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Abstract. The AURORA (AUtomatic code generation for inteROpeRAble compo-
nents) project explores solutions for creating an auto-code tool. Under the scope of this 
project is this document, which performs an analysis of the main component-based 
software architectures to generate a list of requirements that describe their functionali-
ties, abstracting from the specific platform. Examples of this type of software would be 
core Flight System (cFS) or AUTOSAR. cFS and AUTOSAR act as frameworks in 
which the components are allocated and provide functionalities through a set of appli-
cation programming interfaces. By analyzing this software, a set of operating patterns 
will be obtained. These patterns will describe the interactions between the applications 
and cFS, paying special attention to the communications between them and the man-
agement of their life cycle. A list of requirements will be drawn up that describes, ab-
stracting from the platform, these templates with the goal of integrating these function-
alities in a component modelling language such as TASTE (The ASSERT Set of Tools 
for Engineering).   

Keywords: Space Mission Modelling Languages, Modeling Languages Speci-
fication, cFS Platforms, AUTOSAR Platforms.  

1 Introduction 

Nowadays, European satellite software code is generated by model-based engineer-
ing which produces various models by simulating different conditions and possible er-
rors. Then, the models are translated into a costume code specific for every satellite to 
create the determined software. Although this step is automatic, it needs deep verifica-
tion and must pass multiple manual tests to make sure there will be no errors during the 
flight. This process raises the cost of the project significantly. 

1.1 The AURORA Project 

The AURORA project has the objective of providing a European tool suite for the 
process of development and validation of a critical Auto-coded Flight software product 
in the Space domain reducing the production time and cost of satellite software devel-
opment. 
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1.2 Component-Based Interfaces Standardization 

AURORA aims to develop interoperability capabilities by common interface design 
patterns and conventions to build interfaces easy to consume by components and con-
forming to the principals required by a software architecture. AURORA investigates 
solution based on component interfaces or API and Message-Oriented Channel for the 
integration of components, both for manual and auto-generated code as a basis to de-
velop the critical software product. The Message-Oriented Channel behaves as an API 
gateway connecting clients with services. This Messaging system may offer different 
communication patterns and will make uses of open-source message broker technolo-
gies.  

The component model itself is not integrated with Simulink/Matlab/QGen tools, as 
a component model aims to defines the processes/methodology of building sofware 
building blocks, that is, components specification, design, and integration. Instead, the 
resulting software will have to conform our APIs which possibly will imply to make 
wrapper that encapsulates and hides the underlying software entity by means of well-
defined interfaces/API. The component model definition could be realized using the 
ADDL (Architecture Analysis & Design Language) notation language or another one, 
as UML/SysML (Systems Modelling Language) or Capella (an open-source solution 
for model-based systems engineering (MBSE)). There are some relevant initiatives, 
such as AUTOSAR and NASA cFS which will be investigated in detail to support the 
definition of the component interfaces. 

2 Component software architecture designs 

This section presents the different architectures proposed as possible bases for the 
analysis of their functionalities. The selection of the architecture should not influence 
the definition of these requirements. For this document, cFS has been chosen as the 
platform to detail and show examples of its operation and main characteristics.  

cFS 
The core Flight System (cFS) platform has a 3-layered flight software architecture 

developed by NASA Goddard Space Flight Center (GSFC). It provides an application 
runtime environment independent from both operating system and hardware. cFS was 
originally developed as NASA Class B software for GSFC science missions, based on 
the heritage of successful missions. The cFS components were incrementally developed 
and publicly released. 

The initial suite of cFS applications was first used on the Global Precipitation Meas-
urement (GPM) spacecraft launched in 2014. The entire cFS software suite was re-
leased as open source in the beginning of 2015 (Core Flight System 2017). The CCSDS 
application support services working group is currently in charge of conducting a pro-
ject called “NASA cFS as a CCSDS On-board Reference Architecture”. This initiative 
highlights the importance of cFS. 
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2.1 core Flight System 

“The core Flight System (cFS) is a platform and project independent reusable soft-
ware framework and set of reusable software applications.  There are three key aspects 
to the cFS architecture: a dynamic run-time environment, layered software, and a com-
ponent-based design.  It is the combination of these key aspects that makes it suitable 
for reuse on any number of NASA flight projects and/or embedded software systems at 
a significant cost savings.” [1]. 

It is important to note how cFS interprets the components. As NASA describes in 
the previous paragraph, cFS is a reusable framework and set of applications. Different 
functionalities are encapsulated in these applications that provide added value to cFS 
in its framework aspect. It is important to notice that in the description of cFS the words 
component and application are used indistinctly. 

Software Architecture Design Features 
“The pivotal design feature of the cFS, abstracting the software architecture from the 

hardware and forming the basis of reuse, is component layering. Each layer of the ar-
chitecture hides its implementation and technology details from the other layers by de-
fining and using standard APIs. The layered, portable nature of the cFS allows devel-
opers to use the architecture on desk-top environments. The layers include an OS Ab-
straction Layer (OSAL), Platform Support Package (PSP) layer, core Flight Executive 
(cFE) layer, and an Application Layer containing a set of re-usable libraries and appli-
cations.” [1]. 

At the lower level of the architecture, the OSAL and the PSP are found. They provide 
an interface to interact with whichever the project hardware platform is and its Opera-
tive System (OS). cFS is developed to be implemented in Real-Time Operating System. 

The objective of the Operative System Abstraction Layer is to create a portable and 
reusable real time embedded system software. All the cFS software is produced to be 
implemented in different Operative Systems (OS) with a proper specific configuration, 
the same embedded software should build and run-on different platforms from space-
craft computer systems to desktop PCs. This layer isolates the upper ones from the 
Real-time Operating System and allows this way to implement cFS in OS such as 
RTEMS, VxWorks or Linux, which is not RTOS but suitable for developing processes. 

The PSP is a software library which is expected to be modified in each mission or 
project. This is because this software contains all the information needed to suit cFS in 
a determined processor card, which will be different in each development. Its functions 
include: i) Start-up code, ii) EEPROM and Memory read, write, copy, and protection 
functions, iii) Processor card reset functions, iv) Exception handler functions and v) 
Timer functions. The PSP also provides an API to interact in an abstracted way with 
hardware such as hardware computing system or hardware devices such as memory, 
I/O ports, and non-volatile memory. 

The cFE provides a run time environment and a core set of services for flight soft-
ware applications. The core services include Software Bus (SB), Time, Event Services 
(EVS), Executive Services (ES), Time Services (TIME), and Table Services (TBL). 
Most of the basic functionality that cFS provides to the components are found here. 
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Each service comes complete with a built-in application that allows users to interface 
with each service. There is discussion about where to allocate these services or core 
Applications in the architecture design. They are dependent on cFE and come with cFS, 
but they are programmed and coded in the same way that the other added applications 
are. They also can be modified in each mission or project without affecting other appli-
cations of the system. In this document, they have been classified inside the cFE core 
layer as a set of services that cFE provides, but they can also be seen in the Application 
Layer. This eases system integration and flight software maintenance. The core set of 
services are the following.  

 
Fig. 1. cFS architecture [2] 

The Executive Services (ES) are responsible for initializing the cFE and performing 
the actions related with the resets of the system. It provides two types of resets for cFE, 
Power-On Reset and Processor Reset. There is a configurable parameter in the mission 
project indicating the number of Processor Resets that the system must suffer before 
performing a Power-On Reset. This is possible due to ES maintain an exception-reset 
log. After the number of allowed Processor Resets have occurred a Power-On Reset is 
performed. On the Power-On reset the cFE core, cFS Apps, file system, Critical Data 
Store and logs are initialized. On the Processor Reset only the cFE core and cFE Apps 
are initialized, the following are preserved: File System, Critical Data Store, ES System 
Log, ES Exception and Reset Log, Performance Analysis data, ES Reset info (i.e., reset 
type, boot source, number of Processor Resets) and Time Data (i.e., MET, SCTF, Leap 
Seconds) 

The ES creates the application runtime environment. It is the primary interface to 
the underlying operative system task services. It starts initial applications according to 
the Start-up Script and supports starting, stopping, and loading applications during 
runtime. It is also in charge of managing the application resources and memory. It pro-
vides a dynamic memory pool service and Critical Data Stores (CDSS) that are pre-
served across Processor Resets. 
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Other functions of ES are providing the ability to load shared libraries, support for 
device drivers, logs information related to resets and exceptions, system logs for cap-
turing information and errors, and providing Performance Analysis support. 

3 Software Requirement Specification  

The representation of requirements in the document follows an SRS Description Ta-
ble. In requirements, the following specific semantics shall be used (based on the Inter-
net Engineering Task Force IETF). The key words "MUST", "MUST NOT", 
"REQUIRED", "SHALL", "SHALL NOT", "SHOULD", "SHOULD NOT" in this doc-
ument are to be used: i) SHALL: This word means that the definition is an absolute 
requirement of the specification. ii) SHOULD: This word, or the adjective 
"RECOMMENDED", means that there may exist valid reasons in particular circum-
stances to ignore a particular item, but the full implications must be understood and 
carefully weighed before choosing a different course. 

3.1 CBI Requirement Specification 

In this document a group of software templates with different functionalities useful 
for component-based systems are presented. They are described by a Software Require-
ment Specification (SRS) list. These requirements have the aim of improving TASTE 
as a component-based development environment. The templates are formed analysing 
different component-based platforms and frameworks like cFS or AUTOSAR and how 
these platforms manage different functionalities. The SRS are defined by tables formed 
by the following attributes: i) Description: a detailed explanation of the requirement 
itself. The requirement name must be short and concise, the description must clarify the 
objective the requirement must achieve. In this section an explanation on how cFS or 
AUTOSAR manage the requirement is present, ii) Rationale: a subjective analysis of 
why it is important to accomplish this requirement, iii) Use case: some examples of the 
functionalities that the requirement provides, iv) Dependencies: if the requirement de-
pends on another requirement to be fulfilled, the requirement needed will be indicated 
here and v) Supporting material: references to documentation if needed. Bibliography 
is added as an annex at the end of the document. 

N to M asynchronous communication.  
Communication between components is one of the key aspects of component-based 

model. There are multiple methodologies that can be followed but, in this SRS the pub-
lisher subscriber methodology is selected. This methodology consists of dividing the 
communication elements in three main entities: the publisher, the broker, and the sub-
scriber. The publishers are the components in charge of creating the messages and send-
ing them. The broker, that is an optional part depending on the implementation, receives 
all the messages and forwards them to the components subscribed. Lastly the subscrib-
ers are components that await the communications to which they are subscribed. 
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NtoM_COM_AURORA_0001 Shall support 1 to N asynchronous communication 

Description: Asynchronous communication from one subsystem to N others. With cFS 
technology this is performed using a message broker which allows access to the 
cFE API for publishers and subscribers. 

Use Case: Telemetry sending data to N control subsystems. 

Supporting Mat.: [12] 

NtoM_COM_AURORA_0002 Shall support N to 1 communication. 

Description: Asynchronous communication from N subsystems to 1 other. With cFS tech-
nology this is performed using a message broker which allows access to the cFE 
API for publishers and subscribers. 

Use Case: Telemetry receiving data from N control subsystems. 

Supporting Mat.: [12] 

NtoM_COM_AURORA_0003 Shall support N to M communication 

Description: Asynchronous communication from N subsystems to M others. With cFS tech-
nology this is performed using a message broker which allows access to the cFE 
API for publishers and subscribers. 

Use Case: The activation of N sensors initiates an action in M subsystems. 

Dependencies: [NtoM_COM_AURORA_0001], [NtoM_COM_AURORA_0002] 

Supporting Mat.: [2], [12] 

NtoM_COM_AURORA_0004 The publisher should create messages 

Description: Capability of creating the message with its different attributes (Message ID, Length, 
Body and Timestamp). 

Supporting Mat.: [12] 

NtoM_COM_AURORA_0005 The publisher should provide a human interface to create mes-
sages. 

Description: Capability of creating the message with its different attributes (Message ID, 
Length, Body and Timestamp) from a human interface. 

Use Case: Testing. 

Supporting Mat.: [12] 

Data Store 
One of the main functionalities of a system is the capability of storing any kind of 

information. This capability is crucial from the initialization of the system to the man-
agement of components (starting, suspending, resuming, and stopping). The require-
ments generated by this template aim at defining a Data Interface which can be imple-
mented in those components that the model decides that needs storing capabilities. This 
Data interface provides a set of methods for reading, writing, updating, and deleting 
information. 

DATA_STORE_AURORA_0001 Data Store Subsystem shall have publisher and subscriber capabil-
ities 
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Description: In this case there is an application that acts as a publisher and a subscriber through 
the middleware Software Bus of cFS. It receives message either to store information 
or asking for it. In both cases it uses the Data Interface to manage the information 
exchange. 

Dependen-
cies: 

[NtoM_COM_AURORA_0001], [NtoM_COM_AURORA_0002] 

DATA_STORE_AURORA_0002 The Data Store Subsystem shall have a Data Interface to interact 
with the stored data 

Description: A module integrated in the subsystem which provides several methods to interact with 
the data. These methods are based in the CRUD (Create, Read, Update and Delete) paradigm. 

Supporting 
Mat.: 

[4], [12], [13] 

DATA_STORE_AURORA_0003 The Data Interface shall save data in memory 

Description: The Data Interface module shall have the capability of writing the data received by 
the Data Store in memory.  

Use Case: A message is received by the Data Store and it contains information and an order 
to store it. The Data Interface executes the order. 

Dependencies: [DATA_STORE_AURORA_0002] 

Supporting 
Mat.: 

[4], [12], [13] 

DATA_STORE_AURORA_0004 The Data Interface shall read data in memory 

Description: The Data Interface module shall have the capability of reading the data already 
stored by the Data Store in memory. 

Use Case: A message is received by the Data Store and it contains an order to read some part 
of the memory. The Data Interface executes the order. 

Dependen-
cies: 

[DATA_STORE_AURORA_0002] 

Supporting 
Mat.: 

[4], [12], [13] 

DATA_STORE_AURORA_0005 The Data Interface shall update data in memory 

Description: The Data Interface module shall have the capability of updating the data already 
stored by the Data Store in memory.  

Use Case: A message is received by the Data Store and it contains information and an order 
to update some part of the memory. The Data Interface executes the order. 

Dependencies: [DATA_STORE_AURORA_0002] 

Supporting 
Mat.: 

[4], [12], [13] 

DATA_STORE_AURORA_0006 The Data Interface shall delete data in memory 

Description: The Data Interface module shall have the capability of deleting the data already 
stored by the Data Store in memory.  

Use Case: A message is received by the Data Store and it contains an order to delete some 
part of the memory. The Data Interface executes the order. 
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Dependencies: [DATA_STORE_AURORA_0002] 

Supporting 
Mat.: 

[4], [12], [13] 

DATA_STORE_AURORA_0007 The Data Interface shall have consistency 

Description: When writing on memory (either updating or creating a new value) non-race con-
dition methods must be used to avoid consistency problems. cFS provides methods 
(cFE API) which implement semaphores to solve this problem. 

Use Case: Two Data Store subsystem writing in the same memory register use non-race con-
dition methods. 

Supporting 
Mat.: 

[5], [12] 

DATA_STORE_AURORA_0008 The Data Store Subsystem should have a memory entries log 

Description: Creating a dynamic memory entries log recording all changes with information 
about what´s been changed.  

Dependencies: [DATA_STORE_AURORA_0003] 

Supporting 
Mat.: 

[4], [12] 

Fault Detection 
It is one of the main functionalities a component-based system shall have: Detecting 

a failure in a subsystem and informing all others to avoid communication or dependen-
cies when an error has occurred. An added functionality to these kinds of fault detection 
templates is the recovery of the crashed item. In this SRS it is only described the fault 
detection and inform capability. 
	
FAULT_DETECTION_AURORA_0001 The components shall perform N to 1 synchronous er-

ror communication 

Description: Capability of performing components communication from N to 1 in a synchro-
nous way. A periodicity is needed. 

Use Case: N sensors reporting to 1 control component synchronously. 

Supporting Mat.: [12] 

FAULT_DETECTION_AURORA_0002 The components shall perform N to 1 asyn-
chronous error communication 

Description: Capability of performing components communication from N to 1 in an asyn-
chronous way. 

Use Case: One component detects a critical failure and must inform before the regular 
status communication. 

Supporting Mat.: [12] 

FAULT_DETECTION_AURORA_0003 The error communication protocol shall state different 
component status 

Description: Capability of error communication between components in a standardized 
protocol.  
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Use Case: A known list of different status to indicate in the error communication pay-
load 

Supporting Mat.: [2], [12] 

FAULT_DETECTION_AURORA_0004 The communication shall state ID of the component 

Description: Including the information of the component which is reporting status.  

Dependencies: FAULT_DETECTION_AURORA_0003 

Supporting Mat.: [12] 

FAULT_DETECTION_AURORA_0005 The communication should have a timestamp 

Description: Including a timestamp of when the status message was issued. This is only 
possible if a global clock is present in the system. 

Dependencies: FAULT_DETECTION_AURORA_0003 

Supporting Mat.: [6], [12] 

FAULT_DETECTION_AURORA_0006 The subscriber component in the communication shall 
check for errors from the error communication received 

Description: The subscriber has the capability of verifying the received data and check it 
for errors. 

Use Case: One component which is dedicated to supervising the others and check 
their error communication for faults. 

Supporting Mat.: [7], [12] 

FAULT_DETECTION_AURORA_0007 Components shall have the capability to write their sta-
tus in data structures of their own and consulting other 
components status. 

Description: The components shall write their status (defined as the information con-
tained in the error communication) in these data structures and other compo-
nents shall be able to consult it.  Requirement dependent to the existence of 
these data structures (required in other set of requirements). 

Dependencies: GENERAL_AURORA_0001 

Supporting Mat.: [12] 

Events 
As mentioned in Section 3.1 communication between components is one of the key 

aspects of component-based model. Event communication allows for scalability, loose 
coupling, and failure resiliency. It makes it easier to split complex systems into isolated 
components that have a limited set of responsibilities. Furthermore, it prevents wasting 
CPU cycles unlike some other possible solutions such as polling. Requirements gener-
ated by this template aim at defining the functionality that the component model should 
support to allow event-based communication.  

EVENT_SERVICES_AURORA_0001 The component shall have the capability to 
register event listeners 

Description: The component shall have the capability to listen to 
events provided. In AUTOSAR event communication is based 
on publish/subscribe pattern. In cFS each component decides 



10 

to which events it wants to subscribe, independent to whom 
is the creator of the event. 

Use Case: A component that needs to get the spacecraft time has 
the need to listen to a Timer component. 

Supporting Mat.: [8], [12] 

EVENT_SERVICES_AURORA_0002 The component shall have the capability to 
send event notifications 

Description: The component shall be able to transmit data in form of 
events to other components. In cFS the Event Services (EVS) 
API is used for this task, each component sent the Data Event 
to the EVS which filters it and decides if it should create the 
event. 

Use Case: A Controller component that wants to send a command 
to all components listening. 

Supporting Mat.: [8], [12] 

EVENT_SERVICES_AURORA_0003 Each event shall have a unique ID 

Description: The events shall have a unique ID to allow distinction. 

Use Case: Components listening to an event are only triggered by 
the event they are listening to. 

Supporting Mat.: [9], [12] 

EVENT_SERVICES_AURORA_0004 Each event should include additional infor-
mation 

Description: The events can include additional information such as 
Event Type, Event Message, Timestamp. 

Use Case: An event that sends a shutdown message to all the com-
ponents listening. 

Supporting Mat.: [9], [3], [12] 

EVENT_SERVICES_AURORA_0005 

 

The component should have the capability to unregister 
an event listener 

Description: The component should have the capability to remove a listener to an 

event. In cFS this is performed via unsubscribing from the event ID. 

Use Case: A Storage component that reaches maximum capacity stops receiving 

events. 

Supporting Mat.: [8], [12] 

Component Management 
One of the main functionalities of a system is the capability of managing compo-

nents. This capability is crucial from the initialization of the system to the control of 
components (starting, suspending, resuming, stopping, resetting). The requirements 
generated by this template aim at defining Component Management capabilities which 
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can be implemented in those components that the model decides that needs managing 
capabilities. This Component Management interface provides a set of methods for start-
ing, stopping, suspending, resuming, and changing power modes and management. 

 
COMP_MANA_AURORA_0001 The component model shall provide the capability 

to perform a startup of itself on power-on reset 

Description: The capability of performing a restart of the whole system (all the 
components) from scratch. Power-On reset refers to a restart as if the 
power had gone, so, this requirement is subject to the existence of non-
volatile memory. In cFS there is a component that acts as an observer 
and provides an API for the other components to perform these actions. 
It is called Executive Service and its one of the core applications of cFS. 
In AUTOSAR the observer component is called State Management and it 
is the component responsible for triggering the Execution Management 
which performs the actions. 

Use Case: Reset after power lost. Reset after memory corruption. 

Supporting Mat.: [2], [12] 

COMP_MANA_AURORA_0002 The component model shall provide the capability to perform 
a startup of itself on processor reset. 

Description: The capability of performing a restart of the entire system (all the compo-
nents). Processor Reset refers to a reset where the memory keeps stored. The 
system can decide which data is reloaded. Actions provided by Executive Services 
in cFS. In AUTOSAR actions provided by the Execution Management. 

Use Case: Unmanageable error situation which requires a restart of the system. 

Supporting Mat.: [2], [12] 

COMP_MANA_AURORA_0003 The component model shall provide the capability to spec-
ify a set of interfaces to allow starting, stopping, suspending, 
and resuming behaviors 

Description: The capability of managing the components of the system in an independent 
way. Each component shall have this capability over the others (not meaning that 
must be necessarily used in the final implementation). Actions provided by Exec-
utive Services in cFS. In AUTOSAR actions provided by the Execution Manage-
ment. 

Use Case: Stopping failed components or suspending one for energy consumption rea-
sons. 

Supporting Mat.: [10], [12] 

COMP_MANA_AURORA_0004 The component model shall provide support to specify be-
haviors for the order of startup and shutdown of components 

Description: The system shall provide capability to specify behaviours for ordered start-up 
and shutdown of components. The execution order in AUTOSAR is provided by Ex-
ecution Management which reads the order specified in an XML file and initializes 
the components in the specified order. 

Use Case: A logger component needs a storage component to be up and running before 
it can be started. 

Supporting Mat.: [10], [12] 
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COMP_MANA_AURORA_0005 The component model should have the capability to 
specify interfaces for handling Power modes and manage-
ment 

Description: Different power modes such as "On", "Suspended" or "Off" shall be able to be 
specified. 

Use Case: Late-wakeup. A component is in the "Off" mode. When the wakeup reason is 
found, a switch to the "On" mode is done and the component can immediately con-
tinue with its normal work without the need to be spawned again (there is no ter-
mination of the process). 

Supporting Mat.: [2], [11] 

4 Conclusions and Future Work 

At the beginning of the specification of requirements there was an objective of making 
a compilation of interoperable software architecture designs from which a set of re-
quirements could be gathered that would describe the modelling of components, the 
modelling of a communication system and its integration in TASTE. Finally, cFS and 
AUTOSAR were selected due to its similar characteristics and description of compo-
nents.  

As has been presented in this document, cFS presents many useful tools and func-
tionalities to interact and manage components, from its Core Services to the applica-
tions. They provide a full framework for a component-based architecture. Its main 
downsides are the lack of an automatization process to create and add a new application 
or component to the framework and the difficulty of installing the software and change 
the different mission parameters. The second one is due to the use of a software called 
cMake, which automatically modifies the files necessary to run cFS in the hardware 
provided such as Linux for testing purposes. I have solved these two problems, for 
future developers or researchers, by creating an execution platform, which describes 
step by step the installing method. Also, a functional set of scripts that allocate appli-
cations and configure the setup parameters of cFS to run these applications without the 
need of any file configuration from the user. 

The design of CBI has started some months ago and these designs are based on re-
quirements introduced in this document. Three companies and UPM are involved in the 
development of this design. 

References 

1. NASA, “core Flight System,” 12 May 2021. [Online]. Available: https://cfs.gsfc.nasa.gov/. 
2. AUTOSAR Requirements on AUTOSAR Features, AUTOSAR_RS_Features.pdf 
3. AUTOSAR Requirements on Intrusion Detection System, 

AUTOSAR_RS_IntrusionDetectionSystem.pdf 
4. AUTOSAR Requirements on Persistency, AUTOSAR_RS_Persistency.pdf 
5. AUTOSAR Safety Requirements, AUTOSAR_RS_Safety.pdf 
6. AUTOSAR Requirements on Log and Trace, AUTOSAR_RS_LogAndTrace.pdf 
7. AUTOSAR Requirements on Health Monitoring, AUTOSAR_RS_HealthMonitoring.pdf 



13 

8. AUTOSAR Requirements on Communication Management, 
AUTOSAR_RS_CommunicationManagement.pdf 

9. AUTOSAR Requirements on Diagnostics, AUTOSAR_RS_Diagnostics.pdf 
10. AUTOSAR Requirements on Execution Management, 

AUTOSAR_RS_ExecutionManagement.pdf 
11. AUTOSAR Requirements on State Management, AUTOSAR_RS_StateManagement.pdf 
12. CFS core Flight Executive Requirements, 

https://github.com/nasa/cFE/blob/main/docs/cfe%20requirements.docx 
13. CFS Data Store application requirements,  

https://github.com/nasa/DS/blob/master/docs/cFS%20DS%20Requirements%20Docum 
ent%20V1_3%20072915.pdf 


