Lara Terzi (P148014)


System Software and Multi-User Applications Engineering 

TCP/IP Client Server Implementation and Evaluation Report


Dr. Tim Bashford
Contents
1.	The System	3
1.1.	An Overview of Fedora	3
1.2.	Alternatives	3
2.	Application Programming Interfaces	3
2.1.	Identification, Evaluation and Functionality	3
3.	Techniques	4
3.1.	Libraries and Functions Used	4
4.	Citations	6
5.	References	6



[bookmark: _GoBack]














1. [bookmark: _Toc517805700]The System
1.1. [bookmark: _Toc517805701]An Overview of Fedora
This TPC Client-Server Chat application was written using the Linux-based operating system Fedora. One of the things that makes Fedora an outstanding operating system, besides being an exceptionally powerful system, is its innovation as well as the utilization of the constantly advancing technological field. The operating system also allows for its users to get more battery life than other operating systems, including other Linux systems, whom already have better battery management systems than the more widely used systems.
As stated above, Fedora makes use of the newer advancements in the technological field of software. As software applications are constantly being updated to improve their users’ satisfaction by targeting their needs, the use of the newer software ensures Fedora’s customer satisfaction. Although having to manually download this, Fedora allows the use of the beta Dynamic Firewall. This enables users to modify their computer’s firewall without having to restart it thus being able to save time. Futhermore, one of the system’s most innovative features is the addition of the RPM Package Manager. This package manager allows one to download and install software on Fedora very quickly and easily. Although Linux-based operating systems provide many great features, they are not widely used and thus most people would rather retain the use of their existing operating systems as they are already used to working with them.

1.2. [bookmark: _Toc517805702]Alternatives
Even though there are many different operating systems used in the world of computing, the majority of people use Microsoft’s Windows group, the latest being Windows 10. The second most used operating system is Apple’s MacOS group, the last of which being MacOS 10.14: Mojave. Lastly, Linux creates a variety of other open-source operating systems widely used around the world. These include Ubuntu, Mint, Elementary OS, openSUSE, Arch, Debian, and many more.

2. [bookmark: _Toc517805703]Application Programming Interfaces
2.1. [bookmark: _Toc517805704]Identification, Evaluation and Functionality
An application programming interface, also known as an API, is “a set of subroutine definitions, protocols, and tools for building application software. In general terms, it is a set of clearly defined methods of communication between various software components” [1]. Linux uses the Linux Kernel API. This API includes a wide range of data types that one can use in its applications as well as basic c library functions and basic kernel library functions. Memory management functions for memory allocation are also included in this API. The API also has kernel IPC facilities and security framework which allow for one to increase a program’s security via locks and permissions. First-in-first-out buffers allow for programs to use FIFO queuing methods. Firmware, hardware and audit interface enable the user to use a very wide set of functions when creating and using applications. This API also allows the use and registration of blocked and miscellaneous devices. Lastly, the API allows a user to use the system’s accounting and clock framework. All of these features allow for the user to have high functionality whilst creating and using applications.
3. [bookmark: _Toc517805705]Techniques
3.1. [bookmark: _Toc517805706]Libraries and Functions Used
When it comes to working with IP address communication, many libraries are needing in the coding of the application. The netinet/in.h an internet protocol library that allows the use of windows sockets. In this piece of code, this header file is used for the sockaddr_in, sin_family, sin_port, and the AF_INET functions. The sockaddr_in function allows the user to declare a local or remote endpoint address that the socket will connect to. Sin_famiy declares the first byte used in the sockaddr_in’s address structure whilst sin_port declares the second and third byte 16-bit values. The AF_INET enables the user to declare what type of address the socket will be able to communicate with.
The arpa/inet.h library contains definitions for internet operations. In this application it is used for the inet_pton function. This function converts IP addresses from a base 256 format into binary. The library string.h not only allows the user to use strings instead of character, but also to dynamically allocate memory. It also allows the use of a size_t variable which later allows the user to use the sizeof function. 
Unistd.h is a library that allows the use of POSIX standards to ensure clarity in the API’s functions. It also allows the use of the size_t and fork functions used. Size_t works with sizeof to return the type of the size of the used variable. The fork function is an important function used for multithreading. Threading is done by creating a duplicate (z\child) process from the original (parent) process to enable the code to process two different things at once. Once this is complete, the forked processes must merge again using the join function. Sys/types.h library tells the program about basic system data types the user can use in their code. In this application, the library works with the pthread library for posix thread functions. Pthread_t identifies a thread, whilst pthread_mutex_t declares an object of type mutex, which is an object that allows the sharing of the same resources whilst using threads.
The errno.h library checks for specific errors set in the program with the use of if statements. The stdio.h library allows the program to understand basic input and output operations such as printf and scanf. Printf is allows for one to print statements out whilst scanf allows for one to enter data into the console application. Rpc/rpc.h allows for the use of the rpcgen protocol compiler which works by “extending the notion of conventional, or local procedure calling, so that the called procedure need not exist in the same address space as the calling procedure” [1].
Sys/wait.h is a library which allows for wait call. This makes the code ‘wait’ until a certain signal is received before proceeding with the rest of the code. This is used in forking processes to allow for the code to wait until one of the child processes has finished and is joined back into the main code. The time.h library allows for the use of hours, minutes, and seconds in time functions to be used in one’s code. It also allows date functions to be used in the code. This is used as a timestamp for messages being sent and received.
Math.h is a numeric library which allows the use of mathematical formulae and operations. Vector.h is a vector library which allows the use of vector classes as a replacement for normal arrays. As a vector is a contained class, it allows for the use of methods which can be useful when creating complex code.

All of these libraries and predefined functions works with the user-made functions in differently named files to allow the application to work as a client-server chat application. The functions allow the application to send and receive messages throughout the duration of the application’s lifecycle. As one sends a message, it sits in a ‘listening’ stage waiting for the reply from the other. For example, the client will send the server a request to connect message and will then wait for the server to reply. The server, having been in the listening stage before receiving the request to connect message will then reply with a request approved message before going back into the listening stage. When this message has been received from the client being in the listening stage, it will then reply. These procedures continue until the termination of the application.























4. [bookmark: _Toc517805707]Citations 
[1] D. Marshall, “Remote Procedure Calls (RPC)”, Users.cs.cf.ac.uk, 2018. [Online]. Available: http://users.cs.cf.ac.uk/Dave.Marshall/C/node33.html. [Accessed:23-Jun-2018]

5. [bookmark: _Toc517805708]References
 [2] Application programming interface”, En.wikipedia.org, 2018. [Online]. Available: https://en.wikipedia.org/wiki/Application_programming_interface. [Accessed 17-Jun-2018].
[3] S. Vaughan-Nichols, “Fedora 15’s five best features | ZDNet”, ZDNet, 2018. [Online]. Available: https://www.zdnet.com/article/fedora-15s-five-best-features/. [Accessed: 17-Jun-2018].
[4] Lifehacker.com, 2018. [Online]. Available: https://lifehacker.com/how-to-get-started-with-the-linux-operating-system-1819644874. [Accessed: 17-Jun-2018].
[5] “The Linux Kernel API”, Kernel.org, 2018. [Online]. Available: https://www.kernel.org/doc/htmldocs/kernel-api/. [Accessed: 17-Jun-2018].
[6] “<netinet/in.h>”, Pubs.opengroup.org, 2018. [Online]. Available: http://pubs.opengroup.org/onlinepubs/000095399/basedefs/netinet/in.h.html. [Accessed:18-Jun-2018].

