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Questions

1. Discuss in details not more than one page the relationship between Software engineering and Mechatronics engineering.

2. Explain the following and how they relate (a) computer science (b) computer engineering (c) software engineering. (Not more than two pages)

Answers
1. Mechatronics engineering, is a multidisciplinary branch of engineering that focuses on the engineering of both electrical and mechanical systems, and also includes a combination of robotics, electronics, computer, telecommunications, systems, control, and product engineering.
Software engoneering is a detailed study of engineering by analyzing user requirements and satisfying them associated with design, development, testing and maintenance of software product using well-defined scientific principles, methods and procedures . The outcome of software engineering is an efficient and reliable software product.
These are very different majors but have overlap in areas of embedded systems and robotics, real-time systems and control, and computer hardware. With software engineering, you are focusing on software systems; With mechatronics engineering, you are focusing on electro-mechanical systems. Mechatronics engineering touches more areas, but software engineering on its own is massive (Software engr. touches almost all new technologies).

2. What Is Computer Engineering? 

Computer Engineering is the marriage of Computer Science and Electrical Engineering. It focuses on computing in all forms, from microprocessors to embedded computing devices to laptop and desktop systems to supercomputers. As such, it concerns the electrical engineering considerations of how microprocessors function, are designed, and are optimized; how data is communicated among electronic components; how integrated systems of electronic components are designed and how they operate to process instructions expressed in software; and how software is written, compiled, and optimized for specific hardware platforms. Therefore, computer engineers are electrical engineers who specialize in software design, hardware design, or systems design that integrates both.

What is Computer Science? 

Computer Science is the study of how data and instructions are processed, stored, communicated by computing devices. A modern descendant of Applied Mathematics and Electrical Engineering, Computer Science deals with algorithms for processing data, the symbolic representation of data and instructions, the design of instruction languages for processing data, techniques for writing software that process data on a variety of computing platforms, protocols for communicating data reliably and securely across networks, the organization of data in databases of various types and scales, the emulation of human intelligence and learning through computer algorithms, statistical modeling of data in large databases to support inference of trends, and techniques for protecting the content and authenticity of data. Therefore, computer scientists are scientists and mathematicians who develop ways to process, interpret, store, communicate, and secure data.

Software engineering

Software engineering is the process of analyzing user needs and designing, constructing, and testing end user applications that will satisfy these needs through the use of software programming languages. It is the application of engineering principles to software development. In contrast to simple programming, software engineering is used for larger and more complex software systems, which are used as critical systems for businesses and organizations.
A Potentially Oversimplifying but Useful Distinction
Both Computer Engineers and Computer Scientists advance computing technology and solve problems using computing technology. If we consider computing technology in terms of scale, Computer Engineers operate often at the microscopic and macroscopic ends of the spectrum, whereas Computer Scientists work in the middle parts of the spectrum. More specifically, Computer Engineers deal with the physics of semiconductor electronics so that they may design hardware from the integrated circuit level (small), as well as with the integration of hardware and software optimized to run on it to realize complete, special-purpose computing systems (large). Computer Scientists write the software, design the databases, devise the algorithms, format the communications, and secure the data that are processed by the hardware to make the integrated system function.

A Concrete Example: An iPhone
Consider an iPhone. Apple employs both Computer Scientists and Computer Engineers to design each new version of the iPhone. Computer Engineers (and Electrical Engineers) designed the chips that house the integrated circuits that make the iPhone’s various components (cell radio, screen, controls, memory, microprocessor) function, and they figured out how to get the various components to work with each other. That involves looking at the device at both the microscopic level and the integrated systems level. Computer Scientists wrote the operating system that manages the memory and concurrently running applications, the apps in the app store that run on top of that operating system, the packing and unpacking of data into packets for network communication and the encrypting of data so that prying eyes can’t see it. The computer scientists provide the glue pieces that bring turn the computer engineers’ beginning product – the component designs – into the computer engineers’ end product – the device on which people text, browse the web, and play Angry Birds.
SIMILARITIES, DIFFERENCES AND OVERLAP

To begin, it is beneficial to understand how these two fields of study are similar. Ultimately, both are concerned with computer software and virtually everything related. For example, those with degrees in either computer science or software engineering may specialize in programming language development, systems software, software architecture, or application development. The focus of these two fields of study overlaps in that both require the student to develop an intimate knowledge of computers, and especially computer software and its various applications.

One way to understand the differences is to examine two specific words within the given nomenclature; namely, ‘engineer’ and ‘science’ (or ‘scientist’). Engineers, by nature, are tasked with developing solutions to problems or creating more efficient processes by using tools already in existence. By extension, software engineers often find themselves creating new software by utilizing existing languages or established practices already in use. Contrary to this, scientists often hone their expertise on research and developing (and pushing) the boundaries of their given field. As such, computer scientists may assist in the creation of new algorithms or language types that will eventually be put in use to create software.

Many agree that a degree in computer science best prepares a student for abstract problem solving and research on the development of computer technology, while a software engineering degree provides a student with knowledge regarding the software development process and how to apply this as an engineer.
