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Background
Mark has a 3D printing business that grew from being a hobby to an income generating activity. Started from a home setup with the printing of a simple umbrella holder, the idea become business-oriented when Mark discovered that he could print objects and sell them at a fee to willing clients. Following this realization, he embarked on setting up the business by downloading the models for the assistive and accessibility devices he aimed at printing, advertising the business on his Facebook page, renting a space in which to set up the business within the industrial park, hired assistants on a part-time basis and bought wireless printers fpr startup. With the ease of accessibility to the internet and the online designs, Mark’s business is up and running, and has seen growth over time, with customers being able to place orders which he closely tracks using his IT system. He needs the new infrastructure to expand his operations and meet the needs of more clients as his business grows.
Mark now wants to expand his business by adding an additional 3D printer in his shop as well as additional staff.  With the additional staff he can process orders at a faster pace for both object and regular printing jobs for the local businesses.  Mark needs to expand his infrastructure, so he can meet the needs of his clients.  He wants to be able to track his customers placed orders from online and in store services.  
With his current setup it takes him a few days to complete orders placed each day.  For Mark’s Printing Shop to grow he would need to hire 5 additional employees that are trained in operating a Airwolf 3D AW3D HDR WiFi High-Precision 3D printer.  Adding additions to Mark’s shop will allow him to fulfil larger orders at a faster pace.  With the additional PC’s the staff can process online same day orders for customers wanting 3D printing services.  

Current IT Infrastructure
The following are the hardware components that Mark has at his disposal:
· Heavy duty 3D printer
· Two wireless 3D printers
· A personal computer (PC)
· Local area network devices – modem with wireless router, PC
The software that he has in place to run his business include:
· Printer control software
· Computer aided design (CAD) software for modifying designs
· Web browser
· Spreadsheet 
He also has the following utility services:
· Internet connectivity through Verizon FiOS
· Internet sources for 3D designs
Requirements
The system has to perform and support the following requirements as per Mark’s plan of development and growth:
· Printing infrastructure – 7 3D printers and 1 3D scanner
· 5 fulltime employees to run the business operations
· Expanded LAN to connect the printers and the scanner, to connect the server to the PCs and to handle the virtualization for ease of access of the printers by the employees from their mobile devices
· Business enterprise resource management (ERP) information system for managing business operations
· Database management system (DBMS) hosted on a server
How requirements will be met
To achieve all these requirements, there are a number of things that need to be in place for the implementation (Feldman, 2015). First, there should be the provision of the cloud services, possibly by the same internet service provider that gives the internet connectivity to avoid the extra cost of contracting a new company. With the cloud services in place, the backup system is catered for. He also needs to identify and purchase the ERP system from a cheap vendor that ensures information security. To use the system, he needs to train at least one employee, or himself, to handle the operations as per the business requirements. To achieve the database management system integration into the network, the business needs a team of database administrators, or a competent administrator, to configure the database and help him in storing the production files. The IT system also needs a local are connection that allows for the virtualization of the system for ease of access from any acceptable mobile device. Virtualization is the technique that allows for remote connection of a device to another device without the need for a physical connectivity. Efficient virtualization is done over the internet to allow for mobile access.
Data representation and storage
The numeric data is represented in binary codes from the various sources of information, and is stored as per the file type associated with the program used to create or manipulate it. Numerical data is either discrete or continuous, with the discrete data representing specific information and the continuous data being that which keeps changing, for instance, the weather pattern. Numerical data is often represented as tables, graphs or charts (University of Leicester, 2016). Such files can be stored on the server for security reasons. The audio data is often represented mostly in the form of mp3 files or mpeg extension, which are compatible with the audio players from various vendors. These files can be stored on the PC hard drive. Likewise, the video data, occurring popularly as mp4, mpegav, and 3gp are also stored on either the hard drives or on the server. The graphical data is, perhaps, the most important one for the business, and it needs to be stored on a secure server with backup in the cloud solution. The graphical data represent those obtained from design of models or modifications of existing designs, and are normally heavy in terms of the space they occupy. The file associations depend on the software used to create or edit the graphical data.
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