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Software Engineering
[bookmark: _GoBack]1) Discuss whether professional engineers should be certified in the same way as doctors or lawyers. Give advantages and disadvantages of certification in Software Engineering. Can a software engineer become a certified Professional Engineering (PE)? Explain.
Professional engineers should be certified in the same way that other professionals such as lawyers and doctors do. This is due to the fact they are providing services whose quality and standard need to be kept in check. Besides, having them to be certified will keep rogue engineers from practice and promote development of an ethical perspective in the engineering industry. Take the example of software engineering; in the contemporary world, almost every company is using the services of software engineers. A software engineer developing a security system for a company or the government ought to be certified to ensure that they meet specific standards. These will protect clients from being held at ransom or from software engineers that perform substandard work.
Professional engineers have a primary purpose in providing their services in appropriate and safe levels. For instance, a civil engineer is trusted to develop bridges that will not fall. Electrical engineers are trusted with creating and distributing electricity safely. Each of these professionals create a body harmonize practice but the professional bodies are rarely authorized to block dangerous and incompetent practitioners or offer certifications to well-performing individuals. It is thought that some engineering fields are contemporary and failed to enjoy the advantage of old professions, such as doctors and lawyers, that got on the law books before being subsumed in the larger business structures. Certifying software engineers will offer crucial advantages to the field of practice by making it more competitive. They will train and develop skills according to standard procedures and abide to the legal conduct stipulated by the governing body. Besides, the public opinion of software engineering will be more positive when there are set standards and codes of adherence. It will be easier for employers to hire competent engineers because certification will clarify the minimum requirements and competencies to practice in the respective fields.
2) Giving reasons for your answer based on the type of system being developed, suggest the most appropriate generic software process model that might be used as a basis for managing the development of the following systems:
• A system to control safety air bag system in a car: the most appropriate generic software development process for this system is the waterfall model. The air bag system is a safety critical system. The analysis and design requirements must be devoid of flaws before the implementation of the system.
• A virtual reality system to support software maintenance: This system will have requirements that change and the components in the user interface will be extensive. Therefore, an incremental development with some user interface prototyping would be appropriate. Besides, the requirements for such a system cannot be predicted thereby authenticating the use of an exploratory development.
• A university class scheduling system that replaces an existing system:   since the system requirements are well-known, the reuse-based approach is appropriate. 
• An interactive travel planning system that helps users plan their trip: such a system will need a complex UI, which must be stable and reliable. Besides, the system requirements will change as the user interact with the system. Therefore, throwaway prototyping followed by incremental development should be the appropriate model for the system.
3) Explain why change is inevitable in complex systems and give examples (apart from prototyping and incremental delivery) of software process activities that help predict changes and make the software being developed more resilient to change.
In complex systems, the requirements may change due to changes in the market. Besides, a better solution to the old system requirements may be necessary. Developing such systems interactively can help predict the changes that will be needed because the software engineer will have a better grasp of the potent changes on business domain. Using component-based architecture can limit the impact of many changes within some components of the system. To make such systems to be resilient to changes in the future, it vital to record the requirements rationale so that the logic behind the new requirements can be known. They should also be requirement traceability that highlight the dependencies between the system requirements. Code refactoring would also enhance the quality and organization of code so that it is robust enough to accommodate some changes.
4) Using your knowledge of how an ATM is used, develop a set of use cases that could serve as a basis for understanding the requirements for an ATM system. [Write at least 5 Textual Use Cases]
Use cases entail the interaction between the actor and the system to generate the needed output. All use cases that interact with a system can be represented graphically in what is known as the user case diagram. This diagram is part of the unified modelling language. The set of use cases that are employed in the ATM set diagram include the following: insert ATM card, enter pin, perform the needed transaction such as withdrawal, transfer, deposit, or change pin, exit. Both the customer and the bank are perceived as actors i.e. those who interact with the system.
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5) Select one of the three research topics in software engineering (SE):
Software Development Fundamentals for Data Scientists 
A. Overview of the topic [15 points] Describe what is the topic about, what are its distinguishing characteristics, and why the topic is important from a software engineering point of view. Briefly describe two examples of application (e.g., existing or potential projects) and indicate the main challenges currently addressed by SE researchers working on this topic. Specifically, identify at least 3 research questions or research directions for the topic (you can cite other references than the paper in Section B below) [recommended 250 – 500 words].
Data scientists often come from diverse professional backgrounds and barely have the necessary skills in software development or computer science. Regardless, most of the data scientists will find themselves needing to understand software coding at one point in their data analytics. More often than not, software engineers point at the inability of data scientists to adhere to basic principles while programming. Therefore, it is imperative for them to have some fundamental skills in software development. Any individual whose role implies the creation of production code will need to at least have the fundamentals in software development. This is important from the perspective of software engineer based on five core principles of coding, which include the integrity of the code, in terms of holding exceptions, resistant to errors, and how well it is written, explainability of the code, velocity of the code when run in live platforms, modularity of the code objects and script, and the possibility of the code being reviewed and understood.
Software engineers always complain about the lack of code testing by data scientists. While in other areas the program might fail to work if there is a mistake in the code, data science is more problematic because the program will run but the end results will lead to the wrong insights and recommendations. This could be the result of values being coded incorrectly or features being used inappropriately. The research questions for this topic include: What is software engineering for data scientists? How can data scientists write better codes in their programming roles?  What are the various methods of code testing that data scientists can use to improve the effectiveness of their programs?
B. Representative paper or technical report [15 points] Find a major/seminal paper or technical report about your selected topic and summarize its main ideas and contributions (300 to 500 words). Indicate your own views on the paper or report. Important, the paper or the technical report should provide a roadmap, overview, survey, or key knowledge about the topic.
Begel and Zimmermann (2014) did a study on the questions for data scientists in software engineering. They presented results from two surveys with the first survey assembling the questions that software engineers would like data scientists to learn about software, processes, and practices. This survey resulted in 145 questions grouped into 12 categories screened from a sample of 1,500 Microsoft engineers. In the second survey, 2,500 fresh software engineers were asked to rate the 145 questions and identify the most crucial for first address. The respondents focused on the questions that dealt with how customers use the software. There was opposition to evaluate the performance of individual workers or compare them with each other. These catalog of questions can help educators, practitioners, and researchers to focus on the topics that are most relevant to software engineers.
The full texts of the surveys have been available to facilitate the replication of the study to understand more how data scientists and software engineers collaborate. This is authenticated by the growing demand for data scientists and the need to understand how software engineers make decisions and what tools and data are available for use. The study clarifies what data scientists and software engineers want to know about each other. It also emerges that there are a number of skills that software developers overlook and assume data scientists to possess them. Most of the data scientists are teach themselves how to code in the course of the research projects. Data scientists use programming tools to achieve particular goals such as modelling or estimating the regression in the movement of stars, or simulating weather conditions. Writing code must be about learning the appropriate commands to type in the appropriate order to produce the expected output. The study indicates that software engineers and data scientists must collaborate and learn the skills of each field, especially the fundamental skills.
C. Resources [10 points] Provide information about relevant resources pertaining to the topic. Specifically, provide at least 7 items (each with a brief description of 50 to 100 words), at least one for each of the following categories: 
1. Relevant websites
https://www.freecodecamp.org
This is a website that helps people to learn how to code. It provides essential skills to data scientists who have an interest in programming. It offers free modules to help people train on the various coding languages in the comfort of their home. Besides, it offers resource recommendations for software who are transitioning into the field of data science. 
2. Relevant research labs and/or organizations
Innomatics Research Labs (https://www.innomatics.in/tag/data-scientists-or-software-engineers/)
Innomatics Research Labs is transforming life in the digital space  by offering training in advanced training on artificial intelligence, python, data science, investment banking,  big data analytics, Microsoft azure, DevOps, Amazon web services and machine learning. The skills are learned through simulation labs to ensure individuals get a real test of software engineering and data science.
3. Important books on the topic
Said, A., & Torra, V. (Eds.). (2019). Data Science in Practice. Springer.
This book focuses on business intelligence, machine learning, artificial intelligence, and big data through the lens of data science. It provides an understanding of the terms used in data science as well as the software packages that are used and the protocol of their use. The book is an essential guide to software developers, practitioners, and students seeking to have a deep understanding of the various aspects of data science and how they refer to programming skills for development of models.
4. Other significant paper(s) (than the one you used in Section B above)
Kim, M., Zimmermann, T., DeLine, R., & Begel, A. (2016, May). The emerging role of data scientists on software development teams. In 2016 IEEE/ACM 38th International Conference on Software Engineering (ICSE) (pp. 96-107). IEEE.
This paper highlights the absence of data scientists with software engineering skills to help in the analysis of large amount of raw data that is produced during the creation and running of software. The study focuses on the emerging competency in software-oriented data analytics and administer interviews to data scientists across the various product groups at Microsoft.
5. Major project(s) [with links] 
https://github.com/jwilber/roughViz
This is a project on data visualization that is using such JavaScript library to generate hand-drawn sketches or visualizations. It is based on D3v5, roughjs, and handy. Besides, it provides an understanding of how JavaScript works in the data science space through intuitive articles (https://www.analyticsvidhya.com/blog/2019/06/build-machine-learning-model-in-your-browser-tensorflow-js-deeplearn-js/?utm_source=blog&utm_medium=6-open-source-data-science-projects)
6. Major tool(s) [with links]
https://www.sas.com/en_us/home.html
SAS is a tool that is used for data analysis through the use of artificial intelligence, data analytics, and data management software services. Despite being a software for statistical analysis, it needs a user to have some basic coding skills to help them enter customized queries for their data. Therefore, learning the basic programming skills can improve the effectiveness of using SAS in data science. 
7. Other (e.g., related online courses, PhD theses, sets of slides, videos, etc.)
https://www.codecademy.com
Code Academy is a platform that offers online cases in data analytics and software development. There are courses for building websites and analyzing data. They test the skills learned in the courses using real-world projects as well as tailor made quizzes and assignments. They enable data scientists and software developers to learn the skills in either of the two professions.
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Withdraw cash:

Actors: Customer, ATM, Accounting system

Inputs:  Customer’s card, PIN, Bank Account details

Outputs:  Customer’s card, Receipt, Bank account details

Normal operation: The customer inputs hisher card into the machine.
Helshe s promoted for a PIN which is entered on the keypad. If correct,
heshe is presented with a menu of options. The Withdraw cash option is
selected. The customer is promoted with a request for the amount of
cash required and inputs the amount. If there are sufficient funds in
hisher account, the cash is dispensed, a receipt if printed and the
account balance is updated. Before the cash is dispensed, the card is
retumed to the customer who s prompted by the machine to take their
card

Exception: Invalid card. Card is retained by machine; Customer advised to
seck advice.

Incorrect PIN. Customer is request to rekey PIN. If incorrect afier 3
attempts, card is retained by machine and customer advised to seek
adviee

Insufficient balance Transaction terminated. Card retured to customer

Display balance:
Actors:  Customer, ATM, Accounting system
Inputs: Customer’s card, PIN, Bank Account detils

Outputs:  Customer’s card

Normal operation: The customer authenticates using card and PIN as in
Withdraw cash and selects the Display Balance option. The current
balance of their account is displayed on the screen. The card is returned
to the customer.

Exception: Invalid card. As in Withdraw cash

Incorrect PIN. As in Withdrav cash

Print statement:
Actors:  Customer, ATM, Accounting system
Inputs:  Customer’s card, PIN, Bank Account detils

Outputs:  Customer’s card, Printed statement

Normal operation: The customer authenticates using card and PIN as in
Withdraw cash and selects the Print statement option. The last five
transactions on their account is printed. The card is returned 1o the
customer.

Exception: Invalid card. As in Withdraw cash

Incorrect PIN. As in Withdraw cash

Change PIN:
Actors: Customer, ATM
Inpuis:  Customer's card, PIN

Outputs:  Customer’s card




