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Abstract 
The goal with the master thesis was to find a modular diagnostic platform to reuse in 
future Stoneridge Electronics projects. The master thesis started with Autosar as a 
consideration and the more we investigated about Autosar, the more drawn we were to it. 
This has led to the master thesis being devoted to Autosar.  Autosar (AUTomotive Open 
System ARchitecture) is a standardized automotive software architecture, developed by 
vehicle manufacturers, third-party suppliers and tool developers. Autosar seems to be a 
very strong approach for many vehicle manufacturers. All major vehicle manufacturers 
are today members of Autosar. This thesis presents several ideas on how to migrate an 
existing architecture to Autosar. It is important to migrate to Autosar in a step by step 
matter because of numerous reasons. Two reasons are cost to migrate to Autosar and 
reliability issues. One of the goals of this master thesis was to develop one of many 
Autosar software components also called basic software modules in C. The basic 
software module written is the Can Transport Protocol, which is a part of the diagnostic 
platform. Programming the whole Can Transport Protocol is a large assignment and 
beyond the scope of a master thesis for one person. The programming part was split into 
two parts. According to Autosar, the Can TP used in the Autosar architecture is ISO 
15765-2 USDT. This standard is used in many projects at Stoneridge Electronics. This 
master thesis also presents advantages and disadvantages of Autosar for Stoneridge 
Electronics. The conclusion is to be prepared for Autosar for numerous reasons. The 
major reason is the car manufacturer’s strong Autosar approach. Autosar is today well 
accepted by the major car manufacturers. There are however a few disadvantages with 
Autosar for Stoneridge Electronics and they are: 

• Cost to migrate to Autosar 

• Autosar requires more resources 

• Autosar has not yet considered the truck and bus industry. 
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Sammanfattning 
Målet med detta examensarbete var att finna en modulär diagnostikplattform för smidig 
återanvändning i framtida Stoneridge Electronics projekt. Examensarbetet startade med 
Autosar som en alternativ lösning men blev snabbt lösningen på examensarbetet.  Ju mer 
vi undersökte Autosar desto mer dragna till det blev vi. Detta har lett till att 
examensarbetet har blivit helt tillägnat åt Autosar. Autosar (AUTomotive Open System 
ARchitecture) är en standardiserad automobil mjukvaruarkitektur, utvecklad av 
biltillverkare, underleverantörer och verktygsutvecklare. Autosar verkar ha en väldigt 
stark frammarsch bland biltillverkare samt underleverantörer. Alla större biltillverkare är 
idag, i någon form, medlemmar i Autosar. Flera idéer presenteras hur man bör, på ett 
smidigt sätt, övergå till Autosar. Det är viktigt att man övergår till Autosar i en steg för 
steg process. Två anledningar är kostnaden att övergå till Autosar samt säkerhets frågor. 

 Ett av många mål med examensarbetet var dessutom att utveckla en av många 
Autosar mjukvarukomponenter, så kallade ”basic software modules” i 
programmeringsspråk C. Mjukvarukomponenten som utvecklades var ”Can Transport 
Protocol” som är en del av diagnostikplattformen. Att programmera hela komponenten 
krävde att examensarbetet delades upp i två delar. Enligt Autosar är Autosars ”Can TP” 
baserad på ISO 15765-2 (USDT). Denna standard (USDT) är idag mycket väl accepterad 
hos Stoneridge Electronics och återanvänds flitigt i många Stoneridge Electronics 
projekt. Detta examensarbete presenterar fördelar och nackdelar med Autosar för 
Stoneridge Electronics.  Slutsatsen är att vara förberedd med Autosar p.g.a. ett flertal 
anledningar. Den största anledningen är Autosars starka frammarsch bland biltillverkare 
och leverantörer. Autosar är idag väldigt accepterad bland de större biltillverkarna. Det 
finns dessvärre ett flertal negativa aspekter med Autosar för Stoneridge Electronics och 
dessa är:  

• Kostnaden att övergå till Autosar. 

• Autosar kräver mer resurser. 

• Autosar har ännu inte funderat på buss- och lastbilsindustrin.  
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Acronyms and abbreviations 

Abstracted Modular with clearly defined interface 

The meaning of modular and 
reusable. Making it independent 
of other modules. 

BSW Basic Software Module 
A part (module) of the Autosar 
architecture. 

CAN Controller Area Network 
Type of network used in vehicles. 
This network connects all ECUs. 

DCM Diagnostic Communication Manager 

The DCM is the diagnostic 
communication manager and 
provides communication 
services for the diagnostic 
platform. 

DEM Diagnostic Event Manager 

The DEM is the diagnostic 
event manager and is 
responsible for processing and 
storing diagnostic events 
(errors). 

DTC Diagnostic Trouble Code 
An error indication stored in the 
faulty ECU. 

E/E Electric/Electronic 
A name for the electric and 
electronic system in vehicles. 

ECU Electronic Control Unit 

A small embedded control box to 
control various functions in a car 
such as ABS system, ESP etc. 

ICL Instrument Cluster   

OEM Original Equipment Manufacturer 
Vehicle manufacturer such as 
Volvo, BMW. 

PCI Protocol Control Information  

A PCI contains various 
information about a diagnostic 
frame such as SingleFrame. 

PDU Protocol Data Unit 
A diagnostic frame containing a 
SDU and PCI. 

SDU Service Data Unit 

The SDU is the data to be 
transported and is a part of a 
PDU. 

USDT 

Unacknowledged Segmented Data 
Transfer 

A name for the ISO 15765-2 Can 
Transport Protocol. 
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1.0 Introduction 

1.1 Report outline 

This report starts with an introduction to the company and motivation to why this master 
thesis is necessary. This section also presents the mission statement, goal, approach and 
scope of this master thesis. Section 2 presents a background and the technical overview 
of Autosar. Section 3 presents a case study to Autosar and how to use the Autosar 
documentations. Section 4 presents the Can Transport Protocol, a part of the diagnostic 
platform and Autosar architecture. Section 5 presents our implementation of the Autosar 
component with some results. Section 6 presents conclusions and discussion about this 
master thesis. The last section, 7, presents all references used in this master thesis. 

1.2 Company Profile 

The Stoneridge Group was founded in 1965 in Warren, Ohio, by D.M. Draime, as a 
contract manufacturing business serving the automotive market. Stoneridge Electronics is 
a part of the Stoneridge group which is still based in Warren, Ohio. The history of 
Stoneridge Electronics AB started in 1988 and was formerly Berifors AB. Berifors was 
founded as a management buyout of the automotive electronics division from Ericsson 
Radio Systems. Products offered consisted mainly of electrical distribution centers and 
electronics control units. Volvo Trucks was the main customer. Stoneridge invested 35% 
of the shares in Berifors AB in 1995 and acquired the rest in 1997. Stoneridge focuses on 
the North American market while Stoneridge Electronics focuses on the European market 
with customers such as Scania, MAN, Volvo etc. Stoneridge Electronics headquarters is 
located in Stockholm, Sweden. Stoneridge Electronics strong side is to design, develop 
and manufacture highly engineered electrical and electronic components, modules and 
systems for the automotive, medium and heavy-duty truck and agricultural vehicle 
markets. Stoneridge Electronics is a leading supplier to the automotive, truck, bus, and 
off-road markets. Products developed and sold by Stoneridge Electronics are usually 
customized to fit each customer’s needs. Some examples are Instrument Clusters and 
Electronic Control Units (ECU). Some products such as Tachographs are general 
products sold to any OEM. 
 
Some products offered by Stoneridge Electronics are: 
 

 
 
- Instrument Clusters: Stoneridge Electronics expertise lies within designing and 
developing Instrument clusters. These instruments are very sophisticated and customized 
to each customer. 
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 - Tachographs: Used to log each driver’s daily trip with information such as speed, time 
etc. This product is usually not customized and sold to any OEM. 
 

 
 
-  Electronic Control Units: ECUs for a number of different applications have been 
developed by Stoneridge Electronics, ranging from very simple units to complex ones for 
a variety of applications in different automotive environments. 

1.3 Background 

1.3.1 Software Architecture 

Most of the products developed by Stoneridge Electronics fall within the ECU category. 
They are Instrument clusters, Tachographs, Multiplex systems etc. Much time required to 
develop these units is software development. The software architecture is highly 
sophisticated today compared to earlier days. The software architecture earlier days 
consisted of one big infinite main loop without a connection to any complex operating 
system and in some cases no operating system. Today, the software architecture is split 
up into small sections where one section (also called module) carries out an explicit 
function. Most of these modules are often bound to a more complex and dynamic 
operating system. The modules are then called for data process, by other modules, 
through clearly defined interface. 
 
The advantages for such an architecture are: 
 

- Prepare the programming by designing at earlier stages. 
- Get a much more comprehensive layout of the code structure. 
- Easier to split coding tasks to different programmers. 
- Easier to reuse/port separate blocks to other projects. 

 
An example of how such architecture may look like is presented below. 
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Figure [1]. Modular software architecture. 

 
Each of the modules presented above carries out an explicit function. 

1.3.2 Stoneridge Electronics Projects 

At Stoneridge Electronics, most projects use the same kind of software architecture. An 
example is presented below: 
 

Figure [2]. Typical software architecture for an ECU. 
 
In an ideal Stoneridge Electronics project, each of these modules would be totally 
independent of each other and would still cooperate well. This is however not the case in 
real life. A lot of these modules are overlapping because of code written outside the 
corresponding module. This is many times necessary to optimize the code to save 
resources. However, one should always keep in mind to keep each module as modular as 
possible. The availability of stronger and more powerful microcontrollers at better prices 
will eventually provide necessary resources. 
 

Module 
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1.3.3 Diagnostic platform 

A platform that is more or less available in all ECUs is a diagnostic platform. The 
diagnostic platform is available to monitor any errors occurred in an ECU and then store 
the error information. This error information is then retrieved by service personal at a 
local garage. An example of how a diagnostic platform may look like in an ECU is 
presented below. This is only a part of a complete and much more complex architecture 
for an ECU.  
 
 

GateWay

IVD/OBD

J1587 Kline USDT LIN

J1708 Kline Driver CAN Driver LIN Driver

Server HandlerClient Handler

Services
VDA_14230/DIS 14229/...

client_def.h
core files: client.c
                client.h

 
Figure [3]. A diagnostic platform. 

 
A rough example of a possible data-flow can be: 
 

1. Data comes in from outside (for example CAN bus) into the CAN Driver 
with destination “DIS 14229 Services”. 

2. CAN passes it to the CAN Transport Protocol (USDT) which assembles 
messages that are too long and cannot be handled by the CAN bus in a 
single frame. The limit for a frame sent/received with the CAN bus is 8 
bytes 

3. The whole message is then passed to the GATEWAY from the USDT. 

 



14 
 

4. The Gateway then decides, by checking source and target address, where 
the messages shall be passed on. 

5. The message is then passed on to the “DIS 14229 Services” for further 
processing. 

1.4 Problem (Mission Statement) 

Most of the projects at Stoneridge Electronics reuse existing code from existing projects 
rather than rewriting everything from scratch. All projects use different approaches thus 
having to rewrite the modules to adapt to each current project. This makes each module 
more and more project dependant and less reusable. This leads in most cases to a lot of 
code written outside the module and into another module thus making them less self 
contained and more dependent of other modules. This leads to a lot of work in adapting 
earlier code to newer projects. This is where this thesis comes in. Stoneridge Electronics 
wishes to abstract a diagnostic platform for future projects which will require as little 
implementation effort as possible into future projects. This means create a modular 
diagnostic platform. 

1.5 Goal 

The goal with this master thesis is to: 
 

- Look into one of many diagnostic platform modules, and modularize it as much as 
possible by making it independent of other modules. 

- Choose a module that will benefit as many newer projects as possible thus not 
choosing one helping few projects. 

- Start a foundation for other projects to start writing abstracted modules. 
- Investigate a new standardization program called Autosar which will be described 

in the following sections. 

1.6 Scope 

At the beginning, the idea was to develop (with the use of code from earlier projects) and 
abstract a diagnostic platform for use with all future projects at Stoneridge Electronics. 
This is however a very big project which is beyond the time and experience for us. After 
discussions with our instructors, the thesis was narrowed down to abstract the module 
CAN Transport Protocol. The Can TP is a part of the diagnostic platform and should 
serve as a model to develop the rest of the modules for the diagnostic platform. The scope 
also consists of investigating Autosar and how/if Autosar can help.  
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1.7 Approach 

1.7.1 Autosar 

A lot of time for this thesis was spent understanding how the Autosar architecture works 
in general before any real job was done. This took time and due to the size of Autosar, 
compromises had to be made. For example, Autosar specifies a methodology, a way to 
design and build Autosar architecture. Autosar also specifies, conformance testing, a way 
to test and simulate the environment. These two examples were not looked into in detail. 
It was mainly on Autosar BSW component level Autosar was looked into which will be 
explained later on.  

1.7.2 Coding 

Coding the whole software and only test it at the end can cause countless hours of bug 
repair. This is why testing parts of the software throughout the coding process instead of 
evaluating the whole finished module was necessary. The coding process was divided 
into the following steps: 
 

1. Code Single Frame. 
2. Test sending and receiving Single Frame. 
3. Code First Frame and Consecutive Frame. 
4. Test sending and receiving First Frame and Consecutive Frames. 
5. Code Flow Control. 
6. Test sending and receiving First Frame and Consecutive Frames with a Flow 

Control. 
7. Code timers. 
8. Test complete module. 

 
The programming was divided into two equal and clear parts between me and my partner 
and is presented in section 3.2.1. 
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2.0 Autosar overview 

2.1 Autosar background 

2.1.1 Autosar preface 

There seems to be a strong approach in using component- and model- based development 
to better handle the efficient development of complex embedded systems. Autosar is both 
component- and model- based. The model based development is described in the Autosar 
methodology. This is however beyond the scope of this master thesis and shall not be 
discussed further. See references [2] and [3] for more information about component- and 
model- based development.  
 
The following description of Autosar has been largely derived from the following sources 
[1,4,5,6,7,8,9]. 

2.1.1.1 General background 

Imagine having to buy a new computer for every program you want to use. This is the 
case for the automobile industry today. There is almost an ECU for each function an 
automobile possesses. There is no solution today to buy hardware and software separate. 
In an ideal world, OEMs would buy software for e.g. ESP, ABS, parking aid, alarm etc, 
and a separate computer to implement the software. However, this is not a perfect world 
and each ECU has to be developed and adjusted by the OEM to be able to execute its task 
and communicate with other ECUs.  
 
 

 
Figure [4]. Examples of different ECU functions. 

 
With more functions in the automobile domain and more existing features realized, the 
complexities in the systems are growing rapidly.  The picture below presents an example 
of how the development of automotive electronics has increased. As vehicles are 
becoming more and more complex, standardization is necessary to unite third party 
developers, suppliers and OEMs. 
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Figure [5]. Development of automotive electronics. 

 
The automobile industry has not been united until now. 

2.1.1.2 Autosar 

Autosar (AUTomotive Open System ARchitecture) is an open and standardized 
automotive software architecture, developed by vehicle manufacturers, third-party 
suppliers and tool developers [1]. The Autosar partnership is an alliance of OEM 
manufacturers, automotive suppliers working together to develop and establish an open 
industry standard for automotive E/E architecture which will serve as a basic 
infrastructure for the management of functions within both future applications and 
standard software modules (or modules as mentioned earlier) [1]. Autosar’s mentality is: 
 

“Cooperate on standards, compete on implementation" [1] 
 
The standard started as a German discussion club in august 2002 where Japan, France, 
Ford joined about a year later. General Motors completed the board the next following 
year. A joint technical team was set up to establish the technical implementation strategy. 
Today, Autosar consists of core partners, premium, associate members and development 
members.   
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Figure [6]. Autosar members. 

 

All of the leading OEMs and third-party developers are members of Autosar today and 
the number of members is still growing1. The core partners have been brought together 
considering their expertise within the automobile area to define the open system 
architecture standard. By standardizing the platform, the development effort can be 
reduced and an extra focus can be put on the functionality. A supplier working on an 
automobile function will be able to reach all OEMs with a single Autosar 
implementation. This will lower the technical threshold for creating automobile 
applications in the future thus leading to a growing number of suppliers plus reducing 
cost and optimized function. Autosar can in some sense be seen as corresponding to other 
existing software platforms, e.g. Microsoft Windows for PCs. However, embedded 
systems are different in that they are: 
 

- Resource constrained (limited memory, power, execution capabilities) 
- Mission critical, implying reliability and sometimes safety critical requirements, 
- Often involved in time-critical operations, providing requirements for real-time 

predictability 
 
More information can be found by reading references [2] and [3]. The above facts pose 
challenging requirements for the software architecture and stands. A car with existing 
Autosar implementation will be easy to reuse into the next vehicle.  

                                                 
1 For example, General Motors is a member with many OEMs below GM such as Saab, Opel, Cadillac, 
Chevrolet etc. These OEMs automatically becomes members; however this does not mean that the OEM is 
willing to implement Autosar. http://en.wikipedia.org/wiki/Automaker ranks all OEMs according to sales 
and the “major” OEMs are all today members. 
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2.1.1.3 Motivation for Autosar 

As vehicle complexity and functions are growing rapidly, it is necessary to unite 
suppliers and OEMs. The motivation for Autosar according them is [1], [19]: 
 

• Easier integration 
It will not be time consuming implementing an application by standardizing the 
software architecture.  

 

• Focus on function, not platform 
Setting up a new platform with few modifications takes time. This will probably 
reduce time modeling the platform thus leading to more time optimizing 
application and function. 

 

• Decrease cost 
Market competition will reduce cost with higher software quality. OEMs will be 
able to create own software to reuse.  

 

• Increase software quality 
Software will be optimized during time, because of easier reuse. 

 

• Increase flexibility and scalability to different platforms 
Modularize architecture (software modules) with high level of abstraction. This 
leads to software modules being able to be ported to other system with minimum 
amount of work. 

 

• Reuse of software 
Thanks to the abstracted layers and modules, the reuse of software is possible 
with minimum amount of work. 

 

• Reduce time to market 
Due to reuse of software and increased software quality, time to market can be 
reduced. 

 

• Maintainability throughout product life cycle considering updates and 
upgrades 
Since all of the layers and modules are abstracted, upgrading existing parts will be 
easier thus raising quality even more. 
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2.1.1.4 Autosar goal 

The goal with the standardization according to Autosar is [4]: 
 

• Realize future vehicle requirements, such as, availability and safety, SW 
upgrades/updates and maintainability [4] 

 

• Increased scalability and flexibility to integrate and port functions 
 

• Make it possible for OEMs and even suppliers to buy software and hardware as 
commercial and general systems. “Commercial off the shelf” [4] according to 
Autosar. 

 

• Enhance control of containment of product, processing complexity and risk 
 

• Reduce cost for scalable systems 
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2.2 Technical overview 

2.2.1 The core 

The fundamentals of Autosar lie in the definition of layers and 54 basic software 
modules. These will be explained in the following sections. The basic architecture of 
Autosar is presented in the picture below. 
 

 
Figure [7]. Picture of Autosar architecture. 

 
The architecture shown above is not detailed. This is a foreseeable layout of the Autosar 
architecture. As one can see, there is a standardized interface between all components 
thus leading to abstracted components making it easier to implement any component with 
minimum amount of work. The architecture is split up into several layers [5]. This is 
presented in the following section. 
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2. 2.2 Layers 

 
Figure [8]. Autosar layers. 

 
As a start, an explanation of each of the layers will follow. All of the layers include a 
clearly defined interface between each other. 
 
Microcontroller 
This is the hardware part with examples such as microcontrollers, external memory etc. 
 
Microcontroller Abstraction Layer 
The Microcontroller Abstraction Layer (MCAL) is the lowest layer and the closest layer 
to hardware. The MCAL help layers above to be totally independent of the 
microcontroller considering ports, pins, AD converter etc. The MCAL contains drivers 
for the corresponding microcontroller and peripherals such as external memory. The 
MCAL is highly dependent of microcontroller. 
 
ECU Abstraction Layer 
The ECU abstraction layer creates an abstraction from the drivers of the MCAL layer. It 
also contains drivers for external devices. Its main task is to make higher layers totally 
independent of the ECU hardware. It offers APIs for accessing peripherals and devices 
regardless of location (if the peripheral is an external device connected to the 
microcontroller or is built in). The ECU abstraction layer is highly dependent of ECU 
hardware layout but independent of physical microcontroller. 
 
Service Layer 
The Service Layer is the highest layer of basic software. The service layer offers basic 
tasks to BSW and applications through the RTE which will be described in the following 
segment.  
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The service layer offers: 
 

• ECU/Vehicle Network communication (CAN, LIN…) 

• Operating system 

• Memory services (Non Volatile RAM) 

• Diagnostic Services 

• ECU state management. 
 
The Service Layer is partly microcontroller dependent. Figure 8 shows the blue service 
layer connected to the microcontroller. 
 
Complex Device Driver (CCD) 
The CCD provides the application level direct access to hardware in critical timing and 
resource critical situations. 
 
Run Time Environment 
The Run Time Environment, RTE, is the heart of the Autosar architecture. The RTE 
provides communication services for the applications (above RTE). The function of the 
RTE is to provide total independency for applications from the mapping to a specific 
ECU. That is abstracting Autosar software components from a specific ECU. 
 
Application Layer 
This layer consists of Autosar Software Components (AUTOSAR SW-C). 

 

 
Figure [9]. Autosar application layer containing Software Components 

 
Autosar Software Components 

An AUTOSAR SW-C is a piece of software running on Autosar infrastructure. Software 
with functions such as ESP, ABS, alarm etc is implemented as an Autosar Software 
Components. Autosar separates application and infrastructure. Infrastructure is the 
foundation for the application. Infrastructure is all non Autosar Software Components 
such as basic software modules. Autosar prescribes everything needed to allow several 
Autosar SW-C to run over a network of ECUs and be able to communicate. There is a 
special kind of software component called Sensor/Actuator Software Components which 
encapsulates dependencies of the application, software, on specific sensors or actuators. 
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Autosar Software Component Description (SW-C Description) 

The Autosar Software Component Description provides description of the interfaces as 
well as other aspects needed for the integration of the Autosar software component (an 
example is resource required to run the Autosar software component). Figure 10 shows 
how the Autosar Software Components can look like when mapped on several ECUs. 
 

 
Figure [10]. Mapping Autosar Software Components to several ECUs. 

 
 

 
Figure [11]. A picture with Basic Software Modules 

 
Basic Software Modules 
The picture above represents the Basic Software Modules (BSW). Autosar specifies at 
the time of writing 54 modules and this number changes as new Autosar versions are 
released. The Basic Software Modules are together the foundation for the Autosar 
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architecture. The Autosar RTE uses standardized interface to the Basic Software 
Modules. All of the Basic Software Modules have standardized interfaces but the 
implementation is however different. This will make it possible to integrate Basic 
Software Modules from different suppliers and OEMs into any Autosar architecture. 

2.2.3 Autosar methodology. 

Autosar does not only standardize the software. Autosar also provides tools to model and 
generate the architecture. This is however beyond the scope of this master thesis and will 
not be explained any further. More information can be found at www.autosar.org.  

2.2.4 Autosar conformance testing. 

In order to ensure correct Autosar implementation based on the BSW specifications, 
Autosar will provide conformance testing. This is however beyond the scope of this 
master thesis and will not be explained any further. The conformance testing is planned 
with release 4.0 scheduled the end of 2009. 
 

2.3 Autosar and diagnostic services 

A trucks instrument cluster is highly sophisticated compared to an automobiles 
instrument cluster (ICL). If an error has come up on an automobiles ICL, for example the 
“check engine” lamp, a user is required to check the error at the automobile workshop. 
 

 
Figure [12]: Check engine lamp lit. An error has occurred 

 

This is however not the case for a truck or bus. If an error has occurred, the truck driver 
can ask all ECUs for diagnostic trouble codes (DTC) through the ICL and get the DTCs 
presented on a screen. A DTC is an error indication stored in the faulty ECU. It is the 
Autosar BSW DEM that handles the DTCs. The DEM is the diagnostic event manager 
and is responsible for processing and storing diagnostic events (errors). The DEM 
provides fault information to the DCM (e.g. provides all stored DTCs) [16]. The DCM is 
the diagnostic communication manager and provides communication services for the 
diagnostic platform [17]. The ICL is not the only client-acting ECU. Many trucks also 
contain a “telematic” which acts as a client. A “telematic” is an ECU that reports various 
data to a remote server. A client is a software component which asks diagnostic questions 
to other ECUs and a server responds to diagnostic questions. Most ECUs are servers, but 
not the ICL and “telematic”. When an error has occurred, the driver can ask the ICL to 
read all DTCs from all ECUs through a menu on a screen. This implementation is on 
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application layer level. The question is asked via the application layer and goes through 
the RTE, DCM, PDU router, Can TP, Can Interface, Can driver and out on the Can Bus. 
The idea is presented in the picture below. Assuming a full Autosar architecture 
implementation, the left architecture (see figure 13) is an ICL with possibility to ask any 
other ECU (the right figure) for DTCs.  
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure [13]. The left architecture is the ICL which asks another ECU (right) for DTCs. 

 
There is a situation when the ICL itself reports an error. This is a situation when the ICL 
wants to ask itself for any DTCs. This is however not supported according to Autosar. 
The main problem is that Autosar does not support a reroute from the PDU router back to 
DCM [18]. 
 

CAN Bus 

ECU: ICL ECU: ABS 
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Figure [14]. The routing situation above is not supported according to Autosar. 

 
This causes issues when an ECU wants to ask itself for any DTCs to present to the driver. 
There is however a solution which requires a special implementation until the issue is 
resolved.  
  

 
Figure [15]. A possible solution. 

 
This implementation requires the diagnostic application to check where the error exists 
before sending it to the DCM. If the error derives from itself, the ICL application will ask 
the DEM immediately instead of sending it to the DCM. If another ECU is asking, the 
routing follows the same rules as figure 13 presents. This implementation is not flexible 
but necessary at the moment. 

ICL 

ICL 
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3.0 Case Study: Developing an Autosar compliant basic 
software component – Can TP 

3.1 Working method for Autosar 

Autosar is only a specification. It does not tell you how to program it. Autosar specifies a 
certain amount of rules and requirements, that needs to be followed. How you do it is not 
Autosar’s issue as long as you follow their rules and requirements. Each implementation 
of Autosar is different. Autosar does not say how to do it, as it is rather a design of a 
complete architecture. An example of what it specifies is interaction between two 
modules as in API names. The final idea of Autosar is to make each BSW (Basic 
Software) work regardless of implementation. In the future release 4.0 planned around 
2009, the architecture will be tested according to Autosars conformance test to ensure 
correct implementation.  

3.1.1 Autosar documentation 

All Autosar documentation and specification is available on the internet at 
www.autosar.org. They are available for free and downloadable by anyone, however if 
used commercially, a membership is required. A good rule of thumb is to start reading 
the document “technical overview” [6]. This is a low level technical introduction to 
Autosar. All of the general Autosar requirements are explained in detail in the document 
“main requirements” [7] which is detailed and thus should be read briefly. The next 
document to consider is “layered software architecture” [5]. This is a document 
presenting the architecture in more detail thus should be strongly considered to anyone 
going to work with and develop Autosar components. To get an overview of all the 54 
BSW, a list including a description is presented in document 
“AUTOSAR_BasicSoftwareModules” [8]. The general requirements in detail for each 
BSW are presented in document “AUTOSAR_SRS_General” [9]. These documents 
should provide enough understanding for the overview of Autosar. 

3.1.2.1 Requirements traceability 

For each BSW, a list called requirements traceability is listed in the specification. These 
are a set of rules that needs to be followed in order to guarantee correct behavior between 
BSW’s according to Autosar. Each of these rules are described in detail as they are the 
backbone to Autosar. 

3.1.2.2 APIs 

Each BSW has a set of APIs to interact with other modules. The APIs are well defined 
and listed with detailed description in the specifications for each BSW. It is through the 
defined APIs that interaction between BSW is possible. This means that cooperating 
BSW can only interact through these APIs. 

3.2 Coding (Autosar) 

The mission is to develop a part of Autosar. The module to develop is the Can TP and the 
reason is well motivated in the section scope. The Can TP is a BSW that segments and 
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reassembles CAN frame messages that are larger than 8 bytes. A more detailed 
explanation of this BSW can be found in section 4.0. 

3.2.1 My part of the Can TP 

Developing the whole Can Transport Protocol is a large assignment and beyond the scope 
of a master thesis for one person. The programming part is split into two parts. My part is 
to program the Autosar Can TP’s receiving side. That is process messages coming from 
lower layers and process messages received from another ECU. This is explained in more 
detail in section 4.0. 

3.3 Implementing Autosar 

There are two Autosar implementation cases. One case is implementing Autosar into 
Autosar architecture and one case is implementing Autosar with non Autosar 
architecture. In the case for Stoneridge Electronics, a development of a total Autosar 
architecture from scratch is not the best and most economic. Many of the BSW specified 
by Autosar is based on existing standards and since Stoneridge Electronics follows many 
standards, converting existing software at Stoneridge electronics to Autosar is easier than 
developing Autosar from scratch. This section presents ideas how Stoneridge Electronics 
can migrate to Autosar. 

3.3.1 Implementing Autosar BSW into Autosar architecture 

If each BSW is made according to Autosar specifications, implementing any Autosar 
BSW into an existing Autosar architecture should be flawless. However, configuring 
each BSW module is necessary to guarantee correct interaction, but this is made at the 
configuration process through tools specified by Autosar. This process is described in the 
“methodology”. 

3.3.2 Implementing Autosar with non Autosar 

Implementing an Autosar BSW into non Autosar environment is a different story. 
Autosar does not say how to implement Autosar with non Autosar components. An idea 
to implement Autosar with non Autosar is to compare the two architectures and find a 
module that overlaps as much as possible. This is another motivation why the choice was 
made to develop the Autosar Can TP. The Can TP standard used in almost all Stoneridge 
Electronics projects is the 15765-2, the same as Autosar specifies. According to Vector 
Informatik ®, gradually migrating individual BSW into new ECU’s instead of immediate 
total Autosar implementation is the key to a good Autosar solution with minimized risks 
[10]. This approach will lead to a mix of Autosar and non Autosar compatible 
components. This approach is the most logical solution since the cost of migrating to 
Autosar in a single immediate total Autosar implementation is too costly [10]. Non 
Autosar software components can be translated to Autosar in a stepwise manner. The 
picture below presents an idea. 
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Figure [16]. Example of possible implementation in stepwise manner. 

 

The red boxes represent non Autosar components and the green boxes represent Autosar 
components. By comparing the Autosar architecture and the current architecture, an 
overlap, or a close overlap, will most likely occur. The picture above uses the transport 
protocol as an example. The first step is to migrate the transport protocol to Autosar. The 
surrounding modules will however be incompatible with the Autosar BSW thus a 
solution is necessary. Two examples are presented below. 
 

 
Figure [17]. Example of two possible interface methods. 

 
Figure 17 to the left presents an idea how to implement the interface to Autosar BSW 
within the non Autosar module. As an example, the function names of the surrounding 
non Autosar component are translated into Autosar APIs. The figure to the right presents 
an idea where an interface layer (pink) is implemented between Autosar and non Autosar 
components. A so called “interpreter” which will convert Autosar data to non Autosar 
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data. After implementing a good interface to the surrounding modules, the next step is to 
convert the surrounding modules to Autosar for the next version.  
 

 
Figure [18]. The next step to a closer complete Autosar implementation. 

 
Since an Autosar component in a non Autosar architecture is highly dependent of other 
non surrounding modules such as OS, it might be necessary to modify the Autosar BSW 
to fit the current environment and as later versions are developed, these modules can 
slowly be migrated to Autosar thus leading to a more complete Autosar BSW. By 
migrating to Autosar in a step by step manner, many existing non Autosar components 
can be converted to Autosar instead of programming one from scratch thus decreasing 
time and cost. 
Another approach is to use the RTE as a starting point. The approach is to model the RTE 
according to Autosar so the application layer will be able to communicate with it. The 
idea is presented below. 
 

 
Figure [19]. Another approach to implementing Autosar into non Autosar environment. 
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The non Autosar components will need a necessary interface layer connected to the RTE. 
Since the application layer is totally independent of layers below the RTE, the 
applications can be developed according to Autosar without a full Autosar 
implementation.  
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4.0 The Can Transport Protocol 

4.1 General 

The following description of Can Transport Protocol has largely been derived from the 
following sources [12, 13]. 
 
A CAN message being transported on CAN network cannot be larger than 8 bytes 
according to the CAN standard (ISO 11898-1). That is, each frame being sent from one 
ECU to another ECU cannot be larger than 8 bytes. What if an ECU wants to send a 
message larger than 8 bytes? This is where the CAN Transport Protocol (CAN TP) comes 
in hand. If a message is too long, the CAN TP segments the whole message into smaller 
frames, and sends them in a flow. 
 

 
Figure [20]. Message flow from one ECU to another. 

 

The sender divides the data to 8 byte fragments and sends it to a target ECU. When an 
ECU receives a CAN message, the CAN driver passes it on to the, CAN TP. The CAN 
TP then analyzes if the message received is a fragment of a long message or if it is a 
single and whole message. If the message is a single frame, the message is simply passed 
through to higher layers. If the message is the beginning of a large message, the CAN TP 
prepares to receive all the frames, unite them as a whole message and pass it on to the 
higher layers. 
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Figure [21]. A transmitted message too long to fit into one frame. 

 

4.2 Existing Standards 

There are a few Can TP standards today. Examples are Volkswagen TP 2.0, Bosch 
MCNet and ISO 15765-2 also known as USDT (Unacknowledged Segmented Data 
Transfer). The mostly used standard in this industry today is the ISO 15765-2 which is 
also used by Stoneridge Electronics [12]. The main purpose of ISO 15765-2 is to: 
 

• Segment messages larger than 8 bytes 

• Reassemble messages larger than 8 bytes 

• Detect errors 

The ISO 15765-2 is only a specification and should not be confused with being an 
implementation.  Two different implementations can act differently, even though they use 
same specification. ISO 15765-2 does not say anything about the interaction to 
surrounding layers and modules. It does not say how to code the Transport Protocol nor 
mention anything about function names and API’s to surrounding layers and blocks. It is 
solely a Transport Protocol specification. It will for example tell you how fragmented 
messages should look like, and specify timing. 

4.3 Autosar Can Transport Layer 

4.3.1 General 

According to Autosar, the Can TP used in the Autosar architecture is ISO 15765-2 
USDT. Here is a quote from the Autosar Can Transport Protocol specification: 
 

“It is an AUTOSAR decision to base basic software module specification 
on existing standards, thus this AUTOSAR CAN Transport Layer 
specification is based on the international standard ISO 15765, which is the 
most used standard in the automotive domain [12].“ 
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The essential difference between Autosar Can TP and ISO15765-2 is minimal since the 
Autosar Can TP is based on 15765-2. The major difference is Autosars specification to 
the surrounding layers. The Autosar Can TP is highly dependent of Autosar BSW Can 
interface and PDU router [12] which is not the case for the ordinary ISO 15765-2 
standard. 

 
Figure [22]. Autosar Can TP’s dependency to other modules. 

 
PDU router provides service to route PDU messages to various BSW. The PDU router 
functions as a gateway. Since the Can TP does not own an own internal buffer, the Can 
TP will allocate memory from the PDU router to store fragmented frames which will later 
be assembled and sent to upper layers. The Can interface provides an interface to the Can 
driver to above layers, in this case the Can TP. 

4.3.2 API 

The Autosar Can TP specification defines API’s to the surrounding modules. They are: 
 

• CanTp_Init 

This API initializes the whole Can TP by initializing global variables and turns on 

the Can TP by setting a state to CANTP_ON. 

• CanTp_GetVersionInfo 

This API returns a version number of the current Can TP software 

implementation. 

• CanTp_Shutdown 

This API closes all pending connections, free up resources and shuts down the 

module. 

• CanTp_Transmit 

This API is called by the upper layer when data needs to be transmitted through 

the Can TP. When the transmission is completed or an error has occurred, the Can 

TP notifies the upper layer by calling the PDU router with 

PduR_CanTpTxConfirmation. 

• CanTp_MainFunction 

The main function (starting point) for scheduling. 
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• CanTp_RxIndication 

This API is called by the lower layer as an indication that a frame has been 

received and ready to be processed. 

• CanTp_TxConfirmation 

This API is called by the CAN interface (lower level BSW) when it has 

successfully managed to transmit a message on the Can network. 

A more detailed description is available in the Autosar Can TP specification [12]. It is 
only through these APIs interaction with the Autosar Can TP is possible. 

4.3.3 The frames 

Each diagnostic frame, also called Protocol Data Unit (PDU), consists of two parts, 
Protocol Control Information (PCI) and a Service Data Unit (SDU). The figure below 
presents a figure of a PDU containing PCI and SDU. 
 

 
Figure [23]. A Can frame also known as PDU. 

 

The SDU is the data to be transported to the higher layers and the PCI contains various 
information about the message. The PCI describes four types of messages and they are: 
 

• SingleFrame 

Data below 8 data bytes can be sent in a single CAN frame. A SingleFrame 

contains 7 bytes of data and 1 byte PCI information with information about length 

and type of received frame. The type is SingleFrame. 

• FirstFrame 

Data that cannot fit in a single frame needs to be segmented at transmission and 

reassembled at reception. A FirstFrame contains 6 bytes of data and 2 bytes PCI 

with information about type of message and total length of the message. The Can 

TP can handle messages up to 4096 bytes. 

• ConsecutiveFrame 

After a FirstFrame comes all consecutive frames. A ConsecutiveFrames PCI 

contains same type of information as SingleFrames PCI. 

• FlowControl 

A FlowControl adjusts the rate at which ConsecutiveFrames are sent from the 

sender. The RX side sends a FlowControl to the TX side. The FlowControl does 

not contain any data (SDU), only 3 bytes PCI. Each FlowControl contains 

PDU 

PCI SDU 
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parameter values STmin, BlockSize and FlowStatus according to ISO 15765-2. 

STmin, Separation Time, parameter value specifies the minimum time gap 

between the transmission of two ConsecutiveFrames [13]. The BlockSize 

parameter indicates the transmitting side the maximum amount of 

ConsecutiveFrames that can be received without the need for a new FlowControl. 

FlowStatus indicates the transmitting side ContinueToSend (CTS), WAIT or 

overflow. The CTS signals the transmitting side to send the ConsecutiveFrames 

according to the BlockSize and STmin. The WAIT FlowStatus signals the 

transmitting side to wait sending any further frames until the next CTS. The 

reason can be the lacking of available RAM. Overflow signals the transmitting 

side to abort by not sending any further frames. The overflow is sent if an error 

has occurred. 

A flow chart is presented below for a better understanding. 
  

 
Figure [24]. A flow chart of the segmentation. 

 

1. The sending side transmits a FirstFrame to a receiver. 

2. The receiving side sends a FlowControl to adjust the sending side to the receiving 

side. This FlowControl contains FlowStatus ContinueToSend. 

FlowStatus: CTS 

FlowStatus: CTS 

FlowStatus: WAIT 
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3. The sending side transmits the number of ConsecutiveFrames according to 

BlockSize. 

4. After the last ConsecutiveFrame according to BlockSize, the receiver sends 

another FlowControl but this time WAIT because it could not allocate a buffer. 

5. After a successful buffer allocation, it sends a FlowControl CTS. 

6. The receiving side now receives its last frames. 

4.3.4 Can TP channels 
The Autosar Can TP is setup to process frames internally via channels. Each Can ID, that 
is each ECU, is statically configured to one channel. The channels are managed 
independent of each other with own buffer allocation to PDU router, internal buffer, state 
machine etc. The state machine stores various status data information.  
The idea is presented in the picture below. 
 

 
Figure [25]. Can TP’s internal channels are totally independent of each other 

 

Each channel is locked during a process to the corresponding ID. The Can TP will ignore 
any other incoming Can ID frame during the processing of another ID. Each Can ID is 
statically configured to one channel. The number of configurable channels in this 
implementation is limited by 8 or 16 bit data type according to Autosar [12]. A user can 
for example configure one single ECU to a dedicated Can TP channel, and configure the 
rest of the ECUs to another Can TP channel. The Autosar Can TP is half-duplex. Half 
duplex provides communication in both directions (between two ECUs) but only one 
direction at a time. As an example, a walkie-talkie conversation is half duplex and a 
mobile phone conversation is full-duplex. 
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4.3.5 Difference between different Autosar versions (Can TP) 

Since the first Autosar Can TP version has been released, a lot of improvements have 
been made. The first version released is 1.0 which was not available to the public and the 
latest version is 2.1 which is the first public version. The first version for example only 
specifies one connection channel and 2.1 specifies multiple connection channels. A list of 
changes over the versions is available in the Autosar Can TP specification [12]. 
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5.0 Our implementation 

5.1 Can Transport Protocol 

5.1.1 File structure  

Autosar specifies a file structure to provide a smooth implementation into the 
architecture. All of the rules are specified in the requirement traceability [12]. An 
example is shown below. 

 
Figure [26]. File structure for the Autosar Can TP. 

 

Autosar does not forbid a file structure in addition to the one specified in the 
specification. This implementation includes all of the files above and a few external files 
as well. 
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Figure [27]. File structure for our implementation. 

 

MyMemory contains a function for allocating memory statically and CanTp_StdFunc 
contains ID translating functions. CanTp_ExtFunc contains APIs to simulate the 
surrounding BSW Can Interface and PDU router. The rest of the files are explained in the 
Autosar Can TP specification. 

 
5.1.2 Dependency to other modules  
As mentioned earlier, the Autosar Can TP is highly dependent of surrounding BSW Can 
Interface and PDU router, see figure 22. For example, the Can TP does not possess a 
buffer of its own for writing the received message. The Can TP will write the received 
message, excluding PCI, into PDU router buffer, not Can TPs own buffer. The Can 
Interface provides a pointer to where the data has been received to be able to write into 
the PDU router buffer. The Can TP only has an 8 byte buffer to store backup data for 
each channel. A simulation of the Can Interfaces and PDU routers was made to be able to 
make the Can TP work. With the simulation, we managed to write a test program to test 
the Can TP. This is discussed in section 5.0. 

 

5.1.3 Implementing Autosar Can TP into Autosar architecture 
(Configuration) 

Each BSW will include a configuration file, CanTp_Cfg.h in this case, with various 
configuration parameters. Since Autosar also specifies tools to setup an Autosar 
architecture, the configuration file is linked to the tool. Each configuration file includes 
an XML file describing each configuration parameter. The XML is then used by the tool. 
Since the Autosar methodology is out of the scope of this master thesis, an XML file has 
not been made. A few examples, of configurations for this implementation, are presented 
below. 
 

 

///define max number of concurrent connections (channels) 
#define CANTP_MAX_CON 4 
 
///define max number of can device connected 
#define CANTP_MAX_RXNSDU 4 
#define CANTP_MAX_TXNSDU 4 
///addressing format and related data length for single frame 
#define CANTP_EXTADDR_DATALENGTH 6 
#define CANTP_NORADDR_DATALENGTH 7 
#define CANTP_NORADDR_FF_DATALENGTH 6 
#define CANTP_CHANNEL_BUFFERSIZE CAN_FRAME_SIZE 
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5.2 Test and result 

5.2.1 Testing the Can TP 

A test environment was setup to test the Can TP BSW. An interaction was made between 
the TX and RX side. The sending side transmitted a frame while the receiving side picked 
it up. Instead of letting the Can Interface send a frame out on the Can bus, the Can 
Interface recalled the Can TP with a notification it had received a frame. The picture 
below presents the idea. 
 

 
Figure [28]. A real life situation to the left and our test to the right. 

 
1. The PDU router requests to transmit a message larger than 8 bytes therefore 

segmentation is needed by the Can TP. The PDU router provides a pointer to the 
data and indicates the length of it. 

2. The Can TP segments the message and sends the frame to the Can Interface. 
3. The Can Interface will in a real situation send it to the Can driver according the 

figure to the left. However, since we do not have the Can Interface, Can Driver 
and a Can Bus, the Can Interface simply recalls the Can TP with a 
CanTp_RxIndication to indicate to the Can TP that a frame has been received. 

4. The Can TP receives the frame and processes it as usual.  
5. The Can TP then writes the frame to the PDU router. If needed, a FlowControl is 

sent. If this is not the last ConsecutiveFrame, the whole process restarts at 2. 
 
This testing method is possible because the transmitting and receiving side uses separate 
channels, so all variables and timers are separate. Each channel uses an own instance of 
the state machine and is totally independent of another channel. Section 6.1 discusses this 
issue in more detail. 
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The picture below presents a screenshot from our test program. 
 

 
Figure [29]. The test program. 

 
The PDU router requests to transmit a message with length of 41 via the Can TP. The 
Can TP segments the message and sends it to the Can Interface just as described above. 
As seen in the figure above, the transmitting side uses channel 0 and receiving side uses 
channel 1 and both are totally independent of each other. When the last 
ConsecutiveFrame has been received, the Can TP notifies the PDU router that everything 
has been received with PduR_CanTpRxIndication(PduId=1, Result=0). Result=0 means 
OK. 
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5.2.2 Implementing Autosar into an existing Stoneridge Electronics 
Project 

As mentioned in section 3.4, implementing Autosar into Non Autosar architecture, 
requires some rework of existing Stoneridge Electronics architecture to be able to 
implement this Autosar Can TP BSW. By taking a Stoneridge Electronics project, and 
modifying everything around the Can TP BSW to be able to implement it, a smooth and 
safe migration to Autosar is prepared. This has however not been tested. 

5.2.3 Facts about the Can TP BSW 

A few questions have been asked by employers at Stoneridge Electronics about the Can 
TP. 
 
General questions about the Autosar Can TP: 
 

• How much of ISO 15765-2 is implemented? 
As mentioned earlier, Autosar specifies the complete ISO 15765-2 specification 
except the choice has been narrowed to half-duplex (this is an Autosar decision). 
ISO 15765-2 specifies both half-duplex and full-duplex. 

 

• How many simultaneous channels are possible? 
The number of simultaneous configurable channels is limited by an 8 or 16 bit 
data type according to Autosar. That is 255 or 65536 simultaneous channels. 

 

• How many CAN busses does the Can TP handle?  
The Can TP supports 1 instance per connected CAN cluster, that is one Can TP 
BSW per physical ECU unit [8]. 

 

• Is the memory statically or dynamically allocated? 
The memory is statically allocated since dynamic memory allocation is forbidden 
according to MISRA [14]. MISRA is a coding guideline for vehicle software.  
 

Questions about the implementation: 
 

• How complete is the Autosar Can TP BSW implementation? 
The implementation written misses two configurable options. Padding is always 
ON which means the length of a message is considered to always be 8 bytes. If 
padding could be OFF, frames could be smaller than 8 bytes. The second option 
not implemented is extended addressing. The only addressing format available is 
standard addressing. Extended addressing contains 1 byte extra information in the 
PCI about target address. 

 

• Has any error handling been considered and/or implemented?  
Full error handling has been implemented. For example, the Can TP will 
automatically abort a received ConsecutiveFrame with wrong sequence number. 
If a frame has been lost between two ECUs, a timer will trigger and abort 
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everything. A full implementation has been made of ISO 15765-2’s handling of 
unexpected PDU for half duplex. 

 
 
Since Stoneridge Electronics follows MISRA guidelines, a tool was used to make sure all 
rules were followed correctly. The tool used is called lint [15]. 
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6.0 Conclusion and potential for future work 

6.1 Test program 
Whether the written test program is enough or not is difficult to evaluate. There was a 
request to setup a real test environment with true CAN hardware but because of time 
constraints, this has not been possible. The most important test function was to evaluate 
the logic of the Can TP. The main function of the Can TP module is to segment and 
reassemble messages larger than 8 bytes. The logical part was tested first with good 
results. Full error handling has been implemented, so it was necessary to try out the error 
handler. Errors were simulated manually by sending for example a ConsecutiveFrame 
with wrong sequence number. The Can TP detects the error, stops receiving any further 
message from the same ID and notifies corresponding BSW with an error indication. 
Another example was made by sending a random flow control with no connection to any 
message. The error was detected by the Can TP by ignoring the frame and not processing 
it. Timing was also tested manually by receiving a timed out frame. If a frame is delayed 
and exceeds the timing constraints, the Can TP will trigger error and clean the state 
machine by setting it to IDLE. Since the state is IDLE, any incoming ConsecutiveFrame 
that is delayed will be ignored. This way any other new incoming frame can be 
processed. 

6.2 Pros and cons with Autosar 

Whether Stoneridge Electronics should migrate to Autosar is not an easy decision. Some 
ideas have been presented which provide source guidance to support a decision and how 
migration could be achieved. Autosar “seems to be a good idea” and all major automobile 
OEMs are members of Autosar. A drawback is that Autosar focuses on the automobile 
industry and not the truck and bus industry which is the industry Stoneridge Electronics is 
focused on. However, Autosar might address this issue in the near future. Here is a small 
list with pros and cons of Autosar for Stoneridge Electronics to be considered in addition 
to Autosar’s motivation (section 2.1.1.3): 
 
Pros: 

• OEMs strong Autosar approach (almost all major OEMs are members of 
Autosar). 

• Be prepared for requirements from the OEM to use Autosar. 

• Will most likely become profitable in long-terms. 

• Emphasize software modularity  

• Standardized software architecture. 
 
Cons:  

• Autosar requires more resources. 

• Autosar has not considered the truck and bus industry yet. 

• Another better standard might be released in the future. However, this does not 
seem to be the case at the time of writing. 

• Costs to migrate to Autosar. 
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• OEMs in the future might abandon Autosar. 

• The Autosar Can TP is half-duplex. Stoneridge Electronics wishes to use full-
duplex in some cases. 

• The architecture is fixed and not flexible. That is, no extra BSW can be added for 
example (complex drivers can solve the problem but this is however not an easy 
and appreciated task). 

• Timing and safety has not yet been considered but is coming more likely with 
Autosar 4.0 [19]. 

6.3 Conclusion 

The master thesis started with Autosar as a consideration and the more we investigated 
Autosar, the more drawn were we to it. This has led to the master thesis being devoted to 
Autosar. The mission statement was to find a modular diagnostic platform to reuse in all 
Stoneridge Electronics projects. If any diagnostic platform is considered, Autosar is most 
likely to be the only candidate. The reason is that Autosar defines a diagnostic platform 
and it seems all major OEMs are moving towards Autosar. Stoneridge Electronics does 
not want to end up behind OEMs strong Autosar approach. It is important to consider 
Autosar incase OEMs only hire third party developers in the future who are prepared for 
Autosar. By considering Autosar, one can be prepared for such a requirement by the 
OEM to be considered as a potential developer. 
 
Another goal was to choose a module and modularize it as much as possible. This has 
been done with very good result. However, abstracting the Can TP our self was not 
necessary since Autosar has already abstracted all the BSW, so coding the Can TP was 
enough. The idea of the Can TP is to serve as a model for future Autosar development. 
The amount of work developing the Can TP, compared to other Autosar BSW, was 
fortunately very reasonable as we managed to finish it within out time constrains.  

6.4 Future work 

Autosar is a very big standard. Much more can be done after this master thesis. First of 
all, there is a chance that completing the Can TP is necessary with extended addressing 
format and making it possible to activate padding. This has been discussed in section 
5.2.3. Also, no methodology templates have been for this implementation of Can TP. 
This is however not necessary for us since the methodology applies to higher level of 
Autosar, when for instance many Autosar components are available and ready to generate 
the Autosar architecture with tools. Another potential future assignment is to test the 
Autosar in a non Autosar environment to see how it works. That is reusing it in future 
projects. This will most likely become true ahead for Stoneridge Electronics. A new 
future master thesis for Stoneridge Electronics could be writing another BSW near the 
Can TP, such as PDU router or Can interface, to test the interaction between two BSW’s. 
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A. Appendix 

A.1 State machine for the flow between two Can TP’s (Two ECU’s). 




