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3D Printing Stage 1
Background
It all started in late 2015, when Mark Peterson acquired a 3D printer from Best Buy for $500. As he began to play around with it, he discovered that he could use designs he downloaded from the Internet to create a wide variety of objects. One day as he was exploring designs on the web, he came across a category of accessibility items. He was very excited to discover such things as an umbrella holder for a wheelchair, because his brother Peter uses a wheelchair. After making an umbrella holder for his brother, it received a lot of attention from others. So, then Mark had an idea to start his own 3D printing business. Mark invested in a heavy-duty 3D printer, used his Facebook page to advertise his growing business in 3D printing assistive and accessibility devices. He had many orders and his 3D hobby became his fulltime occupation.

Current IT infrastructure
	The following is a list of hardware, software, and network components that Mark currently has in place: 
· Heavy duty 3D printer
· 2 wireless 3D printers 
· Personal Computer (PC)
· Internet connection (using Verizon FiOS)
· FiOS modem with built-in wireless router
· Google email
· Microsoft Office 
Requirements
	The following are five requirements that Mark has identified to perform or to support the systems to expand his business:
1. Set up an IT infrastructure to manage not only the additional 3D printers, but also to manage his business.
2. To implement a small business enterprise resource management (ERP) information system to help manage his business (customer orders, invoices, supply ordering, employees, etc.) more effectively.
3. Get a document printer to print invoices, etc.
4. He wants each employee to have mobile access to the ERP system and the 3D design files, as well as the printers from anywhere in the facility.
5. Store all 3D production files and business management information locally in the facility, and to use cloud storage for backup files.

How requirements will be met
	There are a number of components that will be needed to achieve all the requirements listed above. The first thing would be to get a cloud-based service, specifically from the same internet service provider (Verizon) for cheaper costs. With the cloud service in place, Mark can conduct backups and store all of his files locally, all while managing his business. Secondly, research will need to be completed to find the best ERP system that best fits Mark’s business and price range. All of the various processes are essential to running a business, including inventory and order management, accounting, human resources, customer relationship management (CRM), and beyond. At its most basic level, ERP software integrates these various functions into one complete system to streamline processes and information across the entire organization. The central feature of all ERP systems is a shared database that supports multiple functions used by different business units (Oracle, 2018). Lastly, purchases of any additional equipment needed to fulfill all these requests in addition to the document printer will need to be fulfilled. 

Data representation and storage
a. Digital and numerical data – Otherwise known as how the computer interprets data, is a key concept to understanding computer data processing, as well as overall functioning (Unknown, 2017). Digital data is data that represents other forms of data using specific machine language systems that can be interpreted by various technologies. The most fundamental of these systems is a binary system, which simply stores complex audio, video or text information in a series of binary characters, traditionally ones and zeros, or "on" and "off" values (Jurgenson, 2018). This data could be saved as a file and can be stored on a server or hard drive. 
b. Audio data – Audio data can be compressed and packaged in many different ways. This data consists of numbers in a pulse code modulation format, abbreviated PCM. Audio data comes in different forms, like for example, mp3 files or mpeg extension. This data is then compatible with any audio player from various vendors. Audio data usually takes up a lot of space so it would be best to store it on hard drives or other storage media. 
c. Video data – Video data is essentially moving visual images in the form of encoded digital data. It can be copied without degrading the quality. Video data is often labeled as mp4, mpegav, and 3gp. Video data could also be streamed live over the internet to end users who want to watch it on their computers. This data can also be stored on the server or hard drive. Advantages of video data are; Ease of sharing and storage, no degradation of data quality when copied, easy and inexpensive copying, and the capacity for multicasting.
d. Graphics data – Graphics data is divided into two classes: vector and bitmap. In computer graphics, vector data means of representing lines, polygons, or curves (or any object that can be easily drawn with lines) by numerically specifying key points. Vector data is attribute information (such as color and line thickness information) and a set of conventions (or rules) allowing a program to draw the desired objects. Bitmap data is formed from a set of numerical values specifying the colors of individual pixels or picture elements (O’Reilly, n.d.). Most graphics storage is bitmap based. Due in part to the availability of high-speed CPUs, inexpensive memory and mass storage, and high-resolution input and output hardware. With graphical data being important for the business, it needs to be stored on a secure server with backup to the cloud solution. 
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