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[bookmark: _Toc61041128]Introduction
In this report I will be evaluating the group’s design specification produced for the connect 4 game, I will give thought to the experiences producing the design and consider the strengths and weaknesses witnessed throughout the development process. Furthermore, I will scrutinize parts of the process such as class-responsibility-collaboration cards, software testing approaches & version control to understand their benefits and decided if they are key steps in the development process.
[bookmark: _Toc61041129]Design evaluation

Doing this design as a team made the overall product better than what it would of been as an individual, being able to bounce ideas off one another and get peoples opinion’s on things made the design more accurate and in turn made creating it easier, with fewer mistakes being made throughout the creation process. This was especially helpful when we were creating the wire frame diagrams, at first, we had something that looked more like a flow chart (see image below). 

[image: ]
We then realized that we had misinterpreted what a wireframe diagram was, however, this was noticed when we came back to the development stage of the agile process, Connor picked up on this and explained that it was supposed to be more like a basic skeleton of an application and not necessarily the flow of the application. Our final result should have resembled something closer to a very basic prototype rather than a flow chart. After taking this into consideration we then came up with the following diagram:
[bookmark: _Toc61041130][image: ]Wireframe Diagram
To see an enlarged version please visit: https://miro.com/app/board/o9J_lbyoRwU=/

The wireframe diagram above illustrates every key feature or action that takes place throughout the application, each row represents a sort of loop within the application, the first row is the navigation menus in the application, the second is the connect 4 game itself, this includes key features such as the counters moving down, capturing the opponents counter and coin toss. Then finally, is the last row, which is just an end screen to let the players know that the game is over and there is a winner.

Overall, I think the wireframe diagram came out near enough perfect in the end, it did a good job displaying every key feature, it takes you through the whole process (each screen) of the application from start to finish much like a user story diagram but with more visual detail. Because we used the agile process we were able to iterate and come back and further strengthen the design of our product, which in this case lead to a better product design.
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[bookmark: _Toc61041131][image: ]User Story Diagram 
To see an enlarged version please visit: https://miro.com/app/board/o9J_lbyoRwU=/
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[image: ]When it came to producing the user story diagram, our first step during the planning stage was to write down all the features of the game we could think of, these were known as the user tasks, we then put them into a pile and debated if it was a feature that needed to be in the end product, or if there were any features that were needed that could be added, We started like this because it was seen as a way to quickly jot down our ideas and not have them ‘vaporize’ as suggested by Jeff Patton book: User Story Mapping(Page 7). [1] 


Starting the design this way was a real advantage, it allowed us to formulate our ideas and have a quick place to refer to them, it also made it easier for everyone within the group to keep track of the ideas, one instance when this became useful was when Bradly missed a second meeting with the group therefore was behind in our discussions but because we had it all written down he was quickly able to bring himself up to date and focus on finishing the design.



[image: ]We then elaborated on the user tasks as they didn’t tell a story and were more just bullet points, we wanted to tell a story of the player and these cards currently didn’t satisfy that need, we ordered the tasks from what we assumed is the start of the product, we then also implemented the main user activities that would incase these user tasks. By doing this our ideas now became a user story map and started to show a full design for the product. 


[image: ]
Now that the cards were ordered it became even easier to formulate what tasks were missing, one such task that was added during this process was “Player has nowhere to put counter”. Had we not used this format to design the product, it would have been hard to think about the end game criteria, and as such been left out. This would have then become apparent in the coding stage, oversights such a these could cause a delay in releasing the product, which is what makes this process so much more productive and useful.



[image: ]Finally, we moved onto the user stories, for this we used a structure to help us write them, the structure we used was: As a… I want… So that… [2], by using this structure it helped us to make sure that the stories were actually needed, and each had an advantage. 
For instance, the “as a” part of the structure defines who this user task is aimed at [2], keeping the idea of user’s perspective throughout the process. The next part “I want” defines what the intention of the user story is [2], this is an action that is needed to be taken, Lastly the “so that” defines the advantage of user story [2], this ensure that there is some benefit to having this user story. By using this framework, it ensures that when we’re creating a feature or task, it is something that is actually needed withing the product and most importantly has a benefit. 

[bookmark: _GoBack]
[image: ]
As an example (see card to the left), this card is not a good user story, as its benefit isn’t really a benefit, however if it was changed to something more appropriate such as: “As a player I want a yellow background so that it is easier to read off”, this user task is a better example of what a user story should be, it has a clear goal and benefit. Keeping all this in mind we writ our user stories within the boundaries of this structure. 


While writing within this framework we stopped at each step in the user story map and asked ourselves:
  				What are the specific things they’d do here?
					What are alternative things they could do?
[image: ]					What would make it really cool?
					What about when things go wrong? [1]



Taking this approach gave us an advantage in the creation of user stories, it helped us break down the stories further by asking these questions. One such user task this came useful in, was the “Player capture’s counter” task (right side of paragraph), When we asked what alternative things it could do, we then thought of wanting the counters to fall down, by asking these questions we were able to add further detail and helped us to reach a more full story that tells us about all the experiences of the player. 




[image: ]There were one or two weaknesses with our user story diagram design approach, one of those faults was our diagram, it was missing a couple features or tasks that were not originally thought of, one such task is being able to display the actual game board, which is actually an important part of the product, if there was one way I could think to improve on this, it would be to think more about the details a little more, and think how each thing would work step by step.

Another weakness I found about our approach was sometimes people would want to work ahead of one another, as mentioned on page 4 our wire frame diagram was incorrect, this was mainly down to other people in the group working ahead and a breakdown in communication due to a late start, which in turn made it longer to produce a correct wireframe diagram and sadly ended up as wasted time. However, this was only towards the beginning of our development process and did improve, to a point where the team was more concise on everything because of better communication through our meetings. 

As a whole, my experiences working with my team were very pleasant, we all worked together and nobody disagreed with anyone in a non-positive way, feedback was constructive and it never felt like people weren’t pulling their weight, as everyone turned up to the meeting bar a few absences. Our approach was very strong because of the frameworks we used such as agile and user story mapping.


[bookmark: _Toc61041133][image: ][image: ]Class-Responsibility-Collaboration Cards

[bookmark: _Toc61041134]Design Evaluation
When we first started our class-responsibility-collaboration (CRC) cards, they needed to go through multiple iterations as there was a lack of understanding amongst us about how certain classes would interact with each other, but overall there was enough detail there to enable us to produce the final product, by going through the agile process we were able to further develop our ideas, and get a design that was more suited & accurate to the brief, we achieved this though constant communication with each other and discussing our idea’s. 
[image: ]	
[image: ][image: ]One of our more notable CRC cards was the grid glass, this card was fairly accurate to the final product, its responsibilities were on point and completely satisfied all needs of that class (two examples of these responsibilities are on the right side). However, when it came to the collaborators the card slightly falls short, “turn” and “player” ended up as a single collaborator, while counter got replaced with “print board”, aside from that minor mistake there was still enough information there the allow most of it be done. 

I think what helped push our CRC cards so far was mainly due to our approach and the structure we followed, we stopped at each card, and made sure that it wasn’t:

	Duplicates [3]		Attributes [3]

	Irrelevant [3]		Associations [3]

	Vague	[3]			Roles [3]

	General [3]			Implementation constructs [3]

[image: ]
Another well thought of CRC card we produced was the “counter” class, just like all of our previous classes this one is very specific and does one thing really well, this was the aim with every class to help it more closely follow the struct mentioned earlier. For this card its responsibilities were all accurate, it defined all the needs for what the counter class needed to do which is to control the movement/placement of all counters. The only differences when it came to the collaborators was the renaming of Turn to Player & Gird to displayGrid. 


[bookmark: _Toc61041135]Program Testing
Blackbox testing is a method of testing software that uses testers to evaluate the functionality of the software, these tests don’t look at any type of internal code structure, this type of testing can be applied to every level of software testing. There are a few black box testing techniques 

 For instance, a tester would perform testing only on the functional part of the application the make sure that it behaves how it is supposed to, this is also known as behavioral based testing. A black box test that could be conducted on my product is making sure when you press the number 1 a counter drops down the correct column.

White box testing is based on the internal code structure, this is when internal perspective and programming skills are used to design test cases. These tests are usually conducted at the unit level, this is sometimes referred to as unit testing.
[bookmark: _Toc61041136]

Version Control
Version control software is a key tool in the software development process

[image: ][image: ]While working on the product, it was very useful being able to use GitHub as my form of version control, they have a website that offers uploading and downloading code whilst having multiple version of it each time you upload, this is also known as a push request, but before a push request can be completed a commit must first be made, this is a sort of local save of the program, once a commit has be complete a push request can finally be made. This then uploads the code to the repository. My current code editor allows GitHub to be accesses as if it was a part of the program through an extension. 


GitHub functions almost as a safe for all your code, another advantage it offers, is being able to view different version’s of the product, which allows you to go back and forth between them, should anything go wrong with your code, this proved to be useful while I was coding my product, as the program corrupted on my computer, but because it was stored in a repository I could send a pull request and download all the code, because of  this it proved to be a key tool in the development process. Picture of me committing code to repository 
Picture of a push request being made  





Another advantage of using git is having the ability for anyone to view the same file repository, so had you need share the project with someone or a group, it could be done easily. This would be a big advantage in real-world scenario such as working for a software development company, where the code would need to be accessed by multiple at the same time. I also found that version control was well suited to the agile approach we took, we were able to plan and design our code, then once we got to developing the code, we would then make a commit and if all went well, we would make a final push request if no errors were incurred during that process.      
	



Overall I would have to agree that “Version control software is a key tool in the software development process” As a whole it offers benefits far greater than any drawbacks, although GitHub can be a few extra steps in the beginning and throughout it helps keeps code centralized and does help massively with the overall development process, as a software developer its important to make sure that you are constantly testing throughout the development process and continue to make backs up of software as you go. Using GitHub helps to ensure this by allowing you to have a place to store code so that you can always revert to, if needs be.  
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