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ABSTRACT
The hacker movement is a computer software design and production trend whose most famous product is the Linux operating system. Virtually all participants in the Free Software and Open Source movement (FS/OS) are proud to refer to themselves as “hackers,” a term with roots in the culture of systems hacking at MIT in the early 60’s. The approach to consuming and producing software used by FS/OS programmers represents the exploration of a relationship between knowledge workers and their products that has been piloted by small engineering groups but is new to large-scale endeavors. Because it is a culture of skilled workers, the hacker community is a special case of a type of knowledge network called a Community of Practice. This community serves as an advance guard in the high-technology workplace. While Open Source may not be the revolution heralded by its disciples, some of the practices and roles being explored by the players in the open source movement will become the norm for future high-technology organizations and workers.
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CHAPTER I

Introduction

This study is about hackers and the marketplace aspects of their latest public center of gravity, the Open Source software movement, whose most famous product is the Linux operating system. This package, properly called GNU/Linux, has been carving inroads into the business operations market, especially the World Wide Web  server market, edging out commercial software vendors such as Microsoft and Sun Microsystems. It has created stock market hysteria, as in the case of the initial public stock offering by the server manufacturer VA Linux, with a price surge of 733 percent, causing it to be declared “the largest run-up in IPO history”
. More excitement was created when the "Al Gore 2000" campaign  website declared itself to be "Open Source," which prompted howls from the hacker community
 since the site used Microsoft software. But in fact this relatively new label, Open Source, can be applied to a trend in software development that took root during the formative years in the programming field. 

I will not take much time to discuss the technical merits of Free Software and Open Source (FS/OS) software or the important intellectual property issues related to the subject. Instead, my focus is on the evolution of the hacker community and its importance in the marketplace, with some details necessary to describe the special nature of the software field. Other equally interesting aspects (like the Napster controversy) related to the FS/OS movement, electronic commerce and cyberculture are beyond the scope of one short article like this.

In 1959, computers were a new and mysterious kind of machine only found at large institutions, tended by technicians and hidden away in sealed air-conditioned rooms. One of those organizations, the Massachusetts Institute of Technology, might be considered the Fertile Crescent of Open Source. When MIT began to offer introductory computer programming courses, the extreme enthusiasm of the students and their professors led to a culture that encouraged finding ways to bypass the rigid operating procedures previously considered an inherent part of the computing world.

Steven Levy’s book, Hackers
, is about the world these students built based on their practice of technical exploration.  As described by Levy, their ethos stood in opposition to the “glass house” of the IBM-trained “priests” who controlled the computing resources in the traditional way or the “planners” who did not know the intimate details of programming the machines like the hackers. It so happened that these hackers did work that was pioneering in the field of programming and was instrumental in the progress of Artificial Intelligence (AI) research at MIT. They also cast the mold for the technically-obsessed computer engineer: computer bum, geek, techie, dweeb, technoweenie, eccentric boffin or nerd, as you may prefer. 

The hacker ethic deeply influenced various technical arenas that arose and subsided through the 1960’s and 1970’s. In addition to the recent Linux operating system, the major areas pioneered by the several “generations” of hackers were: 

· the development of the personal computer, 

· the graphical computer games that were soon being played on those PCs (which contributed to advances in other more practical areas) 

· the array of Internet applications that underlie the electronic commerce network that is still growing today.
 In 1969, while the “second generation” PC hackers were starting to organize as informal clubs, the Department of Defense, whose equipment castoffs provided  parts for those hobbyists to use in their kits, launched a historic project. The Advanced Research Projects Agency (ARPA) had funded a plan to create a robust national communication network for computing centers. The ARPAnet engineers devised a way of collaborating that featured the electronic posting of a Request for Comments (RFC) with subsequent email responses and ensuing dialogs. This was very much in the hacker spirit, foreshadowing the now-familiar “bulletin board” electronic forum.

Once the project was underway and using its own newly created network, the parallel, interactive nature of the new workspace created group knowledge much too quickly for the paper-based military bureaucracy to appreciate what was happening. The engineers “bootstrapped” each other’s work, amazing themselves with the speed of development. 

Another piece of the puzzle moved into place at the turn of that decade -- creation of the UNIX operating system by a couple of AT&T Engineers at Bell Laboratories. UNIX was a very flexible toolkit, not easy to use for beginners but extensible for trained users like a set of software tinkertoys. It also was the first operating system that could be adapted to run on more than one kind of computer. Many, including those who had heard about it over the growing ARPAnet, recognized that this software, which was available for only a small packaging fee, was a good deal. Its flexibility, including easy access to the source code, allowed students, hackers and professors at many schools to create new versions of Unix, helping its propagation. By 1980, UNIX was strongly identified with the Internet, since both were firmly entrenched as the computing environment among college and government research campuses, where the ARPAnet had been implemented. 

By the 1980’s, there was a recognizable culture of computer hackers that existed in the world of academic and scientific computing. One center of that culture was the Berkeley System Distribution (BSD) Unix group, who created an early open-source organization that worked with DARPA to adapt Unix to the new Internet protocols. The hacker culture had begun to manifest itself in the messages  that circulated through the telephone lines between computers, and was stored in text files and databases. This was the discourse of the first virtual communities.

As the 80’s progressed, things got more complicated as all the various computing arenas converged. Microsoft arose to do battle with the rest of the PC marketplace, including Apple and Microsoft’s own customer, IBM. AT&T was broken up and UNIX became a commercial product of sorts. The hacking movement did not subside but vast enterprises grew to overshadow its influence. There was lots of money to be made and hackers were among the rising ranks in the techno-elite. Some of their tribe formed their own companies and the purity of the old ways became diluted. A Diaspora was underway. 


On several fronts market conditions for programming in the 1980’s presented a challenge to the tradition of the hackers in their cozy niche. The planners had come to understand the power of computers and many plans had been hatched. The cutting edge of technology had often been created by the hackers themselves and the enchantment of new and better systems had drawn hackers together at a single frontier that was now split into many areas. Hacking had never been a planned activity, it was exploration. Those frontiers were increasingly being defined by planners and even marketers rather than by the hackers. Their jig was up; the secret - that computing was the new frontier - was out, and the gold rush was on. 

Silicon Valley soon came into its own as hackers and goldiggers joined to set up shop. In 1985, Richard Stallman, “the last hacker” in Steven Levy’s book, set up the Free Software Foundation. It is a non-profit organization launched with support from MIT, intended to encourage open sharing of software resources in a way similar to the early days of hacking, before the moneymakers, planners and tourists began to outnumber the explorers. 

Meanwhile, the hacker tribes who Stallman felt were dispersed had gathered new recruits and were on the move. There had been several group efforts to create an “open” version of UNIX that was not controlled by a commercial software vendor. In order to accomplish this, a program’s design would have to comply with an international standard called POSIX, which was a standard created for government contracting that was intended to reduce the functional fragmentation of different vendors’ Unix versions.  A Finnish computer science student named Linus Torvalds created his own POSIX-compliant operating system program called Linux. It was crude and barely worked, but he posted the source code (the full text of the program as written by the programmer) on the Internet and asked for suggestions and fixes.

Following the “copyleft” model created by Stallman for publishing his GNU (Gnu’s Not Unix) software, Torvalds began to act as a project manager rather than as a lone programmer and the challenge of creating a new system pulled in submissions from many enthusiasts worldwide – hackers of a fourth generation. These hackers formed a community around the project and the community grew enough to accomplish some development progress on the new system. Within a couple of years, Linux, a “kernel” program, was stable. 

As the development of the program progressed, users of the software were also recruited to the cause, growing the community. By merging the new kernel with other free Unix compliant software (much of it from GNU and BSD) already available, a complete Unix clone that was known as Linux could be distributed as a package. After a few more years, there were companies making money by packaging and supporting all these components that made up the Linux system
.

The resurgence of the hacker community's identity took place exactly as the World Wide Web was vaulting the Internet to the top of the business pages in the news. As the Internet became a social phenomenon, writers began to analyze its effects on society and some of the works, including those by Howard Rheingold
 about virtual communities and Pierre Lèvy 
 (no relation to Steven Levy) about the cyberculture in anthropological terms, are relevant to this study. 

The language to formulate the concepts that I am using in my study of the hackers and their kin as a type of community was first used by Jean Lave and Etienne Wenger in their work together around 1990
. From that work, boosted by the writings of John Seely Brown
 of Xerox, came recognition for the idea of Communities of Practice. Essentially what happened was that anthropologists turned their focus to social behavior in the western business world. After a few years, practical results were being reaped and this type of social science was becoming an accessory to business systems analysis, especially in the study of knowledge networks. In 1998, Etienne Wenger published Communities of Practice
, which is a thorough treatment of the subject. What I hope to do is apply the most appropriate models produced by this research, especially in the Communities of Practice area, to illuminate the nature of the hacker tribe that has roamed the electronic frontier and is now at the center of the Open Source Software market.

Endnotes

CHAPTER II

Review of Related Literature

Open Source Basics

The main source for the Free Software/Open Source phenomenon will be one of the very few books on this subject, a 1999 collection of articles called “Open Sources.”
 that includes essays from most of the leading contributors to the free software and open source software markets. There are many pieces published on the internet, including “The Cathedral and the Bazaar” by Eric Raymond
, which is a sort of manifesto that attempts to explain why open source software development is a superior way to produce good programs. Some insights were also derived from attending a talk given by Richard Stallman at the University of Cincinnati in January 2000.

Background on the profession of Computer Engineering 

To explain the mindset of the aboriginal computer programmer, I will refer to books about the early years of computer programming and books about cybernetics
, which reflects a philosophical approach characteristic of the computer researchers of the 1950’s and 60’s. The classic work about software engineering projects, Fred Brooks' "The Mythical Man-Month,"
 reflects on his experiences in  the late 1960’s as a technical manager during the development of the largest software package written, IBM’s OS/360. This general subject of how to manage large software projects is a time-honored area of debate within the Open source community, most of who are familiar with the Brooks book. A book that brings this subject up to the 1990’s is "Show-Stopper!"
, which tracks, soap-opera style, a large computer project undertaken by Microsoft. It takes place 20 years after Brooks’ story from IBM. 

Background on early  hackers

I will lean heavily on Steven Levy for the early history of hackerdom, which began about 1960. Building on the brief Rolling Stone article by Stewart Brand originally published in 1972
, Levy’s story conveniently tracks the thread of this movement all the way up to Richard Stallman, “the last hacker,” as he spoke with Levy in 1983. He formed the Free Software Foundation at about the time Levy’s book was published.

In addition to Levy’s book “Hackers,” documentation about ARPAnet, the early Internet and several other bits of Net history will be pulled from the Net itself and also from Salus' book, “Casting the Net.” Salus provides plenty of arcana from the developers of the ARPAnet, including poems, fables and ditties that they exchanged via email. Katie Hafner, who also wrote “Cyberpunk” wrote a book called “Where Wizards Stay Up Late”
 that I will refer to for some additional cultural information about the hackers who built the Internet. 

Economic and Sociological terms applied to Hackers  

The association with gift and vernacular economies is prompted by several references in online publications about the economics of the Internet by Eric Raymond
 and Richard Barbrook
 and also from references to Ivan Illich’s concept of “vernacular” economies made in Art Kleiner’s book about the reform of American management, “Age of Heretics.”
 One book covering pretty much everything about the social aspects of gift-giving is “The Gift” by Lewis Hyde
 and I will use a few other sources who discuss anthropology in an economic light, such as Jared Diamond in his popular “Guns, Germs and Steel.”

Other writers such as Nikoli Bezroukov
 have compared the hacker tribe to an academic community. Starting around 1960, there are several works about the social configuration of the scientific community, including those by Derek Price
 and Thomas Kuhn
, leading to Crane’s idea of the Invisible College
 described in 1972, and later a massive work published in 1988 by David Hull
. Finally, Daniel Quinn has a theory about civilization in general that relates to our subject in a way because he feels that much that is wrong with society could be improved by returning to  “tribal” ways. By “tribal” he means relations that emulate the tribe as an optimal economic unit rather than a return to the hunter-gatherer lifestyle, as he explains in his book “Beyond Civilization”
. 

Works about the Evolving Marketplace of Work

Peter Drucker
 and Robert Reich,
 who write about business history and “the economy” and some other authors, like William Bridges,
 who writes in “JobShift” about the changing work environment, provide some useful concepts I can use to describe how the practice of hacking and the nature of open source projects points toward new work arrangements and organizational structures. Daniel Quinn provides in his book “Beyond Civilization,” a vision of the “new tribalism” which is both about economies and how to live as a member of society. His ideas about the working world are very similar to some other ideas proposed by both open source proponents and more conventional business researchers, like Thomas Malone
, who uses the word E-lance  (rhymes with Freelance) to describe the new economy based on electronically mediated flexible work arrangements rather than jobs. 

Works about the Social Aspects of Work

This subject is not always easy to differentiate from the “community” area and many works span the two. Among the relevant fields that formed since WW2, as the postindustrial economy took shape are Organizational Development
, Open Systems, Organizational Culture and Sociotechnical Systems.
,
 Another is the field of “Industrial” Psychology, which had been fielding textbooks for a few decades. This work was taking place in the emerging cybernetically enhanced world, whether or not it was explicitly stated to be so. 

I’ll also visit some books about the same subjects but treated with a business focus, like Peter Drucker’s “Post Capitalist Society”
 and “Co-opetition” by Brandenburger and Nalebuff
 – these tend to treat “markets” or “companies” as the players rather than people or groups.

Works about Communities 
One interesting idea about groups was Stanley Fish’s
 concept “Interpretive Communities.” This was put forth in 1980 in the context of the humanities but the idea was significant enough to make a wide impression that would affect thinkers looking at other areas, including human-computer interaction
. It was not unlike the ideas used by economists and advertising people when they worked with “markets” and “audiences.”
 Another nonscientist with influential ideas is social critic Ivan Illich, with his concept of Tools for Conviviality,
 which proposed that a new criterion for design of  technologies, tools in short, be how democratic they are. Like his contemporary, Noam Chomsky, Illich was a left-wing contrarian, so his ideas were not convivially received, at least not credited. But we can see essentially the same idea in the hacker philosophy.

Some sources that address or provide background on types of group behavior that I feel apply to the open source movement will be discussed, including some that are about basic sociality
 
, which includes cooperation and competition. Quite a few works attempt to explain the social aspects of the Internet, such as Howard Rheingold’s widely cited “Virtual Communities”
 and Pierre Lèvy’s more challenging “Collective Intelligence” 
 and the programmers creating and using it are core examples. I will also use some of the more progressive material concerning organizational dynamics, including the works of Peter Senge
 and Sally Helgesen
 for some prescriptive theory and a book by Art Kleiner
 that is a history of corporate champions of alternatives to the standard “command and control” structure. 

A book that is similar in focus to my study is Trice’s “Occupational Subcultures in the Workplace,”
 which surveys the working world in a general way, covering some of the same ground as  Wenger. Trice’s work attempts to provide a broad view of the character of entire occupations with a proposed framework to categorize them while Wenger concentrates more on finding universal characteristics of smaller groups of workers that can be identified as CoPs. Finally, the new literature describing Communities of Practice (the term was coined in the early 90’s) will be reviewed. This body of work is still mostly articles but there are a few books, notably Etienne Wenger’s
.

The cognitive foundations of how hackers relate to their work can be derived from diverse works by several writers. Linnda Coporael, Alan Fiske and Pierre Lèvy have other useful concepts about the makeup of groups and of shared objects that focus the thinking of groups. More recently, Caporael, referring to David Hull, has come up with some original social science theories which she amusingly illustrates by describing group activities such as yearly scientific conferences in terms that apply to both tribes and modern professional groups
.

Endnotes

CHAPTER III

Methodology

Methodology of the Study

My approach is to progressively review the FS/OS software movement in two ways. The first is simply to describe the development of the Free Software and Open Source culture in terms defined by works about Communities of Practice. A brief overview of Community of Practice concepts will be included. The second will be to evaluate the 4-decade formation of this community as a trend that embodies projections about the economy and the culture of work made by selected writers, who I will lump together as “futurists.” These writers all come from different disciplines and have no apparent knowledge of the hacker culture.

To test the traits of Communities of Practice as a lens to survey hacker culture, I can find much of the “field material” online - hackers comprise a well-documented virtual community. I will use electronically published articles and messages to illustrate how the internal and external qualities of a CoP are exemplified by various workgroups and factions of the hacker community that have contributed since 1960 to a common culture now associated with the “open source movement.” The characteristic qualities fall along several planes of observation, including the particular configuration of groups and roles of the members, the nature of their communications with each other and with outsiders, and  the way that the features of identified groups evolve over time. A few collection of group features is listed in Table 1, with CoPs included. These and other more CoP-specific traits such as those listed in Table 3 in the next section will be examined in documented representations of hacker behavior.

Table 1 Groups overview
Attributes of Groups

Attribute / Dimension (source)
Possible values
Examples

 Membership- Identity 

( Trice, others)
· Proximity, Kinship, Age, Ethnicity

· Occupation

· Ideology, Faith

· Extreme Demands
· Village, Clan, Knights of Columbus

· Trial Lawyers, PBA

· Promise keepers, brownshirts, Fabians

· Combat veterans

Group Function
· Work Team 

· Task Force

· Project Team

· Community of Practice

· Community of Interest (Informal Network)

· Community of Purpose

· Occupation


· Department, Crew

· (self explanatory)

· (self explanatory)

· a group of insurance claims processors (Wenger)

·  fan club

· neighborhood association, lynch mob, political campaign, Task Force, Project Team

· trial lawyers, steamfitters, police

Membership-Configuration/Size

(Caporael)
· Dyad

· Workgroup (5-ish)

· Deme/ Band (30-ish)

· Macrodeme/Macroband  (300-ish)
· Couples, friends, mentor-student

· Foraging, and hunting parties, military squad, lunch party, sitcom cast

· School class, theatre troupe, platoon

· Seasonal tribal gathering, prof/acad conference  (Invisible Colleges), company/batallion

Interactions – Relations:  between members

(Fiske)
· Communal Sharing (CS)

· Authority Ranking (AR) 

· Equality Matching (EM)

· Market Pricing (MP)
· people using a commons, lovers

· organizational & status hierarchies 

· sporting rules (fair play), turn-taking, democratic votes

· prostitution, cost-benefit time-management, entitlements & perquisites, paying separate tabs, salary negotiations

Interactions – Location: Where does it gather; Territory
· particular geographical setting

· Neutral commercial conference hall

· shared habitual locale or type of spot

· on territory of a member

· on territory of/hired by  an interested party
· Undergrads – Daytona beach, Pastoral tribes- watering hole or riverbank

· Professional conferences, trade shows

· Interest groups meet at a known 

restaurant or library, work communities meet at coffee/cig break areas

· The U.N. meets in NYC, Olympic host cities

· Software vendors host user group meetings, malls host mall-walkers

Interactions – Frequency: How often does it gather
· Hourly, Daily

· Weekly, Monthly

· Seasonally


· Coffee/cigs/foosball

· Managers, Kiwanis

· Modern Language Association

For the second part of my analysis, comparing features of the hacker trend with selected futurist writings, I will bring formerly futuristic ideas such as “virtual corporations,” “tribal” economies and the “e-lance economy” to the analysis of hackers as a community. My distinguished panel of futurists are authors who share a fondness for describing historical shifts in the makeup of society, each of which I find to be somehow in sympathy with my study of the hackers as advance guards of a socioeconomic trend. Table 2 is a summary of some of the writers with big ideas about a social transformation that I think the hackers could exemplify. And to put the open source movement in context I will survey some other business strategies that have been at play in the high technology field, such as tactics used in the battle between Microsoft and IBM in the 1980’s, in comparison with the FS/OS software marketing strategy.

Table 2
SocioEconomic Transformations described by the futurists

 Author
Transform from… 
Realized circa
 Transform to…
Realized circa

William Bridges
Industrial Jobs
1910
De-jobbed  orgs
1990

David Harvey
Modern
1940
Postmodern
1970

Peter Drucker
Capitalist
1800
Postcapitalist
1990

Pierre Lèvy
Commodity Space
1550
Knowledge Space
2000?

Daniel Quinn
Civilization
10k BC
Tribal, beyond civilization
2000?

Endnotes

CHAPTER IV

Results and Analysis

Community Concepts for the Study of Hackers 
The idea that there could be groups and communities without physical proximity is an old one. Secret societies, cults, guilds and other types of dispersed groups have been documented for hundreds and maybe thousands of years. While not new, concepts in this area have been increasingly elaborated, driven first by the communications revolution sparked by the telegraph
 and more recently by the workplace upheavals of the 1970's and 1980's.  

Some features of the functional types of groups similar to CoPs are summarized in Table 3. For these lists, I have collected parts of one possible framework for describing social groups, not necessarily the most current or well-accepted theories. The closest thing to a standard classification structure of groups I found in sociology texts is the distinction between “primary” and “secondary” groups, with primary representing those groups small enough for people to be acquainted and secondary applied to anything less intimate than that
. There is no size mode associated with these except for the fact that larger groups cannot be primary, so Caporael’s dyads, workgroups and bands (see Table 1) are the only candidates for “primary” status. Another observation I have seen made in several contexts is that a group cannot maintain a single conversation including more than seven people without splitting up or being supervised. This fits with Caporaels’ small work/family group mode of 5. Caporael’s descriptive framework for groups also points out that the larger groups (bands and macrobands) are always constituted from the smaller groups, and there is a hierarchy of information flow (up and down the levels of the hierarchy) that contributes to building a shared cultural reality among members of the larger groups.

The reason I am concerned about the structure of social groups is that my characterization of “the hackers” as a community of practice falls outside the typical CoP size range as described by Wenger and Brown. CoP studies tend to focus on workgroups within what are generally industrial organizations, taking advantage of the “community” term to emphasize that there are legitimate organizational structures that can exist within and outside the formal structures of business management hierarchies. My point is to show that this is also true in the wider scope of an entire industry or marketplace sector. Defining a framework will hopefully help me to describe in consistent terms how the hacker community interacts internally and with the rest of the world. The idea is that there are different types of groups that function differently according to size and other characteristics, and if the hackers don’t match the profile of a CoP in some way, one of the main ways is in the size of the group. One point made by Linnda Caporael about the workings of the hierarchy of groups helps point out why size affects function:
The activities of work groups are influenced by the band and conceptual deme, respectively, and feed back into the higher organizational level. Bands and conceptual demes are staging communities, which serve as general processing and maintenance centers for resources and information retrieved from the smaller dispersed groups; they are also loci of shared group identity. In hunter-gatherer work groups, food from the hunt is often brought back to the domestic base and shared in the band. Among scientists, research results and their interpretation are brought back to the conceptual deme in the form of workshops and small intimate conferences.

The table below is a list of group types that are the next of kin to the Community of Practice, arranged by their function, with little regard to their size or structure.
Table 3 CoP overview

Group Type
Membership Selection agent
Membership qualification
Size mode
Group Duration

Interpretive Community
Assigned or Volunteer
Understanding of  a dialect, local lore or topical discourse
any
open

Community of Interest (Informal Network)
Self-selecting
Interest in a topic, enthusiasm, friendship
any
Open-ended

Community of Purpose
Assigned or Volunteer
Focus on a common goal
any
Goal

Community of Practice
Self-selecting
Interest, enthusiasm, expertise with some initiation hurdles
Band or Macroband
Open-ended

Occupation
Various, including caste, family, self
Initiation, expertise
Macroband
Open-ended

Project Team
Traditionally Assigned but now some are Self-selected
Membership in superior group/org,  credentials
Workgroup
Goal or Date

Task Force
Assigned or Volunteer within an existing org
Recruitment or volunteerism
Workgroup
Goal or Date

Work Team (i.e. Department)
Assigned by management within an existing org
Credentials, position
Dyad or Workgroup
Management reorg

The two main community-related concepts we will be applying to the hackers are the Community of Practice and the Occupation. The key feature of a Community of Practice (CoP) is the fact that members are all practitioners of some special activity, typically an occupation. The definition of an “Occupation” is very similar to a CoP, except limited to worker identity. A feature peculiar to hackers is that they tend to work in Virtual Communities, which are simply the manifestation of groups of people who communicate without meeting in person. Virtual Communities can be features of Communities of Practice, but a CoP can rarely be entirely virtual, since the basic units of CoPs are generally the small situated workgroups where the “practice” happens. The two terms are not about different types of community - they are two aspects of communities that are uniquely important when considering the hacker phenomenon. 

Communities of Practice and Occupations 
As the Industrial Revolution hit its stride in 20th century, the way people related in work groups of all types was being researched and the models refined at an increasingly practical level. The fields of Industrial Psychology and Organizational Behavior were mature by the 1960’s and sought to explain how people in organizations behaved in a rather theoretical way. The studies in the late 1980’s that led to the concept of Communities of Practice came from a more empirical approach, based on ethnography.  

Jean Lave, an anthropologist and Etienne Wenger, an artificial intelligence specialist, initially worked together on the general subject of learning, publishing a book on the subject of “situated learning
.” It was in this context that the term “communities of practice” arose. Tom Heaney writes in summarizing their work:

In this framework, all learning is apprenticeship. For a child, learning is apprenticeship in an adult community. For a worker, learning is apprenticeship in a trade or craft. For a graduate student, learning is an apprenticeship in the academy. For each of us, learning is legitimate peripheral participation in a community of practice, whether it be in the context of training, literacy acquisition, community action or graduate education.
. 

In other words, all effective learning takes place in a CoP. The extent to which learners become personally engaged with a subject (apprenticed) is the extent to which they participate in the community of practice for that subject. New learners are always peripheral to the practice but they participate nevertheless when they observe. This is where Lave and Wenger’s term “legitimate peripheral participation” derives. Marsha Sinetar has made a similar point in her book “The Mentor’s Spirit” that describes how a learner can engage deeply in a subject even with only the “other mind” of a great author to participate with. This dialog taking place in a reader’s mind implies a community because there is always a written legacy and a particular discourse for any viable subject area that can only be the result of a community built around that subject. A beginning programmer who reads the work (the source code) of another programmer is engaging in a kind of dialog that can be the first step into the community of hacking. Newton’s famous “stand on the shoulders of giants” remark refers to essentially the same idea.

Lave and Wenger’s studies emphasize “situated” learning, which happens in an active physical context. The contextual situation of a hacker is not exactly physical or completely virtual. There is a new kind of space that the world of hacking takes place in, certainly something akin to cyberspace and virtual reality but it’s a special case of those and some other things. I will try to outline some of those issues but it’s a whole new field of study as far as I can tell.

After the publication of “Situated Learning” with Jean Lave, Wenger brought the CoP idea to focus on the business world. John Seely Brown, who was an editor of the book series that featured Lave and Wenger’s work, pioneered the employment of anthropologists in research on the work environment at Xerox and was an enthusiastic advocate of the CoP concept. In fact, the early use of the term was probably more closely associated with Brown than with Lave and Wenger, since Brown published more articles in general business magazines, such as “Fast Company.”

Table 4 Wenger’s levels of CoP  integration in an organization and of CoP development.
Integration stages
Development stages

1. Unrecognized

2. Bootlegged

3. Legitimized

4. Strategic

5. Transformative
1. Potential

2. Coalescing

3. Active

4. Dispersed

5. Memorable

The first 3 levels roughly correspond. The last 2 development stages however, refer to the end of a group’s life-cycle after the peak stage of integration (if there is any) has been passed.
Table 5 The 3 CoP dimensions per R. McDermott web article
Explicit 
( ( (  Kind of Knowledge (((
Tacit

One to one
( ( (  Community interconnection (((
Many to Many

Special Events 
( ( ( Integration of Practice (((
Daily, Constant

Independent of the people who coined the Community of Practice language, I was delighted to find that Harrison Trice
, in his book “Occupational Subcultures in the Workplace,” assembled  the basic requirements for an occupational culture to emerge and build self-identity. Trice expands on  the idea of an “Occupation” to be more than a description of a trade; he describes a collective group of workers who share a mindset. The primary features of groups that Trice calls “occupations” are that they 

1.
Develop a unique identity

1.
Consolidate control over a distinctive set of tasks

He also comments that in some cases, occupations that exhibit very strong self-identity and cohesion approach being “communities”
. Trice’s book is a scholarly one intended to fill out an empty corner of the picture painted by the small but established field of Organizational Culture studies. Given that context, I consider it to be an excellent bridge between the academic mainstream and the newer territory staked out by Wenger and others who write about CoPs. In fact, Trice’s “Occupation” is a close cousin to my characterization of the hackers as a large CoP. It may be that an “Occupation” could be considered a macro-CoP.

Table 6 Typical Stages in Emergence of Occupational group Identity, Based on  Trice p9
1. Shared Body of Knowledge. Can be tacit, physical skills or esoteric learning.

2. Rites of passage become programized.

3. Formalized structure and accreditation

4. Lines of contention are drawn between old guard and new credential bearers plus peripheral workers and core workers – a “jurisdiction” is staked out.

5. Institutionalization – even into law as in licensing, unions and lobbies

There is an interesting parallel between the point that Trice makes about the fourth stage of occupational identity emergence and a theme raised in another academic study of hackers as a group. This stage involves the development of factionalism within an occupational group that is maturing toward institutionalization.  It reminds me of a main point made by E.G. Coleman in “The Politics of Survival and Prestige,” a paper about “Hacker Identity
” which hinges on the differences between the “utopian” and the “ideological” camps of the community, following the sense of those words exposed in Karl Mannheim’s 1936 work, “Ideology and Utopia.” In this scheme, Richard Stallman and the FSF represent the utopian strain of hackerdom and Eric Raymond and the OSI are cast in the ideological role. For my article, ideology is a problematic word since Trice also uses it (as a noun) as a key concept in a much more general sense to refer to one’s worldview as a member of a particular group – the ‘mindset’ of a culture. For Trice, common ideology is a key feature of Occupations. Coleman explains the Mannheim sense of the adjective term like this:

 According to Mannheim, the concept of utopia is applicable to those forms of  thought and ideas that attempt to transform and replace some aspect(s) of the existing social order while ideological forces uphold the status quo even while trying to introduce change within the social order. More specifically, I will argue that the differences and debates between the ideological and utopian positions within the movement speak to and reflect the struggle to define and represent the values, practices, and spirit of a hacker sub-culture.

She goes on to portray the OSI side of the community as the market-driven accommodaters who are eager to work with “the suits” and recast the free software phenomenon in terms of business value. Richard Stallman, as is obvious to anyone who has seen him speak or read his work, presents an outstanding example of the idealistic, anarchist utopian. At a lecture in Cincinnati, while talking about sharing, he felt compelled to share his bag of M&M candies with the audience, a futile but touching exercise. He does not have a lot of cronies, but he has devotees. The OSI on the other hand tend to be more of a network of business partners who negotiate with the established systems vendors. Many of them became IPO millionaires in 1999 and 2000
. 

A related quote that points out the power of factionalism in communities, cited by Bezroukov:
I'd like to point out that some BSD bigots (like myself) have abandoned BSD for Linux for reasons other than the purely technical ones. In particular, the BSD world is elitist, antagonistic, and uncooperative. You are either part of the in crowd or you are not and it makes a big difference. I'm someone that certainly has the credentials to be part of the "in crowd" but has rejected the invitations because I don't like organizations that play that game. Linux is a much nicer place to be.

One dynamic at play in the short history of the rise of free software is the various ways that The OSI people have alternately closed out RMS (as when he was not invited to the 1998 “Free Software Summit” conference) or the FSF as a marketplace player and yet paid tribute to Stallman as a software professional or visionary
. Stallman, who is widely referred to by his login name, “RMS”, remains an activist nevertheless, appearing as “St Ignutious
” (a play on GNU) to speak to whoever will listen about his vision of free software. 

There is a further similarity between Mannheim’s and Trice’s concepts related to the utopian stance. Trice found that in occupations, there is often a utopian, though it might be more accurately called Arcadian, strain in the mythology of a mature occupation. This is where the legends and figures from the “golden days” of the occupation take their place in lore – Casey Jones, John Henry, Paul Bunyan and even maybe Pecos Bill are some of the more colorful characters of North American legend and mythology that Trice points out to be occupational figures. These are extreme examples of a common situation in mature occupations where some contention between the “old-timers” and the new guard is played out - often the exemplars of the occupation in its halcyon days are idealized caricatures of historical figures. This strikes rather close to the “utopian” situation of the hacker factions, since Stallman’s motivation for creating the utopian FSF was his memory of his early days and it’s likely those days were enriched by lore of the earliest days of the MIT AI lab and TMRC.

In “Communities of Practice,” Wenger mentions constellations of communities that are larger assemblies of other groups and communities related to particular CoPs. All groups (and their members) are usually also members of other groups and subgroups that overlap and merge into each other. For instance, a CoP may have a larger Community of Interest, a network  that either revolves around it or happens to include it, as in the case of professional sports (i.e. “the Show”) and its fans. An example of a CoP with a significant virtual aspect and participation in overlapping groups is North American interstate truck drivers who communicate on citizen’s band radios. The CB radio community extends outside of the trucker community to include many non-truckers and the trucker community encompasses much more than its CB radio presence. 

A few more analysis tools for hacker-watching are provided by Trice. He points out that for purposes of organizational studies, there are two main ingredients of a culture: ideologies and cultural forms. Trice uses ideology much the same way as anthropologists have used Ethos to describe cultural character. The cultural forms are how the ideology is demonstrated to an observer. Lately, the distinction made between eidos (cognitive processes and structure) and ethos (sociocontextual factors) has been made in social science research
, which reminds me a lot of ideology and cultural form. Trice provides a category scheme for cultural forms, based on what he names the “group” and “grid” dimensions: 

· The Grid dimension signifies the extent of an explicit formalized and codified hierarchy built by leadership, rules and ranking 

· The Group dimension indicates the observable strength of qualities common to individual members, such as individual expressions of ideology that strengthen group identity. Examples include:

· Esoteric knowledge & expertise

· Extreme or unusual demands of the profession

· Consciousness of kind (insider/outsider - ethnocentrism)

· Extent to which members form a clique – socially self referential, cultish
Trice even proposes a typology of Occupations based on the dimensions, with a chart of the four ideal occupational types. He says that groups with a strong Grid dimension and a weak Group dimension, like accountants and engineers are the “Assimilated” type – with group identities that easily merge into larger organizations and institutions. This is because the structure of their “Grid” is so close to the grid of the management hierarchies in corporations that there is little to differentiate them as a group. One wonders how this typological analysis might apply to the hackers and the types of organizations that are emerging with the “new economy.”  Without some framework to look through, these moving targets will remain elusive.
Vernacular and Gift Economies
In the late 50’s there was a heresy in academe – scientists themselves became the subject of study by writers such as Derek de Sola Price and Thomas Kuhn. This was a frontier unexplored because of  the commonly held myth of the practice of science as somehow an objective and pure activity. This change was happening just as the first hackers began to gather in  the MIT computer labs, surely with no clue that their activities might be analyzed on a social level by future students.

Since those works , there has been a small but lively literature on the sociology of science. The basis of hacker culture in the academic and scientific (as well as engineering) culture has been accepted by most who have cared to consider the subject and I think it’s worthwhile to apply the same type of sociological analyses to hackers as well. In fact, there is also a growing collection of critics and observers of hacker culture trying out various models for the hacker culture in essays. The two favorite models so far are the “Gift Economy” and the “Scientific Academy”, with Eric Raymond talking up the one and Nikolai Bezroukov
 the other. 

Lewis Hyde devotes a major part of the chapter “The Gift Community” in his book “The Gift” to showing how science works at its best as a gift economy. Hyde says that knowledge must “circulate” as a gift in order for a community of science to be viable and scientists who take their ideas out of circulation by doing patented, secret work for commercial concerns loose credibility by no longer participating freely in the scientific community.

All such broad intellectual undertakings call for a community of scholars, one in which each individual thinker can be awash in a the ideas of his comrades so that a sort of “group mind” develops, one that is capable of cognitive tasks beyond the powers of any single person. […] The ends of science require coordination. Each individual’s work must “fit”, and the synthetic nature of gift exchange makes it an appropriate medium for this integration; it is not just people that must be brought together but the ideas themselves.

This makes the disagreement between Raymond and Besroukov
 about whether the hackers more resemble a gift economy or an academic community seem less pointed. An academic community and a gift economy are not such different things, and a seasonal tribal gathering is not so different from a yearly conference of professors or computer programmers. This is illustrated by Hull
 and further elaborated by Caporael
 who notes: 

For both scientists and hunter-gatherers, seasonal macroband meetings (or yearly conventions) are important for the exchange of myths, gossip, and information about more distant areas and groups. Macrobands are also arenas for competitive games as well as the affirmation of common worldviews, the maintenance of languages (hunter-gatherers) and idiolects (scientists), and the exchange of people (mates, new PhDs, or disgruntled members). 
Corporations who want to add esteem and attract talent to their research will  sponsor well-known academic researchers who publish unfettered “pure research” under named corporate patronage to act as sort of a flagship for that company. This is the inverse of the typical “out of circulation” mode of science-for-hire that compromises a researcher’s credibility as a pure scientist. There is also a similar and much more openly debated tug of war in the hacker community between the pure pursuit of hacking and the power of the almighty stock option. This very dynamic of the pull of commerce taking ideas and hackers “out of circulation” (specifically draining resources and ideas from his lab) was what spurred Richard Stallman to start his Free software Foundation and GNU projects. 

Art Kleiner in “Age of Heretics”  speaks about the concept of  Vernacular life –  the pre-industrial small village way of living exemplified by activities like barn raisings, the use of village commons and squares, the assumption of knowledge of commonly used  tools. Vernacular life was how community members built a sense of belonging and established identity by contributing to shared enterprise. According to the relational model theory of Alan Fiske (see Table 1), it would be a way of living that put a high value on expression of  Communal Sharing and a certain amount of Equality Matching
. Any attempt to exercise too many  Market Pricing relations would be frowned upon. 

In a vernacular culture, every tool used symbolizes the unwritten, heartfelt contract between the tool user and the community way of life.

This approach seems to express nearly the same worldview as Richard Stallman in his crusade for free software. All descriptions of hacker movements and groupings that I have encountered depict a sort of neo-vernacular life. There is always a group that shares a passion for some project or activity and to be a hacker is to join in and contribute to the shared activity, raising software barns, sometimes even to act a bit like a pioneer expedition or perhaps a bunch of castaways constructing their escape boat. Often, what motivates hackers to actively identify themselves as such is their nostalgia for an earlier vernacular hacking environment or their perception of a threat to such a community. Stallman makes this quite clear with his final paragraph in “Open Sources”

Over time, I’ve learned to look for threats and put myself between them and my city, calling on other hackers to come and join me. Nowadays I’m often not the only one. It is a releif and a joy when I see a regiment of hackers digging in to hold the line, and I realize my city may survive- for now
.

Sometimes such a community is working in close quarters, as in an academic computing lab, but since the ARPAnet came online, such groups can be virtual. 

In fact, most recent Open Source projects since the success of Linux work with virtual teams, often international in composition. Internet communication is what makes far-flung hackers able to find others who are interested in contributing to their particular project – to assemble enough able programmers to staff an open-source team in one town might be impossible.  Karl Fogel’s book “Open Source Development with CVS,” while explaining a popular software package, also explains the “Open source Process” that the package supports
. All of his examples of how Open source projects can be run describe  project team communications via Usenet newsgroups and email. There is no mention of face to face or even telephone communications being used. The typical Open-Source project is run by a virtual community of practice.
Virtuality and the Shared Objects of hackerdom.

The idea of the “shared object “ is common to several theories of social intelligence pertinent to my coverage of communities. For Pierre Lèvy the shared object - which is so central to his arguments that after introduction, he calls it “the object” - is a uniquely human phenomenon. Prey, which can attract the shared focus of multiple animals, is the closest precedent in animal behavior. In order to introduce “the object” as a character in my story, I’d like to include several sequential remarks made by Lèvy
 in a chapter of “Becoming Virtual”

What identifies the object is its power to catalyse social relationships and induce collective intelligence. In the case of tools, this means technical intelligence and co-operation; with the circulation of tales, it is the collective inventivity of myths, legends and folklore.  […]

The scientific community is yet another intelligent collective unified by the circulation of its objects. In general, these objects are being studied "for their own sake" in a disinterested way, in the sense that scientific objects are neither territories nor preys; nor are they subjugated or revered.  […]

… Cyberspace is a shared dynamic object that can be fed by all the people who make use of it. The origins of its non-separate character are probably to be found in the fact that it was developed, extended and improved upon by computer scientists (who were also initially its largest group of users). Cyberspace derives its status as a link from being the shared object of both its makers and its explorers.  […]

 Collectives possess only the intelligence of their objects. What new objects might help us to cope with the increasingly large scale of the problems confronting us? …

One answer might be “Free Software,” if Levy were to ask Richard Stallman. Another more general and hypothetical might be “the Source,”  which I also consider to be a key part of Cyberspace itself. Cyberspace, especially its Free/Open regions, certainly act as both territory and shared object for hackers. Although his point is slightly different from mine, Lèvy also emphasizes the special nature of the cyber-world due to the way it was created by computer scientists (who I would call  hackers) who were also the first users.

For Etienne Wenger , people in Communities of Practice engage in the reification of shared objects, shared ways of engaging, local lore, jargon, universal roles – all of which point to a common enterprise – which focuses on a shared object. The “negotiation of meaning” that is a prime function of CoPs often is focused on a shared object. Linnda Caporael’s description of the core social configurations of humans notes how  the higher groups act to build shared reality through consolidation of language, and in her article
 makes several points that touch on the subject:

· Shared reality (supported by commonly understood language) allows orderly descriptions which influence situated activity.

· The function of the Band is “shared construction of reality, social identity”

· The function of the Macroband is “stabilizing and standardizing language”

And for Trice, the ideology of an occupation is their shared reality. This ideology is often focused around a shared body of knowledge or enterprise. So I hope it is clear that a key component of a shared way of thinking is a shared object and that in the case of hackers, this shared object is related to their love of software. 

Shared language, jargon or ideological discourse is a slightly more diffuse kin to the “shared object.” The discourse will tend to be about the object of a community’s enterprise, so there is a constellation of objects that all community members are engaged with and that connects them. Two key parts of that constellation are the object and its discourse, which requires common language. This is the essence of a culture defined by some thing rather than the culture of a group of people physically related by kinship or a place. 

Table 7  Summary of How the hacker community matches characteristics of a CoP/Occupation

CoP/Occupation features 
Hacker examples

Service of  community to society
Tacitly develop expertise of members
There are abundant open source projects for initiates to contribute their technical and logistical talents. 



Duty of member to community
Define Role, place in community
Hacking is a meritocracy and steadfast devotion to the cause is rewarded when accompanied by effective advocacy.



Basis of Membership
self-selected by devotion to practice
Hacking is a volunteer practice, with peer credibility as primary reward.



Basis of Cohesion
Identification with practice and ideology
Hackers are often cult-like in their devotion and display of symbols such as penquins



Duration
Open, based in commitment to improve/maintain the CoP
Hacking as a general practice could last a long time.



Communication Channel
Fast & strong “grapevine”
News and gossip travels like wildfire via listservs, newsgroups and web sites like slashdot.



Practice Innovation
Rapid diffusion of innovation, fairly widely held knowledge of the frontiers of practice (the cutting edge)
Nearly the same grapevine as news and gossip also spreads technical ideas – all are intermixed for hackers.



Individual Identity
In vs Out groups are always being identified
Hackers are constantly fussing over factional details and also about who the great enemy really is. Typically Bill Gates is on the left hand of Satan.



Cultural Forms
Discourse, jargon, inside jokes
The jargon file, Star Wars, Tolkein and general fantasy/science fiction obsession, which spills over to the computer game industry. Favorite (Dilbert) and insider (User-Friendly) comic strips.



Pierre Lèvy’s point in “Becoming Virtual” is that culture is a virtual thing to begin with and that the emerging cyberculture is a kind of cultural recursion, focusing the essence of humanity ever more intently back on itself with ever less regard for the world of physical circumstance. My point is that hackers are a prime example of this process. Hackers and their relations are constantly populating their corners of cyberspace with arguing and wrangling over their own identity, building new zones and contesting and negotiating ownership of existing territory. 

“…other people or institutions sometimes concoct narratives for us, without including us in any conversation; this is what power is about.”  - Barbara Czarniawska
 from “Narrating the Organization.”

Let us look at one example of the narrative of hacker identity, a definition from “The Jargon File”:

“Use the Source Luke“ - <humour, programming> (UTSL) (A pun on Obi-Wan Kenobi's "Use the Force, Luke!" in "Star Wars") A more polite version of RTFS. This is a common way of suggesting that someone would be better off reading the source code that supports whatever feature is causing confusion, rather than making yet another futile pass through the manuals, or broadcasting questions on Usenet that haven't attracted wizards to answer them.

“UTSL” has its own little social history that roughly traces the flowering of the free software and open-source culture as result of the propagation of Unix. Unix became popular in the same period that the “Star Wars” movie series was new and popular. Science fiction has always been a hacker staple, inspiring some of the most popular online discussion groups over the ARPAnet. “UTSL” did not directly refer to “the source” as a shared object, but of course used the shared spiritual “Force” as the ironic basis of its pun. But the mystical sense that was a part of the joke does have some weight with the hackers, which is why it’s a favorite phrase. There is another Star Wars allegory in the phrase, because in the hacker world, “UTSL” is said (or more often written in an internet discussion forum posting) as an invitation to a young initiate to join a wizardly community by performing a new and mysterious activity – in this case to divine the cause of a problem by poring over the cryptic source code of the program in question. All of this and maybe more is signified by the acronym “UTSL.”

One power struggle taking place even as you read this is over who shall explain the language and tell the story of the hackers. Eric S. Raymond has made it a long-running project to document the language of the hackers
, and he has not stopped at that. He has maintained “The Jargon File” (http://www.tuxedo.org/~esr/jargon), which attempts to collect and define the discourse of hackers, as a living online document for many years. His cataloging of jargon is implemented in an ironic and  rather chauvinistic fashion. He is also frequently engaged in recounting the history of hackerdom in various forms as he states in “The Revenge of the Hackers,” an article in the “Open Sources” collection.

By late 1993, many people (including myself) had come to think of me as the hacker culture’s tribal historian and resident ethnographer. I was comfortable in that role.

And in an interview with SALON, Raymond had this to say about the hacker saga:  
For a very long time, for 20 years, as long as I've been involved with Unix and with GNU software and all that stuff -- since back when the Internet was 500 techies in  a sandbox and the rest of the world didn't know or care who we were or what we were doing -- we knew we had a better way to do things in our software designs and operating systems and the way that we shared work with each other. But we couldn't get anybody to listen.

 And up until the Linux phenomenon caught fire, his scribe work was pretty widely appreciated by hackers. Once “The Cathedral and the Bazaar” became famous, OSI had been formed, and things started to heat up, the situation became more interesting in regards to his new role in “the movement.”  A certain amount of political sparring began to take place between ESR and RMS, each acting as the ambassador of their organization’s software publishing philosophy. Online forums filled up with arguments over which was the rascal and which the hero. For now, my point is that Raymond’s early activity as hacker scribe and historian was an exercise of power, in the sense characterized by Czarniawska, which was fairly subtle and effective. More on his recent activities later. Let me note in summary to this section that the story and lexicon of hacking is also a shared object, largely existing as online text.
The thing jokingly called “the source” in hacker repartee occupies a significant part of cyberspace. The most tangible parts are the open-source software modules running internet services, which can be publicly identified with Internet Protocol (TCP/IP) queries. There are also quite a few open-source programs that do not  deliver public internet data but are tools used “in the background” by hackers who build the internet services and by other technically-oriented computer users such as systems administrators. 

Free and Open Source Software constitute a kind of shared object. There is no single “open source file“ of course, but it is understood by hackers that there is a body of open source work in the public record, an intellectual commons that I will call “the source” for short. This shared object is focused on by the hacker community in a way similar to the corpus of a profession, a scientific or professional body of knowledge or the canon of a scholarly discipline. A major portion of the software that runs the internet is built on well-known open-source programs. “The Source” is a core part of cyberspace.

There is a common understanding among hackers and other network savants that wherever an internet server identifies itself “with the crown” (running open source software- rather than a “privateer” as Stallman calls proprietary software vendors), that a set of open-source tools are also likely being used behind the scenes. Though this effect is not total, open-source and proprietary software tend to exist as computer facility-centered constellations culturally as much as technically – the people who run them tend to have resumes and operating philosophies oriented toward one style or the other, so if an open-source server is identified it is likely to also identify its facility as an “open source shop” with a majority of its software being of that type. This effect is becoming less pronounced as more corporate IT departments use Open-Source software for networking applications.

The Early Story

According to Steven Levy in his book Hackers
 the word “hack” was used in 1960 at MIT to describe an elaborately engineered prank, generally something considered impossible to pull off undetected. But the spirit of the hack was as much in the accomplishment as in the prank – it was a guerilla engineering feat. Those who performed hacks were often the chief scientists-in-training for the next decade. A typical hack might be covering the dome of the school administration building in tinfoil or mapping the entire New York subway system and schedule out in such a way that a rider (assisted by a team of spotters) could travel the entire circuit on one token. This same idea was in mind when the computer hackers
 called their programming exploits “hacks.” There could be an aspect of the adolescent initiation rite or “vision quest” in the performance of hacks, perhaps something that would bear further research.

Levy’s book traces the hacker tradition vividly from the software system hackers of MIT in the early 60’s to the spread of hacking across the continent out to Stanford (being a largely virtual community it jumped directly from one coast to another without regard for geography) and other outlands, to a bit of wandering in the desert during the mid 60’s when the original hackers, who were 100% ascetic bachelors, got married and/or joined corporate/academic career tracks. This was followed by a florescence of hackerdom in the microprocessor hardware realm as the decade turned
. Some of the characters who took part in the genesis show up again as elders in the first twinkling of the personal computing movement (which Levy calls the “second generation” of hackers) that gathered momentum in the early 70’s. One of those hackers created the Apple II computer, which launched the PC phenomenon.

The hackers established a culture that has continued to the present. It is defined by an imperative taken to heart by enthusiastic explorers of technology that in essence is like Martin Luther’s idea of direct communion with God. The now popular catchphrase "Information wants to be free" grew out of the hacker culture. Those who try to lock up the tools are the “priests” who are trying to hold back scientific progress or cybernetic evolution. Those who unlock the tools and make better tools that are not locked up (hence software that is called Free or Open) are hackers. Levy uses the term Hands-On Imperative
 to explain what he calls the Hacker Ethic
 another implicit parallel Levy draws to Luther’s reformation and its associated “Protestant Ethic.” 

Levy recounts how a "second generation" of hackers grew in the early 1970's. The idea of a personal computer was a compelling concept and along with it came the hacker ethic among certain bands of electronic hobbyists. These folks  also shared a heritage of a “mad-scientist” and crackpot inventor sort of enthusiasm, forming  a community that shared technical resources and knowledge in a way that commercial players never would dare. The very phrase Personal Computer achieved its impact because it was an oxymoron, like Personal Railroad or Personal Satellite. The microprocessors being manufactured were for special purposes other than running such a thing.  According to Levy, the “Homebrew” computer club
 in the San Francisco area (based in the as-yet unchristened Silicon Valley) was the best of the hobby groups and from that hive of activity came the Apple II in 1976. Sales of the Apple and several other PC’s took off in short order, overwhelming their inexperienced producers with orders.

A very interesting event involving these proto-PC hackers in 1976 was the “software flap,” a clash between a  20-year-old software vendor named Bill Gates and the computer hobbyists of the “Homebrew” and other clubs who had freely distributed copies of his code for a BASIC language compiler
. This group did not consider software for their computers to be personal possessions – it was common resource
 to be joyfully shared with comrades in the adventure, not unlike bringing home the hunt to your tribe – a Communal Sharing relation as Fiske would call it. Twenty two years later, there would be another public flap (the “Halloween” document leak) involving Gates’ company, Microsoft, and what was perceived as a Microsoft plot against the Open Source community
, a descendant of the homebrew bunch. There was competition to do good work, but not by keeping secrets, because all the hardware hackers shared a goal of creating personal computers that could be used to reinvest back in the hacker’s mission to constantly improve their programs and accessories. Some of the hardware hackers in the San Francisco area also came from a background that included the Computer Lib, Resource One and Community Memory
 movements that were actively trying to bring mainframe computing access to the public in the early 70’s.

After the PC hardware hackers, Levy describes a “third generation” of hackers that met a dead end. The group of personal computer game developers who worked for a few years more or less by the hacker ethic did not enjoy a close-knit community in the way their predecessors did. During the first few years of the PC software market, the game developers existed as a loose hacker-based community, with the market players cooperating and sharing ideas in guild-like fashion. The programmers mostly created games that they wanted to play. By 1982, however, with increasing involvement of large companies such as Atari
, a maker of arcade machines, the stakes had become much higher and the work became more industrialized. These game coders were like many typical talented programmers who do not connect with a larger hacker culture but have a brief peak experience of hacking within a certain workgroup.  Probably the majority of peripheral hackers and free sotware/ OSS users today are in this sort of situation, but because of the rise of Linux and the Internet, they have a more well-published community to participate in, even if only in a casual way.

So in the early 1980’s, at the time Levy’s book closes with its portrayal of Richard Stallman as the “last hacker,” times were tough for idealistic hackers. The singular focus of the hackers’ work became diluted by the sheer variety of new ventures in the computing field. And the undefined research programs that allowed many of the original hackers to explore problems that interested them became more well defined, increasingly driven by planners and influenced by funding from computer vendors.

Ponytail hackers: the Net, UNIX and the Source

Levy’s book made little mention of the ARPAnet and Unix clans of proto-hackers. The current generation of hackers began with the merger of these two worlds. During the same time that electronic hobbyist-hacker interest  was leading to the appearance of working PCs, UNIX was establishing its foothold among research and educational computing groups. The recent history of the open source movement has direct roots starting at about 1970 with the separate but contemporary creation of UNIX operating system and of the ARPAnet, which became the Internet at about the same time that Unix began to flourish.

Trice’s “ideal type” profile of the “Assimilated “ occupational group may explain why the genteel hackers of the ARPAnet and Unix projects were not feral enough to be categorized as hackers in the case of Levy’s book. Both of these projects were built by professional computer engineers working in large research organizations, so the strong “Grid” dimension that causes easy assimilation into management culture was at play. But there was some hacking going on in these enterprises and both projects have taken their place major chapters in the annals of hackerdom. One could say that ARAPnet and Unix  were a confluence of engineering and hacking. 

As an indicator of the cultural landscape, I’d like to add how I recall my own impressions of the programming profession in the middle 1980’s when I worked in the electronics industry. At that time there were 2 main types of programmers; data processing programmers and software engineers. The data processing people were generally people who worked with COBOL using green-screen terminals on mainframes and wore business suits. The software engineers often had beards and sometimes even looked like hippies – these generally were Unix geeks. This was my high-level view of the profession as somebody who saw these folks as the staff of other departments and was just beginning to read the computer sections of the want ads. Of course there were more than two “camps” but from my recollections I can see that the hackers certainly came from among the software engineering culture and the COBOL people were the ones they called “the suits.”

The group of engineers who created the ARPAnet began to pioneer the world of the virtual workplace. They also essentially invented networks, email and the Internet. The ARPAnet community was well acquainted with the hacker ethic as evidenced by RFC 968, a 1985 memo featuring a little poem to the tune of "A Visit from St. Nicholas" which casts an "ARPANET hacker" as the visitor who comes to the rescue of a frantic engineer
 on the “night before start-up”…


There stood at the threshold with PC in tow,

     
An ARPANET hacker, all ready to go.

   
I could see from the creases that covered his brow,

    
he'd conquer the crisis confronting him now.


(see Appendix for complete text)

It’s obvious from this bit of ‘Net humor that a “hacker” was no miscreant to the builders of the Internet, but rather somebody with deep hands-on experience in technical matters. The users of this new network were also caught up in the spirit of network hacking. One of the first applications of the ARPAnet was an unofficial one – the users at a single site used the large transnational network to communicate among their own incompatible machines in the same building
. This method of connecting systems is the basic definition of an Internet.

The pair of engineers who wrote the Unix OS, Ken Thompson and Dennis Ritchie, worked for AT&T, which as a monopoly was restricted from selling software. It owned UNIX, but it basically could only give it away for a media fee. Unlike previous operating systems written in efficient but cumbersome “assembly” programming languages, most of Unix was written in the high level “C” language. C was a new language created at Bell Laboratories by people from the same crowd that made Unix. The Unix/C suite formed a unique toolset for software engineers that was unprecedented. A C program such as the components of the Unix operating system could be compiled on different computer types – making Unix the first portable operating system. The word “port” became a verb in the jargon of Unix hackers. To “port” the system to a new machine architecture, all that was needed was a C compiler written for that machine type; compiler-writing being a much easier task than writing a whole operating system. Previous operating systems were bound to one type of machine. Inherent in this new design approach was that all the internal plumbing was visible because the “source code” to the system was freely published (the source was open) – and additional tool building was encouraged. 

Soon the system, which was written for a medium sized computer, was running on smaller and larger computers as well. Within a couple of years, UNIX was the system of choice at many universities and computer science as a discipline (and department) was on the rise just as this market event unfolded. By the late 70’s, many engineering and computer science students were fluent in the UNIX way of doing things, with its flexible toolkit approach and built-in email transfer abilities. Unix also proved to be a good teaching environment since it was built from easy to grasp sub-components and the system design and source code were easily available.

A participant in that period, Douglas Comer of Purdue, seems eager to distance Unix from “hackers” and also to claim it for the academy as he describes the importance of the symbiosis between Unix and academic computing groups: 

"UNIX was not invented by hackers who were fooling around, nor did it take shape in a vacuum. It grew from strong academic roots and it has both nurtured and taken nourishment from academia throughout its development. The primary contributors to UNIX were highly educated mathematicians and computer scientists employed by what many people feel is the world's premier industrial research center, Bell Laboratories. Although they were knowledgeable and experienced in their own right, these developers maintained professional contacts with researchers in academia, leading to an exchange of ideas that proved beneficial for both sides. Understanding the symbiotic relationship between UNIX and the academic community means understanding the background of the system's inventors and the history of interactions between universities and Bell Laboratories." 
 

Methinks the gentleman doth protest too much, though. In fact, academic computing is the niche that nurtured hacking. The very origins of Unix have a hackerish flavor, with Thompson and Ritchie seeking a comfortable computing environment to replace the cozy one they were about to loose (the doomed Multics system), with a “cast out of the garden” scenario awfully similar to the way R.M.Stallman launched GNU after losing his ITS community. Dennis Ritchie tells the genesis of Unix  with dry humor:

… the convenient interactive computing service that Multics had promised to the entire community was in fact available to our limited group, at first under the CTSS system used to develop Multics, and later under Multics itself. Even though Multics could not then support many users, it could support us, albeit at exorbitant cost. We didn't want to lose the pleasant niche we occupied, because no similar ones were available; even the time-sharing service that would later be offered under GE's operating system did not exist. What we wanted to preserve was not just a good environment in which to do programming, but a system around which a fellowship could form. We knew from experience that the essence of communal computing, as supplied by remote-access, time-shared machines, is not just to type programs into a terminal instead of a keypunch, but to encourage close communication. 

Notice the emphasis on “communal computing.” Also notice Comer’s use of “nurture”  - this project was definitely a labor of love, which helps explain the frustration of the Unix user community - who I consider to be closely related to hackers - in the late 1970’s when Unix became commercialized and fragmented. In fact this historical situation contributed to a more activist hacker identity. Hacking is about nothing if not community. 

Back to Ritchie in 1969; what was the first thing they did on their soon-to be Unix machine? Why, to port a favorite game, a very hackerish sort of thing to do:
Space Travel, though it made a very attractive game, served mainly as an introduction to the clumsy technology of preparing programs for the PDP-7. Soon Thompson began implementing the paper file system (perhaps `chalk file system' would be more accurate) that had been designed earlier.…[describes building more system pieces]… once an assembler was completed the system was able to support itself. Although it was not until well into 1970 that Brian Kernighan suggested the name `Unix,' in a somewhat treacherous pun on `Multics,' the operating system we know today was born.
 

One of the important contributions Thompson and Ritchie made to the computing world was the philosophy of the Unix way of making systems, which was cut from the same cloth as the hacker approach. This was a style of both interacting with the computer and of building systems that was less formal and rigid than the “priestly” mainframe way of computing. It was an approach that gave the programmer all that was needed to bootstrap a new software system, just as UNIX and C could bootstrap each other from one computer platform to another. The mainframe way involved designing a program from data-flow diagrams, punching in and submitting control cards with elaborate commands to an “operator” and then reporting to some other room after some scheduled batch job run time to pick up a printed pile of pages with your results. In your interactions with the computer, even when you used an interactive console, EVERYTHING WAS PRINTED IN CAPITAL LETTERS. 

The Unix style, much of which was based on Multics, involved short commands that could be combined in flexible ways and typed directly into the computer. You could use lowercase letters if you wanted, and system commands were lowercase. Using a Unix computer was, compared to a mainframe terminal, more similar to the personal computer systems that would appear about a decade later. This less rigid, more interactive and explorative system style may not have been totally new, but the popularity of Unix made it more prevalent and made it available to programmers. An example of this new approach to computing comes from a recollection of a visit by Dennis Ritchie in 1974 to the MIT PDP-11 (a type of DEC machine popular with hackers, engineers and computer scientists) User Group to promote Unix:
We went to lunch afterward, and I remarked to Dennis that easily half the code I was writing in Multics was error recovery code. He said, "We left all that stuff out. If there's an error, we have this routine called panic, and when it is called, the machine crashes, and you holler down the hall, 'Hey, reboot it.'"

The system documentation was equally more informal and a certain type of dry humor found its way into the documentation of computers, even affecting the naming of programs and commands like apropos, help, finger, kill and whoami. Once Unix became married to the Internet in the 1980’s, an expert Unix hacker had virtually a whole world of software engineering resources available from a Unix terminal, especially after the FSF made the GNU tools available online. People like these were well positioned to capitalize on the explosion of the Web and many of them were in the Internet Service Provider business at that time.

When the academic adoption of Unix was taking off, Ken Thompson took a sabbatical. Thompson, BSEE Berkeley ‘66, returned to his alma mater from Bell Labs for a one-year guest professorship while the Berkeley Computer Systems Research Group  (CSRG) was working with DARPA on networking and operating system enhancements oriented to research computing. Bob Fabry. one of the CSRG staff was interviewed by SALON magazine:

Fabry recalls grasping the hidden wonders of Unix one week in 1975 when Thompson conducted a "reading" of Unix over several successive nights.

"The first meeting of the West Coast Unix User's Group had about 12 or 15 people," recalls Fabry, a mild man, now 60 years old, who clearly delights in his 25-year-old memories. "We all sat around in Cory Hall and Ken Thompson read code with us. We went through the kernel line by line in a series of evening meetings; he just explained what everything did ... It was wonderful."

This was a significant event in the history of hacking – one of the inventors of Unix, leaving the campus of Bell Labs on the East coast to read the source code of his system to an enthusiastic group of technical users at his alma mater on the West Coast. The sharing of source code was an integral part of the exchange and soon after that event, Berkeley was the place where the more significant enhancements to Unix took place, headed by Bill Joy, who would later help found Sun Microsystems. One could almost see this event signifying how the commercial and corporate complications that beset Unix development at AT&T forced the real spirit of Unix hacking to be passed on by Thompson to another organization that was able to get a fresh start with the work. In group terms, we can see where the small workgroup anchored by the dyad of Thompson and Ritchie gave Unix its start. In 1975, as the work environment at AT&T undoubtedly grew larger and more politically complicated, Thompson made a break away to a new small workgroup. A new seed was planted and a fresh work party of young programmers began to make open-source innovations while building the new Internet milieu. 

 This new group also grew and the academic environment allowed an open-source Internetworked culture to take root among student hackers, as compared to the situation Thompson’s group faced at a large corporation with patent lawyers and marketing imperatives. Berkeley Unix (known as BSD) was built with DARPA and California state funding and so it was released in a fashion similar to the original Unix system – almost for free and with open source code. The 4.2 version of BSD released in 1983 also had many networking capabilities that helped accelerate Internet growth among university and research labs. Lest there be any doubt that the Unix developers back at AT&T were themselves hackers, here is a description of their working lifestyle given by Usenet creator Tom Truscott, who spent the summer of 1979 as a grad student engineer at Bell Labs in Murray Hill:

"At 2pm the day began, which involved doing pretty much whatever we wanted. Ritchie was working on `streams'. I think Ken Thompson was working on typesetting software but mostly working on a chess machine....Often at 7pm a group would go out for dinner (they liked pizza). Occasionally someone would host dinner at their home. Afterwards I would go back to the Labs and work until midnight. And the next day I would get up `at the crack of noon' as Thompson put it." 

Many of the features added to AT&T Unix after 1978 actually came from the Berkeley code base. 1978 marks the time when AT&T’s lawyers decided to restrict the source code of Unix to those who had a very expensive license, but the hackers working at both sites still collaborated at a certain remove. When years later, AT&T took legal action against the publishers of the open-source Berkeley version, it came to light that AT&T was actually using quite a bit of Berkeley code. 

This was no surprise to the Unix hackers at either organization; a culture of code sharing had been started in those early open-source Unix days, now referred to as “Elder Days.”
 In reaction to AT&T’s corporate maneuverings, a BSD distributor named Mt. Xinu published a poster that depicted the new AT&T “DeathStar” logo being attacked by  a space fighter carrying the markings of “4.2 BSD”, an image capitalizing on the hackers’ fondness for the Stars Wars mythos. Hackers relished playing the role of the scrappy rebel alliance fighting the evil Empire, which they could easily identify as AT&T, IBM and other corporate behemoths. 

The term “dark side hacker” was another Star Wars theme, which would unfortunately become the only sort of hacker to receive mass media coverage. A slightly less bellicose mythos that had already taken root in Unix culture was the Middle Earth imagery of Tolkein, with bearded Gandalf providing the style model for the Unix  “wizard” – the elite of hackers. I can personally attest to the popularity of this worldview, as most of the computers in the Unix network where I first worked at AT&T had Hobbit names. My PC (which was called a “workstation” since it ran Unix) was named “gimli” and our DEC VAX minicomputer was named “Smaug” after the dragon. Various fantasy and science fiction works like these, plus other favorite bits of culture contribute to the mix of jargon and inside humor special to hackers.

Another event that moved Unix to the forefront of hacking happened in 1983 when Digital Equipment Corporation abandoned its model PDP-10
 computer, leaving the first-generation hackers in the Universities who had built their software niche on that machine no choice but to eventually migrate to Unix. Richard Stallman, one of those PDP-10 refugees who portrays himself as being at that time a lone devotee “with my community gone,” founded the GNU project. GNU was intended to recreate UNIX as a free and open package more in the original spirit of the MIT AI lab hackers and the original UNIX research distribution as well. 
 
Many individual hacker-like initiatives continued through the 1980’s. There was no longer a single niche for the idealistic hacker as in earlier decades, but there was a certain philosophical approach inherited from the first generation hackers that many software specialists shared, mostly found within the culture of the Unix market, and widely shared among the early users of the Internet. A favorite book of mine as a new recruit to this world in 1990 was “Life with Unix,”
 a book  that tried to explain the history and flavor of the Unix “world”.  Unix is the only computer operating system that has engendered such a distinctive culture among professional practitioners, with Apple computers being the only other similar entity. The Apple culture however, is not focused on professional users, is supported by a commercial marketing organization (which pioneered the role of the corporate “technical evangelist”) and is vendor-oriented 

The community of people who worked within that world began to perceive that their cozy confederacy had the potential to be spoiled by boom times like any frontier. Richard Stallman’s Free Software Foundation, founded in 1984, created the GNU project and worked to help preserve that frontier to some degree. In 1990, a few years after GNU was launched by the FSF, another organization called the Electronic Frontier Foundation
 was set up to advocate open access by lay users to the resources of the exploding Internet.

A professor in the Netherlands, Andrew Tanenbaum, created a “teaching” version of Unix called Minix in the late 1980’s that ran on PCs. A prime feature of this system was its open source code, and many hackers sought to improve it either as class exercise, hobby or challenge. At the same time, the GNU system had been in the works since 1983. Major parts of it were in distribution and it was nearly finished, but the last major piece of it was not done. Richard Stallman and his FSF crew were mulling over “the HURD”, the GNU system kernel, which was to be written in a way that would be an improvement over commercial Unix. The kernel is the central part of the operating system – if an operating system were like a car, the kernel would be like the crankshaft or the transmission gears, something very important that the user never sees.  Into this arena wandered Minix hobbyist Linus Torvalds
 with his own kernel project, to inadvertently rally a new generation of hackers to work as a community. 

Ken Thompson showed up again in this chapter of the hacker saga - the development of Linux. In 1992, he posted a brief comment to the online Minix discussion involving Linus Torvalds and Andrew Tanenbaum, author of Minix, about the pros and cons of microkernels, which Tanenbaum said were a better design, and old-fashioned monolithic kernels like Torvalds’ new Linux. Thompson essentially said that whatever works is more important than theoretical elegance. This debate took place in the native agora of hackerdom, a Usenet newsgroup and is transposed as Appendix A of “Open Sources.”

The method that Torvalds used to get his project off the ground was to enlist the aid of a loose but enthusiastic group of volunteer hackers worldwide. It started only as a pet project but the response he got to his internet posting was unexpectedly large. Instead of a formal sequential design, construction and test cycle, he garnered lots of participation from many testers and programmers and released versions of the work in progress very frequently in chunks, quickly using the results to make fixes and send out another release. The advantage of providing the software for free was the help from legions of newly enfranchised hackers who embarked on the adventure of using experimental software then providing bug reports and bug fixes that they could quickly see enacted in the evolving product. This process made it their product.

As the Linux project built momentum, there were many other open-source projects taking hold, as well as the launch of the Mosaic browser and then of Netscape to popularize the world wide web. The increasing success of the Internet also rejuvenated the Unix market since many Internet service providers ran their software on Unix systems. Even though they used commercial Unix, they often augmented it with open-source software to run their Internet services.

The types of hacker communities that build open-source software packages have been varied – there is not one model for how these project teams form. In nearly every case, they start with one or two people who create the initial software release. Once the software projects show signs of viability, there appear a few common types of group structure. Karl Fogel is one of the few authors to describe open-source project processes in his book about CVS, the Concurrent Version System
.  His recommendation for checking the viability of a new project is that a successful project will always attract a “fireside community” of interested users and contributors. This community must always be supported with the basic Internet public works of a Virtual Community; typically a home web page, public file archive and a Usenet news discussion or mailing list. 
In his “Free software Project” online book at salon.com magazine, Andrew Leonard is possibly the only author other than Fogel to describe the gist of open source project staffing in one document. He touched this subject while discussing the history and structure of the Berkeley Computer Systems Research Group (CSRG), which was responsible for BSD UNIX. This group was formed after Bill Joy, the initiator and main workhorse of the project left Berkeley. Leonard describes the group structure here:
At the center, there is a "core group" -- a set of programmers who control access to the code, by granting or revoking the right to modify or "commit" new code to the code base. Spreading out from them are the "committers" who have that right. Extending out beyond the committers are the general community of developers who submit changes, bug reports and fixes to the committers. Most of today's high-profile open-source projects, such as the Apache Web server and the GNU project, use a similar form of organization. Linux is the major exception. There is no core for Linux -- just Linus Torvalds, followed by a tier of trusted "lieutenants."

"The committers," says McKusick, "were a group of people we trusted to commit stuff that were responsible for things. The notion was that you didn't have all these autocratic controls ... Now, you could have snuck in and committed something to the kernel, some kind of trapdoor even. I won't say we wouldn't have been none the wiser, because we did in fact keep close tabs on what was going on in the kernel, but we didn't need to tell people not to do that; we didn't have to administratively keep them from doing things they shouldn't be doing. We had set up a culture as well as a structure."

The circle has widened constantly, McKusick notes. Today, FreeBSD has a core of 16, surrounded by nearly 180 committers and thousands of developers. Even so, FreeBSD is dwarfed by the development community contributing to Linux-based operating systems.

If an open source software product like BSD becomes viable a larger group gets down to business of stabilizing it and then if it gains in success, institutionalization of some sort takes hold, with agreements between different and sometimes previously competing, groups. The early days are often mythologized and become subject to nostalgia.
The BSD, GNU, X Windows, Linux and Apache development groups and all of the other open source software developer communities form an archipelago like a “core group” of the larger hacker community. This community of software builders is of course a community of practice. The core group of hackers has a common culture as well as certain strong philosophical and political differences between the subgroups like any Occupation or CoP.  Extending outward from these “hackers that build” are the peripheral hackers, near relatives and sympathizers who form a larger if less focused part of the community. This peripheral group of hackers would include the technical users of OSS, such as science/engineering students, networking technicians, system administrators, database administrators and webmasters, many of who are old-time Unix gurus. Less technically involved but also sympathetic are the neohackers, slashdotters, cyberpunks, crackers, hacktivists, extropians and many other sorts of interest groups whose interests overlap with the hackers one way or another.

Cyberpunks and Neohackers

The later development of the hacker community has demonstrated some of the concepts discussed by Trice, Wenger and Caporael about “lines of contention”, “negotiation of meaning” and “construction of identity.” A prime example is the use of the word “hacker.” In 1984, Steven Levy’s “Hackers” book was a sympathetic description of hackers in the original, “canonical” sense of the word. Though the “hacker” label had a flavor of mischievous roguishness, Levy used the word “Heroes” in his title, so we can assume that in 1984, “hacker” did not yet always equate to “system intruder” in the public mind. Nevertheless, Ken Thompson himself used it in that sense in the same year, so the meaning was certainly not clearly taken to be “rebel cyber hero” as Levy hoped to persuade his readers. 

Here is part of Thompson’s ACM Turing award acceptance in 1984. After demonstrating how to put an undetectable bug into a C compiler to create a Trojan horse in Unix, he took this opportunity to make a point about open source, security, the media and the law:

The moral is obvious. You can't trust code that you did not totally create yourself. (Especially code from companies that employ people like me.) [….]

After trying to convince you that I cannot be trusted, I wish to moralize. I would like to criticize the press in its handling of the "hackers," the 414 gang, the Dalton gang, etc. The acts performed by these kids are vandalism at best and probably trespass and theft at worst. It is only the inadequacy of the criminal code that saves the hackers from very serious prosecution. The companies that are vulnerable to this activity (and most large companies are very vulnerable) are pressing hard to update the criminal code. Unauthorized access to computer systems is already a serious crime in a few states and is currently being addressed in many more state legislatures as well as Congress. 

There is an explosive situation brewing. On the one hand, the press, television, and movies make heroes of vandals by calling them whiz kids. On the other hand, the acts performed by these kids will soon be punishable by years in prison. 

I have watched kids testifying before Congress. It is clear that they are completely unaware of the seriousness of their acts. There is obviously a cultural gap. The act of breaking into a computer system has to have the same social stigma as breaking into a neighbor's house. It should not matter that the neighbor's door is unlocked. The press must learn that misguided use of a computer is no more amazing than drunk driving of an automobile. 

Thompson considers himself a computer scientist, though his professional achievement and working style made him a sort of “computer bum” (Stewart Brand’s term)
  - one of the proto-hackers. He influenced hackers but tended to place himself outside that motley crew, at least while addressing the Association for Computing Machinery. But he still makes appearances at Linux and other open-source related gatherings and is revered by all true “old-school” programming hackers as one of the “elders.” Another key figure who is more comfortable overtly wearing the “hacker” label is Stallman, who is much more political. Stallman takes pains to differentiate his interest group from the more pragmatic faction of hackers (the Open Source movement) who do not adhere to the purist Free Software credo.
The Open Source Movement is content to co-exist with proprietary software--that is why I do not support it. The Free Software Movement has a more ambitious goal, to replace proprietary software with free software that respects your freedom 
.

In a more recent type of differentiation, the media, who have abandoned the original meaning of “hacker,” still have taken note of divisions among the newer style of intrusion-oriented hackers. An article appeared in WIRED magazine after the wave of Denial of Service (DoS) website attacks during early 2000. The reporter interviewed an “old-school hacker” and a younger one, though what qualified these people as hackers was not made clear. For the writer, there was no consideration of the old sense of “hacker” – it was all about neohackers - people who engaged in system intrusions.  Both of the subjects are much younger than the canonical hackers. The younger one’s handle is “Schmoe”, and he seems to see the old/new generation dividing line as being just beyond his own age group of people born in the 1970’s.

Schmoe said "old hackers" could be people in their early 30s. He likens the pace to dog years, but instead of multiplying each year by seven, hackers should multiply each year by 10. But the real dividing line, insists Schmoe, is whether you went online before or after Mosaic, the first Web browser. 

The elder of the two goes by “Gramps,” and as a “white-hat” practitioner could be a member of Steven Levy’s second or third generation…

A 47-year-old systems investigator from California, who calls himself Gramps, defined the new generation of hackers as anyone who went online after 1991. "How you can define criminal actions that require no hacking skill whatsoever as a hack attack is beyond me," he said. 

The younger “Schmoe” seems to have a pretty good idea of the original meaning of “hacking”. In this case both of the interviewees are contemptuous of the “script kiddies” who perpetuated the DoS attacks, but do not take a strong position against the media definition of “hacker.”

Schmoe said he believes hacking is hard to define and that any activity that takes skill and intelligence and doesn't have a predetermined outcome can be classified as a hack. Cracking  is typically defined as hacking but with a malicious intent. "Hacking doesn't always require a computer -- it's a way of life," said Schmoe. "If you've  made something change, or if you've drilled down far enough to have a true understanding of it, you've hacked it." 

Schmoe goes on to say that as a general rule people doing research are hackers and people destroying things are criminals, not hackers. The article ends with the younger hacker wishing for a sort of mentoring program for hackers and with “Gramps” scoffing when relayed this idea (they were interviewed separately) but adding that the consequences of computer activities need to be elevated and the importance made clearer to young users.

Here we see that some of the neohackers understand some of the original sense of “hacker” but they do not feel any urgent need to explain that they would be considered poseurs by many of the “elder” hackers, who were programmers (and mostly adults) in the 1960’s. Perfectly content to enjoy their moment of fame or infamy, these upstarts are peripheral members of the wider hacking community. We can see from previous quotes how the elders tend to deride or disregard the whelps running around the perimeter. Of course many new initiates may come from these neohacker groups, even as they have co-opted the “hacker” title.

These shifting factions and subgroups in the hacker community closely resemble macrodemes according to the “demic structure” referred to by Hull and Caporael
 when describing the structure of human groups, particularly among scientists. Hacker factions such as the Free Software Foundation would constitute “conceptual demes.” A macrodeme (or macroband) is a group that shares language and gathers seasonally or settles in a village. The larger groupings of hackers tend to gather in seasonal conferences according to their affiliations and interest groups. The neohacker “intruder” groups tend to meet in less formal and even underground gatherings while many of the elders meet under the auspices of academic and professional organizations. Caporael theorizes that group dynamics observed in hunter-gatherers may also affect the content of scientific research itself:

Divergence in scientific ideas may not lead to fissioning; fissioning or rather too large a group may lead to divergence of scientific ideas (or. alternatively, bureaucratic suppression of productivity in too large a group) 
. 

The same sort of “fissioning” is widely considered to be under way in the Linux project. The objectified way used by hackers when referring to this problem is the “forking” of the system into more than one version. This may well be an inevitable effect of the size of the community according to the hypothesis.

Hacking is an activity common to software developers of free source systems, but it does not yet have a common definition. Here are three definitions, showing the diversity of opinion. The first is from an article in 1986, when the canonical hackers first began to publicly protest the trouble brewing with the meaning of the word.

"Any person who derives joy from discovering ways to circumvent limitations." Robert Bickford MicroTimes, December 1986

The term is given a full workout by “The Jargon File,” which is primarily maintained by Eric S. Raymond. 

hacker     n.     [originally, someone who makes furniture with an axe] 1. A person who enjoys exploring the details of programmable systems and how to stretch their capabilities, as opposed to most users, who prefer to learn only the minimum necessary. 2. One who programs enthusiastically (even obsessively) or who enjoys programming rather than just theorizing about programming. 3. A person capable of appreciating hack value. 4. A person who is good at programming quickly. 5. An expert at a particular program, or one who frequently does work using it or on it; as in `a Unix hacker'. (Definitions 1 through 5 are correlated, and people who fit them congregate.) 6. An expert or enthusiast of any kind. One might be an astronomy hacker, for example. 7. One who enjoys the intellectual challenge of creatively overcoming or circumventing limitations. 8. [deprecated] A malicious meddler who tries to discover sensitive information by poking around. Hence `password hacker', `network hacker'. The correct term for this sense is cracker. 

The term `hacker' also tends to connote membership in the global community defined by the net (see the network and Internet address). For discussion of some of the basics of this culture, see the How To Become A Hacker FAQ. It also implies that the person described is seen to subscribe to some version of the hacker ethic (see hacker ethic). 

It is better to be described as a hacker by others than to describe oneself that way. Hackers consider themselves something of an elite (a meritocracy based on ability), though one to which new members are gladly welcome. There is thus a certain ego satisfaction to be had in identifying yourself as a hacker (but if you claim to be one and are not, you'll quickly be labeled bogus). See also wannabee. 

This term seems to have been first adopted as a badge in the 1960s by the hacker culture surrounding TMRC and the MIT AI Lab. We have a report that it was used in a sense close to this entry's by teenage radio hams and electronics tinkerers in the mid-1950s.
 

The distinction between “hacker” and “cracker” is not totally without fault, because there is a subcategory of hackers who are focused on breaking copy-protected or cloaked programs. These people took the title of “cracker” in the 1980’s, and are a rare breed. But they have spoken out to protest being branded with the same name as the scorned system intruders. While ESR, speaking as the scribe of hackerdom,  attempts to declare meaning #8 to be deprecated, it is in fact the common usage.

The last is a definition from a neo-hacker website, hackers.com. If you visit this site, it is immediately obvious that it’s not a traditional hacker site. The homepage has a black background and is filled with extensive video-game-like graphics. Hotspots are animated. Canonical hackers tend to favor very basic, text-dominated websites that hark back to the good old pre-Netscape days when the Internet had text and no ads. Hackers.com has a FAQ section, where they provide their definition of hacking:

Hacking is the act of penetrating a closed computer system for the knowledge and information that is contained within.  Through the study of technology and computers a hacker can open his mind and expand his knowledge.  Hacking is intended to free information and expand minds, not to be destructive nor for material gain.  Although there is always some debate because of how the term hacker has been both glorified and undermined by common media, but most will say that those who destroy data, hack for money or with illegal intent should be referred to as crackers, not hackers. 

At the individual level, hacking is a type of situated learning experience that usually includes intense immersion in an exploratory task (such as experiencing the Larval Stage described in “the Jargon File”) that is shared with others who are learning the same type of task or have mastered it. It often involves trying to create a solution to a problem in the form of a new program, but it can also be about fixing or mastering an existing system. At the group level, hacking has distinguished itself because of the combination of local and global participation it tends to engender via the Internet. For truly ideal hacking, free software is also necessary. Richard Stallman’s ideal hacking is a kind of research for humanity that would require and support a community of sharing among all hackers, and anyone else using electronic information. 

In spite of all the confusion involving language about who is who and what is what, there is still a social phenomenon centered on the creators and consumers of free source software. The main focus of interest in that phenomenon is on its effect on the direction of the networked business software marketplace. All of the major computer and software companies have established public positions on the subject of open source software.
Endnotes

CHAPTER V

Conclusions and Observation

Hackers make Free Software and Open Source software. Hackers are also technical users and administrators of all sorts of software. Not all hackers are activists or even call themselves hackers. Likewise, many people who are system intruders or saboteurs like to call themselves hackers, drawing the scorn of the old school of hackers both for tainting the word and for claiming a title that was supposed to be conferred by demonstrating expertise rather than malice. There is now a group of people who have taken on the role of “white-hat hackers” and who work as security specialists. They don’t spend time arguing with the changed definition of the word, but many of them do prefer to be known as “old school” hackers. 

My study has focused on the free source community more than the neo-hackers associated with the “computer underground,” but the whole motley crew is in one way or another part of the hacker community, if only because they are all wrestling for the right to the name “hacker.” My feeling is that what Steven Levy calls the “canonical” hackers, the ones whose culture formed from the MIT Tech Model Railroad Club and managed to acquire the computing skills to create their own operating systems, tend to be recognized by the more experienced members of the hacker community as the legitimate holders of the title and that most of the people who create and maintain free source software share that intellectual lineage. But like an inversion of the “tip of the iceberg” effect, the more numerous neo-hackers are the ones who since the late 1980’s have attracted the most media coverage. It is a complicated lineage, because those model railroad club members at MIT engaged not only in the covert operations that supported their their prank “hacks” but also in exploring the largely unsecured Bell Telephone routing system as accessible from the basements of their school buildings. The culture of the “phone phreaks” that flourished in the 1970’s undoubtedly had some roots at MIT as well.

Beyond the diversity of amorphous categories of groups whose behavior can be considered hacking, another shade of gray is found in the way people’s alliances and behaviors change over time. People and their careers evolve and in doing so they can “change sides” or shift their priorities. As with any discretionary community, there are those who leave and return, those who visit, those who keep a foot in both camps, those who change sides. Rick Rashid, who Microsoft spent years wooing out of academia to become VP of their research lab, was a developer of open-source software at Carnegie-Mellon (CMU)
 in the days before free source was so politically charged. Nevertheless, there has always been a cultural gap between the academic Unix-oriented computing community and Microsoft. Ironically, the software that Rashid’s CMU team created, Mach, is the basis for the Free Software Foundation’s final GNU component, the Hurd. 

This community is definitely not homogenous - but it has an approximate center nevertheless, anchored by the Hands-On Imperative that forms the basis of hacking and strung together with the peculiar culture of hackerdom. This culture has seeped out beyond the core of the “true believers” into the culture of technology enterprises in general. If one of the MIT hackers in of the 1960’s or 70’s were to be time-transported into the campus of Microsoft during the 1990’s, they would not be too disoriented – the practices of programming into the wee morning hours, playing outrageous pranks and contempt for social and grooming skills would all be in place. And the circle of code sharing would not be that different, because while Microsoft keeps its code inside the corporate network, the size of one of its workgroups’ networks would dwarf the sphere of the original pre-Internet hackers. But the reasons would certainly be different because the hackers’ sphere of sharing was simply the limit of their grasp and influence. Microsoft, a bit like DisneyWorld, has many people running around behind the scenes making sure the intellectual property stays within and also making sure its hired psuedo-hackers have plenty of snacks and toys. Some of its hackers are allowed to go forth and interact with the wider community of hackers, but this is surely a corporate situation not unlike the management of double agents, with major existential complications for all involved. 

Degrees of Software Freedom
One necessary condition of Free Software is that it have open source code, but Richard Stallman’s definition of Free Software is much more idealistic and stringent than simply having the source code available. Because of this distinction, detailed in the respective license types, not all “Open Source“ software is “Free”  software. Most hackers and programmers familiar with the term understand ‘open source’ to mean simply that the source code is available. There are many types of free source software licenses between these points on the spectrum.

The “Open Source Definition” that was posited in 1998 by the OSI attempted to “brand” the term “Open source” in a way similar to how Richard Stallman tried to define the term “Free Software” in a special way determined by his organization. But the struggle to define these terms to the world is probably as futile as the attempt to reclaim the original meaning of “hacker” from the media and its consumers. There are simply various degrees of freedom to be found in the use of the shared objects of the hacker community, just as the hacker community is made of many subcultures and workgroups. Many peripheral hackers and sympathizers use free source software on projects that build proprietary software. Also, many free source hackers (though not the true faithful) may use proprietary tools to write free source software.

The Evolving Marketplace of Software

The hacker represents a prime example of the employment wave of the future, knowledge worker/symbolic analyst, as described by Peter Drucker
 and Robert Reich
. Not only do hackers exemplify this type of worker, they have demonstrated how a geographically distributed and asynchronously engaged workforce might be able to coordinate on large projects.  And they have shown in some cases how the individually nomadic agents comprising such workgroups might maintain a professional identity and make a decent living.

Professors Bradford DeLong & Michael Froomkin reviewed a book by Charles Ferguson about his experiences dealing with Microsoft, who bought his company for its web software which was built starting from this point of strategy:

Furguson … and a felllow consultant, Charles Morris, came to the conclusion that “the key prize in high technology is proprietary control of an industry standard.”

 This is of course the antithesis of the Free Software Foundation’s goals and the prime reason why the name “Microsoft” curdles the blood of true hackers. Furguson and his start-up went on to play this game of standards capture and “beat Microsoft at its own game of lock-in” when Microsoft opted to pay a large bounty to buy Vermeer and its product, FrontPage. The reviewers disagree with Ferguson’s conclusion that standards groups are useless and the only way to contain an unfair monopoly like Microsoft is antitrust measures by interjecting “What about open-source software?”

…the open-source movement has interesting properties that suggest to us it is worth taking seriously. The movement has evolved a number of practices that at least ameliorate and may even overcome the problem of inadequate incentives

They list several qualities related to technology strategy, but also social reasons relating to employment:

Open-source developers can also work in a more comfortable environment, without the secrecy and paranoia that plague for-profit ventures like Vermeer. 

There are many new ventures being explored around the basis of the hacker lifestyle and hacker-inspired free source licensing of software. The general idea is that widely shared software such as operating systems and network utilities is best if it is free source, but that to adapt this generic software and configure systems to do the jobs that particular organizations need done or to make it work with a particular piece of equipment requires free source software skills that demand a premium price. If you are one of the authors of program Xdot, you have a very good reason to command high consulting fees to set up and customize Xdot for customers. That is how to be a well-paid hacker. And that fact is also one reason why hackers “contribute” their time to free source projects.

There are now many internet-based free source project clearinghouses such as Collab.net
 and OSDN
 and even agencies. The model for these enterprises is still under development but some appear to be surviving.

Nomadic Elancers?

Thomas Malone and Robert Laubacher wrote in the October 1998 Harvard Business Review about the Linux trend in an article about the “E-lance Economy” that clearly was trying to bust some paradigms:

The Linux community, a temporary, self-managed gathering of diverse individuals engaged in a common task, is a model for a new kind of business organization that could form the basis for a new kind of economy.

 Although Linux work was pretty much 100% volunteer or even done during idle paid work hours, Malone and Laubacher apply the organization model used in developing Linux to commercial ventures, projecting a trend for dispersed and amorphous project teams that is already taking place within some corporations and as a norm in virtual “new economy” corporations. Once again reminding me of that fond image I have of “herding cats,” they stress that in this new landscape the fundamental economic unit will shift from the corporation to the individual. This trend is now well-documented and organizational consultants are keeping busy telling the story. There has been a surge (and shakeout) of freelance exchange web sites as well as the appearance of the advocacy organization Working Today.
 William Bridges’ book “JobShift” is entirely devoted to this concept of the need to remake oneself as an independent consultant instead of an employee – because the cradle-to-grave “job” of the middle 20th century is gone.

Pierre Lévy notes this same change in emphasis when he talks about the societal shift from “the molar” to “the molecular” as hominization progresses further into virtuality. He describes this shift on a chart of “The Major Technological Evolutions” in “Collective Intelligence” as a movement from “Transcendence” where “members of a molar group are organized into categories, united by leaders and institutions, managed by a bureaucracy or held together by enthusiasm.” to “Immanence” where “A large, self-organizing community is a molecular group.”
 Lévy’s theories are so broad-ranging that they have their own language which is hard to bring into a discussion such as this, but most of his concepts of social evolution are recognizable in the emergence of the hacker culture. Another trend he likes to emphasize is the drive toward a new type of nomadism, which connects in a way back to man’s original mode of physical nomadism.

Hackers: Community, Occupation or Tribe?

The free source community provides an example of some of the aspects of the more adaptive tribal economic model that Daniel Quinn suggests as a viable alternative to the multinational corporation in his book “Beyond Civilization
”. His proposal is a return to “tribal” ways of living - the book does not provide extensive research but rather a few examples of what he considers tribal business models. A fictional example that both Quinn and Peter Wayner
, a writer about the Linux phenomenon, used is the movies of the 1940’s featuring Mickey Rooney and Judy Garland where the stage-struck group of kids proclaim “Let’s do the show right here in the barn!” This is an example of working tribally, says Quinn and there are many other examples, but “Pressed into a hierarchical mold, the tribe becomes what the civilized call a community.” 

Quinn’s other favorite example is the way a circus works. Everybody contributes, there is a merging of lifestyle and work and there is a very flat organizational structure. There are few restrictions based on sex, age or physical attributes and the original hackers shared this trait somewhat, with several younger boys slipping into the ranks alongside the elders. Other examples are gypsies and the band of grifters portrayed in the movie “The Sting.” Recently, start-up ventures and artistic groups also tend to work this way. Quinn feels that people who work in situations like this often recall such times as peak experiences and that this is a worthy goal to strive for. 

Quinn’s remarks also remind me of how eagerly the mass media latched on to the more demonic character of the “dark side” neo-hackers, ignoring Levy’s 1984 portrayal of the original hackers as “Heroes of the Computer Revolution”:
The civilized want people to be dependent on the prevalent hierarchy, not on each other. There’s something inherently evil about people making themselves self-sufficient in small groups.

It seems that whatever the canonical hackers did was not exciting enough for the public or the media, once the brief buzz around Levy’s book died down. Writing your own software is less exciting than breaking into the military’s computer systems or ruining somebody’s credit rating. 

Although the hacker community has changed in intensity, scope, size and character, its emergence must be seen to mark a change in the way software is written and distributed. I also see the evolution of the hacker occupational community pointing the way to a change in the way creative knowledge workers can accomplish great works without a sponsoring entity like a corporation or state. Less clear but just as important is the question posed by the hacker way of working – can hackers help us find the way to make a living in a world without jobs? 

 Endnotes
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APPENDIXES

Definition of Terms

Affordance -- Gibson’s theory of affordances is about visual objects that make up perceived situations involved in learning. Affordances are important in situated learning and social cognition. See also Reification, Shared Objects
Artificial Intelligence (AI) -- A discipline that is trying to define ways for computers to exhibit intelligence. As in “AI Lab”, the computer lab at MIT where hackers first played.

ARPA -- Advanced Research Projects Agency, now called DARPA

ARPAnet -- Advanced Research Projects Agency Network. The first transcontinental, high-speed computer network. “Its electronic highways brought together hackers all over the U.S. in a critical mass; instead of remaining in isolated small groups each developing their own ephemeral local cultures, they discovered (or re-invented) themselves as a networked tribe. “
 

Assembly Language -- the lowest level human-readable computer language. An assembler is an intermediate translator between the machine's instruction set and a human programmer.

Berkeley Standard Distribution Unix (BSD) -- the first major "version" of Unix that differed from the AT&T software.

Bolt, Beraneck and Newman (BBN) -- the company who did most of the initial ARPAnet  system development under contract  to ARPA.

BoF – Birds of a Feather, a subgathering, breakout group or small group meeting of people from a larger community who are more specifically similar than the larger group.
Boot -- a verb, from Bootstrap, the initial task, that involves loading the operating system software into memory, which a computer performs when it is started. A computer must boot into the operating system before it can accept any commands.

Bootstrap -- short for to "pull up by one's own bootstraps" - a process whereby a computer system is started up by first starting one basic process that starts another basic process, and so on until the system is operational. An automobile starter motor is an example of a bootstrapping idea.

Borg, the – a villainous character from “Star Trek” that consists of a cyborg group control program that plugs in human victims via a parasitic headset. The victims are assimilated into the Borg. Often used by hackers as a symbol of corporate “groupthink” and proprietary control of intellectual property.

BSD -- Berkeley Software Distribution 

Civil Society -- the sphere of voluntary associations and informal networks in which individuals and groups engage in activities of public consequence. Unlike government it is voluntary, and unlike markets it seeks common ground and public goods. It is often described as the "third sector." 
 

Communitarian -- Communitarianism emerged in the 1980s - Its dominant themes are that individual rights need to be balanced with social responsibilities, and that autonomous selves do not exist in isolation, but are shaped by the values and culture of communities. 

Community of Interest Network (CoIN) --  a group that shares an interest.

Community of Practice (CoP) -- a group of people who share a skill or area of activity (a practice) who are brought together by a desire to learn more about common opportunities and problems. 

Compiler  -- a compiler is like an assembler except that it works at the top of the food chain. It starts with a "high level" language that is concerned with solving problems rather than with the computer it will run on. Some compilers produce machine language just like an assembler but they are consider much less efficient because they are focused on the problem domain rather than how the machine does its work.

Computer Mediated Communication (CMC) -- any communication via computer network.

Computer Supported Collaborative Work (CSCW) -- group work using a shared computer system - the type of software made especially for this task is often called  Groupware

Coopetition -- Companies will compete on actual products even as they cooperate on technical standards, sacrificing a degree of independence to increase the odds of success for the technology as a whole. Today's regulators appreciate the theoretical advantages of coopetition, but in practice they still want to  be sure that they can distinguish it from old-fashioned collusion. 

Copyleft  -- Stallman's answer to copyright. See the GPL.
 

Cruft – (jargon) hacker talk for junk, usually as in a design or a computer program.

Cyberspace -- Thought space, the universe of information and ideas. Derives from Norbert Wiener's term 'cybernetics'.
 

DARPA -- US Defense Advanced Research Projects Agency (now ARPA)
  

Dark Side, the – From the movie “Star Wars,” a reference to the dark side of the Force. This tends to mean the realm of proprietary software, where Microsoft reigns and the money is good
Deme -- A large group, of the order of 100 to 300 people, as in a Band or seasonal tribal gathering or professional meeting.

Discourse -- specialized language used within a certain group  of people which may be a community, social class or profession. Most effectively described by Foucalt though many who use the word in the same sense are loath to give him credit. 

Divestiture --  “By 1984, when AT&T divested and Unix became a commercial product for the first time, the most important fault line in hackerdom was between a relatively cohesive "network nation" centered around the Internet and Usenet
 

Dyad -- The smallest group, two people.

Electronic Frontier Foundation -- “The Electronic Frontier Foundation was founded in July of 1990 to ensure that the principles embodied in the US Constitution and Bill of Rights (and the UN Universal Declaration of Human Rights) are protected as new communications technologies emerge.”

Eros – for Hyde, in “The Gift”, eros and logos represent conceptual poles by which the transfer of things can be judged as gift or commodity exchanges.
 Gifts are emanations of the Greek love god, representing the bonding into one, (see Fiske’s Communal Sharing) and logos the establishment of difference and separation (Fiske: Marketing Pricing). See Logos.
Force, the– From the movie “Star Wars,” a psychic field similar to God or the godhead that the heroes use for strength and guidance

Fork – a verb in hackerish. To split directions like a road that forks. Based on the technical Unix programming term that describes a single program execution process that splits into 2 processes. Also is applied to social processes, as in a project or group that splits in two.
FAQ -- Frequently Asked Question 

Free Software Foundation --  Organization founded in 1985 by Richard Stallman. Distrubutes GNU system software and other copylefted software packages

Gatekeeper -- in an informal knowledge network, a person who acts to disseminate technical knowledge in their organization by being a central "switchboard", mediating between internal and external groups 

GNU Public License (GPL) – A license that stresses sharing and open distribution of computer program code. If you take the freely available code, then you must make freely available any improvements you subsequently make to it.

Groupware (CSCW) -- software systems that enable distributed computer users to collaborate on shared projects. The Internet itself can be groupware.

Hack -- A clever, usually spontaneously engineered solution to a problem

Hacker -- Someone who loves to program and enjoys being clever about it. (RM Stallman, open srcs )Those who try to lock up the tools are the “priests” who are trying to hold back scientific progress or cybernetic evolution. Those who unlock the tools and make better tools that are not locked up are hackers.

Hacker Ethic -- as described in Steven Levy's book, the common approach to the technological world of systems and problem-solving shared by hackers

Hands-on Imperative -- part or a driver of of the Hacker Ethic. The need to tinker with and explore new technologies.
 

Hermes – Greek god of travel, commerce and thieves. Associated by Hyde in “The Gift” with the emotionally detached exchange of property, which he also relates to Logos.
IETF -- Internet Engineering Task Force 

IMHO -- (jargon) In My Humble Opinion 

Intellectual Capital -- trade secrets or "in-house" expertise 

InterNIC -- Internet Network Information Center 
 

Interpretive Community -- As described by Stanley Fish, meaning is constructed by the "community of interpretation" around the text or document under consideration.

Invisible College -- the informal network of researchers who form around an intellectual paradigm to study a common topic" (from Valente & Rogers 1995, based on Price and Crane)

ITS -- Incompatible Timesharing System. The operating system that the MIT hackers wrote for their department’s DEC PDP-10 computer.

Kernel -- Kernel is a UNIX term for the central machine-bound part of an operating system. The kernel interacts with the software running the hardware devices, not with the user of the computer.
Kluge (Kludge) -- the poor relation of a hack, a kluge is an inelegant engineering solution, usually involving a tool or part being used for something outside its intended function, that has been deemed good enough to get the job done in a pinch. Occasionally a kluge can be a prototype for or turn into a hack.

Knowledge Management -- a management consulting specialty that emerged in  the 1990’s that seeks to help organizations “learn” as a whole by sharing expertise and experience of its members across all parts of the organization.

Knowledge Tree -- a representation in cyberspace of a person's interests (future knowledge vector) and areas of expertise. This is Pierre Lèvy's concept.

Learning Organization (LO) -- Peter Senge and others aspire to create LO's - organizations that collectively learn from experience. A goal of Knowledge Management 

Linux -- A Unix kernel clone originally designed for Intel processors (the IBM PC) that supports the new Linux/GNU operating system.

LISP -- List Processing language. The main high-level language used by AI programmers at MIT.

Listserv -- List Server - a software program that acts as a depersonalized mail user to relay messages from a group of users who have joined a discussion list. The listserv transfers messages sent in to it out to all the subscribers, facilitating the discussion.

Logos – used by Hyde in “The Gift” to represent the spirit of cold analysis of differences and commodity exchange
 as opposed to gift exchange, which is associated with the spirit of Eros. Logos of course is also the root of logic, which is a cornerstone of computer science. Commerce and commodity, ascendant after the Reformation is also associated with Hermes.

Media Lab -- the MIT post-hacker project to explore new electronic media technologies and applications

Meme -- a unit of cultural transmission that propagates from mind to mind conveying a meaning in the process; a meaning that may mutate each time it is transmitted but one that is captured and remembered.
  

Networked Organization -- the modern model for organizations that have many cross-departmental projects and workgroups constantly in flux

Newsgroup -- see Usenet Newsgroup 

Occupation  -- Occupations are potent and shared belief systems held together by common emotional demands and by common myths, saga, stories, symbols, songs, argot, rituals and taboos, and unique rites and ceremonies.

Open Source Initiative -- an alternative group to the Free Software Foundation. Rarely abbreviated because then it would be confused with the already established Open Systems Interconnection

OSI -- Open Systems Interconnection 

PARC -- the Xerox Palo Alto Research Center, where many innovations have been cooked up in a hacker-like research environment. This is where Steve Jobs saw the mouse and graphical desktop that eventually launched the Macintosh

PDP-1 -- Digital Equipment corporation's initial minicomputer, used at the MIT AI lab

Planner --  someone who sets direction in the computing frontier, often a tenured professor

Port --  a verb in hackerish. To move something portable. Applied to programs that are reconfigured to run on different types of computers. 
Priest -- Those who try to lock up the tools are the “priests” who are trying to hold back scientific progress or cybernetic evolution. This was specifically aimed at the IBM trained operations staff and the whole hands-off, elitist approach to using mainframe computers typified by IBM in the late 1950’s. 

Request for Comments (RFC) --  The early RFCs were messages between the ARPAnet architects about how to resolve certain problems. Over the years, RFCs became more formal. It reached the point that they were being cited as standards, even when they weren't. 

SIG -- Special Interest Group  

Singularity -- a historic moment, similar to an apocalypse, that will mark the point at which machines  surpass  human intelligence.  See Extropians.

SocioTechnical Systems (STS) – a discipline formed in the 50’s that sought to incorporate group dynamics into the design of work environments such as factories 

Systems Thinking -- Understanding the interconnections and interrelationships that shape the behavior of the systems in which we exist. A System as object of study is viewed as comprising distinct analytical sub-units. 

Tacit Knowledge -- Unspoken, noncodified knowledge. It is usually embodied in individual skills, routines, and experience.

Team Learning -- Reflecting on action as a team and transforming collective thinking skills so that the team can develop intelligence and ability greater than the sum of individual members' talents. 

Tech Model Railroad Club (TMRC) -- “MIT acquired the first PDP-1. The Signals and Power committee of MIT's Tech Model Railroad Club adopted the machine as their favorite tech-toy and invented programming tools, slang, and an entire surrounding culture that is still recognizably with us today.” 

Technology Transfer -- a buzzword of the 70’s and 80’s that referred to technical knowledge transfer between groups; related to KM. It was realized that tools can not simply be handed over without some knowledge that forms the context for the usage of the tools. 

Theory X -- McGregor’s term for Taylorist scientific management, the approach that assumes workers have no inherent motivation

Theory Y -- McGregor’s term for humanistic management, assuming that workers want to do a good job and will do so if they feel ownership of the job

Tom Swift Terminal (TST) – Lee Felsenstein’s ideal computer access terminal for the common user, intended to be buildable from standard cheap parts. Obviated by the personal computer.

Transhumanist -- person who believes that human consciousness can be transferred to a sufficiently sophisticated device, thereby avoiding mortality. See also Extropian.

TTFN -- (online slang) Ta-Ta For Now 

Usenet Newsgroup -- an electronic forum similar to a Listserv list but implemented in a different way. Instead of broadcasting all messages out as individual emails, a News Server holds the the message postings from its discussion group in a central clump and sends updated clumps to various other news servers. It is a little more efficient overall, at least so far as storage space used.
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Appendix 1: RFC 968

Network Working Group                                            V. Cerf

Request for Comments: 968                                            MCI

                                                           December 1985

                    'Twas the Night Before Start-up'

STATUS OF THIS MEMO

   This memo discusses problems that arise and debugging techniques used

   in bringing a new network into operation.  Distribution of this memo

   is unlimited.

DISCUSSION

   Twas the night before start-up and all through the net,

     not a packet was moving; no bit nor octet.

   The engineers rattled their cards in despair,

     hoping a bad chip would blow with a flare.

   The salesmen were nestled all snug in their beds,

     while visions of data nets danced in their heads.

   And I with my datascope tracings and dumps

     prepared for some pretty bad bruises and lumps.

   When out in the hall there arose such a clatter,

     I sprang from my desk to see what was the matter.

   There stood at the threshold with PC in tow,

     An ARPANET hacker, all ready to go.

   I could see from the creases that covered his brow,

     he'd conquer the crisis confronting him now.

   More rapid than eagles, he checked each alarm

     and scrutinized each for its potential harm.

   On LAPB, on OSI, X.25!

     TCP, SNA, V.35!

   His eyes were afire with the strength of his gaze;

     no bug could hide long; not for hours or days.

   A wink of his eye and a twitch of his head,

     soon gave me to know I had little to dread.

   He spoke not a word, but went straight to his work,

     fixing a net that had gone plumb berserk;

   And laying a finger on one suspect line,

     he entered a patch and the net came up fine!

   The packets flowed neatly and protocols matched;

     the hosts interfaced and shift-registers latched.

   He tested the system from Gateway to PAD;

     not one bit was dropped; no checksum was bad.

   At last he was finished and wearily sighed
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     and turned to explain why the system had died.

   I twisted my fingers and counted to ten;

     an off-by-one index had done it again...

   Vint Cerf

   December 1985
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