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ABSTRACT:  Requirements engineering is the description of functionality as well as the functional and non-

functional textual documentation of property requirements of software being designed. This involves a phase of 

software development lifecycle and also a subdomain of software engineering. There are multiple forms; may be 

short textual descriptions of functionality as well as fully executable model-based (like V-model) specifications 

in designing automotive software systems. ISO 26262 prescribes such safety standard for the design in various 

phases in the automotive domain. Rapid changes in the development of modern automotive systems involve 

development methods; processes, and toolchains are constantly changed, modified, and improved to handle the 
increasing complexity of the development procedure. There are challenges in the development itself. The 

modification of the implied processes is to be dealt with carefully. Both textual and graphical overview of the 

main currently involved tools are important for optimal planning of development processes for future 

automotive systems. The number of features within a modern-day premium automobile has significantly 

increased and these are realized by software. The vehicle has to be kept on the track and may be displaying a 

movie for rear seat entertainment is a requirement. The software modules are on embedded systems, some of 

them fulfilling mission-critical task.  Various tools and processes are to be integrated into the development 

process, delivering document metadata which can be used for insights like Software Fault Prediction (SFP). In 

this paper, requirements engineering for automotive embedded systems, status report on automotive software 

development and state=of-the-art tools and methods used in the automotive industry are discussed. 
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I. INTRODUCTION 
In this paper, the development of automotive software is discussed. Following topics are discussed: 

requirements engineering for automotive embedded systems, status report on automotive software development 

and state-of-the-art tools and methods used in the automotive industry are discussed. It is important to note the 

future trends of automotive software development. 

 

II. REQUIREMENTS ENGINEERING FOR AUTOMOTIVE EMBEDDED SYSTEMS 

In modern days, premium cars, trucks, buses and bikes may have more than 100 Electronic Control 

Units (ECUs) and software as much as 1 GB of onboard binary code in addition to maps, music and other 

downloadable data. There is enormous growth of software, which includes more safety-critical areas like 

collision avoidance, automatic parking and driving. Requirements engineering has methods, tools, and 

techniques for documenting, prioritizing, and maintaining quality of software. The user requirements, implicit 

expectations and professional standards are very important. ‘Requirements’ is an objective; a condition or 

capability to satisfy a contract, standard, specification, or other imposed documents. Testability of the system, 

traceability of the functionality to design and traceability of the project progress are the key issues. Software 

requirements engineering is becoming more and more important because the automotive industry has recognized 

the need to shift its innovation from the mechanical parts of the car to its electronics and software. These are just 
the two challenges which lead to two very important trends in automotive software requirements engineering. 

Car software designers or constructors gradually break down the requirements from the car level to the 

component level. They also gradually refine them from textual requirements to the behavior of the software. In 

the automotive domain, there are three tiers of suppliers. 
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III. STATUS REPORT OF THE AUTOMOTIVE SOFTWARE DEVELOPMENT 
  This section gives an overview of the current situation.  There are challenges in the development 

process like currently used development tools and toolchains. The sophisticated development cycles and the 

expectations of the customers are hard to satisfy if no solutions for these challenges are found. Virtual methods 

for development and validation became more popular and feasible because of decreasing development cycles,  

test and validation at early stages of development, complexity of functions and systems, cost reduction, and 

additional issues. Many different approaches and tools try to address virtual development and validation 

methods. Interdivisional work often fails due to missing common toolchains and standardized processes. As 

solution for automotive applications, the Functional Engineering Platform (FEP) can be named. Conducting 

tests with advanced driver-assistance systems (ADAS) or automated driving vehicles at a certain point of the 

development process in the virtual environment is safer than in the real world. Highly connected vehicles 

require a large amount of data to perform automated driving.  Additionally, driving data are used to improve 
vehicle functions and help to develop new systems. As hackers adjust and improve their approaches constantly, 

it may be necessary that the installed security mechanisms in the vehicle are updated frequently. In the 

automotive domain, several tools and toolchains have been established over the decades. In the current 

automotive development projects, the MATLAB/Simulink/TargetLink toolchain is widely used for system 

design, implementation and code generation. IBM Rational Rhapsody is a UML modeling tool supports all types 

of UML diagrams with the corresponding elements and provides simulation features and code generation 

techniques. 

 

IV.   TOOLS AND METHODS USED IN AUTOMTIVE INDUSTRY 
A modern-day premium car can contain more than a 100 Electronic Control Units (ECUs), 10 networks 

and up to 2 SIM cards, and several kilometers of cable. The software within a modern-day premium car might 

claim up to one million Lines of Code (LOC). Software modules need to fulfill various tasks. Some features 

require multiple sensor values connected to different ECUs and influence more than one actuator. The majority 

of software components need to run under embedded conditions and deliver their result within real time and soft 

real time. Some features need to meet guidelines like that of Motor Industry Software Reliability Association 

(MISRA) or need to satisfy safety requirements as Automotive Safety Integrity Level (ASIL). Therefore, a car 

can be seen as a heterogeneous network of many distributed computers running a high number of software 

functions, either stand-alone, distributed asynchronous, or synchronous. A core component is a clear separation 

between requirements, development, and testing realized by using different specialized tools working together 

with an adopted toolchain. This toolchain enables exporting requirements written in DOORS into a Matlab 
Simulink model. Thus the engineer designing the model can trace if subsystems accord to requirements. The 

developed taxonomy guides engineers on the selection of new tools and methods. Software development has 

various sub-milestones like interface freeze and feature freeze. Software Fault Prediction (SFP) is a new idea to 

be integrated. Automotive software development follows restrictive settings in terms of coding guidelines. It is 

possible to gain advantages. Support Vector Machine (SVM), Naïve Bayes (NB), and Random Forest (RF) 

repeat the measurement step and use the trained machine learning system to derive a probability if there is a 

bug. 

 

V. CONCLUSION 
In this paper, requirements engineering for automotive embedded systems, status report on automotive 

software development and state-of-the-art tools and methods used in the automotive industry have been 

discussed. The readers’ attention is drawn to the references for more information. 
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