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Introduction
 
   Coding is very complex. There are hundreds of options when it comes to programming languages, and within each language, there are multiple options regarding templating engines, mobile vs. desktop, options for breaking up the code, and many more. Attempting to hire a coder to program your solution can be tricky, especially when introducing the coder’s bias toward or away from certain solutions.
 
   Attempting to create a solution without first learning about programming, would be like ordering a meal in another language…you might think you’re getting what you want, but when the dish finally comes, you could very well be in for a surprise. Then your options become very complicated, and you may end up eating food, or code, you never wanted. 
 
   This book will not only teach you the intricacies of modern programming languages, but it will also explain the process of hiring freelancers, complete with examples of good advertisements for freelancers that will attract the best coders for the best price. In the end, you’ll be able to hire the right coders, ask them the right questions, communicate well with them, and get the end product you want.
 
   


 
   
  
 

Programming vs. Design
 
   When you think about a web page that you enjoy or would like to copy, what do you think of? More than likely, you’re thinking of the aesthetic layout of the website. The colors, the way something moves when you click on it, or perhaps the ease of use or convenience of the website. Typically, the person who is responsible for the aesthetics of the site is different than the person responsible for the coding of the site, not only in name, but in core competencies as well.
 
   There are many ways to undergo a program or web design. The most complete one starts with a thorough interview of the client regarding their needs, their company’s operations, their logos, and anything else that may be pertinent to the development of a program or website that will eventually represent the image of that company. It is a very specific competency to be able to listen to a client and gather enough information at the very beginning to understand what the client wants out of a program functionally, as well as aesthetically. Oftentimes the client really has no idea what he really wants, but he certainly knows what he doesn’t want. Unfortunately, clients often figure out what they don’t want only after the developer has already produced it!
 
   A program or website can be split into two different components—design and development (also known as programming). The design aspect includes choosing colors, defining the layout, and defining the interactivity that might be involved, and is usually accomplished by a graphics designer or web designer. User interface design is also an aspect that is so important, it is often considered its own category, and we’ll discuss it separately because the ideal user interface designer does not share the same traits as the ideal graphics designer. 
 
   The person who writes the code is often referred to as either the programmer or developer, and frequently is referred to within the context of the programming language they’re writing in. For example, a web programmer may be called a PHP programmer, or a Java developer will be called exactly that. The traits and background of a successful programmer are significantly different than those of a good designer or user experience designer.
 
   The ideal designer is creative and understands the message that is to be conveyed. a good designer can take an interview with a client and create a good-looking, appealing design by using typography, graphics, sound (maybe), pictures, videos, and anything else that can be seen or heard. Many times this person is actually working independently of the rest of the team, as they have no need to interact with programmers, if using the right tools, as the website progresses.
 
   Designers have a very creative and artistic job. They have to merge the requirements of functionality with the more artistic side of visually pleasing appearances. If done correctly, they will be able to design a program that a user can use intuitively, with little thought as to how they’re using it, all the while drawing the user in with the beauty of the website’s graphics and photos.
 
   The traits to look for in a designer are creativity, imagination, and intuition. If candidates don’t have a background in program or site design, then they should have one in graphics design. Potential designers should also have a mastery of spatial concepts, typography, and color. When hiring one, you should focus on her portfolio and style to see if she generates graphics that you like. Look for: ease of use, modern (not obsolete) graphics, and the feelings evoked when viewing a finished product (professional vs. playful, etc.), and the ability to reflect the business images of prior clients accordingly. Usually, you know a poor site design when you see one, as it just seems like it “doesn’t work.”
 
   Finally, unless there is a separate user experience team member, they should also have experience with user experience design. When looking for this trait, once again, look at applicants’ portfolios. Do you instantly know what each button, menu, and feature is supposed to accomplish without clicking on it? Pretend you are a user – do you know where to go in order to get the information you would like, or do you have to search around for it? Is it clear what each page, button, graphic, symbol, and link is supposed to accomplish?
 
   User experience is an often overlooked aspect of web and program design. A designer often looks at a page as their work of art, and they’re staring at a blank canvas, ready to create a design that is visually appealing. For good program and site design, however, user experience trumps beauty in almost all situations. What good is a beautiful program if it can’t be utilized by its users? Considering a good portion of websites and programs are commercial in nature, this often equates to lost profit, lost revenue, or both. An emerging trend in web design is one that should probably have been there all along – hiring a separate person or company for the sole purpose of designing a great user experience.
 
   When an application starts from the ground up with a good user experience, not only do users start to adopt the application more quickly, but they’re more likely to think highly of the company it represents, and promote the brand. This, in turn, dramatically increases the profits seen by the company, but it also decreases the marketing costs and improves the company’s “reach” and repeat purchases. If designed correctly, a simple difference such as changing the color of the shopping cart button or the location of the fields on an application can increase sales or leads anywhere from five to ten percent.
 
   A user experience designer is a new brand of designer, so there aren’t any typical tracks that would clearly define someone as an expert in it. Instead, you should look for someone who has a background in marketing, sales, and design. Asking to go over some examples in which the designer fixed an application or created a better user experience for someone is one of the best ways to determine their track record of success. Just as importantly, you should ask them to walk you through the process of creating or improving the user experience. In further chapters, we’ll walk through the basics of the process, and if you have found the right person, they will have these steps down cold. Finally, the user experience designer should be able to communicate very effectively with the designer by using certain tools available to them. Once again, we’ll walk through those tools and how to utilize them to the best of your advantage.
 
   If thought of as a three-step process, the user experience designer should be the first person to touch the blank slate of the application, with the second touch coming from the designers. It is the foundation upon which all else is built. In a perfect world, they would work closely with the designer to create a beautiful, functional, easy to use application. Of course, in reality, it often requires several iterations and compromise between the two functions. This is where a project management tool comes in. Once again, we’ll cover project management and collaboration techniques later in this book.
 
   The third function in developing an application is one that can be accomplished relatively independently of the other two. Turning the beautiful and functional design into a working set of code is where the theoretical design becomes a reality. Of course, the traits you’re looking for in a programmer are significantly different than those in a designer or developer. Developers know code. Not only do they know the syntax of code, but they should be able to understand how to lay out the code to facilitate the growth of the application, as well as to conform to your budget and hardware requirements. The right coder can do all of this, but typical coders are only versed in two to five programming languages, and they all usually share the same benefits and drawbacks as each other. Therefore, knowing multiple languages actually only puts someone in a position to know the benefits and drawbacks of just one.
 
   We’ll get into the specifics of hiring the right programmer, choosing the right language, and how to set up the application so it is not only fast, but can work on multiple platforms and handle future expansion, even if you don’t know what that expansion will be. The framework of a program will determine its success in the future, and the right programmer will understand this and work toward it. Needless to say, a graphics designer or user experience designer most likely won’t be able to grasp these concepts, and hence won’t be able to build your site correctly.
 
   The remainder of this chapter is dedicated to showing a good example of an advertisement for a UX designer, graphics designer, and application programmer. We’ll point out the pros and the cons for each.
 
   Sample Job Posting for User Experience (UX) Designer: 
 
   We are seeking an experienced front-end engineer to support our team. The successful candidate will report to our Senior Developer and be responsible for the implementation and improvement of user interface and user experience functions. Immediate availability is a must as this position starts as soon as possible, certainly this week. The following skills are required: 1) Perfect understanding of AngularJS, including design patterns and best practices; 2) Advanced CSS / HTML and the ability to keep styles and classes highly organized. Experience working with and extending Bootstrap UI framework preferable; and 3) Experience with UI / UX normals. We expect this resource to be able to implement from descriptions and stories (not every function will be highly mocked up or wireframed). 
 
   Job Description/ Your Responsibilities: 
 
   -Jump into the existing code-base on Github and understand the project (web app, mobile app, and shared components)  
 
   -Develop front-end functions according to specification (Trello) and conversation. 
 
   -Improve / enhance front-end functions according to specification (Trello) and conversation. 
 
   Job Type: Because we prefer a strong senior candidate, the job will be hourly and the contractor will be paid for hours worked. 
 
   Your Qualifications: A work style that is extremely detail oriented; strong communication skills; and a complete portfolio with good examples.
 
   There are quite a few points to be noted throughout this job posting, but before we move forward please note that even though you can tell the author was looking for a UX designer, there are traits of many other disciplines mixed in as well. There is nothing wrong with trying to put all three functions together in the same job request; however, as was discussed, the core competencies required of each function is significantly different. If you find the successful candidate, you will likely find a jack of all trades and a master of none.
 
   The first notable characteristic of the job listing is that a “Senior Developer” was appointed. This is a best practice when hiring multiple individuals for a project. Applications that go beyond a single page or function will most definitely require very intensive communication, and oftentimes several iterations. The only way to ensure there is a smooth interpretation of the requirements is to have someone who is a neutral third party overseeing all talent and development efforts. This person should be the “jack of all trades,” who can speak to all aspects of the creation of the application, and who also understands project management and communication techniques. This person can be a dedicated project manager, a “Senior Developer,” yourself, the hiring manager, or even a member of the team who has been clearly designated as the “team leader.” This part of the project team should not be overlooked, as it’s key to on-time, under-budget development.
 
   It should be clear that communication between all members of the team is imperative to a successful project. A project manager is half of the equation. The other half is utilizing a project management tool. This tool could simply be online file storage, an Excel spreadsheet, or anything else that facilitates communication between team members. The listing described above utilizes two project management tools: Github and Trello. I recommend both, if you require or enjoy cloud-based collaboration from anywhere in the world. Trello is particularly oriented toward software design, with many capabilities built into the base functionality, but with add-ons and advanced features that will rival even the most expensive project management software, and it is all free.
 
   In order to fully understand what the job advertisement is asking for, you have to understand the programs and software that the advertisement references. CSS stands for Cascading Style Sheets, which is the programming language that is used to set the layout of web pages. HTML is hypertext markup language, the language in which web pages are written. AngularJS is a framework of Javascript that allows very advanced, dynamic functionality to be implemented within web pages. Finally, Bootstrap is a very powerful HTML framework that allows for fast development of web pages. 
 
   As you can see, there are four languages and frameworks that this person is looking to develop the application with. This means that the successful UX designer must be fluent in all four. What would happen if the designer was not? He could understand a lot about user experience design, but had never learned those frameworks or languages. Bootstrap and AngularJS have only existed for three to four years as of this writing and are only typically used by smaller, early startup applications. It takes many resources to convert existing sites and web pages to these two frameworks, with little advantage to existing sites. The paradigm here can be better explained by an example.
 
   Amazon.com is considered the gold standard for UX design. Since they started their mammoth site, they have been testing everything from free offers, button designs, and colors, to checkout processes and features, and everything in between. When someone discusses user experiences, it is hard not to mention Amazon. What happens if a UX designer from Amazon decides to strike it out on his own as a freelancer on the side, or even better, as a full-time gig? He’d be in very high demand, of course. What would happen if he stumbled upon the job posting above? Knowing what you now know about those 4 frameworks and languages, that UX designer would have two choices: 1) learn those two frameworks (he probably already knows about the standard CSS and HTML languages), or 2) pass on the job and look for someone else. With a résumé like his, he’d have the luxury of taking option number 2, and probably would.
 
   The tools and techniques of a good user experience designer are pretty specific. These candidates can use processes and tools called wireframing and storyboarding. Both of these will be discussed in detail later in the book, but you should realize now that they are simply tools that allow the user experience designer to communicate and change the layout, workflow, and conceptual design of an application without giving much thought to coding or how the design actually looks. They’re concerned primarily with the user, and anything that may take away from a focus on what the user wants is considered a distraction. Therefore, when writing an advertisement for a user experience freelancer, you should either specify that he or she should be proficient in wireframing or storyboarding, mention the software or techniques you would like to be utilized, or simply leave specific software or technology out of the description altogether.
 
   Besides the mention of the project manager, or Senior Developer, and the project management and collaboration tool, there are a few great parts to this advertisement. The use of mockups and wireframing is mentioned, as is the requirement of being responsible for the user experience, or user interface. Most importantly, buried within the advertisement is the mention of building a user experience from “stories” and the specification. This is absolutely crucial, and demonstrates exactly how a typical project will work: between interviews, storyboarding, examples of previous work on other applications, and a specification, the UX designer needs to garnish and piece together a workable mockup of how the website will flow and the look and feel of the screens that interface with the user. Sometimes it isn’t completely clear, but nothing speaks louder than a first iteration of a final product; therefore, it is absolutely imperative that the UX designer is good at changing designs based on feedback.
 
   In conjunction with hiring the UX designer, the graphics designer’s advertisement is typically put on display as well. Knowing what you know so far, see if you can provide some critiques to this advertisement for a web design freelancer:
 
   I want web design (HTML designing) for an e-commerce website. I've prepared the basic mockup for the website (PC version). It is basically a mixture of Myntra and Flipkart. The design I want for mobile version is also similar to Myntra. I'm sharing the basic prototype I've made. The active links on the mockups are as follows: Distributor Customer Login Rectangle in right, and My Accounts/ My Orders in my accounts page. First product in logged page and first product in unlogged page, Buy Now in products page. I've done the graphic designing for the PC version as well but it needs to be fine-tuned a bit, and I want the graphics design for the mobile versions as well. Please extract the rar file and open the index file in the Prototype1 folder in a browser. Please add the words "Yes we Can" before the application so that I know you've read the description. 
 
   This is one of the better examples of a well written freelance advertisement. It is very clear, shares quite a bit of information regarding the advertiser’s expectations, and even provides files for a prototype that has already been put together. The design touches on the different mediums in which the design will ultimately be provided, with a standard web page and mobile versions requested. The author is also very clear about what the end product should accomplish, and even provides examples of other sites that he would like to emulate (Flipkart and Myntra). A freelancer can easily provide an accurate quote and time estimate from this description, which is exactly what it is supposed to accomplish.
 
   There are a few parts missing, however. It may be assumed, but just as we mentioned in the UX design experience, there is no mention of collaboration tools or a project manager. This is a great recipe for having a designer create a product and send it to the author, only to be met with severe disappointment from the author, and/ or rework required of the freelancer. Collaboration and milestones in which the designer verifies the work with the owner, project manager, or UX designer can lead to very good results. Once any significant part of the application is designed, there should be a meeting with all stakeholders to review the results. Tweaking the design as you go forward is by far the best way to lead to an on-time project that comes in under budget. It may have been implied, but the advertisement doesn’t mention any sort of collaboration.
 
   Once again, this is simply an advertisement for a freelancer, and this will be covered in more depth later, but the author might want to describe the deliverable a little more clearly. Does she want 15 pages or 4? Is it in a layout format from an image editing tool, or should it be a  web page complete with code, image files, and database or dynamic components? Does the company have a logo that needs to be matched? Again, this is just the advertisement for the freelancer, but the specifications should all contain the answers to these questions.
 
   After the designer and UX designer have collaborated and created what looks like a somewhat finished product for their application, it is now time to turn that aesthetic, hypothetical model into a functioning set of code that we can put on a server or send out for testing. To do this, we look for the programmers:
 
   I'm looking for someone to help me with development on the inside content of a web page. You will be using Bootstrap with data tables, calendar functionality where a user can choose multiple dates or a single date. The data will then be written to MySQL. I'm looking for someone who is well versed with Ajax/Javascript with Memcached and maybe Redis. About 4-5 pages in total. 2-3 pages will be quite simple and only 1-2 pages may be a bit complex. UI should be rich-looking with good CSS and color usage.
 
   This is a decent example of an advertisement for a programmer for a very small web project. The advertisement is specific, to the point, and mentions exactly which programs one is required to know. Of course, there are a few points of improvement here, but not many.
 
   Before we critique the advertisement, let’s identify what the author did well. To start, the posting included the exact programming language and framework the developer will be working in: Bootstrap, Ajax, Javascript, MySQL, Memcached, and Redis. There is no question as to what the programmer will need to know and be proficient with. It is clear what the programmer will be working on: a calendar functionality. This way, if there is a programmer who has done jobs like this one before, he or she would be a perfect match for the job.
 
   Of course, going back to the concept of development of a web application, what do we see wrong? To start, the author is putting all three elements into the same advertisement and by assumption, the same person. The candidate needs to be able to design a few beautiful web pages, make the calendar able to pull information from databases, and finally to create a “rich-looking UI (user interface).” Knowing what you know now regarding the talents and strengths needed to design a great looking application, and what is required to find a good programmer for a complex task like the one mentioned, I would be surprised if we found someone who could create a  web page to the standards that the author desires. By lumping all of the functions together, you are ruling out many people who might be perfect for the task at hand. This can’t be stressed enough.
 
   The next component of the advertisement that it is missing is the project management aspect. We’ve gone over this already, but there is no mention of any collaboration tools or managers, and there are no specifics of the project like dates or deliverable formats.
 
   Finally, it would have been great if the author had pointed out some calendar examples to clarify exactly what is being sought. A picture, video, or example website would go a long way. The way this is written, I am not sure exactly what the author is looking for, so the developer is going to determine what the final product should look like, not the client.
 
   When writing an advertisement for a designer, programmer, or UX designer, there are a few constants to include: a collaboration tool, a project manager or single point of contact to deconflict issues during development, a timeline and schedule for the development, and some expectations regarding experience. The advertisement should be general enough to allow the professional to decide which tools to use to effectively do the job, but if there are specific requirements in terms of programming languages, these should be outlined.
 
   


 
   
  
 

User Experience
 
   Every application should start and end with the user. Not only are users the only ones who can decide whether or not an application is a success, but they can also provide very crucial feedback in a very objective way, thereby improving the design. This kind of feedback is the key to any successful application, and often gets overlooked by the person committing to the project. It is very uncommon for the first iteration of a website or program to be successful, but it is very common for those who practice the art and science of gathering up as much feedback as possible to build a successful, iterative product. The user experience designer is the bridge that helps span that gap between user and developer.
 
   Thirty years ago, nobody talked about the user experience. Computers and the Internet were just being tapped into and every website and commercial application put beauty, functionality, and the “wow” factor up front before everything else. This led to very beautiful, completely dysfunctional applications that took very specialized skills and training to operate. If you think about where we’ve come, however, it is astonishing.
 
   Apple and Microsoft are two companies that have adopted the user experience concept from the first day they were born. Microsoft’s intuitive file management system brought DOS to the mainstream, setting the stage for the product that defined them: Windows. Apple’s simplicity in design and user experience fanaticism brought the iPod to the point where it re-invigorated a stalled company. When they first developed both of these products, they started with the question: “What do our users (or customers) want?” This is the fundamental aspect of user experience design.
 
   Today, the user experience has raised the bar of expectations. Products like Apple’s iPhone and iPad don’t even require an instruction book to get started. I’ve even seen children as young as one year old pick up an iPad and navigate to the app they wanted to use as if it was second nature. They can’t even talk, yet they can use one of the most powerful pieces of machinery humankind has ever built. This is what your users will expect from your applications, and if you do not deliver, they will not adopt the application for any reason, and will quickly move on to another. So it is obvious that the user experience is vitally important to the success of a product. How, then, do we begin to find out what the user wants, communicate it to the rest of the team, and then use their feedback to further refine their experience?
 
   It starts with a user experience designer, with a set of tools that can help the product manager and team find a good start to the application. The question, of course, is “What do our users want?” The best UX experts don’t even start with that question, though, as they often find that they must first ask, “Who are our users?” It is surprising how many product managers or business owners don’t know the answer to that question, or even worse, they answer the question with “everybody.”
 
   So usually the best UX designers start by developing “personas,” or an outline and description of their prototypical user. They draw out a backstory and then try as best they can to refine one to five different profiles of users who are likely to use the application. It is only then that they can start asking the question “What do our users want?” This is why a UX designer is typically a different person than the graphics designer or programmer; these designers have a unique ability to interview the stakeholders, review the company as a whole, look at the application’s mission and objectives, and create a list of the best users to target. This is where a bulk of the effort is spent, as it’s the foundation of all successful products.
 
   After that, the UX designer will set out to find these typical users and ask them, “What do you want?” It really is as simple as that. They can use focus groups, surveys, or even prototypes of very early concepts to go to their target market and find what it is they want. The tricky part to all of this is not only accessing the early users without a product to show them, but also to cut through the fog of identifying not just what the users say they want, but what they actually want. It is very common for a user to say they want a feature or specific design, but in reality, they want something more complex. For example, users might state that they want a punch-card type of system to track their employee’s time but, in reality, what they actually want is a system that tracks the employee’s movements between “on the job” and “on break.”
 
   Once there is an idea of what the user wants, the object now is to put that on paper. This is where it starts to get exciting, as the finished product actually starts to feel like a reality, even though it is still a long way off. The next step in determining the best way to conceive a good UX design is to take all of the data that might be needed and list it out for the team to see. At this point, it doesn’t matter if it is organized into groups or not, but every last piece of data required for the user to accomplish the established user “wants” is laid out in front of everyone. A good UX designer will be able to take the big list of required data and portion it up into different categories, or what is needed to display, and when. For instance, some data should be located on the home screen, whereas other types of data may only be required for reports.
 
   It is easy to confuse this stage with database design, but they are very different. Database design is more related to how the data is organized so it is easily accessed and quickly changed. The UX designer is more concerned with how to display the data as conveniently as possible to the user so they can get the best user experience through information architecture. Think about the file system on your computer – is it easy to navigate? Is it easy because the file folder hierarchy makes sense? It does cross over into the database design, but only so much as it is required to easily and speedily manipulate and display the data. The database design should be left to the programmer later in the lifecycle of the application design.
 
    [image: http://webstyleguide.com/wsg3/figures/5-site-structure/5-3-700.jpg] 
 
   Sample of the file architecture to help users navigate through a program
 
   Typically the way that a UX designer will convey the information architecture plans is through a file structure diagram, or wireframe. The wireframe looks exactly like the image above, and shows how the information required is split up and navigated. It can be a very simple system like index cards and string on a corkboard, a modified Excel spreadsheet, or one of the dozens of wireframing tools available via open source or commercially. When choosing any of these methods of displaying and sharing the information required, be sure it can be shared remotely if that is how the team is established. Outside of that, it is best to go with whatever method or tool the UX designer is comfortable with. A good UX designer will surprise you with an extraordinary amount of insight into how data can be arranged to facilitate the natural flow of information.
 
   Another word of note at this point: it doesn’t necessarily contain the information needed, it just shows how the information can be categorized and accessed. The human brain thinks in terms of hierarchies, so once the information is categorized and organized in such a way, it goes a long way to easing the frustration that may be encountered during a session.
 
   Once the file architecture is established, a UX designer will start outlining where each information component will visually go in order to best service the user’s needs. This is a component of usability, which is separate from the user experience design. The usability aspect ensures the user can navigate through the application with ease, while the user experience is not only focused on that, but also the experience they feel and perceive while they’re doing so. For example, an application can have complete information and functionality, be easily accessible and very user friendly, but if the user perceives it as a low-budget, poorly designed site, that perception will quickly turn into something else. 
 
   The key to a successful visual design is to put together something that conveys the visual concept, yet is very quick and easy to manipulate as you move through iterations in design. Believe it or not, one of the most successful methods of accomplishing this is with a whiteboard and pieces of Post-It notes and index cards. There are also commercially available software packages that range from very expensive to free, and each one has its advantages and disadvantages. There really isn’t a wrong way or a right way to pull together a mockup of an application; however, it needs to happen, and it needs to happen with the UX designer and graphics designer in the room, physically or virtually. Additionally, there should be a minimum of two completely different mockups in order to spur creativity and help facilitate a discussion of which one is the best to create a rich user experience.
 
    [image: ] 
 
   CommLogix.com wireframe and mockup using simple graph paper. Notice how the label is “CommLogix #1,” implying that there is more than one design choice.
 
   This is the point where there can be two different paths to take, depending on the UX designer’s methods, as well as the business plans of the application inventors. The first path that can be taken is for the UX designer to bring the mockup to the users, just as it is, and get feedback about certain features. This is risky in that there are many users who simply won’t understand the concept of bringing an incomplete product to them for feedback, and it might tarnish the brand.
 
   The other path that can be taken is to simply push forward with the design process. This is usually the step that is taken, as it still isn’t ready for any users to get the full effect, and pushing something out to the “early adopters” sometimes only serves to make competitors aware of what is coming. It really comes down to how confident an application creator is in creating an application their users will love, and how fast they can iterate once the application is complete. If the application is a huge, enterprise-level software program, there may not be an ability to iterate later when the software program is so large it can’t be changed easily. On the other hand, if it is a small, niche-focused software tool, it can be easily changed if the code is written correctly (more on that later). What is the harm if you put out software that isn’t perfect, but can easily be changed?
 
   No matter which path you choose, this is the tool that the UX designer uses to communicate with the rest of the team, particularly the graphics designer. The designer will be able to understand what components of the design are important to the user experience, and will be able to suggest changes to the layout based on experience with symmetry, typography, and visual appeal. This is where practicality meets beauty.
 
   Even after the wireframe and website mockups are complete, the UX designer should still be tied to the application that is being built. This team member should be a part of the preliminary artwork review, the final artwork review, and the final application review. Then, once again, the UX designer comes back into play.
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   Wireframe and final design of a children’s hospital website
 
    
 
   Once there is a fully operational application built, the UX designer should come back into the spotlight as the main player again. Just as was mentioned earlier, there is very little chance that a good application has been developed on the first try. However, there is a very good chance that a solid application can be developed after a few iterations. Once there is a fully functional website, the UX designer should run a series of tests to get real-time feedback regarding the usability and experience of the site.
 
   There are a few ways the UX designer can improve the design, but one of the best ways is by creating an A/B split test. These are tests in which a stated goal of the application’s page is created, both versions are then put in front of a statistically significant number of users, randomly rotated, and their behavior is tracked to see which version of the application produces the greater number of users accomplishing the goal it is seeking. Once the winner is found, the next test is created, and it continues until the point of diminishing returns.
 
   The second way of determining the user’s experience while the application is live is by watching and recording user’s reactions and surveying their thoughts and feelings while they’re using the application (or immediately thereafter). Simply asking for their feedback is one of the better ways of finding out how they felt about the look, feel, and usability of the application. The UX designer should understand all of this, and help the application owner navigate through the complexities of setting up one of these studies.
 
   


 
   
  
 

Web Design and Graphics Design
 
   The terms web design and graphics design should not be used interchangeably. Graphics designers design graphics for all types of media, whether print, video, or web. Web designers, on the other hand, only design graphics for the Internet. Even though most graphics designers consider themselves to be web designers in some respect, it doesn’t typically work the other way around. There are specific sets of graphics that are only applicable to websites, and while a good graphics designer can develop these graphics, a web designer might have more experience and depth of knowledge regarding what works and doesn’t work for certain types of websites, companies, and situations. 
 
   Web, or application, design has come a long way in the past two decades. We’ve come from the late 20th century of pure text and dancing hamsters to the very rich, “Web 2.0” trendy graphics and layouts of today. The Internet has truly raised the bar regarding graphics.
 
   Before even talking to a web designer, it is important for an application owner to know what is wanted and how the application should look. There is a saying that all owners know what they want their programs to look like before they hire someone to validate their thoughts. You don’t want someone on your team to try and guess what it is you want your site to be. Instead, you should take the input from the UX designer, then hunt for similar (or completely different) websites, magazines, newspapers, and videos. It can be easy to understand what it is you want in a website, but until the graphics designer puts the proverbial pencil to paper, you’re not going to be able to accurately convey what is in your head. You need demonstrations to be able to showcase your thoughts and ideas of what it is you like and, just as importantly, what you don’t like.
 
   When the designer starts with a blank canvas, he has a few choices to make. The first choice will be what type of screen to design for. Is it a desktop, laptop, tablet, or mobile device? Right now, there is a very strong trend toward something that is called “responsive design,” which is essentially a website or application that can function just as well in a standard desktop browser as it can in a mobile device. Right now, it is optional to design such applications; however, in two to five years, it will likely be mandatory. The Internet has evolved into a very mobile platform, and unless you want to risk being stuck in the 20th century, you are going to have to build a responsive site. This is a requirement that you must put into the specifications of your designer’s freelance advertisement. If you do not, they may not bid accordingly.
 
   What this means to you and the designer, however, is that he must design two or three different versions of the application, each with a unique way of displaying the information. If you followed the requirement of hiring an independent UX designer, this should have already been modeled with a mockup specifically for mobile and desktop design.
 
   The first draft of a design will be the time for significant critiquing. When meeting with the rest of the team, usually the graphics, photos, and videos (if applicable) are reviewed for applicability to the application and the company in general. Most of the time, these graphics aren’t in their final resting spot, and are being reviewed for color palettes, typography, and applicability for the company it will reflect. This is the point where the site design will start to merge with the wireframes and mockups that were previously reviewed, and the product will start to take form. It is an exciting time to see all of the resources poured into the site finally begin to come together. Of course, a single line of code hasn’t even been written yet, but that will come after the design is finalized.
 
   Just as the wireframe depicted the information architecture of the application, and the mockup showed the prospective layout of graphics and user interface elements, the designer has a way of showing the layout of their graphics design. Usually, a design is completed in a tool such as Photoshop, but other tools may have been used such as InDesign, Dreamweaver, Gimp, Illustrator, or a few others. Just as it isn’t a good idea to tell the UX designer which tool to use, it isn’t a good idea to dictate the tool required for a designer to output a design. However, the PSD format from Photoshop is usually the industry standard.
 
   The designer should be using what is called the grid system to chop up the design into very clear partitions. This promotes symmetry in design, which is one of the fundamental aspects of visual clarity and organization. The below figure depicts a typical grid layout for various screens such as a laptop or mobile device. The designer should be following these guides when creating different elements for the screens, which is required when following responsive web design principles.
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   Responsive web design grid layout
 
   Not coincidentally, the grid layout shown above is congruent with the way web pages are coded with CSS (Cascading Style Sheets). There will be more on this later, but generally the CSS layout will dictate how the page is displayed in the grid format shown. It is the designer’s job to ensure the design elements fit to this grid, and it is the programmer’s job to ensure it gets coded correctly enough that it displays the way the designer intended. The figure below shows a typical website applied to the grid display method. 
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   A 12-column grid applied to the Spring Valley United Methodist Church’s website
 
   At the end of the design phase, we’ve created a web page in Photoshop or a similar tool, have deciphered which colors and typography to utilize, and have reviewed the design with all parties involved. This review should start with evaluating the information architecture and the UX designer’s wireframes and mockups to ensure the crew is headed down the right path. The programmer also should be involved with this review, as this is the best time for him to be cut in on the project.
 
   


 
   
  
 

Programming
 
   When hiring a programmer, candidates should know certain things before even applying to the job. They need to know what programming language they’ll be using, the development platform they’ll be developing for, whether or not you’re utilizing a framework (and what that framework is), and what type of back-end database the application will be utilizing (assuming there is a database being used). These should all be very clear in the job description because, unlike the other two functions, the programmer needs to program in a specific language, and candidates without this particular skill set can be eliminated.
 
   There are hundreds of programming languages and frameworks. At its most fundamental concept, each language can be split into one of four categories: functional, imperative, logical, and object oriented programming (OOP). These are simply different ways, or paradigms, of approaching problems. The building blocks of code—functions, routines, and subroutines—are typically the same throughout. 
 
   The difference between the four paradigms is really unnecessary to know unless you’re a programmer, but you should be aware that they exist. Almost every modern language is based on the object model, which makes developing modular, easy to scale code very simple to develop. As someone who will be leading the build out of software, you should understand the fundamentals of the OOP model.
 
   OOP is based on exactly what the name implies – objects. The code is based around building these objects, which can represent real or intangible things in the outside world. Each object has a set of attributes assigned to it, called properties. They also have a set of actions that can be performed, called functions. The best way to describe an object is by using an automobile as a reference. If the car is the object, it will have properties like the car’s color, and the type of engine in it, how long it is, and so on. There are millions of different properties you can assign to the car. 
 
   A function, then, would be what the car does for the passengers, i.e. helps them travel faster than they could travel on their own. You can relate travel as a function of the car. The people enter into the car, and the car performs the function of transporting them to a different location. Of course, there are many intricacies with transportation, like how fast they should go when traveling in the car. This information can be passed to the car via the gas pedal. Similarly, functions in the program can be passed via certain variables, which tell the function how to perform.
 
   Each and every object has a set of functions and properties associated with it. Similar functions can be lumped into classes. Using the automobile example again, you can easily lump different types of automobiles into classes such as trucks, cars, hybrids, etc. Each member of the class has similarities, like the same functions and variables, thereby making it easy to create a new object every time you need it, since all of these specifics have already been worked out.
 
   Object oriented programming allows the programmer and software architect to set up the program so that it can facilitate the growth of the program. Nobody knows what the future will bring for the company and the program it is building, but if set up correctly, it can easily change and expand based on the object oriented model. This is important because, as was stated before, the original product that is produced will almost never be the final product. Iterative design is the biggest positive aspect of OOP, and it should be fully exploited.
 
   The reason that OOP works so well when expanding, or even just changing, an application is because it fits right into the modular concept of program development. Instead of one large application being built, it is split into numerous modules that accomplish a certain task or function. Modules are different than objects. Objects are the fundamental building blocks of code, whereas modules are the actual code itself split into organized categories. The advantage here is that the code can be worked on by multiple developers, and if a change is required, the entire set of code doesn’t have to be pulled in order to work on just one line or function.
 
   If you talk to five different programmers, they’ll give you five different answers regarding which is the best language to use. Of course, the right answer is that it depends on what you’re trying to do. You’re not going to use PHP for a desktop application, just as you aren’t going to use C++ for a purely web-based application. We’ll briefly review the major coding languages, their benefits and drawbacks, and what applications they should be used for.
 
   The oldest and most popular language out there is C++, which is a follow-on from C. It is an object oriented language that compiles after use. When you say that a language is compiled, it means that the language is written in a certain format, then it is sent through a “compiler” to generate a different type of file, usually an “.exe” file. There are a few different drawbacks from compiled languages but mostly they are due to the time lost when compiling them and the fact that you can’t debug the code very easily, since the error messages don’t reference the code but the executable file. One of the biggest advantages is that the code is executed quickly after being compiled, and the code cannot be stolen, since it is not available to the user.
 
   C++ only works with non-Apple products (Windows and Linux), and does not have very good web functionality. Because of this, it is typically only used on desktop applications. Even Windows has moved toward C# instead of C++ in most of their applications.
 
   Java is the next language, and it is a privately owned language run by the Oracle Corporation. It, too, is an object oriented language, and can be used by many different platforms. When opening Java for the first time, there is a very large screen that reminds you that Java can be found in ATM machines, web servers, and everything in between. It is a very versatile, portable code, and can easily be programmed. Unfortunately, it is a very hard code to learn and not many programmers support it because of this. When you do find one who is able to program in Java, you’ll then have to ask the question whether it is the right programming language for your application. The answer is typically no, as there are easier and more user friendly codes that have been developed since Java was first developed. 
 
   By far, the biggest drawback with Java is the fact that it is not supported natively, and a driver or application that wants to use Java has to be separately downloaded on the computer. This means that a user is expected to not only have Java drivers on their computers, but to keep them up to date. This is the main reason that Java is not commonly used by developers unless absolutely necessary.
 
   If developing for the web, there are a couple options you may have. By far the most popular is the open-source PHP. There are very few disadvantages to PHP, but there are quite a few advantages. It is open-source, it is an OOP language, and it was designed from the ground up to support HTML, the language of the Internet. In fact, the “H” in PHP stands for ”hypertext.” Of course, the drawback to PHP is that it is really only designed for the Internet. Thereby, if you are designing a program for a Mac or PC, you will not use PHP unless absolutely necessary. If you do, you will have to download the PHP executable as well, and then run it, as neither Macs nor PCs support PHP natively.
 
   If you are building a mostly desktop-based application, there are two languages that should be very seriously considered: Ruby and Python. These two have wonderful Internet functionality, but their true advantage comes when using the code to build desktop applications. It is an interpreted code, meaning it is a very high level code that is easy to write and understand, even with no programming experience. Because of this, Python has gained a significant amount of popularity recently. The biggest drawbacks to Python are the fact that it is open-source with limited support from a commercial industry, and that it doesn’t have true microprocessor support like Java. These are relatively minor when compared to Java, and I suggest you look at Python for your next project.
 
   Finally, Apple products have their own set of code that can’t be used anywhere else. If you’re going to work on an Apple product, you have to adopt Objective C, which is the language Apple uses in all of their products. Of course, the most significant drawback to Objective C is that it is only for Apple products, and nothing else. Aside from that, you really have no choice to program in this language.
 
   When determining which language to use, you should look at what is available on the Internet regarding the project you’re trying to undertake. Especially with the open-source languages, there is a very good chance someone has already written a general framework for the project you’re trying to accomplish, and it may be easier than you think to pore over the code and develop it to your needs.
 
   The last point of note when hiring your freelancer is that you should explain that the code has to be well commented, with a list of objects, classes, functions, and properties sent to you prior to the completion of the development. This way, you can become familiar with the framework that the programmer is putting together before the code is completely written. It also forces the programmer to think ahead before beginning to write the code. You should also explain that the code has to be commented very thoroughly. What this means is that it should contain comments throughout the code that explain the code’s functionality. These are only available to those with the source code, and are completely ignored by the computer when processing the code. However, it is absolutely imperative to include these so that future programmers can understand the inner workings and intent of the code.
 
    
 
   


 
   
  
 

Conclusion
 
   So at this point, you’ve chosen your language, hired your programmer, and the team is hard at work creating the functionality you all agreed to during the design and UX meetings. You’ve told the programmer the code must be modular, well commented, and in an object oriented language. They build the code and send it to you. You click on the files and PRESTO! The feeling you get when an application opens with no errors, and looks exactly the way you want it to look is one of complete exhilaration. There is nothing like it.
 
   However, the work has just begun. The design and development cycle has just started its first iteration, and now starts receiving feedback. It is time to go back to the first chapter and get the UX designer back in the loop, gather feedback, and test out new ideas that may improve the user’s experience. The project manager should be scheduling the next iteration of design and programming, and the programmer should be standing by to fix any glitches and bugs that may be a part of the well written code.
 
   In closing, building an application for a machine, whether it is a mobile device, a desktop, or tablet, can be a very exciting adventure. If you find the right people and follow the guidelines given in this book, your chances for success are very high. No matter what you do, if you follow the principles of over-communication, set a high level project manager and project management / communication tool from day one, and develop modular and easily changed codes and frameworks, you will create extraordinary things, and possibly even extraordinary profits.
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