paradigm, and two models (BDD and IBD), usually
built in the field of Systems Engineering considering a
model-based approach, to model the structure of
systems. From the analysis of the relationship between
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these models it was possible to observe that the
collaboration between the modelling activities
performed in the field of Software Engineering and
those performed in the field of Systems Engineering can
be helpful to reduce development effort.

This is an initial study; further work is needed to
arrive at a collaborative approach to model space
products to engineering them, and to model IS to
support the business process that perform the phases of
the life cycle of the space products.
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