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!
Software Engineering Management  
!
In our daily lives, we can see how pervasive software has become. For example, on a given typical day, 
we interact with software so many times -- when we use our smartphone to set an alarm, to wake up to 
an alarm, to check the weather, to navigate ourselves to work where we sit on a desk and work on a 
computer. Although software is now so common, creating software, however, is no easy feat.  

The process of creating software using engineering concepts is called software engineering. To be more 
precise, according to the content page for Module 1-2-2,  it is “the application of a systematic, 
disciplined, quantifiable approach to the development, operation, and maintenance of software; that 
is, the application of engineering to software.  And it is the study of the approaches listed above 
(IEEE).” 

The Software Crisis 
Now that software is progressing to be even more ubiquitous and thus more complex, we know 
encounter what is called “The Software Crisis,” a term first coined by Scientific American that 
described the massive amounts of software project failures.  

A few unnerving statistics of software failures is summarized below taken exactly from the content 
page for Module 1-2-2 from this course as seen below: 

• 50% of all software development projects larger than 1000 function points run over budget 

• 25% of all large software systems are cancelled before put into operation 

• 50% of all software projects overrun budget by 50% 

• 75% of all large software systems are operating failures due to incomplete functionality or 
performance 

!
It is important for us to learn how to build software better because it has such a great capacity to 
improve economic status and ignite social change. We use it for a lot of things such as to compile, 
extract, manage, control and disseminate data, as well as to aid us in making decisions, and even in 
giving us entertainment. This where software engineering management comes in. To prevent these dim 
failures, we need to improve software processes and realize the difference between regular project 
management and the more complex software project management. 

!
Software Engineering Management vs Regular Project Management 
Managing software engineering can be more complex for various reasons such as the following: !

1. Software is intangible. It is easy to make wrong estimates because software is not physical. 
This also makes it a lot harder to track progress. 
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2. Size of software errors do not necessarily correlate to its impact. Small bugs can often 
produce catastrophic results. 

3. Software systems are bespoke. That is, they are usually customized and cannot be easily 
replicated. Software is crafted, not manufactured! 

4. Software engineering is a relatively new field. We still are learning a lot. For example, there 
is no set of widely accepted, rigorous standards for measuring software quality. 

5. Technology changes very quickly. Just when we figure out one technology, the industry pivots 
giving us something new!  

6. Software follows the Law of Unintended Consequences. This means any action can cause 
unseen circumstances. 

 
Lifecycles and Development Models 
Software Engineering Management follows a system of project and planning control best described by 
this graphic taken from the class lecture of Module 1, Management of System Projects. We will cover all 
aspects in the next section, “Complexities and Nuances of Software Engineering Management.” 

!

!  

!
!
!
!
!
!
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Complexities and Nuances of Software Engineering Management  
!
The main goal of a software project manager is to deliver software that complies with the triple 
constraint of being on time, within budget, and of high quality. 

!  

In this section, I will go through each of the course modules and summarize the main lessons in 
software engineering management I have learned that help a software engineering manager achieve 
that goal of meeting that triple constraint.  

Project Management Concepts and Process Models 
There are four main components in project management as follows: 

• People - resources creating the product 

• Product - software to be created and delivered 

• Process - set of activities and tasks to get the job done, a road map 

• Project - the work needed to be done, a concentrated effort with a purpose and a definitive 
start/end. 

There are many factors that contribute to a project's success such as complexity, resources, budget, 
user requirements, etc., and there are also many reasons that they fail such as miscommunication, 
faulty management, mishandled risks, etc. To help engineering teams achieve their goals successfully, 
good project managers rely on process models, or road maps to get the team from Point A to Point B. 
This helps set guidelines on what to do next.   

A process model has two types of activities, umbrella and framework activities. Umbrella activities 
comprise of activities that happen throughout the life of the project such as software project 
management, formal technical reviews, software configuration management, etc. Framework 
activities, on the other hand, happen in chunks or increments depending on the process model type 
and includes activities such as work tasks, work products and QA Checkpoints.  According to the course 
book Software Engineering: A Practioner’s Approach, there are 3 main types of process models used 
today. 

• Iterative – a step by step process flow like the waterfall model 
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• Iterative – steps may be repeated before moving on to the next  

• Evolutionary – all steps are done in one pass and continues on in a circular fashion, with each 
pass being more complete than the previous 

Challenges: A common challenge when picking a process model has to do with the compatibility with 
the product complexity and schedule deadlines. A process model is very important because it is the 
basis for planning software development activities; it is the basis for determining which tools to use, 
provides the framework for resource estimation such as staff, budget, and schedule. Therefore, we 
must get it right.  

Also, an often overlooked challenge when picking a process model is its compatibility with your 
software team's organizational paradigm (Is it open, closed, or random?).  

Solutions: The best solution is to think about the project – its deadlines, complexity, etc. As far as 
compatibility with teams, consider team motivation, the overall organization model of the company, 
and how innovative your team can be (this is what we call the MOI Model). Also consider the length of 
time the team will be together and the communication channels available to your team. For example, 
agile teams may not be the best thing for every software team – i.e., team members must already 
heavily trust each other, they must be able to work autonomously, etc.  Be sure to avoid team toxicity 
such as frenzied work atmospheres, unclear definition of expectation and roles, and lose-lose situations 
that can lower a team’s morale. 

Requirements Engineering and Use Cases 
Good requirements are clearly stated and have no room for misinterpretation. It should be testable and 
traceable.  A good checklist for standard requirements is shown below taken from page 124 of course 
book, Software Engineering: A Practioner’s Approach. 

!  

Challenges: Requirements engineering is crucial, and three main problems usually manifest:  

• Scope - team is unclear about the system objectives and the boundary of the system 

• Understanding - team and/or customers do not understand the problem domain 
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• Volatility - team is not managing changes in requirements over time !
Solutions:  Good project managers know about the following strategies for good requirements 
engineering:  

• Elaboration - do extensive user research to really understand what the users need solved. The 
worse thing is for the team to build a set of features, rather than solve a problem 

• Negotiation - help customers prioritize their needs  

• Specification - document the requirements either through a standard template such as a 
Software Requirements Specification and manage changes using a configuration management 
tool 

More importantly, we can utilize use cases to further understand our requirements. Use cases are very 
valuable to the requirements engineering phase because it gives insight to the perspective of the user. 
Use cases detail how an actor will interact with the system. It is a very powerful tool, and is heavily 
practiced in user centered design. Use cases also show the objectives of the actor and system's 
interaction in a measurable way, recording a set of paths (which we can then elaborate into problem 
scenarios). Although use cases are very powerful indeed, be careful not to use them to define the user 
interface or system goals. 

Risk Management and Software Security 
According to Module 4-1-8: Risk Management Content Paper, a risk from a software standpoint can be 
defined as “an event that has some possibility of occurring which, if it did occur, would adversely 
impact the project in terms of schedule, cost, or technical performance.” For example, the software 
may not meet requirements, can be behind on schedule, or is over budget (again, it all ties to the 
triple constraint).  To identify risk and assess them, we can look at major risk factors (system 
complexity, technology, underestimation of work scope, management processes, and subcontracts).  
Fortunately, we can objectively measure risks and then take steps to mitigate and address them. We do 
this by quantifying a risk’s likelihood and its consequences. Below is a useful chart to graphically 
measure risks to be able to prioritize how to mitigate them: 
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!  

For example, a big area of risk is software security. We must ensure that data is confidential, 
controllable only by authorized people, and available when needed. Understanding the threats and 
vulnerability security breaches propose help us include them in a security and risk plan so we can 
identify, track, and manage security threats successfully. 

Challenges: Some projects have no risk management, or risk indicators are ignored and not monitored. 
Sometimes, risks are identified but there is nothing done about it.  This can result in disastrous 
consequences such as impaired project or a management crisis.  

Solutions: Risks must be identified, tracked, and managed. Identify risks by looking at common factors 
discussed above. Track risks using the risk severity chart and other tools (please see section on tools 
and resources).  

Finally, manage them through the following strategies: 

• Mitigate risks by identifying the actions and having a contingency plan, utilizing frequent re-
evaluations for when new risks are introduced and old ones are retired. 

• Manage risks by utilizing a "Risk Board" to monitor, track, and manage risks. This is very useful 
for longer projects and needs to happen more frequently if a project is dynamic and complex. 

Software Architecture and Design 
According to our lecture on Software Architecture, Module 5-1-10, software architecture is “a high 
level translation of requirements into a design concept." It is very important because it allows us to 
highlight early design decisions such as requirements and constraints, as well as allows us to represent 
how the software is to be built in a way that all stakeholders can understand.  It also gives us a 
framework model for the software design. 
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Challenges: There are numerous software architectures (data centered, process centered, control 
oriented, and layered), and picking the right architecture for the project is crucial to its success. It is 
also important that the software architecture is of the utmost quality, having high cohesion, low 
coupling, and data hiding. 

Solutions:  To help us pick the correct software architecture that can properly support our system, we 
should understand every nook and cranny of the software we want to build.  

We can do this through extensive analysis of the following: 

• data model - describes objects and relationships through an entity relationship diagram (ERD) 

• functional model - describes flow and process through a data flow diagram (DFD) 

• behavior model - describes states through a state transition diagram (STD) 

Regular reviews such as peer/team reviews, system requirement reviews, initial/final design reviews 
also help ensure that the architecture is correct.  Lastly, educating engineers in SOLID principles and 
software design patterns ensure that the architectures they design are always of the utmost quality. 

Software Configuration Management 
According to our lecture on software configuration management (CM) in Module 5-2-11, software 
configuration management is "a systems engineering process that manages the evolution of all software 
system artifacts with the goal of ensuring product integrity.” 

We need it because software development results in a lot of items (software, documentation, tests, 
databases, etc.). All of these change constantly, and without CM, things will be chaotic. In short, CM 
helps us track changes and protect our assets. 

Challenges: There is no formal process for making changes to anything resulting in chaos, lost work, 
rework, etc.  Without software configuration management, metrics that are crucial to project 
management are also lost. 

Solution: Making a solid software configuration management plan (SCMP) and following it is very 
important. In the plan, it is important to discuss the following: 

• Configuration Control Boards - do you need a formal committee to authorize and review 
changes to the baseline? 

• Configuration Identification - discuss how what it encompasses -- does it include software 
configuration item type/name, version number, release number, and last release date? 

• Software Configuration Control - how formal do we need to be as we request, evaluate, 
approve/disapprove, and implement change to the baseline? 

As a real world example, software developers interact with CM when they check in code in a code 
repository such as subversion, and project managers interact with one when they manage documents 
through tools such as Microsoft SharePoint. 

Software Implementation 
Actually implementing successful software development involves best practices such as conducting 
code reviews, solution reviews, performing unit testing, updating documentation, and analyzing 
important metrics. It also includes programming language selection. 
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Challenges: There are many challenges such as developers not understanding the value of reviews and 
unit testing, and lack of metrics management. When there is no data collected, or when data that is 
collected is ignored, the wrong conclusions are drawn on how well the project is doing. 

Solutions: To implement software in the best way possible, project managers should help their 
engineers foster an attitude of software craftsmanship that emphasize sense of ownership on what they 
deliver and code cleanliness.  

These are supported by the following strategies:  

1. Code reviews (also known as code walkthroughs or inspections) is aimed to find faults early on 
in the development lifecycle where faults are cheaper to fix and there is less impact on the 
deadline. Code inspectors should look for code cleanliness as demonstrated by compliance with 
coding standards, algorithmic correctness, code efficiency, maintainability, etc. 

2. Unit Development Folders should be kept updated with the requirements, design 
documentation, unit test plans/procedures and results to make sure everyone has access to 
the information. 

3. Metrics that should be collected and analyzed during the coding and unit testing phases are the 
following:  

• Progress Metrics - this measures how much we have done versus what we had planned. It 
includes the number of units coded and unit tested as well as code walkthroughs 
completed. 

• Quality Metrics - this includes the number of source code lines and faults per task. 

• Management Metrics – this includes staff size and hours used. 

Unit testing is very important as it allows us to change parts of the system and know which of the rest 
are impacted. Test code is just as important, if not more important than, production code as without 
them, any change to the code base can result in bugs that are not identified. Without tests, you will be 
scared to change and improve anything in your code base, and your code will start to rot. To borrow 
from the book Clean Code, “Test code is just as important as production code. It is not a second-class 
citizen. It requires thought, design, and care. It must be kept as clean as production code.”  

Educate your team about test driven development and the five rules of what makes a test clean 
(FIRST): Fast, Independent (can be run in any order, etc.), Repeatable in any environment, and Self-
Validating (they either just pass or fail). 

Facilities and Software Environments 
According to our class content page for Module 6-2-13, a Software Development Environment (SDE) is 
“a computer system and associated space, processes, and utilities which provide a physical and 
software support environment for developing software."  

Below are the components of an SDE as outlined in the content page for the module” 
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!
The host computer and network suite serves as the processing platform and connects the rest of the 
components.  Therefore, it required intensive engineering effort to create, support, and maintain. 

Computer Aided Software Engineering (CASE) tools help make the daily life of a software engineer 
much better. They assist with all stages of development from requirements management to metrics 
tracking to cost estimating to audit support. It is important to pick the right tool for your group - not 
everyone is right for the team. Sometimes, this just means luck or experience working with them (such 
as creating a prototype to test them out), but some bigger companies have teams dedicated entirely 
for it. 

Challenges: CASE tools in a SDE only work to help efficiency if we know how to use them correctly. This 
may be harder than it looks because tools evolve, are expensive to purchase and learn, don't integrate 
well with other tools, or sometimes even have poor vendor support. 

Different tools make up an SDE that is used for everything from development environments to unit test 
environments all the way to system tests environments, qualification test environments, and 
production environments. Not using the right tools is a hindrance to what could be a corporate asset 
and can lead to project failure. 

Solutions: Training helps a lot with getting the team to use a CASE tool to its full potential. This can 
mean either as formal as training sessions or even less formal such as having a developer wiki. It is also 
important to understand the different objects of different types of tests and environments to make 
sure that the setups for those satisfy what is needed. For example, a unit test environment will be very 
different from a systems test environment. Other environments to think about when planning for an 
SDE include the following: 

• Unit Test Environment 

• Integration Test Environment 

• System Test Environment 

• Acceptance/Qualification Test Environment 
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• Production Environment 

!
Integration and Test and Miscellaneous Test Topics 
According to our lecture on Module 7-1-14, Software Testing "is the process of exercising a program 
with the specific intent of finding errors prior to the delivery to the end user." Its main objectives are 
to measure the software against the requirements and to validate the software is free from defects. 
Testing shows the system errors, performance, level of quality, and whether or not it meets the 
requirements. Key byproducts of the testing phase are the Software Test Plan, the Software Test 
Description, and the Software Test Report. Problem Reports and updated software are also included. 

There is also something what we call a test readiness review, where software is inspected before any 
testing phase begins. 

Challenges: Sometimes it is difficult to make sure that every requirement is testable and this impacts 
the effectiveness of the Software Test Plan. We also meet situations where it is impossible le to test 
every scenario in the system, which is what we call exhaustive testing. 

Solutions: To make sure the software tests plans are correct and as effective as possible, educate the 
Quality Control team with the proper way to design test cases where the objective is to uncover errors, 
the criteria is to do so in a complete manner, and the constraint is to accomplish the test within a 
minimum time frame and amount of effort. 

Furthermore, it is good to make sure the QC team is available during the requirements engineering 
phase so they can ensure that all requirements is testable. They should also be aware of how to 
practice selective testing (which parts are more critical to be tested for correctness?) for those time 
where we cannot perform exhaustive testing.  

Familiarize the QC team with the types of test available and where in the lifecycle they should be 
implemented.  

• Functional Testing 

• Regression Testing 

• Validation Testing 

• System Testing 

• Functional Testing 

• Performance Testing 

• Alpha Beta Testing 

• Stress Testing 

• Interface Testing 

• Security Testing  

• Recovery Testing 

!
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Software Quality Assurance and Reviews 
Software Quality Control is a when a QC resource conducts inspections, reviews, tests, and provides 
feedback so that things can be improved, while Software Quality Assurance is all about reporting, 
auditing, and the analysis of the said activities. Software Quality activities include process definition 
and standards, analysis and reporting, measurement, formal technical reviews, and test planning and 
review. 

Challenges: Not practicing any sort of software quality assurance can result in high costs as things get 
more expensive to fix as the project gets more mature.  

Solutions: To solve these challenges, make sure that the quality control team is following the Software 
Quality Management Plan. Also, the different type of reviews whether they are Formal Software System 
Reviews such as a System Design Review, Software Specification Review, and Formal Test Reviews, 
should follow the general best practices for conducting reviews as detailed exactly in the lecture on 
Module 8-1-15 as follows.  

• Train in review process  

• Schedule reviews as tasks  

• Be prepared – review the material beforehand  

• Review the product – not the producer  

• Ask questions – don’t make accusations  

• Stick to the agenda  

• Raise issues – don’t resolve them  

• Stick to technical correctness – avoid style  

• Record and report all review results   

Software Metrics 
Software metrics are data collected on a regular basis that help us make sense of how our project is 
doing. It helps managers answer things such as whether the project is on schedule, is the hardware 
good enough for the software, is the software ready to be tested, is the discovery rate of errors too 
much, etc. Being aware of software metrics allows project managers to identify and mitigate risks 
early on as well as help them make informed decisions about the project. It also provides us a history 
of quantifiable data that can help us know where we are doing well and where we need more progress. 

!
According to the lecture slide in Module 8-2-16, the list of software metrics is as follows.  
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Challenges:  As you can see, the list of software metrics is exhaustive, and it is very tedious to gather 
every single metric.  

Solutions: Project managers must be informed about which metrics make sense the most for their 
project and whatever state it is in. For example, measuring the number of requirements makes sense 
in the early phases, but testing metrics make more sense as the project matures. 

Scheduling and Tracking, Software Metrics 
Projects are late for various reasons. Sometimes deadlines are unrealistic, requirements change, or 
effort is underestimated. Sometimes there are technical difficulties or human resources problems that 
were unforeseen.  However, adding people to a late project can cause it to even be later. 

Challenges: More often than not, tasks are not defined correctly or scheduled correctly using the 
correct dependencies. The result is chaos when figuring out what needs to get done before what, and 
when everything needs to get done. More often than not, projects are also late because the team 
grossly underestimated the effort required.  

Solutions: Define a schedule with a critical path and milestones defined. When creating a schedule, it 
is good to define tasks sets (which depends on the project and the computed task set selector value). 
We create a schedule by identifying the tasks (usually with the help of a work breakdown structure), 
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and identifying the dependencies with each. Then we diagram this to find the critical path network and 
milestons, usually with an activity network diagram. 

This results in what project managers call an Integrated Master Schedule which is “The Integrated 
Master Schedule (IMS) is an integrated schedule containing the networked, detailed tasks necessary to 
ensure successful program execution. The IMS is vertically traceable to the Integrated Master Plan (IMP) 
(if applicable), the Contract Work Breakdown Structure (CWBS), and the Statement of Work (SOW).” – 
(DI-MGMT-81650);  

To make sure we estimate as accurately as possible, we can look at the estimating process as outlined 
in the lecture for Module 9-2-18. 

!  

!
Size and complexity is usually measured through lines of code or function points.  Usually, using 
function point calculations is seen as better because it is independent of the programming language 
used and is easier to reuse in object oriented implementations.   

As far as measuring effort (whether that is in resources or time), a summary of different models is 
captured in the picture below, again from the lecture slides in the same module. 
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As far as schedule goes, a general rule of thumb for estimating time is Duration = 3 (Efort)1/3. Another 
method is what is known as the COCOMO II and is Duration = 3.67 Efort SE, where Duration = Duration 
in Months, Effort = Effort in SM, SE = Schedule Component of Five Scale factors. 

When it comes to cost estimating, below are a set of principles we need to keep in mind: 

• Good estimates cover all possible resources to be used such as labor, materials, supplies, 
inflation, etc. 

• Use historical data such as similar tasks for a baseline 

• Base estimates on staff who will do the work 

• Use expert judgment  

• Be mindful of different types of costs such as direct vs indirect, recurring vs non-recurring. 

• Know the elements that go into good estimating: the WBS, the overall schedule, the staffing 
plan, the risks, the network diagram, the market conditions, and organizational resources you 
may have available to you. 

Finally, cost can be estimated using the general rule of thumb as shown in the staffing chart below, 
again from the module slides. 
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Keep in mind that estimating cost using the function point calculation is considered a bottoms-up 
approach, while using the chart above is known as the top-down approach. 

Earned Value Management 
According to the “Earned Value Management” slides of the class Management of System Projects, "EVM 
is the primary project management tool that integrates schedule and cost parameters of the contract. 
It is used by the project manager to assess status." In order to measure a project's progress, there must 
be a baseline where we can compare our forward movement. This is exactly what an EVM offers us, and 
it is especially good to use in high complexity situations where there are a lot of unknowns. Not only 
does it paint an accurate picture of the contract status as far as cost and schedule, it helps us identify 
trends and problems early enough so we can potentially save it. 

In essence, performance is measured against a baseline, where earned value is work completed and is 
expressed in dollars.  

Challenge: Often management is the last to know when a project is struggling. 

Solution: Using EVM data for smart decision making allows us to spot problems early on, when there is 
still enough time to fix them. With warnings early on, the project manager can then make corrective 
plans to bring the project back on track.  Calculating an EVM is quite complex, but the process in plain 
English is captured beautify by the lecture below, again taken from the class Management of System 
Projects. 
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Emotional Intelligence 
Emotional Intelligence is all about being aware of and being able to manage the emotions and feelings 
that we have and that of those around us.   

Challenge: It is important because a person's success in a team mainly depends on how they get along 
well with others within the team. It is especially important in software teams as teams become larger 
and larger, and sometimes are spread across different geographic locations. It is especially important to 
instill good EI in software teams as software has a tendency to be problematic, chaotic, and one where 
in debate actually results in a better product.  

Solution: Managers should encourage their team members to be self-aware and also to be empathetic 
towards others. Being self-aware is all about knowing one's strengths, weaknesses, motivations, level of 
commitment, etc.  Understanding others means looking from others points of views and making an 
effort to understand and listen. It includes being more service oriented, being more diverse, working 
on communication skills especially during difficult situations, and being able to resolve conflict as well 
as fostering good relationships within the team. 

Yet another paradigm for software teams to get along better is the Platinum Rule which basically is 
"Treat others the way they want to be treated."  To be able to do this, we must be aware of the 
different types of personalities, how they act in common situations, and their communication styles. 

Below is a great table of the four temperament types as taken from the content in Module 11-1-20. 

!  | F r a n c e s  A d v i n c u l a  17



!  

Keep in mind that when working with global teams, it is also helpful to be aware of Hofstede’s Cultural 
Dimensions which compares what is important to one culture from the next.  It measures differences in 
cultures in topics such as masculinity, long-term orientation, individualism, power-distance index, and 
uncertainty avoidance index. 

Risk Communication 
Being emotionally intelligent also means we know how to communicate in high risk situations.  
According to our lecture in Module 11-2-21, Risk Communication is " a science-based approach for 
communicating effectively in low trust, high-concern situations, where sensitive or controversial issues 
are involved." 

Challenge: Project managers often have to deliver bad news or present topics that are not easy to 
digest.  

!
Solution: Project managers should equip themselves with strategies in how to adjust how they 
communicate in high-risk situations. For example, they can use the Four Main Theoretical Constructs 
which are as follows: 

1. Mental Noise Theory - Upset people do not process information as well. Therefore, good 
managers must strive to make the message as concise and clear as possible. 
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2. Risk Perception Theory - Upset people usually have distorted perceptions. Therefore, good 
managers must remember that perception is reality and must act accordingly. 

3. Trust Determination Theory - The cause of most upsetness is mistrust. A good manager will be 
aware of non-verbal cues and use them to gain the other person's trust. 

4. Negative Dominance Theory - Upset people tend to think negatively. Therefore, a good 
manager will use positive words and avoid negative ones in their speech. 

CMMI Models & ISSO Software Quality Standards 
Companies of all sizes can look into either CMMI or ISO for certification.  These are intensive and should 
only be done when it benefits the larger organization as a whole, and not just a single project.  

Challenge: Companies can be overwhelmed when having to choose between CMMI and ISO. 

Solution: Good managers will know the benefits and tradeoffs between the two. While CMMI is more 
detailed and comprehensive, ISO is more broad and flexible. They must also keep in mind what their 
engineers are used to as far as paradigms. For example, developers used to a more mature model 
might not appreciate a less mature environment.  

To further discuss, Capability Maturity Model Integration (CMMI) Implementation are 22 Process Areas 
divided into two categories, continuous representation and staged representation. Continuous 
representation are process areas organized by category and the assessment is made on selected 
categories, while staged representation focuses on process areas which are organized by maturity 
levels. Continuous representation allows you to select improvements that meet your organizations 
needs and enables comparisons across organizations on a process area basis.  Staged representation 
allows you to select improvements in a sequence, with each serving as a base for the next. 

Their differences is captured by the lecture in Module 12-1-22 below: 

!
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Component Engineering and Re-Engineering 
Software reengineering is about maintenance, which is no small feat given that 50%-70% of software 
costs are due to maintenance. It involves understanding, repairing, improving, and evolving our code 
base. It involves business process engineering activities such as performing inventory analysis, reverse 
engineering, restructuring (documents, code, and data), as well as forward engineering.  

Challenges: As we are learning more and more about software, technologies are also getting more 
complex and users are becoming even more sophisticated. Legacy software is increasing, more and 
more companies are competing, etc. Overall, the quality of the software and its codebase are 
becoming more and more the defining factor.  

Also, when improving existing code bases and especially when building new software, we should also be 
aware of software modules that already exist, whether they are home grown or Commercial Off the 
Shelf. However, most teams do not have a reuse plan, or developers do not develop with reusability 
and maintability in mind. 

Solution: Equip the team with knowing how to reengineer code. The software reengineering steps as 
outlined exactly in the content paper for Module 12-1-23 is as follows: 

• Do an inventory analysis of applications and their priorities. 

• Do the reverse engineering by recovering the original design through existing documentation. 

• Restructure code by improving it such as refactoring, rebuilding spaghetti code, using new 
improved coding patterns, etc. 

• Do the forward engineering by using newer methodologies that are found to reduce cost. 

!
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Good software teams have developers that have solid skills in good software practices such as 
developing with reuse in mind through strategies such as interfaces, the factory pattern, base classes, 
inheritance, etc.  This can result in what we call "reuse enablers" such as libraries of reusable classes 
and APIs such as Sun's Java. 

Web Applications 
There are many different types of web applications such as informational/read only, download, 
customizable, user input intensive, transaction oriented, service oriented, a portal etc. With the 
unique characteristics of web applications, mainly that they accessed through the internet or an 
extranet and can be simple page to a complex e-Commerce site, we need to be aware of their 
attributes. For example, web apps are usually more network intensive, serve a more diverse user base, 
data driven, and is expected to be available 24 x 7. 

Challenges: The qualities of web apps detailed above result in a few minor tweaks to the normal 
software development process. Most web apps must be finished within a short timeline, is incremental 
in delivery, and has to adjust to frequent changes. 

Solutions: Web apps benefit from an incremental development model and an agile development 
process. Most web apps require optimum user experiences that need for us to really focus on how we 
design our interfaces.  Typical questions on user experience factors can include the following: 

• Do we need to support mobile and thus follow a responsive design? 

• How much user input do we expect?  

• What kind of search capabilities do we want to implement? 

• What should the page layout be? 

Therefore, because user experience is of paramount importance, it is good to practice Scenario Based 
Design or (SBD) which puts the user at the center of things. 

In a nutshell, it’s a very agile, iterative way of designing a product using scenarios, or stories, 
in three phases that build off each other, in a cycle — Analyze, Design, and Prototype & 
Evaluate. The process forces you to slow down and really think before rushing off to design 
and code. In fact, in my HCI class where this was first introduced to me, we were forbidden 
from using the word “intuitive.” The professor argued that using the word gives us permission 
to dismiss problems easily  instead of actually breaking things down and asking ourselves why 
the experience doesn’t “feel right.” Below is a quick summary of the process that I learned 
and applied throughout a semester-long project. 
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 Analyze 

The analysis phase of SBD is really just the requirements analysis phase. This is where you 
would do your interviews, your field studies and observations, competitor benchmarking 
activities, etc.  It is worth noting though, that field studies are very invaluable. They allow 
you to gain tacit knowledge from users. Interviews alone may not be sufficient as sometimes, 
users don’t really know what they want. (Something Tuned In really stresses is that our 
solutions should actually solve customer problems, not our hunches on what problems they 
are facing.) 

You would want to write quick profiles of who you think your stakeholders and users are, 
including their wants, needs, and expectations. Of course, you will adjust these throughout 
the analyze phase and the rest of the SBD process. 

Then you would want to write the problem scenarios, or stories of users experiencing their 
problem points in the current situation. (When I had to practice this for my project in class, I 
was actually quite shocked at how effective it was in forcing me to think like a user. A 
programmer by trade, I find it hard to slow down sometimes — I just want to solve it!) After 
your write the narrative, analyze the claims (pros and cons of the situation) as well as 
tradeoffs. Keeping an ongoing spreadsheet of the problem points identified in the scenarios, 
as well as claims and tradeoffs, will be really helpful so you can build on those for future 
scenarios (activity, information, and interaction). 
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Design 

After we have a good grasp of the problem domain, it is time to start the fun part — the 
actual design process. In the entire process, you would use what you know as far as general 
UX principles and HCI theories as you design and build out the scenarios. 

In SBD, you would want to start writing activity scenarios, or what you think the user should 
be able to do in your proposed application. I literally took my problems scenarios and 
spreadsheet, and overwrote those with what I think the user should be able to do in order to 
solve their problems. Remember these are stories, and their main value is the way they bring 
up questions and concerns we wouldn’t normally think of. I also like to keep another 
spreadsheet that just lists what activity I think the user should be able to do that will solve 
their problems, as well as the real world metaphor for each. Thinking about these metaphors 
are really helpful when trying to come up with fresh ways to do things. Of course, claims and 
tradeoffs should be part of the analysis as well. 

Next, you would start writing your information scenarios. Just like the name implies, this is 
just all about how you want to present data and content to your user on a high level, focusing 
on what you want the user to see. Again a thorough analysis would include claims and 
tradeoffs for each visual element in your application. 

Finally, (which isn’t really finally as you would want to iterate on these scenarios — each step 
will bring up thoughts and concerns on decisions made in the previous ones, etc.) you would 
write your interaction scenarios or how the users will actually act with your proposed system. 
In all honestly, I found this very difficult to do when I was implementing my project for class 
— so what I did was I mocked up something really fast using plain old pen and paper — and 
then when I had a more solid idea of what I want, then I went back and thought about the 
scenarios, claims, and tradeoffs. 

 Prototype and Evaluate 

The final step in the iteration would be actually building out the prototype using the research 
and decisions made in your scenario writing process. Always  prototype early! It costs a  lot 
less to trash a prototype versus code. Also, when doing usability tests with users, try not to 
use high-fidelity prototypes too early on because users will focus on colors and the look versus 
actually usability and ease of use. 

!
Recommended Tools and Resources for Better Software Engineering 
Management 
!
We have come a long way now from using paper and pencil when planning and tracking our projects, 
and even though project management tools have greatly changed since the arrival of the personal 
computer and the internet, the concepts of project management have not. Below are a few tools and 
resources that can be helpful to a project manager. 
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Computer Aided Project Management Tools                                            

                                                       
Project Oriented Scheduling & Financial software taken directly from the course Management of System 
Projects’s lecture on Computer Aids for Project Management: 

• Microsoft Project  

• Artemis (schedule and finance for large and small projects)  

• Primavera (schedule and finance for large and small  

• projects)  

• DotProject (popular open source web-based project  

• management software)  

• OpenProj (another popular open source scheduling tool)  

Enterprise Resource Planning Tools taken directly from Management of System Projects’s lecture on 
Computer Aids for Project Management: 

• Deltek  

• SYSPRO 

• Finesse  

Requirements Engineering: 

• www.volere.co.uk/tools.htm, a great resource list 
• www.easy-rm.com, has an extensive requirements engineering glossary  
• Rational RequisitePro, www-306.ibm.com/software/awdtools/reqpro, allows you to build a 

requirements database 
Risk Management taken directly from the Risk Management content page of this class: 

• Riskman (www.eas.asu.edu/~sdm/merrill/riskman.html)  

• Risk Radar (www.spmn.com)  

• RiskTrak (www.risktrac.com)  

• Risk+ (www.CS-solutions.com)  

• X:Primer (www.grafp.com) 

• !
Miscellaneous References and Guides (from personal experience): 

• Creating a Software Development Plan 

• DI-IPSC-81427A,  a data item description and template for writing comprehensive software 

development plans. 

• Creating a Work Breakdown Structure 
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• MIL-STD-881C, by the DoD, everything you need to know about the WBS, compliant to Federal 

standards. 

• Creating Statement of Work / Statement of Objectives 

• NPG 5600.2B, NASA’s guide to writing SOW 

• MIL-HDBK-245D, the DoD’s guide to the SOW. I like this one better since it also covers the SOO. 

• Earned Value Management 

• Systems Engineering Guide from MITRE 

• NASA’s guide to the EVM, complete with tutorials and a reference card! 

• PMP Handbook  

• Websites, Etc. 

• PMPodcast 
ProjectManagement.com (previously gantthead.com)  
PMHut.com 
PMTips.net 

• Startups and Silicon Valley 

• How To Keep Your Startup On Track With Project Management 

a. Experiences and lessons on outsourcing: Optimizing Outsourcing 
and keeping talent: Retaining Startup Engineers 

b. All about software schedules: Evidence Based SchedulingCo 
The ultimate basics and books to read: How to be a Program Manager 

c. What happens inside Facebook Engineering: How Facebook Ships Code 

d. Fog Creek Software’s MBA reading list and the Making Better Software video training 

series. 
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http://evm.nasa.gov/
http://www.pmi.org/en/Certification/~/media/PDF/Certifications/pdc_pmphandbook.ashx
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http://pmtips.net/
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http://femgineer.com/2012/10/optimizing-outsourcing/
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http://www.joelonsoftware.com/items/2007/10/26.html
http://www.joelonsoftware.com/items/2009/03/09.html
http://framethink.wordpress.com/2011/01/17/how-facebook-ships-code/
http://www.joelonsoftware.com/articles/FogCreekMBACurriculum.html

