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EXECUTIVE SUMMARY 
 

 

This report will examine and study the creation of File Transfer Protocol (FTP) in 

computer and electrical engineering, how it was designed, what its components are, 

and how it has impacted and influenced modern computing today. From its inception in 

1971, File Transfer Protocol has revolutionised the way computers share files and 

make information available for users (Forsberg, n.d,). Using a traditional client-server 

application, the first FTP was created in order to allow two hosts to share text and 

binary files. (Bhushan, 1971). The traditional RFC 114 was developed over time to 

include more components and instructions for transferring of files, but has basically 

remained the same since the mid 1980s (Bhushan, 1971). Other FTPs since 1971 

have been developed in order to meet requirements for new technology and network 

protocols. The TCP based secure SSH FTP was created in order to allow files to be 

transferred securely without threat from malware, hacking or theft (Gibbs, 2004). The 

X, Y and ZMODEM models, and the Kermit were designed in the 70s and 80s for use 

on a modem system (Christensen, 1977). Original FTP methods have also grown to 

include servers that can accommodate many computers, and as technology and the 

internet became more popular, has expanded to include peer to peer networking and 

net hosted transfers.  Napster was created in 2001 in order to achieve maximum 

download and sharing capability with minimum speed disruption. (Martinez, 2004). This 

in turn has lead to newer protocols with more emphasis on reducing speed and 

bandwidth usage such as BitTorrent, which has been named one of the largest 

bandwidth users on computers in the United States of America (Poeter, 2011). The 

impact of these File Transfer Protocols on technology, and why they were created will 

also be examined in order to assess how File Transfer Protocols have evolved since 

their creation. 
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INTRODUCTION 
 

File Transfer Protocol (FTP) is an important and integral part of computing systems 

today (Forsberg, n.d).  It consists of a client-server application that allows two or more 

computers to ‘talk’ to each other via the internet and exchange files. (Mansfield Jr & 

Antonakos, 2009). As explained in Mansfield Jr and Antonakos, “[t]he primary function 

of FTP is defined as transferring files efficiently and reliably among host computers and 

allowing the convenient use of remote storage capabilities.” (Mansfield Jr & Antonakos, 

2009) From a small, two host program designed to transfer basic files only, FTP has 

expanded and developed to include multiple host locations globally that can swap files 

in mixed media (especially music and film) in a matter of seconds (Forsberg, n.d). 

Examples of how File Transfer Protocols have changed to suit the growing 

technological advances can be seen in the versions that followed the original RFC 114 

protocol. Before the Internet became more popular, other network protocols were 

designed, with FTP being developed to adapt to these changes; modem based 

protocols such as the XMODEM, YMODEM and ZMODEM are an example of how an 

original FTP can be added to and re-defined with new technology to provide a modern 

protocol for regular usage on a different type of network. Secure Shell was a protocol 

designed for Unix in order to allow files to be transferred safely over a secure channel 

(Gibbs, 2004). It was specifically designed as an alternative for existing Telnet 

protocols that were not secure, and can be used today with a variety of platforms for 

various uses, including passwords. (Gibbs, 2004).  

Peer to peer networking and file sharing, a contemporary of traditional Transmission 

Control Protocol (TCP) FTP that has gained popularity in the past ten years. Solely 

reliant on the internet, P2P transfers have not only placed importance on speed and file 

upload sizes, but they have also influenced external factors of technology and society 

more than any other FTP format. Programs such as Napster and BitTorrent have 

helped shape how we view file transfers today; from the copyright infringement and 

eventual shutdown of Napster (Martinez, 2004) to the recent deal struck between 

BitTorrent and Australian filmmakers to release new media exclusively via web 

download (Simpson, 2011).   
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The development of File Transfer Protocol in the forty years it has been operating has 

been driven by the necessity to update and maintain standards in computing that 

reflect the changes in technology and social expectations. As computer engineering 

has become more sophisticated, FTPs have had to adapt to provide maximum speed 

capabilities (and sometimes security capabilities) with minimum disruption to user 

bandwidth (“What is BitTorrent?”, n.d).  
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1 THE ORIGINAL FILE TRANSFER PROTOCOL: RFC 114 
 

The first File Transfer Protocol was designed in 1971 by Abshay Bhushan, a student at 

MIT in the United States (Bhushan, 1971). The FTP was designed to create a system 

that allowed users to indirectly access files on another host without complex 

knowledge, or immediate proximity required (Bhushan, 1971). Bhushan developed the 

protocol as an alternative to the existing direct Telnet network protocols which relied on 

host programs to respond to differences in terminal applications (Bhushan, 1971).  

Bhushan identifies the differences in his protocol to existing in the following paragraph: 

“Indirect usage, by contrast, does not require that you explicitly log into a remote 

system or even know how to "use" the remote system.  An intermediate process makes 

most of the differences in commands and conventions invisible to you.  For example, 

you need only know a standard set of network file transfer commands for your local 

system in order to utilize remote file system.  This assumes the existence of a network 

file transfer process at each host cooperating via a common protocol. “(Bhushan, 1971, 

p.1). 

RFC 114 was designed to rely on transactions between the client and the server hosts; 

with the possibility for further extension in the future. It was specifically created to have 

extended capabilities in file storage and database systems, as well as less reliance on 

the direct Telnet method of use on networks. (Bhushan, 1971). The basic transaction 

model can be seen in the diagram originally provided by Bhushan in his RFC 114 

protocol below: 

 

 

Fig 1 – RFC 114 Transaction Syntax with 72 bit descriptor field, data and filler fields (Bhushan, 

1971, p.4) 
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The FTP was updated to incorporate new technology and multiple hosts in 1980 (RFC 

765) and then finally in 1989 to include Transmission Control Protocol (RFC 959); this 

has remained unchanged and still operates as a basic FTP that can be used on Unix, 

Linux, Apple and Microsoft platforms. (Postel & Reynolds, 1985  

 

2. MODEM FILE TRANSFER PROTOCOLS 
 

In response to the RFC 114 protocol developed at MIT by Abshay Bhushan, other File 

Transfer Protocols were designed in order to achieve higher transfer speed and data 

capabilities than had been possible before. Two of these that were developed for use 

in modem systems, which had gained popularity in transferring data via telephone lines 

in the 1960s and 1970s, are examined in detail below.  

2.1 XMODEM and Other Models 
 

The XMODEM was originally designed in 1977 by Wade Christensen in order to 

transfer data via modem communication at a higher speed than the RFC 114 and 

subsequent revisions (Forsberg, n.d, ¶ 1). The XMODEM was created to send data via 

a 300 bps modem. Groups of files could be named with the same file name, and then 

sent at the same time via ‘batches’ (Christensen, 1982). XMODEM was created in 

order to allow data to be sent directly via the modem system, with reliance on the 

‘receiver’ and not the ‘sender’ – the host that would be receiving the data (Forsberg, 

n.d). Revisions of the original XMODEM protocol enabled files to be named and set to 

a standard conformist naming protocol that reduced errors and in turn transmission 

time. (Forsberg, n.d). The XMODEM was superseded in 1985 by the YMODEM 

protocol, which accounted for the newer, 1200bps modems that were being used on 

the market (Forsberg, 1985). Eventually ZMODEM was designed in 1986 by Chuck 

Forsberg off the traditions of XMODEM, with support by Telnet, a data communications 

provider (Forsberg, n.d) to address the errors and speed issues in data transfers via 

the newer modems, which caused delays in transmission and poor reliability (Forsberg, 

n.d).   
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Forsberg himself explains that: 

“ZMODEM uses familiar XMODEM/CRC and YMODEM technology in a new protocol 

that provides reliability, throughput, file management, and user amenities appropriate 

to contemporary data communications.” (Forsberg, 1988, p.1).  

ZMODEM is still available for use on modem data systems today. 

 

2.2 Kermit and C-Kermit 
 

In response to transmission issues arising from lack of file space and transfer speeds, 

Columbia University derived a specific protocol for in house purposes. The Kermit 

Protocol was originally created in 1981 to allow students and staff the ability to 

download, store and transfer files without limitation on space – before Kermit, files for 

entire semesters could not exceed 35K in total (Columbia University, 2011). The 

terminal server and IBM mainframe combined to create obstacles the protocol would 

need to address, which ironically lead to an easily adaptable protocol which could be 

used in instances where users had compatibility issues with XMODEM. (Forsberg, n.d).  

The need to address specific file transfer requirements, and the lack of adaptability in 

tradition terminal servers designed by software companies drove Columbia to attempt 

to create a specific, custom designed protocol that answered the needs of their 

community (Columbia University, 2011). The Kermit protocol was adapted for use on 

MS DOS and Windows in 1982, with the C-Kermit protocol created in 1985 (Columbia 

University, 1985). C-Kermit was unique as a protocol that was compatible with modem, 

TCP and UDP networks, and could be used on Unix and Linux and other operating 

systems (Columbia University, 2011).  The success of the Kermit protocol lead to other 

universities such as MIT to develop their own File Transfer Protocols and associated 

technology for specific use within their community. Columbia also created The Kermit 

Project, an open organisation dedicated to the continued development and education 

within programming and protocol writing (Columbia University, 2011). The Kermit 

Project has continued to operate; as of July 2011 it will no longer be based at Columbia 

University (Columbia University, 2011). 
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3 DEVELOPING FILE TRANSFER PROTOCOL FOR SECURE LINES 
 

The SSH File Transfer Protocol (SFTP) was created as a companion FTP that could 

run on the newly designed Secure Shell (SSH) network protocol, developed in 1995 by 

Tatu Ylönen through the Helsinki University of Technology (Tectia, n.d). With the 

emergence of the internet, and reliance on data communication via TCP/IP transfers 

that could easily be accessed by outside users, network protocols and file transfers 

were no longer safe from cyber attack (Gibbs, 2001). Hackers and spammers could 

easily gain unauthorised use and entry to private files and data storage via relatively 

simple coding breakdowns, leaving personal and private information vulnerable and 

distributing it throughout the public domain (Gibbs, 2004). The Secure Shell created an 

encrypted channel over the transfer that could limit the information and ensure that 

only the client and server had authority to ‘view’ it (Tectia, n.d). SFTP was designed 

from scratch as a remote file system, with the ability to transfer files with basic 

attributes. The original File Transfer Protocol can not include original date/timestamps 

with uploads. (Ylönen & Lehtinen, 2001). 

4 PEER TO PEER NETWORKING PROTOCOLS 
 

With the explosion of the internet and popularity of TCP/IP transfer protocols in the 

1990s, file transfers were not able to keep up with the demand for faster connections 

and uploads. Peer to Peer Networking and subsequent file transfer protocols were 

developed to address the issue of speed. Two of the most important of these were 

Napster, widely regarded the original P2P network, and BitTorrent, which currently 

dominates file transfer and network transfer uploads globally. 
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4.1 Napster, Multimedia and File Sharing 
In 1999, Sean Fanning created a new file sharing protocol that relied heavily on the 

internet for file transfers, not the traditional centralised servers (Martinez, 2004). 

Napster was designed to allow users to connect to a common file sharing network via 

software, and share files immediately. Napster was the first peer to peer networking 

and file sharing protocol that did not use traditional FTP methods of relying on data 

transactions via client-server applications (Martinez, 2008). Fanning’s protocol instead 

allowed music files to be transferred faster through the digital code model of the 

internet. Fanning created Napster in order to allow users to share music instantly 

(Martinez, 2008).  

 

Napster was an immediate success; globally, users could download the Napster 

program directly from the internet, and be sharing files within minutes. No other File 

Transfer Protocol had allowed for such rapid transferral of files in mp3 form (Martinez, 

2008). Napster highlighted the desire amongst Generation X and Y to share files in a 

way that had not been thought of before. Peer to peer networking was able to share 

files of larger scales and different media types than traditional File Transfer Protocol 

(Martinez, 2008). In 2001, after months of legal dispute with recording companies and 

artists arguing copyright infringement, Napster was officially shutdown as a file transfer 

program. 

 

 

 

 

 

Fig 2. Demonstrates how the peer to peer transfer network differs from traditional client- server 

networks. (Peters, 2011) 
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4.2 BitTorrent: The File Transfer Protocol of Choice for Generation Y 
BitTorrent was originally developed in 2004 by Bram Cohen as an expansion on the 

theory of Peer to Peer file sharing, however the current file transfer system did not 

appear until 2008 (Cohen, 2008). It was specifically designed to alleviate issues with 

disruption to bandwidth for users who are sharing files to multiple hosts. Cohen used 

the Napster blueprint for peer to peer networking and developed what he described as 

a fairer system for users; those who shared the most were rewarded with the most 

bandwidth (Cohen, 2008). This was done by creating a central server for all peers, 

which would offload a portion of the file tracking required by user to locate the 

computers with the data they wish to copy (“BitTorrent FAQ”, n.d). In his online user 

guide for BitTorrent peers, Cohen explains the philosophy of his protocol as “The key 

to scalable and robust distribution is cooperation. With BitTorrent, those who get your 

file tap into their upload capacity to give the file to others at the same time. Those that 

provide the most to others get the best treatment in return” (“What is BitTorrent?”, n.d). 

Recent studies have shown that BitTorrent accounts for as much as 30% of traffic on 

the internet, and the company claim to be responsible for as much as 40% of file 

transfers via TCP/IP (Poeter, 2011).  
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5 THE IMPACT OF FILE TRANSFER PROTOCOLS: WHAT DOES THIS MEAN?  
The adaptation and re-development of File Transfer Protocols has been influenced and 

guided by technology and social expectations in the last forty years (Mansfield Jr & 

Antonakos, 2009). From the beginning in 1971 with Bhushan’s RFC 114, FTP has 

widely been the result of a need to share and connect files, data and communications 

in the most effective and efficient way possible (Forsberg, n.d,). Postel and Reynolds 

sum up File Transfer Protocol in the opening paragraphs of their 1985 RFC 959, an 

extension of Bhushan’s original FTP: “The  objectives of FTP are 1) to promote sharing 

of files (computer programs and/or data), 2) to encourage indirect or implicit (via 

programs) use of remote computers, 3) to shield a user from variation in file storage 

systems among hosts, and 4) to transfer data reliably and efficiently” (Postel & 

Reynolds, 1985). The examples of FTP given in this report have each contributed to 

the evolution of software and computer technology: modem based FTP such as the 

XMODEM et. al, and Kermit have lead to a stronger reliance and usage of data 

communication via dial up networks and modems, which directly lead to the increase in 

internet and TCP/IP usage in the nineties (Forsberg, n.d); Columbia University’s Kermit 

modem has also inspired the Kermit Project, a not for profit computer engineering 

program dedicated to development of software and network protocols (Columbia 

University, 2011).  

Secure Shell network protocols and the subsequent Secure Shell File Transfer 

Protocol of 1995 allowed users to transfer files without the possibility of hacking or 

information being brought into the public domain (Gibbs, 2004). SSH has allowed an 

increase in transfers and exchanges that otherwise would not have been possible. 

These have enabled passwords and passkeys to remain private, and have helped 

develop online programs and processes (including the use of portals for universities, 

banking and shopping) that could not have occurred without full security measures 

(Gibbs, 2004). 
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The explosion of peer to peer networking since the introduction of Napster in 1999 has 

resulted in the increase of file transfers, especially in music and film via the internet. 

(Martinez, 2008). Peer to peer has also brought into question the importance of 

copyright and illegal downloads, which lead to the eventual shutdown of Napster in 

2001 (Martinez, 2008). Files can be transferred with greater ease and speed than was 

remotely possible in 1971, and the modern concept of peer to peer networking and 

transfers is one that recognises potential for greater use and sharing of files in the 

future. This is particularly apparent in the cooperation between BitTorrent and the 

Australian film industry, with the forthcoming release of the movie The Tunnel 

exclusively via the peer to peer network (Simpson, 2011).  

CONCLUSION 
 

File Transfer Protocol has changed significantly since its inception in 1971. The 

protocols that have been discussed in this report have all been developed in order to 

promote the use of remote computers and encourage speed and space in transfer and 

storage capabilities (Postel & Reynolds, 1985). The developments in technology have 

been mirrored in FTP processes, with the most recent and modern of these being peer 

to peer transfers (Martinez, 2008). Transferral of files has become an easier, faster and 

more efficient process since 1971, with the introduction of the client-server network 

protocol, and subsequent advances in technology leading to transfers via modem 

connections, TCP/IP and web based networks. Transfers are also more secure and 

safer since the introduction of the Secure Shell protocols, which allowed transfers to 

move through completely secure channels without the possibility of private information 

or passwords being ‘hacked’ or becoming public. Each protocol has directly shaped 

technology in the period it was developed; with the most significant of these being the 

introduction of peer to peer networking, which not only affected technology and web 

based actions, but has also lead to dramatic changes and debate in the areas of 

copyright, publishing and illegal downloading.  
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