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1ai) An input device is a device which allows the user to input data into a computer system.
1aii) An output device is a device which allows the user to see the results of their input.
1bi) An electronic thermometer would be used in this scenario to automatically gather information about the current temperature, thus allowing the system to compare it to the user’s preference temperature and then increase / decrease it accordingly. 
1bii) An LCD screen to display the current temperature to the user, as well as whether the heating system is currently active or not.
2ai) Serial data transmission involves 1 bit being sent at a time along 1 communication line, making it slow and inefficient.
2aii) Parallel data transmission allows multiple bits to travel along multiple communication lines simultaneously, therefore improving efficiency and the bitrate. 
2b) Application: A computer game. Justification: Data must be transferred quickly over the internet to inform other users of the players in-game location, thus meaning this is time sensitive transmission. Since time sensitive transmissions require a high bitrate, parallel would be most suitable.
3a) P1: Touch-screen monitor to allow the user to quickly input their search using a menu interface for ease of use, and also see the results on-screen. P2: Speakers to aid the user’s understanding of their search and the results, and to provide further in depth information that may not fit or be suitable to be displayed on-screen.
3b) Wireless since the distance between the office and the information boards is quite short, and this would also reduce the need to install expensive cabling which is also more likely to malfunction.
3ci) This is because a menu interface is the quickest and easiest to use and ensures the user is unlikely to make errors in their searches or inadvertently change system settings. It is also easy to use for non-technically minded people, which is essential given its purpose is to educate people on tourism which will be of interest to all sorts of different people.
3cii) A form interface would be useful in this scenario as it allows data to be inputted quickly, which is important when making a live booking. Furthermore, it allows validation to be used to spot potential errors in the input which need to be eliminated given it’s essential this data is correct or else the booking could be inaccurate.
4ai) A character set is a set of characters that can be inputted into a computer system, with each character corresponding to a binary value. This allows the computer to communicate with humans in the language we understand, whilst also being in the language it understands, with an example being the ASCII character set.
4aii) Each character corresponds to a unique binary value of set length depending on the character set being used. ASCII typically uses 1 byte per character, meaning a possible 256 characters are able to be represented.
4bi) Data can be verified by asking the inputter to repeat a specific piece of data by entering it twice. For example, it may ask for the user’s email address to be input twice to ensure they match.
4bii) An existence check ensures that the piece of data entered exists on the computer’s system of stored data, so in this instance ensuring the brand is an actual brand that the system recognises. A presence check simply ensures that data has been entered into the field and not inadvertently left out.
4c) The firm will have to ensure that they’re maintaining their users’ data, be it through backing up or archiving. Not only does doing this protect against data loss, it also helps to ensure that they’re abiding by the Data Protection Act, since it means they’ll not be actively storing irrelevant data. To back-up the data, the firm must select a suitable, off-site location. This is essential because if the back-up was stored on the same system as the original data and theft / damage occurred, both the back-up AND original data would be deemed useless, meaning the data would be unrecoverable. Additionally, they must consider the scheduling they wish to use. Since this firm is dealing with sensitive customer information, it may be appropriate to back-up daily so roll-backs can occur without causing too much inconvenience if data loss occurs. In regards to archiving, this is used to store data that generally is no longer going to be used, but may be useful for future reference. It is probably unsuitable to archive past users’ data since this would breach the Data Protection Act, but the firm could use archiving to store details of cars and old insurance plans that are no longer going to be readily used, thus freeing up space on their main storage devices.
5a) Because this data is sensitive and contains personal information, and if the supermarket’s security is inadequate, this data could be stolen and used to potentially steal the customer’s private details / identity. 
5b) The supermarket could quite easily reassure its customers regarding their concerns. Firstly, by ensuring a firewall is protecting their servers, they could then tell customers that their data is incredibly secure and unlikely to be hijacked. Furthermore, they could add a precautionary password which employees must use when accessing the data, reassuring customers that their data cannot be accessed unnecessarily. A final measure which the supermarket could take would be to inform customers that they abide by the Data Protection Act, thus reassuring customers that no irrelevant or outdated information will be stored about their person.
6a) Problem definition. This stage involves accurately outlining the problem with the current system by allowing the systems analyst to use their computing expertise alongside the manager’s factory industry experience. Feasibility study. This stage identifies whether it’d be reasonable / possible to create the new system by considering economic, time and social factors. Analysis. Gathering further knowledge of the problems with the old system by fact finding, often through employee questionnaires or observations. 
6b) The waterfall model suggests that each stage will be carried out with a set period of time, sometimes with overlaps, eventually leading to a finished solution. The waterfall part of the model is used to emphasise how the solution will gradually branch out and fall into place.
6c) It’s essential that the system is thoroughly evaluated after its implementation. During this evaluation, criteria should be analysed, such as whether the system solves the initial problem, to determine whether the project was a success. Things which may be considered include whether the time-scale was met, whether the budget was followed and whether the system is easy to operate, allowing both the systems analyst and user to learn from the project and perhaps think about improvements for future projects. The evaluation stage also decides whether the analyst gets paid!
6d) Corrective maintenance to fix bugs and flaws in the program that are affecting its operation. Adaptive maintenance to change the program’s functionality in-line with external influences (such as a rise in VAT).
7a) The MDR stores the data of the memory address held in the memory address register. The CIR stores the current instruction being operated on by the CPU. The accumulator holds a running total of the calculations that are being carried out by the arithmetic logic unit. 
7b) There a three main types of bus in the CPU; the control bus, address bus and data bus. The control bus is used to send signals from the control unit to other parts of the processor to inform them of the next task they must carry out. The address bus is used when data is being transferred to and from memory to store the exact address in memory. Finally, the data bus is used for data to move to and from different areas of the CPU (such as the result from a calculation being transferred into the accumulator from the ALU). 

8a) A protocol is a set of rules that are used to govern data transmission between devices.
8b) The means of transmission being used (wired or wireless) so devices are able to determine how to transmit the data. The type of switching being used (packet or circuit) so the system is able to identify the route of communication. The required bitrate so the system knows the speed at which bits must be communicated. 
8c) Packet switching essentially involves splitting files into packets, each of which are labelled with the IP address of the sender and receiver. These packets are then sent individually along different communication paths selected by the router, based on which would be the most efficient at the time of transmission. This means that the packets may be transmitted in a different order, therefore meaning the destination system will have to reorder the packets according to their labels in order to recreate the original file.
[bookmark: _GoBack]9a) A multitasking operating system is a common operating system that allows the user to perform more than one task simultaneously, increasing efficiency. An example of its use could be with a student working on an essay on word processing software, whilst also listening to music on media software. These two tasks would be ran simultaneously. A multiuser operating system is one which allows more than one user to operate the one system at a given time. These systems are very large, and each user will have a dedicated area which will typically be protected by user access rights meaning a password would be required to enter the system. A use of such system may be with expert systems such as weather prediction systems, where multiple users will be accessing the system at a time, but given the system’s powerful and expert nature, only one system is required.
9bi) Utility software is software that allows the user to perform maintenance tasks on a computer system.
9bii) The student can use file handling utilities to manage their coursework. For example, they could create subject folders to allow the coursework to be neatly organised for ease of access. Furthermore, renaming operations can ensure the user is able to give their coursework meaningful names to prevent against losing the data, and operations such as copy will allow the user to transfer their coursework to other storage mediums such as a memory stick, so the coursework is able to be transferred into their educational establishment.
