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Chapter 1. Introduction

[./ossnlibraries-workshop. png]

Pur pose and scope of this text/workshop

This text is a part of a hands-on workshop intended to describe and illustrate
open source software and its techniques to small groups of librarians. G ven
this text, the acconpanying set of software, and reasonable access to a (Unix)
conputer, the student should be able to read the essays, work through the ex-
erci ses, and becone fam liar with open source software especially as it per-
tains to libraries.

| make no bones about it, this text is the conbination of previous essays |'ve
witten about open source software as well as a couple of other newer itens.
For exanple, the second chapter is the opening chapter | wote for a LITA
Guide in 2002 ("Open Source Software for Libraries," in Karen Coyle, ed., Open
Source Software for Libraries: An Qpen Source for Libraries: Chicago: Anmerican
Li brary Association, 2002 pg. 7-18.). The third chapter compari ng open source
software, gift cultures, and librarianship was originally formally published
as a book review for Information Technol ogy and Libraries (volume 19, nunber

2, March 2000). The chapter on open source software indexers is definitely
getting old. It was presented at the OReilly Open Source Convention, San

Di ego, CA July 23-27, 2001. The follow ng section is built fromthe content of
a 2001 American Libraries Association Annual Conference presentation. The new
materials are enbodied in the list of selected software and the hands-on ac-
tivities.

| believe open source software is nore about building conmmunities and |ess
about conputer prograns. It is nore about making the world a better place and
| ess about personal profit. Allow ne to explain.

| have been giving away ny software ever since Steve Cisler welconed ne into
the Apple Library O Tonmorrow (ALOT) folds in the very late 1980's. Through ny
assoclations with Steve and ALOT | cane to wite a book about Macintosh-based
HTTP servers as well as an Appl eScript-based Cd script called email.cgi in
1994.

This sinmple little script was originally devel oped for two purposes. First and
forenpst it was intended to denonstrate how to wite an Appl eScript Conmon
Gateway Interface (CE) application. Second, it was intended to fill a gap in
the Web browsers of the tine, nanmely the inability of MacWeb to support mailto
URL's. Since then the script has evolved into an application taking the con-
tents of an HTML form formatting it, and sending the results to one or nore
emai | addresses. It works very nmuch like a C programcalled cgienmail. As TCP
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utilities have evol ved over the years so has email.cgi, and to this date

still get requests for technical support fromall over the world, but al nost
i nvariably the nessages start out sonething like this. "Thank you so very much
for email.cgi. It is a wonderful program but..." That's okay. The program

works and it has hel ped nany people in many ways -- nore ways than | am abl e
to count because the vast majority of people never contacted ne personally.

As | was bringing this workbook together | thought about Steve Cisler again
and | renmenbered a conference Apple Conputer sponsored in 1995 called Ties
That Bind: Converging Communities. (A pretty bad travel |og docunenting ny ex-
peri ences at this conference is avail able at
http://infonotions.comtravel/ties-that-bind-95/.) In the conference we shared
and di scussed i deas about conmunity and the ways technol ogy can hel p make com
nmuni ti es happen. In between a session Cisler displayed the original piece of
art that became the notif for the conference. He noted that he got the paint-
ing in Australia some time the previous year. He liked it for its sinplicity
and connectivity. The painting is acrylic, approximately 1' 6" X 2" 6", and is
conposed of nmany sinple dots of color.

The image at the top of the page is that piece of art, and it is significant
today. It too is "a lot" (all puns intended) |ike open source software and the
"the Unix way." The val ue of open source software is nmeasured in ternms of its
sinmplicity and connectivity. The sinpler and nore connective the software, the
nore it is valued. The Unix way is a phil osophy of conmputing. It posits that a
conputer programwi || take some input, do some processing, and provide some
output. There is very little human interface to these sorts of prograns be-
cause they get their input froma thing called standard i nput (STDIN) and send
the output to a thing called standard output (STDOUT). |If errors occur, errors
are sent to standard error (STERR). Since the applications are expected to get
their input fromSTDIN and send it to STOUT it Is possible to string nany to-
gether to create a working application. Connectivity. Such a design phil osophy
allows tiny progranms to focus on one thing, and one thing only. Sinplicity.
Thi s nodul ar approach allows for the creation of new applications by adding or
del eting ol der nodules fromthe string.

The notif brought to nmy attention by Cisler is a lot |like stringing together
open source software applications. Each individual dot does not do a whol e | ot
on its own, but strung together they forma pattern. The pattern's whole is
greater than the sumof its parts. This is true of comunities as well. Indi-
vidual s bring sonething to the comunity, and the conmunity is nade better for
the contribution. The open source community exists because of individuals.
These individual s have particular strengths (and weaknesses). As people add
what they can to the comunity, the comunity is strengthened. The rewards for
these contributions are rarely nonetary. |Instead, the contributions are paid
for with respect. People who give freely of thenmselves and their tine are re-
war ded by the conmunity as experts whose opinions are to be taken seriously.
True, participation in open source software activities does not always put
food on the table, but neither do other comunity-based activities our society
val ues to one degree or another such as participation in comunity theater

hel ping out at the |ocal soup kitchen, being involved in church activities,
picking up litter, giving directions to a stranger, supporting charities, par-
ticipating in fund-raisers, etc. Qpen source software Is about comunities,
comunities that have been easier to create with the advent of globally net-
wor ked conputers. As described later, it is about "scratching an itch" to
solve a problem but it is also about giving "freely" to the community in the
hopes that the comunity will be better off for it In the end.

A few years after witing email.cgi, | participated in another application
called MyLibrary. This portal application grew out of a set of focus group in-
terviews where faculty of the NC State University said they were suffering
frominformation overload. In [ate 1997, when these interviews were taking

pl ace, services |like My Yahoo, My Excite, My Netscape, and My Dej aNews were
maki ng their initial appearance. In the Digital Library Initiatives Depart -
ment, where | worked Keith Morgan and Doris Sigl, we thought a simlar appli-
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cation based on library content (bibliographic databases, electronic journals,
and Internet resources) organi zed by subjects (disciplines) might prove to be
a possible solution to the information overload problem By prescribing sets
of resources to specific groups of people we (the Libraries) could offer fo-

?used content as well as provide access to the conplete world of available in-
ormati on.

Since | relinquished ny copyrights to the University and the software has been
di stributed under the GNU Public License the software has been downl oaded
about 350 times, nostly fromacadenmic libraries. The specific nunber of active
devel opers is unknown, but many institutions who have downl oaded the software
have used it as a nodel for their own purposes. |In nost cases these institu-
tions have taken the system s database structure and experinented with various
interfaces and alternative services. Such institutions iInclude, but are not
limted to the University of Mchigan, the California Digital Library, Weaton
Col | ege, Los Al anpos Laboratory, Lund University (Sweden), the University of
Cattaneo (ltaly), and the University of New Brunswi ck. Nunerous presentations
have been gi ven about MyLibrary including venues such as Harvard University,
Oxford University, the Alberta Library, the Canadian Library Association, the
ACRL Annual Meeting, and ASIS.

As | see it, there are three or four inpedinments restricting greater success
of the project: system /O database restructuring, and technical expertise.
MyLi brary is essentially a database application with a Wb front-end. In order
to distribute content data nmust be saved in the database. The question then
is, "How wi Il the data be entered?" Ri ght now it nust be done by content
providers (librarians), but the effort is tedious and as the nunber of biblio-
graphi ¢ dat abases and el ectronic journals grow so does the tedium Lately |
have been experinmenting with the use of RDF as an inport/export mechani sm By
relying on sone sort of XML standard the systemw || be able to divorce itself
fromany particul ar database application such as an OPAC and the systemwi ||
be nmore able to share its data with other portal applications such as uPortal
My Netscape, or OReilly's Meerkat through something |ike RSS. Yet, the prob-
lemstill remains, "Who is going to do the work?" This is a staffing issue,
not necessarily a technical one.

In order to facilitate the needs a w der audi ence, the underlying database
needs to be restructured. For exanple, the databases contains tables for bib-

I i ographi c dat abases, electronic journals, and "reference shelf" itenms. Each
of the items in these tables are classified using a set of controlled vocabu-
lary ternms called disciplines. Many institutions want to create alternative
data types such as inages, associations, or Internet resources. Presently, do
accomplish this task oodl es of code must be duplicated bloating the underlying
Perl module. Instead a new table needs to be created to contain a new con-
trolled vocabulary called "fornmats". Once this table is created all the infor-
mati on resources could be collapsed into a single table and classified with
the new controll ed vocabulary as well as the disciplines. Furthernore, a third
control |l ed vocabulary -- intended audi ence -- could be created so the re-
sources could be classified even further. Gven such a structure the system
could be nore exact when it cones to initially prescribing resources and al -

| owi ng users to custonize their selections. Again, the real problemhere is
not necessarily technical but intellectual. Librarians nake judgments about
resources in terns of the resource's aboutness, intended audi ence, and format
all the time but rarely on such a large scale, systematic basis. Qur present
cat al ogi ng met hods do not accommmodate this sort of analysis, and how will such
anal ysis get institutionalized in our libraries?

The conparitavly low | evel of technical expertise in libraries is also a bar-
rier to wider acceptance of the system MyLibrary runs. It doesn't crash nor
hang. It does not output garbage data. It works as advertised, but to instal
the programinitially requires technical expertise beyond the scope of nost
libraries. It requires the installation of a database program MSQ is the
current favorite, but there are all sort of things that can go wong with a
MySQ. installation. Simlarly, MyLibrary is witten in Perl. Installing Perl
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from source usually requires answering a host of questions about your com
puter's environnent, and in all nine or ten years of conpiling Perl | stil
don't know what sonme of those questions nean and | sinply go with the de-
faults. Then there are all the Perl nodules MyLibrary requires. They are a
real pain to install, and unless you have done these sorts of installs before
the process can be quite overwhelming. In short, getting MyLibrary installed
is not like the Mcrosoft w zard process; you have to know a | ot about your
host conputer before you can even get it up and running and nost |ibraries do
not enpl oy enough people with this sort of expertise to nake the process com
fortable.

Thi s workbook brings together nuch of my experience with open source software.
It describes sets of successful open source software projects and tries to
enunerate the qualities of successful project. The workbook has been in the
hopes people will read it, give the exercises a whirl, learn fromthe experi-
ence, and share their newy acquired expertise with the world at | arge.
Through this process | hope we can nake the world we live in just a little bit
better place. ldealist? Maybe. A worthy goal? Definitely.




Chapter 2. Open Source Software in
Li brari es

| nt r oducti on

VWhat

This guide is an introduction to open source software in libraries, with de-
scriptions of a variety of software packages and successful library projects.
But before we get to the software itself, | want to describe the principles
and techni ques of open source software (OSS) and explain why | advocate the
adoption of OSS in the inplenentation of library services and coll ections.

As you will see, there are many shared principles between OSS and |ibrarian-
ship, especially the free and equal access to information. Because of the
freedomwe gain with the use of OSS is it possible to have greater control
over the ways conputers function and therefore greater control over how |i-
braries operate. Anybody who works with conputers on a daily basis can con-
tribute to OSS because things like infornation architecture, usability test-

i ng, docunentation, and staffing are key skills required for successfu
projects, and these skills are inherent in the people who use conputers as a
primary tool in their work. The inplenmentation of OSS in |libraries represents
a method for inproving library services and col |l ections.

Is OSS

CSS is both a philosophy and a process. As a philosophy it describes the in-
tended use of software and nethods for its distribution. Dependi ng on your

per spective, the concept of OSS is a relatively new idea being only four or
five years old. On the other hand, the GNU Software Project -- a project advo-
cating the distribution of "free" software -- has been operational since the
md '80's. Consequently, the ideas behind OSS have been around | onger than you
may think. It begins when a nman naned Richard Stall man worked for MT in an
envi ronnent where software was shared. In the mid '80's Stall man resigned from
M T to begin developing the GNU -- a software project intended to create an
operating systemnuch like Unix. (GNU is pronounced "guh-NEW and is a recur-
sive acronymfor GNU s Not Unix.) His desire was to create "free" software,

but the term"free" should be equated with freedom and as such people who use
"free" software shoul d be:

1. free to run the software for any purpose

2. free to nodify the software to suit their needs

3. free to redistribute of the software gratis or for a fee

4. free to distribute nodified versions of the software

Put another way the term"free" should be equated with the Latin word "lib-

erat” meaning to liberate, and not necessarily "gratis" neaning w thout return
made or expected. In the words of Stallnman, we should "think of '"free' as in
'free speech,' not as in 'free beer.'"[1]

Fast forward to the late '90's after Linus Torvalds successfully devel ops

Li nux, a "free" operating systemon par with any comercial Unix distribution
Fast forward to the late '90's when gl obally networked conputers are an every
day reality and the .comboomis boom ng. There you will find the birth of the
term "open source" and it is used to describe how software is |icensed:

e the license shall not restrict any party fromselling or giving away soft-
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war e
« the program shall include source code and nust allow distribution of the
code

e the license shall allow nodifications and derived work of the software

* the license may restrict redistribution only if patches (fixes) are in-
cl uded

« the license nmay not discrimnate agai nst any person or group of persons
e the license may not restrict how the software is used

e the rights attached to the programnust apply to all whomthe software is
redi stributed

e the license nust not be specific to a product

e the license nust not contam nate other software by place restrictions on it

[2]

Techni ques for devel opi ng and i npl enenti ng OSS

0SS is also a process for the creation and mai ntenance of software. This is
not a formalized process, but rather a process of convention with common char -
acteristics between software projects. First and for nost, the devel oper of a
software project alnost always is trying to solve a specific conputer problem
conmonly called "scratching an itch." The devel oper realizes other people my
have t he sanme problen(s), and consequently the devel oper nakes the project's
source code available on the 'Net in the hopes other people can use it too.

If there seens to be a conmon need for the software, a mailing list is usually
created to facilitate communication, and the list is hopefully archived for
future reference. Since the software is alnobst always in a state of flux, de-
vel opers need sone sort of version control software to hel p manage the
project's conponents. The nbst comon version control software is called CVS
(Concurrent Versions Systen). Co-devel opers then "hack away" at the project
addi ng features they desire and/or fixing bugs of previous rel eases. As these
features and fixes are created the source code's nodifications, in the form of
"diff" files -- specialized files explicitly listing the differences between
two sets of programm ng code -- are sent back to the project's |eader. The

| eader examines the diff files, assesses their value, and deci des whether or
not to integrate theminto the master archive. The cycle then begi ns anew.
Much of a project's success relies on the primary developer's ability to fos-
ter conmuni cation and a sense of conmunity around a project. Once acconplished
the "two heads are better then one" phil osophy takes effect and the project
mat ur es.

Witing conmputer prograns is only one part of the software devel opment. Soft-
war e devel opnent al so requires things such as usability testing, docunenta-
tion, beta-testing, and a know edge of staff issues. Consequently, in any en-
vi ronnent where conputers are used on a daily basis are places where the tech-
ni ques of OSS can be practiced. Know edge of conputer progranming is not nec-
essary. In fact, a lack of conputer programmng Is desireable. You do not have
to know how to wite conputer prograns Iin order to participate in OSS devel op-
ment .

Anybody who uses conputers on a daily basis can hel p devel op OSS. For exanpl e,
you can be a beta-tester who tries to use the software and finds its faults.
You can wite docunmentation instructing people howto use the software. You
can conduct usability tests against the software di scovering how easy the
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software is to use or not use, and how it nmeets people's expectations. If com
puter software is intended to make our |ives easier, you can evaluate the use
of the software and see what sorts of things can be elimnated or how re-
sources can be reallocated in order to run operations nore efficiently. Al of
t hese things have nothing to do with computer programm ng, but rather, the use
of conmputers in a work place.

OSS Conpared to Librarianship

One the nost definitive sets of witings describing OSS is Eric Raynond's The
Cat hedral and the Bazaar.[3] These texts, available online as well as in book
form conpare and contrast the software devel opnment processes of monolithic
organi zations (Cathedrals) with the software processes of |ess structured,
nore organic collections of "hackers" (Bazaars).[4] The book describes the en-
vironnent of free software and tries to explain why some prograners are wll-
ing to give away the products of their labors. It describes the "hacker m -
l[ieu" as a "gift culture":

G ft cultures are adaptations not to scarcity but to abundance.
They arise in populations that do not have significant materia
scarcity problems with survival goods. W can observe gift cul-
tures in action anpong aboriginal cultures living in ecozones with
mld climtes and abundant food. We can al so observe themin cer-
tain strata of our own society, especially in show busi ness and
anmong the very weal thy.[5]

Raynond al | udes to the definition of "gift cultures", but not enough to sat-
isfy ny curiosity. The literature, nore often than not, refers to information
about "gift exchange" and "gift econom es" as opposed to "gift cultures.”
Probably one of the earliest and nore conprehensive studies of gift exchange
was witten by Marcell Muuss.[6] In his analysis he says gifts, with their
three obligations of giving, receiving, and repaying, are in aspects of al nost
all societies. The process of gift giving strengthens cooperation, conpeti-

ti veness, and antagonism It reveals itself in religious, |legal, noral, eco-
noni c, aesthetic, norphological, and mnythol ogi cal aspects of life.[7]

As Gregory states, for the industrial capitalist economes, gifts are nothing
but presents or things given, and "that is all that needs to be said on the
matter." lronically for economists, gifts have value and consequently have im
plications for comobdity exchange.[8] He goes on to review studi es about gift
giving froman anthropol ogi cal view, studies focusing on tribal comunities of
various Anerican indians, cultures from New Gui nea and Mel anesi a, and even an-
ci ent Roman, Hi ndu, and Gernanic societies:

The key to understanding gift giving is apprehensi on of the fact that things
in tribal econom cs are produced by non-alienated | abor. This creates a spe-
cial bond between a producer and his/her product, a bond that is broken in a
capitalistic society based on alienated wage-|abor.[9]

Ingold, in "Introduction To Social Life" echoes many of the things summarized
by Gregory when he states that industrialization is concerned:

exclusively with the dynanics of conmpdity production. ... Cearly in non-
i ndustrial societies, where these conditions do not obtain, the significance
of work will be very different. For one thing, people retain control over

their own capacity to work and over other productive neans, and their activi-
ties are carried on in the context of their relationships with kin and comu-
nity. Indeed their work may have the strengthening or regeneration of these
relationships as its principle objective.[10]

In short, the exchange of gifts forges relationshi ps between partners and em
phasi zes qualitative as opposed to quantitative terms. The producer of the
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product (or service) takes a personal interest in production, and when the
product is given away as a gift it is difficult to quantify the value of the
item Therefore the itens exchanged are of a | ess tangi ble nature such as
obligations, promises, respect, and interpersonal relationships.

As | read Raynond and others | continually saw simlarities between |ibrarian-
ship and gift cultures, and therefore simlarities between |librarianship and
0SS devel opnent. Wiile the summaries outlined above do not necessarily nention
t he "abundance" alluded to by Raynond, the existence of abundance is nore than
nere specul ation. Potlatch, a cerenonial feast of the Anerican Indians of the
nort hwest coast marked by the host's lavish distribution of gifts or sonetines
destruction of property to denonstrate wealth and generosity with the expecta-
tion of eventual reciprocation, is an excellent exanple.

Li brari es have an abundance of data and information. | won't go into whether
or not they have an abundance of know edge or wi sdom of the ages. That is an-
ot her essay. Libraries do not exchange this data and information for nobney;
you don't have to have your credit card ready as you |l eave the door. Libraries
don't accept checks. Instead the exchange is much less tangible. First of all
based on ny experience, nost librarians just take pride in their ability to
col l ect, organize, and disseninate data and information in an effective nan-
ner. They are curious. They enjoy learning things for |learning s things sake.
It is a sort of Platonic end in itself. Librarians, generally speaking, just
i ke what they do and they certainly aren't in it for the noney. You won't get
rich by becomng a librarian

Even free information is not without financial costs. Information requires

time and energy to create, collect, and share, but when an infornmation ex-
change does take place, it is usually intangible, not nonetary, in nature. In-

formation is intangible. It is difficult to assign information a nonetary

YaluF, especially in a digital environnent where it can be duplicated effort-
essly:

An exchange process is a process whereby two or nore individuals (or groups)
exchange goods or services for itens of value. In Library Land, one of these
i ndividuals is alnmost always a librarian. The other individuals include tax

payers, students, faculty, or in the case of special libraries, fellow enploy-
ees. The itens of value are infornmation and i nformati on servi ces exchanged for
a perception of worth -- a rating valuing the services rendered. This percep-

tion of worth, a highly intangible and difficult thing to neasure, is sone-
thing the user of library services "pays", not to libraries and |librarians,
but to admi nistrators and deci sion-makers. U timtely, these paynments nmanifest
t hensel ves as tax dollars or other adm nistrative support. As the perception
of worth decreases so do tax dollars and support. [11]

Therefore when informati on exchanges take place in libraries librarians hope
their clientele will support the goals of the library to adm nistrators when

i ssues of funding arise. Librarians believe that "free" information ("think
free speech, not free beer") will inprove society. It will allow people to
grow spiritually and intellectually. It will inprove humankind' s situation in
the world. Libraries are only perceived as beneficial when they give away this
data and information. That is their purpose, and they, generally speaking, do
this without regards to fees or tangi bl e exchanges.

In many ways | believe OSS devel opnent, as articul ated by Raynond, is very
simlar to the principles of librarianship. First and forenost with the idea
of sharing information. Both canps put a prem um on open access. Both canps
are gift cultures and gain reputation by the anpunt of "stuff" they give away.
VWhat people do with the infornation, whether it be source code or journal ar-
ticles, Is up to them Both canps hope the shared information will be used to
i mprove our place in the world. Just as Jefferson's inforned public is a ne-
cessity for denocracy, OSS is necessary for the inprovenent of conputer appli-
cations.
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Second, human interactions are a necessary part of the mixture in both librar-
i anshi p and open source devel opnent. Qpen source devel oprment requires people
skills by source code nmaintainers. It requires an understanding of the problem
the conputer application is trying to solve, and the naintai ner nmust assim -

| ate patches with the application. Simlarly, librarians understand that in-
formati on seeking behavior is a human process. Wil e databases and many "digi -
tal libraries" house information, these collections are really "data stores”

and are only manifested as information after the assignnment of value are given
to the data and inter-rel ati ons between datum are creat ed.

Third, it has been stated that open source devel opnent will renove the neces-
sity for prograners. Yet Raynond posits that no such thing will happen. If
anything, there will an increased need for programrers. Simlarly, nmany |i-
brarians feared the advent of the Wb because they believed their jobs would
be in jeopardy. lronically, librarianship is flowering under new rubrics such
as information architects and knowl edge managers.

CSS al so works in a sort of peer review environnment. As Raynond states, "G ven
enough eyeballs, all bugs are shallow " Since the source code to GSS is avail -
able for anybody to read, it is possible to exam ne exactly how the software
wor ks. When a programis witten and a bug manifests itself, there are nany
peopl e who can | ook at the program see what it is doing, and offer sugges-
tions or fixes.

Instead of relying on marketing hype to pronote an application, OSS relies on
its ability to satisfy particular itches to gain prom nence. The better a

pi ece of software works, the nore people are likely to use it. User endorse-
nments are usually the way OSS is pronoted. The good pieces of software fl oat
to the top because they are used the nost often. The ones that are poorly
witten or do not satisfy enough itches sink to the bottom

In a peer review process many people | ook at an article and evaluate its va-
lidity. During this evaluation process the reviews point out deficiencies in
the article and suggest inprovenments. The reviewers are usually anonynous but
authoritative. The evaluation of OSS often works in the sane vein. Software is
eval uated by self-selected reviewers. These people exanine all aspects of the
application fromthe underlying data structures, to the way the data i s nanip-
ulated, to the user interface and functionality, to the docunentati on. These
peopl e then offer suggestions and fixes to the application in an effort to en-
hance and inprove it.

Sone people nmay renmenber the "homegrown" integrated |library systens devel oped
inthe '70's and '80's, and these sane people may wonder how OSS is different
fromthose hunmbl e begi nnings. There are two distinct differences. The first is
the present-day existence of the Internet. This gl obal network of conputers
enabl es people to conmuni cate over nmuch greater distances and it is nmuch |ess
expensi ve than twenty-five years ago. Consequently, devel opers are not as iso-
| ated as they once were, and the flow of ideas travels nore easily between de-
vel opers -- people who are trying to scratch that itch. Yes, there were tele-
phone |ines and nodens but the processes for using themwas not as seem essly
integrated into the conputing environment (and there were al ways | ong-di stance
comuni cations charges to contend with.[12])

Second, the state of conputer technology and its availability has dramatically
i ncreased in the past twenty-five years. Twenty-five years ago conputers, es-
pecially the sorts of computers used for large-scale library operations, were
al nost al ways physically |large, extrenmely expensive, renote devices whose ac-
cess was limted to a group of few specialized individuals. Now a-days, the
conputers on nost people's desktops have enough RAM CPU horsepower, and di sk
space to support the college canmpus of twenty-five years ago.[13]

In short, the OSS devel opnent process is not |ike the homegrown library sys-
tems of the past sinply because there are nore people with nore conputers who
are able to exam ne and explore the possibilities of solving nore conputing
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problems. In the times of the homegrown systens people were nore isolated in
their devel opment efforts and nore limted in their choice of conputing hard-
ware and software resources.

Prom nent OSS Packages

There are quite a nunber of mainstream OSS applications. Many of these appli -
cations literally run the Internet or are used for back-end support. The
Apache Project is one of the nore notable (ww.. apache.org). Apache is a Wrld
Wde Wb (HTTP) server. It started out its life in the md '90's as NCSA' s
httpd application, the Wb server beneath the first graphical Wb browser. The
nane for the application -- Apache -- is a play on words. It has nothing to do
with indians. Instead, in an effort to wite a nore nodul ar conputer program
the original httpd application was rewitten as a set of parts, or patches,
and consequently the application is called "a patchy server." Few experts
woul d doubt the popularity of the Apache server. According to Netcraft, nore
HTTP servers are Apache HITP server than any other kind. [14]

MySQL is a popular relational database application. It is very often used to
support dat abase-driven websites. It adhears to the SQ standard whil e adding
a nunber of features of its own (as does Oracle and ot her database vendors).
MySQ is known for its speed and stability. The canoni cal address for MySQ is
www. nysql . org.

Sendmail is an email (SMIP) server used on the vast mgjority of Unix conput-
ers. This application, devel oped quite a nunber of years ago is responsible
for trafficing much of the emnil messages sent throughout the world. Sendmai
is a good exanpl e of an application supported by both a comrercial institution
as well as a non-profit organization. There is a free version of sendnail
conplete with source code, as well as a comercial version that cones with
formal support. See www. sendnmil . org.

BIND i s an acronym for the Berkeley Internet Nane Domain, a program converting
Internet Protocol (IP) nunbers, such as 17.112.144.32 into human-readabl e
names such as www. apple.com It is a sort |like an old fashi oned sw tchboard
operator associating tel ephone nunmbers with the tel ephones in people's hones.
BIND is supported by the Internet Software Consortiumat ww.isc.org

Perl is a progranm ng | anguage witten by Larry Wall in the late "80's. It too
runs nuch of the Internet since it is used as the | anguage of nany comopn
gateway interface (CE) scripts of the internet. Wall originally created Perl
to help himdo systens administration task, but the |anguage worked so well
others adopted it and it has grown significantly. Perl is supported at

www. perl.com

Linux is the nost famliar OSS application. This programis really an operat-
ing system-- a programdirectly responsible converting human-readable com
mands i nto conputer (machine) |language. It is the software that really nakes
conputers run. Linux was originally conceived by Linus Torvols in the |ate
'80's because he wanted to run a Uni x-sort of operating systemon Intel-based
conputer. Linux is becom ng increasingly popular with nany information tech-
nology (I T) professionals as an alternative to Wndows-based server applica-
tions or proprietary versions of Unix. See ww.linux.org.

State of OSS in Libraries

Dani el Chudnov has been the library profession's OSS evangelist for the past
three or four years. He is also the original author of the open source program
jake (jointly adm ni stered know edge environnent). Chudnov has done a lot to
rai se the awareness of OSS in libraries. To that end he and others hel p main-
tain a website called OSS4Lib (www. oss4lib.org). The site lists library-re-

| ated applications including applications for docunment delivery, Z39.50
clients and servers, systens to manage coll ections, MARC record readers and
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witers, integrated library system and systens to read and wite bibliogra-
phies. For nore information visit OSS4Li b and subscribe to the mailing list.

The state of OSS in libraries is nmore than sets of conputer prograns. It also
i ncl udes the environnent where the software is intended to be used -- a so-

ci o-econom ¢ infrastructure. Any conputing problemcan be roughly divided into
20% t echnol ogy i ssues and 80% people issues. It is this 80% of the problem
that concerns us here. G ven the current networked environnent, the affinity
of OSS devel opnent to librarianship, and the sorts of projects enunerated
above what can the library profession do to best take advantage of the cur-
rently available OSS? | posed this question to the OSS4Lib mailing list in
April and May of 2000 and it generated a lively discussion. [15] A nunber of

t henes presented t hensel ves, each of which are el aborated upon bel ow.

Nati onal | eadership

One of the strongest themes was the need for a national |leader. It was first
articulated by David Dorman as the OSLN (Open Source Library Network). Karen
Coyl e and Aaron Trehab el aborated on this 1dea by suggesting organi zati ons
such as ALA/LITA the DLF, OCLC, or RLG help fund and facilitate nmethods for
providing credibility, publicity, stability, and coordination to |ibrary-based
GSS projects.

Mai nstream ng, wor kshops, and training

Al ong theses sanme |ines was the expressed desire for the mainstrean ng of OSS
articulated by Carol Erkens, Rachel Cheng, and Peter Schlunpf. This main-
stream ng process would include presentations, workshops, and training ses-
sions on |local, regional, and national |evels. These activities would describe
and denonstrate open sources software for libraries. They woul d enunerate the
advant ages and di sadvant ages of open sources software. They woul d provi de ex-
tensive instructions on the staffing, installation, and naintenance issue of
Gss.

Usability and packagi ng

In its present state, open sources software is nuch |ike m croconputer conput-
ing of the '70's as stated by Blake Carver. It is very nmuch a build it your-
self enterprise; the systems are not very usable when it cones to install a-
tion. This point was echoed by Cheng who recently hel ped facilitate a NERCOW
wor kshop on OSS. Peter Schul mpf points to the need for easier installation

net hods so nmi ntainers of the systemcan focus on managi ng content and not
software. Using OSS should not be like owning an autonobile in the 1920's. "I
shoul dn't necessarily need to know how to fix it in order to nake it go."

Economic viability

CSS needs to be denpnstrated as an economically viable nethod of supporting
software and systens. This was pointed out by Eric Schnell and David Dor man

Li brari es have spent a lot of time, effort, and noney on resource sharing. Wy
not pool these same resources together to create software satisfying our pro-
fessional needs? OSS is not |ike the "honegrown" systens. Spaghetti code and
GOTO statenents should be a thing of the past. Mdire inportantly, a globally
net wor ked conputer environment provides a means of sharing expertise in a man-
ner not feasible twenty-five years ago. W need to denonstrate to adninistra-
tors and fundi ng sources that noney spent devel opi ng software enpowers our
collective whole. It is an investnent in personnel and infrastructure. CSS is
not a fad, yet is will not necessarily replace conmercial software. On the

ot her hand, OSS offers opportunities not necessarily available fromthe com
nerci al sector.

Redefining the ILS
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There are many open source library application available today. Each satisfies
a particular need. Maybe each of these individual applications can be brought
together into a collective, synergistic whole as described by Jereny Frunkin
and we could redefine the integrated library system Presently our ILS s man-
age things like books pretty well. Wth the addition of 856 fields in MARC
records they are beginning to assist in the nanagenent of networked resources,
but libraries are nore than books and networked resources. Libraries are about
services too: reserves, reading |ists, bibliographies, reader advisory ser-

vi ces of many types, current awareness, reference, etc. Maybe the existing OSS
can be glued together to formsonmething nore holistic resulting in a sum
greater than its parts. This is also an opportunity, as described by Schnell
for vendors to step in and provide such integration including installation
docunent ati on, and training.

Open source data

Concl

OSS relates to data as well as systens as described by Krichel. The globally
net wor ked conputer environnent allows us to share data as well as software.
Way not selectively feed URL's to Internet spiders to create our own, Ssub-
ject-specific indexes? Wiy not institutionalize services |like the OQpen Direc-
tory Project or build on the strength of INFOM NE to share records I n a manner
simlar to the manner of OCLC?

usi on and next steps

This essay has described what OSS is and it conpared OSS to the principles of
l'ibrarianship. The bal ance of the book details particular systens of OSS for
libraries. After reading this book | hope you go away understandi ng at | east
one thing. OSS provides the neans for the profession to take greater control
over the ways conputers are used in libraries. OSSis free, but it is free in
the sane way freedomexists in a denbcracy. Wth freedom cones choice. Wth
freedom cones the ability to mani fest change. At the same tine, freedom cones
at a price, and that price is responsibility. OSS puts its users in direct
control of computer operations, and this control costs in terns of account-
ability. Wien the software breaks down, you will be responsible for fixing it.
Fortunately, there is a large network at your disposal, the Internet, not to
mention the creator of the software who has the sanme problens you do and has
nost |ikely previously addressed the sane problem Open source provides the
neans to say, "W are not limted by our |icensed software because we have the
ability to nodify the software to neet our own ends." Instead of blaning ven-
dors for supporting bad software, instead of confusing the issues with con-
tractual agreenents and spending tens of thousands of dollars a year for ser-
vi ces poorly rendered, OSS offers an alternative. Be realistic. OSSis free,
but not w thout costs.

This being the case, what sorts of things need to happen for OSS to becone a
nore viable conputing option in libraries? Wat are the next steps? The steps
fall into two categories: 1) making people nore aware of OSS and 2) inproving
the characteristics of OSS.

Li brarians need to becone nore aware of the options OSS provides. This can be
done in a nunber of ways. For exanple, a formal study analyzing the desirabil-
ity and feasibility of libraries making a formal comitnment to OSS m ght
denmonstrate to other libraries the benefits of OSS. Library boards and direc-
tors need feel confortable commting funds to OSS installation and devel op-
ment, but before doing so the boards and directors need to know what OSS is
and how its principles can be applied in libraries. By nmentoring existing li-
brarians to becone nore conputer literate the concepts of OSS will becone eas-
ier to understand. Sinmilarly, by nmentoring librarians to be nore aware of the
ways of administration these sanme librarians will have nore authority to nake
deci sions and direct energies to OSS developnent. Al |ibrarians should not be
afraid of the idea of open sources software because they think conputer pro-
gramm ng experience is necessary. There is nuch nore to software devel opnent
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than witing conputer programs. Sinple training exercises will also make nore
peopl e aware of the potential of open sources software. Finally, commnication
-- testinmonials -- will help dissenminate the successes, as well as failures,

of OSS.

0SS itself needs to be inproved. The installation processes of OSS are not as

sinple as the installation procedures of comercial software. This is area

t hat needs inprovenent, and if done, fewer people would be intimdated by the

installation process. Additionally, there are opportunities for comrercial in-
stitutions to support OSS. These institutions, li1ke Red Hat or OReilly & As-

soci ates, could provide services installing, docunenting, and troubl e shooting
0SS. These institutions would not be selling the software itself, but services
surroundi ng the software.

The principles of OSS of very sinilar to the principles of librarianship.
Let's take advantage of these principles and use themto take nore control of
over our computing environments.
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Chapter 3. G ft Cultures,
Li brari anshi p, and Open Source
Sof t war e Devel opnent

Gft
war e

Cul tures, Librarianship, and Open Source Soft-
Devel opnent

This short essay exam nes nore closely the concept of a "gift culture" and how
it my or may not be related to librarianship. After this exami nation and with

a few qualifications, | still believe ny judgments about open source software
and librarianship are true. Open source software devel opnment and |ibrarianship
have a nunmber of similarities -- both are exanples of gift cultures.

| have recently been readi ng a book about open source software devel opnent by
Eric Raynond. [1] The book describes the environment of free software and
tries to explain why some prograners are willing to give away the products of
their labors. It describes the "hacker milieu"” as a "gift culture”

G ft cultures are adaptations not to scarcity but to abundance. They arise in
popul ati ons that do not have significant material scarcity problens with sur-
vival goods. W can observe gift cultures in action anong aboriginal cultures
living in ecozones with nmild clinmtes and abundant food. We can al so observe
themin certain strata of our own society, especially in show busi ness and
anong the very wealthy. [2]

Raynond al ludes to the definition of "gift cultures”, but not enough to sat-

isfy my curiosity. Being the good librarian, I was off to the reference de-
partment for nore specific answers. Mre often than not, |I found infornmation
about "gift exchange" and "gift economnies" as opposed to "gift cultures.”
(Yes, | did ook on the Internet but found little.)

Probably one of the earliest and nore conprehensive studies of gift exchange
was witten by Marcell Mauss. [3] In his analysis he says gifts, with their
three obligations of giving, receiving, and repaying, are in aspects of al nost
all societies. The process of gift giving strengthens cooperation, conpeti-
tiveness, and antagonism It reveals itself in religious, |legal, nmoral, eco-
nom c, aesthetic, norphol ogical, and mythol ogi cal aspects of life. [4]

As Gregory states, for the industrial capitalist economes, gifts are nothing
but presents or things given, and "that Is all that needs to be said on the
matter." lronically for econom sts, gifts have val ue and consequently have i m
plications for comobdity exchange. [5] He goes on to review studi es about gift
giving from an ant hropol ogi cal view, studies focusing on tribal comunities of
various Anerican indians, cultures from New Gui nea and Mel anesi a, and even an-
ci ent Roman, Hi ndu, and Germanic societies:

The key to understanding gift giving is apprehensi on of the fact that things
in tribal econom cs are produced by non-alienated | abor. This creates a spe-
cial bond between a producer and his/her product, a bond that is broken in a
capitalistic society based on alienated wage-|abor.[ 6]

Ingold, in "Introduction To Social Life" echoes many of the things sunmmarized
by Gregory when he states that industrialization is concerned

exclusively with the dynanics of conmodity production. ... Cearly in non-
i ndustrial societies, where these conditions do not obtain, the significance
of work will be very different. For one thing, people retain control over

their own capacity to work and over other productive neans, and their activi-
ties are carried on in the context of their relationships with kin and comu-
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nity. Indeed their work may have the strengthening or regeneration of these
relationships as its principle objective. [7]

In short, the exchange of gifts forges relationshi ps between partners and em
phasi zes qualitative as opposed to quantitative terms. The producer of the
product (or service) takes a personal interest in production, and when the
product is given away as a gift it is difficult to quantify the value of the
item Therefore the itens exchanged are of a | ess tangi ble nature such as
obligations, promises, respect, and interpersonal relationships.

As | read Raynond and others | continually saw simlarities between |ibrarian-
ship and gift cultures, and therefore simlarities between |librarianship and
open source software devel opnent. Wile the sunmaries outlined above do not
necessarily nmention the "abundance" alluded to by Raynond, the existence of
abundance is nore than nere specul ation. Potlatch, "a cerenonial feast of the
Aneri can | ndians of the northwest coast marked by the host's |avish distribu-
tion of gifts or sonetines destruction of property to denonstrate wealth and
generosity with the expectation of eventual reciprocation", is an excellent
exanpl e. [8]

Li brari es have an abundance of data and information. (I won't go into whether
or not they have an abundance of know edge or wi sdom of the ages. That is an-
other essay.) Libraries do not exchange this data and infornation for noney;
you don't have to have your credit card ready as you |l eave the door. Libraries
don't accept checks. Instead the exchange is nmuch less tangible. First of all
based on ny experience, nost librarians just take pride in their ability to
coll ect, organize, and disseninate data and information in an effective nan-
ner. They are curious. They enjoy learning things for |learning s things sake.
It is a sort of Platonic end in itself. Librarians, generally speaking, just
like what they do and they certainly aren't in it for the noney. You won't get
rich by becomng a librarian

Information is not free. It requires tine and energy to create, collect, and

share, but when an informati on exchange does take place, it is usually intan-
gi ble, not nmonetary, in nature. Information is intangible. It is difficult to
assign it a nonetary value, especially in a digital environnent where it can

be duplicated effortlessly:

An exchange process is a process whereby two or nore individuals (or groups)
exchange goods or services for itens of value. In Library Land, one of these
i ndividuals is alnmost always a librarian. The other individuals include tax

payers, students, faculty, or in the case of special libraries, fellow enploy-
ees. The itens of value are infornmation and information services exchanged for
a perception of worth -- a rating valuing the services rendered. This percep-

tion of worth, a highly intangible and difficult thing to neasure, is sone-
thing the user of library services "pays", not to libraries and |librarians,
but to admi nistrators and deci sion-makers. U timtely, these paynments nanifest
t hensel ves as tax dollars or other adm nistrative support. As the perception
of worth decreases so do tax dollars and support. [9]

Therefore when informati on exchanges take place in libraries librarians hope
their clientele will support the goals of the library to adm nistrators when

i ssues of funding arise. Librarians believe that "free" information ("think
free speech, not free beer") will inprove society. It will allow people to
grow spiritually and intellectually. It will inprove humankind' s situation in
the world. Libraries are only perceived as beneficial when they give away this
data and information. That is their purpose, and they, generally speaking, do
this without regards to fees or tangi bl e exchanges.

In many ways | believe open source software devel opment, as articul ated by
Raynond, is very similar to the principles of librarianship. First and fore-
nost with the idea of sharing information. Both canps put a prem um on open
access. Both canps are gift cultures and gain reputation by the anmount of
"stuff" they give away. What people do with the Information, whether it be
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source code or journal articles, is up to them Both canps hope the shared in-
formation will be used to inprove our place in the world. Just as Jefferson's
inforned public is a necessity for denbcracy, open source software is neces-
sary for the inprovenment of conputer applications.

Second, human interactions are a necessary part of the mixture in both librar-
i anshi p and open source devel opnent. Qpen source devel oprment requires people
skills by source code nmaintainers. It requires an understanding of the problem
the conputer application is trying to solve, and the naintai ner nmust assim -

| ate patches with the application. Simlarly, librarians understand that in-
formati on seeking behavior is a human process. Wil e databases and many "digi -
tal libraries" house information, these collections are really "data stores”

and are only manifested as information after the assignnment of value are given
to the data and inter-rel ati ons between datum are creat ed.

Third, it has been stated that open source devel opnent will renove the neces-
sity for prograners. Yet Raynond posits that no such thing will happen. If
anything, there will an increased need for programrers. Simlarly, nmany |i-
brarians feared the advent of the Wb because they believed their jobs would
be in jeopardy. lronically, librarianship is flowering under new rubrics such
as information architects and knowl edge managers.

It has al so been brought to my attention by Kevin C arke
(kevin_cl arke@nc. edu) that both institutions use peer-review

Your cultural take (gift culture) on "open source" is interesting. |'ve been
nostly thinking in material terns but you are right, | think, in your assess-
ment. One thing you didn't nention is that, |ike academ c librarians, open

source folks participate in a peer-review type process.
Al of this is happening because of an information econony. It sure is an ex-

citing tine to be a librarian, especially a librarian who can build relationa
dat abases and programon a Uni x conputer.
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Chapter 4. Conparing Open Source
| ndexers

Abstr act

This text compares and contrasts the features and functionality of various
open source indexers: freeWAl S-sf, Harvest, H://Dig, Isite/lsearch, MPS
SWSH, Webd inpse, and Yaz/Zebra. As the size of information systens increase
so does the necessity of providing searchable interfaces to the underlying
data. |ndexing content and inplenmenting an HTML formto search the index is
one way to acconplish this goal, but all indexers are not created equal. This
case study enunerates the pluses and minuses of various open source indexers
currently avail abl e and makes reconmmendati ons on which i ndexer to use for what
purposes. Finally, this case study will nmake readers aware that good search
interfaces alone to not nmake for good information systens. Good information
systens al so require consistently applied subject analysis and well structured
dat a.

| ndexers

Bel ow are a few paragraphs about each of the indexers reviewed here. They are
listed in al phabetical order

freeWAl S- sf

O the indexes reviewed here, freeWAlI S-sf is by far the grand daddy of the
crowmd, and the predecessor Isite/lsearch, SWSH and MPS. Yet, freeWAIS-sf is
not really the ol dest indexer because it owes its existence to WAIS originally
devel oped by Brewster Kahle of Thinking Machines, Inc. as long ago as 1991 or
1992.

FreeWAl S-sf supports a bevy of indexing types. For exanple, it can easily in-
dex Unix nbox files, text files where records are delimted by blank |ines,
HTM. files, as well as others. Sections of these text files can be associ ated
with fields for field searching through the creation "format files" -- config-
uration files made up of regular expressions. After data has been indexed it
can be nade accessible through a Cd interface called SFgate, but the inter-
face relies on a Perl nodule, WAIS. pm which is very difficult to conpile. The
interface supports lots o' search features including field searching, nested
qgueries, right-hand truncation, thesauri, multiple-database searching, and
Bool ean | ogi c.

Thi s indexer represents agi ng code. Not because it doesn't work, but because
as new i ncarnations of operating systens evol ve freeWAl S-sf get harder and
harder to install. After many trials and tribulations, | have been able to get
it to conpile and install on RedHat Linux, and | have found it nost useful for
i ndexi ng two types of data: archived email and public donmain electronic texts.
For exanple, by indexing my archived enmail | can do free text searches agai nst
the archives and return names, subject lines, and ultimately the email nes-
sages (plus any attachnents). This has been very hel pful in nmy personal work.
Using the "para" indexing type | have been able to index a snmall collection of
public domain literature and provide a nechanismto search one or nore of
these texts sinultaneously for things Iike "slave" to identify paragraphs from
the coll ection.

Har vest

Harvest was originally funded by a federal grant in 1995 at the University of
Arizona. It is essentially nmade up of two conmponents: gatherers and brokers.
G ven sets of one or nore URLs, gatherers crawl |ocal and/or renote file sys-
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tems for content and create surrogate files in a format called SOF. After one
or nore of the SO F collections have been created they can be federated by a
broker, an application indexing them and makes t hem avail able though a Wb in-
terface.

The Harvest system assunmes the data being i ndexed is epheneral. Consequently,

i ndex items become "stale", are autonmatically renmoved fromretrieval, and need
to be refreshed on a regular basis. This is considered a feature, but if your
content does not change very often it is nobre a nuisance than a benefit.

Harvest is not very difficult to conpile and install. It comes with a decent
shell script allowng you to set up rudi nentary gatherers and brokers. Config-
uration is done through the editing of various text files outlining how out put
is to be displayed. The systemcones with a Wb interface for administrating
the brokers. If your indexed content is consistently structured and includes
META tags, then it is possible to output very nmeani ngful search results that

i ncl ude abstracts, subject headings, or just about any other fields defined in
the META tags of your HTM. docunents.

The real strength of the Harvest systemlies in its gathering functions. |de-
ally systemadm nistrators are intended to create multiple gatherers. These
gat herers are designed to be federated by one or nore brokers. |f everybody
were to index their content and nake it available via a gatherer, then a few
brokers can be created collecting the content of the gatherers to produce sub-
ject- or popul ation-specific indexes, but alas, this was a dreamthat canme to
fruition.

H://Dig

This is nice little indexer, but just doesn't have the features of some of the
ot her avail able distributions. Configuring the application for conpilation is
not too tricky, but unless you set paths correctly you may create a few broken
links. Like SWSH, to index your data you feed the application a configuration
file and it then creates gobs of data. Many i ndexes can be created and they
then have to be conbined into a single database for searching. Not too hard.

The i ndexer supports Bool ean queries, but not phrase searching. It can apply
an automatic stenmm ng al gorithm but upon doing so you might give the unsus-
pecting user information overload. The search engi ne does not support field
searching, and a rather annoying thing is that the indexer does not renove du-
plicates. Consequently, index.htm files al npst always appear twi ce in search
results. On the other hand, one nice thing H://D g does do that the other en-
gines don't do (except Webdinpse) is highlight query ternms in a short blurb
(a pseudo-abstract) of the search results. H://Dig is a sinmple tool. Consid-
ering the conplexity of sone of the other tools reviewed here, | mght rank
this one as #2 after SWSH

| site/lsearch

VPS

Isite/lsearch is one of the very first inplenentations based on the WAIS code.
Li ke Yaz/Zebra, it is intended to support the Z39.50 information retrieval
protocol. Like freeWAIS (and unlike Yaz/Zebra) it supports a nunber of file
formats for indexing. Unfortunately, Isite/lsearch no | onger seens to be sup-
ported and the docunmentation is weak. While it cones with a CA interface and
is easily installed, the user interface is difficult to understand and needs a
| ot of tweaking before it can be called usable by today's standards. |If you
require Z39.50 conpliance and for sone reason Yaz/Zebra does not work for you,
then give Isite/lsearch a whirl

MPS seens to be the zippiest of the indexers reviewed here. It can create nore
data in a shorter period of tine than all of the other indexers. Unlike the
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ot her indexers MPS divides the indexing process into two parts: parser and in-
dexer. The indexer accepts what is called a "structured i ndex streanf, a spe-
cialized format for indexing. By structuring the input the indexer expects it
is possible to wite output files fromyour favorite database application and
have the content of your database indexed and searchable by MPS. You are not
l[imted to i ndexing the content of databases with MPS. Since it too was origi-
nally based on the WAIS code it indexes nmany other data types such as nbox
files, files where records are delinited by blank |ines (paragraphs), as well
as a nunber of MM types (RTF, TIFF, PDF, HTM,, SO F, etc.). Like nany of the
WAl S derivatives, it can search nmultiple indexes sinmultaneously, supports a
variant of the Z39.50 protocol, and a wi de range of search syntax.

MPS al so cones with a Perl APl and an exanple CE interface. The Perl AP
cones with the barest of docunentation, but the CA script is quite extensive
One of the neatest features of the exanple CE interface is its ability to al-
| ow users to save and del ete searches against the indexes for processing
later. For exanple, if this feature is turned on, then a user first logs into
the system As the user searches the systemtheir queries are stored to the
local file system The user then has the option of deleting one or nore of
these queries. Later, when the user returns to the systemthey have the option
of executing one or nore of the saved searches. These searches can even be de-
signed to run on a regular basis and the results sent via email to the user
This feature is good for data that changes regularly over time such a news
feeds, mailing |ist archives, etc.

MPS has a lot going for it. If it were able to extract and index the META tags
of HTM. docunents, and if the structured index streamas well as the Perl API
were better docunented, then this indexer/search engi ne woul d ranking higher
on the Iist.

SW SH

SWSH is currently ny favorite indexer. Oiginally witten by Kevin Hughes
(who is also the original author of hypermail), this software is a nodel of
sinmplicity. To get it to work for you all that needs to be done is to down-

| oad, unpack, configure, conpile, edit the configuration file, and feed the
file to the application. A single binary and a single configuration file is
used for both indexing and searchi ng. The indexer supports Wb craw ing. The
resulting indexes are portable anmong hosts. The search engi ne supports phrase
searching, rel evance ranking, stemm ng, Boolean logic, and field searches.

The hard part about SWSHis the CAd interface. Many SWSH CA inplenentations
pi pe the search query to the SWSH binary, capture the results, parse them
and return them accordingly. Recently a Perl as well as PHP nodul es have been
devel oped al |l owi ng the devel oper to avoid this problem but the nodules are
consi dered beta software.

Li ke Harvest, SWSH can "autommgi cal ly" extract the content of HTM. META tags
and nmake this content field searchable. Assune you have a META tag in the
header of your HTM. document such as this:

<META NAME="subj ect" CONTENT="adaptive technologies; CIL (Conputers In Libraries);">

The SW SH i ndexer would create a colum in its underlying database naned "sub-
ject” and insert into this columm the values "adaptive technol ogies” and "ClIL
(Computers In Libraries)". You could then submit a query to SWSH such as

t hi s:

subj ect = "adaptive technol ogi es”
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This query would then find all the HTM. docunents in the i ndex whose subject
VETA tag contained this value resulting in a higher precision/recall ratio.
This same techni que works in Harvest as well, but since the results of a SWSH
gquery are nore easily malleable before they are returned to the Wb browser,

ot her things can be done with the SWSH results; SWSH results can easily be
sorted by a specific field, or nore inportantly, SWSH results can be narked
up before they are returned. For exanple, if your CA interface supports the
GET HTTP nethod, then the content of META tags can be narked up as hyperlinks
allowing the user to easily address the perennial problemof "Find nme nore
like this one."

Webd i npse

Webd i npse is a newer incarnation of the original Harvest software. Like Har-
vest, Webd inpse relies on Ainpse to provide an indexing mechani sm but un-
i ke Harvest, Webd i npse does not provide a neans to federate indexes through
a broker. Conpilation and installation is rather harm ess, and the key to us-
ing this application effectively is the ability to edit a small configuration
file that 1s used by the indexer (archive.cfg). Once edited correctly, another
binary reads this file, crawis a local or renpote file system and indexes the
content. The index(es) are then available through a sinple CA interface. Un-
fortunately, the output of the interface is not configurable unless the com
nercial version of the software is purchased. This is a real linmtation, but
on the other hand, the use of Wbd | npse does not require a separate pair of
servers (a broker and/or a gatherer) running in order to operate. Wbd i npse
reads dinpse indexes directly.

Yaz/ Zebr a

The Yaz/ Zebra conbination is probably the best indexer/search engine solution
for librarians who want to inplenent an open source Z39.50 interface. Z39.50
is an ANSI/ N SO standard for Iinformation retrieval based on the idea of
client/server conputing before client/server conmputing was popul ari zed:

It specifies procedures and structures for a client to search a database pro-
vided by a server, retrieve database records identified by a search, scan a
termlist, and sort a result set. Access control, resource control, extended
services, and a "help" facility are al so supported. The protocol addresses
conmuni cati on between correspondi ng information retrieval applications, the
client and server (which nmay reside on different conputers); it does not ad-
dress interaction between the client and the end-user. -
-http://1cweb. | oc. gov/z3950/ agency/ mar kup/ 01. ht m

Put anot her way, Z39.50 tries to facilitate a "query once, search many" inter-
face to indexes in a truly standard way, and the Yaz/Zebra conbination is
probably the best open source solution to this problem

Yaz is a toolkit allowing you to create Z39.50 clients and servers. Zebra is
an indexer with a Z39.50 front-end. To make these tools work for you the first
thing to be done is to downl oad and conpile the Yaz toolkit. Once installed
you can feed docunments to the Zebra indexer (it requires a few Yaz libraries)
and nake the docunents avail able through the server. While the Yaz/Zebra com
bi nati on does not cone with a Perl APlI, you there are at |east a couple of
Perl mnodul es avail abl e from CPAN providing Z39.50 interfaces. There is also a
nodul e cal |l ed ZAP! (http://ww.indexdata. dk/zap/) allowi ng you to enbed a
Z39.50 client into Apache.

There is absolutely nothing wong with the Yaz/Zebra conbination. It is wel
docunent ed, standards-based, as well as easy to conpile and install. The dif-
ficulty with this solution is the protocol, Z39.50. It is considered overly
conplicated and therefore the configuration files you nust naintain and the
formats of the files available for indexing are rather obtuse. If you require
Z39.50, then this is the tool for you. If not, then sonething el se mght be
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better suited to your needs.

Local exanpl es

A nunber of |ocal inplementations of the various indexers reviewed here have
been created. Use these Iinks to play and see how wel |l they work:

e freeWAIS-sf (plain text files where each "record" is delimted by a bl ank
I'ine)

» Harvest (plain text and HTM. files across the |nternet)
e H://Dig (HTM. pages containing HTML META tags)

* Isite/lsearch (HTM. pages contai ning HTM. META t ags)

e MPS (plain text files on the local file system

e SWSH (HTM. pages contai ning HTM. META t ags)

* Wbdinpse (HTM. pages containing HTML META tags)

Sunmmary and i nfornmation systens

I ndexers provide one neans for "finding a needle in a haystack" but don't rely
on it to satisfy people's information needs; information systens require

wel | -structured data and consistently applied vocabularies in order to be
truly useful

Informati on systens can be defined as organi zed collections of infornmation. In
order to be accessed they require elenents of readability, browsability,
searchability, and finally interactive assistance. Readability is another word
for usability. It connotes neani ngful navigation, a sense of order, and a sys-
tematic layout. As the size of an information systemincreases it requires
browsability -- an obvious organi zation of information that is usually enbod-

i ed through the use of a controlled vocabul ary. The browsabl e categories of
Yahoo! are a good exanple. Searchability is necessary when a user seeks spe-
cific informati on and when the user can articulate their information need.
Searchability flattens browsable collections. Finally, interactive assistance
i s necessary when an infornation system becones very |large or conplex. Even
though a particular piece of information exists in a system it is quite
likely a person will not find that infornmation and may need hel p. Interactive
assistance is that hel p nechani sm

By creating well-structured data you can suppl enent the searchability aspects
of your information system For exanple, if the data you have indexed is HTM,
then insert META tags into your docunents and use a controlled vocabulary -- a
thesaurus -- to describe those docunents. If you do this then you can use

SW SH or Harvest to extract these tags and provide canned field searching ac-
cess to your docunents; freetext searches rely too nuch on statistical analy-
sis and can not return as high precision/recall ratios as field searches. If
your content is saved in a database, then it is an easy process to create your
HTML and include META tags. Such a process is described in nore detail in "Cre-
ating 'Smart' HTM. pages with PHP"

(http://ww. infonotions. conf nusi ngs/ smart - pages/).

The indexers reviewed here have different strengths and weaknesses. |f your
content is primarily HTM. pages, then SWSH is nost likely the application you
woul d want to use. It is fast, easy to install, and since it cones with no
user interface you can create your own with just about any scripting |anguage.
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If your content is not necessarily HIM. files, but structured text files such
dat abase dunps, then MPS or the Yaz/Zebra conbi nati on may be sonething nore of
what you need. Both of these applications support a wide variety of file for-
mats for indexing as well as the incorporation of standards.

Li nks

Here is a list of URL's pointing to the indexers reviewed in this text.
« freeWAl S-sf -
http://1s6-ww.informatik. uni-dortnund. de/ir/projects/freeWAl S-sf/
e Harvest - http://harvest. sourceforge. net/
e H://Dig - http://ww. htdig.org/
* Isite/lsearch - http://ww. etynon. coni | search/
e MPS - http://ww.fsconsult.conf products/nps-server. htnl
e SWSH - http://sunsite.berkel ey. edu/ SW SH E/
* Webdinpse - http://webglinpse. net/
* Yaz/ Zebra - http://indexdata. dk/zebra/
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| nt roducti on

Below is a |ist of open source software especially useful in libraries and
open source software in general. This list is not intended to be conprehensive
but selective instead. It is representative of the types of open source soft-
ware avail able and the nost used tools.

A nmore conprehensive |ists of open source software especially designed for |i-
braries can be found at OSS4Lib (http://ww. oss4lib.org/). There you will also
find the archives of the OSS4Lib nmailing list, a lowtraffic but ongoing dis-
cussion surrounding the issues of open source software in libraries. For an
even nore conprehensive list of software, check out SourceForge
(http://sourceforge.net/). There you will find just about any type of open
source software you desire.

Apache

CVS

Li nk: http://httpd. apache. org/

Apache is the nost popul ar Web (HTTP) server on the Internet and a standard
open source piece of software. It's nane doesn't really have anything to do
with American Indians. Instead, it's name comes fromthe way it is built. It
is "a patchy" server, nmeaning that it is nmade up of many nodul ar parts to cre-
ate a coherent whole. This design philosophy has nmade the application very ex-
tensi bl e. For exanple, there are the core nodules that make up the server's
ability to listen for connections, retrieve files, and return themto the re-
qguesting client (the "user agent" in HTTP parlance). There are other nodul es
dealing with | ogging transactions and CAd (combn gateway interface) script-
ing. Gher nodules allow you to rewite incom ng requests, manage email, Iim
plement the little-used HITP PUT nethod, wite other nodules in Perl, or
transform XML files using XSLT. Apache is currently at version 2.0, but for
some reason many people are still using the 1.3 series. | don't really know
why. | have not upgraded my Apache servers to version 2.0 because | do not
want to | oose the functionality of AxKit, an XM transformation engi ne. Apache
is a part of LAMP (Linux Apache MySQL Perl/PHP), a term coined by RedHat to
denote the core open source applications dealing with stuff Web.

Li nk: http://ww. cvshone. or g/

CVS is an acronym for Concurrent Versions System It is the way open source
software is shared by developers. It consists of a client and server applica-
tion. The server is set up and points to a directory where one or nore
projects are saved. Usernanes and passwords are created, and the server sits
and waits for connections. For the nost part, the CVS client is comand-Iine
driven. On the command-Iline you specify the location of a CVS server, the pro-
tocol you are going to use to connect to the server, and your usernane/pass-
word. Once logged in you give CVS various conmands used to downl oad renote
projects. You then spend your tinme hacking away at the source code. Wen you
thi nk you have created the |atest and great hack, you issue the CVS diff com
mand to create a diff file. This file lists the changes you nade to the origi-
nal source. By sending this diff file to the project's maintai ner, your hack
can be incorporated into the next release. Alternatively, you m ght be granted
wite access to the rempte project. In which case you issue CVS conmit com
mand, and your hacks are automatically incorporated. If you are going to do
any open source software devel opment, then you nust get acquainted with CVS
Luckily, it comes pre-installed with many Unix variants, but it is just as
easily conpil ed.
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DocBook styl esheets

FOP

Li nk: http://docbook. sourcef orge. net/ projects/xsl/

G ven a set of XM/ DocBook files, the DocBook styl esheets, and/or an XSL pro-
cessor such as xsltproc or FOP, you can transform your DocBook files into PDF
docunents, HTM. docunents, XHTM. docurents, or a few other file types. Wen
you downl oad the styl esheets, but sure to downl oad the XSL sheets and not

ot her types. You woul d need other processors to use the other types. The

styl esheets are configurable by setting a nunber of paraneters. Through this
means you can specify a cascadi ng styl esheet to be incorporated into your
XHTML/ HTML files. The styl esheets are thorough but do not allow you to change
very much of the resulting output. If you don't like the way the styl esheets
format your XM, you can always wite your own stylesheets, but I'mwlling to
bet you have better things to do with your time. As a person who is interested
in open source software, learning howto wite DocBook files is a skill that
will come in handy in the future.

Link: http://xm .apache. org/fop/

FOP is an inplenentation of the Formati ng Objects standards for transform ng
XML docunents into docunments intended for printing. It is nmentioned here, not
because it a primary open source software application, but because it is a
Java application and represents a nice way to create PDF docunents. For exam
pl e, given an Java virtual nachine, a DocBook file, the DocBook styl esheets,
and FOP, you can create PDF versions of your DocBook documents. | have only
had success with version 0.20.3 but it has proven indi spensi ble a nunber of
times. Witing FO stylesheets is not easy, and that is why | have relied on

t he DocBook FO styl esheets. Learning how to use FOP will give you good experi -
ence with Java as well as XM files.

G\U t ool s

Li nk: http://ww. gnu. org/directory/

The GNU fanmily of tools is wide and varied. Probably the nost inportant one is
gcc, a Ccompiler. Ironically, you can not conpile the conpiler unless you
haves a conpiler. Crazy. Consequently, beginning the process of software de-
vel opnent is an sort of chicken and egg problem For exanple, while you m ght
be able to downl oad the gcc distribution, but you will need gunzip and tar to
unconpress the distribution, and you can't build gunzip nor tar w thout the
conpiler. No worry, nmany operating systems now cone with an "unzi pper" and a
"de-tarrer”. Frequently flavors of Unix (including Linux) come with a version
of gcc pre-installed, allow ng you to upgrade accordi ngly. Besides gcc, gun-
zip, and tar, there are a nunber of other very useful GNU tool including

Ber kel ey DB (database library), binutils (mscellaneous binary utilities espe-
cially a linker and assenbler), bison (alternative to yacc), curl (Internet
user agent), enmacs (text editor), fileutils (mscellaneous file utilities such
as cp, nv, and rm, less (alternative to nore), make (a sort of scripting |an-
guage used to build source files), OpenSSH and QpenSSL (i npl ementations of se-
cure socket transactions), patch (applies diff files to source files), proc-
mail (mail filter), sendmail (mail transfer agent), and wget (Internet user
agent). By the way, and interesting discussion can be had by conparing the

phi | osophy of "open source software" and GNU software.

Hyper mai |

Li nk: http://ww. hypermail . org/

Hypernai|l converts email nmessages into sets of HIM. fil es browsabl e by author
subj ect, date, thread, and attachnent for the purpose of creating a muailing
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list archive. As alluded to earlier, open source software is about comuni -
ties. Email mailing lists are one of the primary, if not the primary, conmmuni-
cation channels in the open source software world. As you devel op open source
software and manage a nailing list to keep everybody up-to-date, don't lets

t hose val uabl e pieces of infornation go to Big Byte Heaven. Capture those
"Perls" of wisdomby nmaintaining a mailing list archive with Hypermail. Hyper-
mail is a C programdriven by a nunber of configuration files and/or comrand
line switches. Pass Hypermail raw, SMIP nessages (Unix nbox files) and it will
create sets fo browsable HTM. files. The | ook, feel, and sone functionality of
t he archi ves can be changed through tenpl ates and the configuration files. The
only thing Hypermail does not support is searching the resulting archive. For
that functionality you need an indexer, preferably an indexer that can index
nmbox files, but you usually end up using an indexer that can index HTM. fil es.

Li nk: http://ww. koha. or g/

Koha is an integrated library systemwith a growi ng user comunity. Witten in
Perl and using MySQL as the underlyi ng database, Koha makes it sinple to cre-
ate and manage a small integrated library system Equipped w th acquisitions,
cat al ogi ng, circul ation, and searching nodules it provides nuch of the func-
tionality of traditional online catalogs. Wth the recent inplenmentation of
its Z39.50 interface, it is easy to enter |SBN nunbers into the system |ocate
MARC records, and have those records added. The user and systeminterfaces are
si mpl e and unencunbered, but alas, not very custonizable. For many libraries,
the catalog is the center piece of the operation. Koha represents a major step
in providing a catalog that is functional and usable for snmall libraries. As

| ong as support continues, | expect Koha to be nore viable option for nedium
and possibly large library collections. The obstacle is not technol ogy. The
obstacle is tine and effort.

- Record

Li nk: http://nmarcpm sour cef orge. net/

This Perl nodule is the Perl nodule to use when reading and witing MARC
records. It is very well supported on the Perl4Lib mailing list, and a testa-
nment to the nmodule's abilities is its incorporation into things |ike Koha and
Net::Z3950. If you are not famliar with object oriented program ng techniques
in Perl, then MARC.: Record m ght take a bit of getting used to. On the other
hand, |earning to use MARC:.: Record will not only inprove your programm ng
abilities but it will educate you on the intricacies of the MARC record data
structure, a structure that was designed in an era of scarce di sk space, non-
rel ati onal databases, and little or no network connectivity.

MyLi brary

Li nk: http://dewey.library.nd. edu/ nmylibrary/

MyLi brary is a user-driven, custom zable interface to sets of library re-
sources -- a portal. Technically, MLibrary is a database-driven website ap-
plication witten in Perl. It requires a relational database application as
foundation, and it currently supports MySQ and PostgreSQ.. MyLi brary grew out
of a nunber of focus group interviews where people said they were suffering
frominformation overload. To address this problem MLibrary takes three es-
sential conponents of librarianship (resources, patrons, and |ibrarians) and
tries to create relationshi ps between themthrough the use of conmon con-
troll ed vocabul ari es such as a list of subject terns. Like a |ibrary catal og,
MyLi brary provides the neans to create collections of resources and classify

t hese resources with a controlled vocabulary. Unlike a library catal og, the
systemalso allows librarians as well as patrons to be classified in this nan-
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ner. By sharing a comon set of controlled vocabulary terns rel ationshi ps be-
tween resources, patrons, and librarians can be nmade thus addressing things

like, "If you are like this, then these resources may be of interest", or "If
you have this interest, then your librarian is...", or "These people have ex-
pressed an interest this, therefore your patrons are...", or potentially even

doi ng Anazon-1i ke things such as "People |ike you al so used...".

MySQL
Li nk: http://ww. nmysql . com

MySQ. is a relational database application, pure and sinple. Billed as "The
Worl d's Most Popul ar Open Source Database" MySQL certainly has a wi de support
in the Internet conmunity. Many people think MySQL can't be very good because
it is free, especially Oracle database adm nistrators. True, it does not have
all the features of Oracle, nor does it require a specially trained person to
keep it up and running. A part of the LAWP suite, MySQ conpiles easily on a
nmultitude of platforns. It conmes as a pre-conpiled binary for Wndows. It has
been used to nanage millions of records and gi gabytes of data. Fast and ro-
bust, it supports the majority of people's relational database needs. On its
down side, it does not currently support triggers, transactions, nor roll-
backs. Nor does it have a GJ interface. At the same tine, a programcalled
phpM/Admi n, a set of PHP scripts, can be used to nmanage, nmnipul ate, and query
MySQ. dat abase through a Wb browser wi ndow. |If there were one technical skil

| could teach the library profession, it would be the creating and mai nt enance
of relational databases, and | would teach them how to use MySQ..

Per |

Li nk: http://ww. perl.conf

Perl is a programm ng | anguage. Oiginally witten to handl e vari ous systens
adm ni stration tasks, Perl's strength lies in its ability to manipul ate
strings (text). Perl matured through the era of CGopher but really started be-
conming popular with the advent to Cd scripting. Perl has been ported to just
about any conputer operating system has one of the |argest nunbers of support
foruns, and has been witten about in nore books than you can count. Perl can
be conpiled into Apache making it possible to run Perl scripts as fast as C
prograns. It easily connects to database applications through a nodule called
DBI. It can be run fromthe command line. It can |listen and respond to net-
wor ki ng connections. It can call many aspects of your conputer’'s operating
system In short, Perl is mature and very robust. O her very good programm ng
| anguages exi st and can do rmuch of what Perl can do. Exanples include other
"P" | anguages such as PHP and Python. These | anguages are beconi ng increas-
ingly popular, especially PHP, but at the risk of starting a religious war, |
advocate Perl because of its very large support base and its cross-platform
functionality.

sw sh-e
Li nk: http://ww. sw sh-e. org/

Swi sh-e is an unconplicated i ndexer/search engine. Once built you feed the

swi sh-e binary a configuration file and/or a set of command line switches to

i ndex content. This content can be individual files on a file system files
retrieved by crawling a website, or a streamof content from another applica-
tion such as a database. The indexing half of swish-e is able to index specif-
ically marked up text in XML and HTM. as fields for searching later. The in-
dexes created by swish-e are portable fromfile systemto file system The
sane binary that creates the I ndexes can be used to search the indexes.

Swi sh-e supports rel evance ranki ng, Bool ean operations, right-hand truncation
field searching, and nested queries. Later versions of swish-e come with a C
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and Perl APl allow ng devel opers to create CA interfaces to these indexes.

Swi sh-e is an unsung hero. It's inherently open nature allows for the creation
of some very smart search engi nes supporting things |ike spelling correction

t hesaurus intervention, and "best bets" inplenentations. O all the different
types of information services librarians provide, access to indexes is one of
t he biggest ones. Wth swish-e |ibrarians could create their own indexes and
rely on conmercial bibliographic indexers |ess and |ess.

xsl t proc
Li nk: http://xm soft.org/ XSLT/

Xsltproc and its conpanion program xmlint, are very useful applications for
processing XML files with XSL. Both applications are built froma Clibrary
that is becom ng increasingly popular for parsing and processing XM. docu-
ments. By feeding xsltproc an XSL styl esheet and an XML data file you can
transformthe XM. data file into any one of a nunber of text files whether
they be SQ., (X)HTM., tab-delinmted files, or even plain text files intended
for printing. Xmlint is a syntax checker. Gven an XM file, xmlint wll
check the validity of your XML files against a DID. By first installing the C
library and nod_perl, you will be able to incorporate AxKit into your Apache
HTTP server allowi ng you to transform XM. data on the fly and serve it accord-
ingly. Swish-e desires the Clibrary. It is easy to use the DocBook

styl esheets with xsltproc to create XHTM. versions of your DocBook files. Wth
xsltproc and a plain o' text editor, you can |learn a whole | ot about XM.

YAZ and Zebr a

Li nk: http://ww.indexdat a. dk/yaz/ and http://ww. i ndexdata. dk/ zebra/

YAZ is a Clibrary and resulting binary application inplenmenting a Z39. 50/ SRW
client. Zebra is an indexer and Z39.50 server. The yaz-client is a straight-
forward term nal application. Zebraidx is the indexer, and requires bunches o'
configuration files. It is not as straight-forward as other indexers, but its
data can be served by zebrasrv. Since the client is built on a library, it can
(and has) been compiled into other tools such as PHP and Apache. The YAZ API

al so has a Perl interface. YAZ/ Zebra are definitely worth your time exploring
if you want to nake your collections avail able through Z39.50. Yes, you wll
spend time learning the in's and out's of Z39.50 in the process, but that ex-
peri ence can be taken forward and applied on other venues where Z39.50 is
needed.
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| nt roducti on

This part of the manual outlines the hands-on aspects of the workshop

The activities outlined bel ow were sel ected based on the software's popul ar -
ity, the installation techniques they represent, the Iength of tine and exper-
tise they require, and their applicability to a library setting. This is not a
conprehensive list of activities. A glaring omttion my be the installation
of a nunber of GN\U Tools, specifically, sone sort of text editor, the conpiler
gcc, and nmake. Consequently, these activities assunme the hosting (your) com
puter is duly equipped or the activities can be acconplished on top of W ndows
or Uni x/ Li nux operating systenms w thout conpilation.

For the nost part, the activities are listed in priority order; many tinmes you
must install a previous package before a subsequent package can be install ed,
but this is not always the case. Al the packages to be installed in these ex-
ercises are included on the CD. Thus acquiring the software is a matter using
t he copy command (cp) fromthe CD to your home directory, or acquiring the
software fromthe distribution site. The choice is yours.

The installation of open source and GNU software follows a pattern. You usu-
ally:

downl oad the software

unconpressess and un-tar the package

run sonme sort of configuration programprior to conpilation

conpil e (nmake) the software

test it

I ) R

install it

Downl oadi ng the software is usually done through an FTP or HTTP interface.
like to get the URL of the renpte file and feed it to a program call ed wget
whi ch then does all the work.

Unconpressing and un-tarring the is the work of gunzip and tar, respectively.

To configure for conpilation there is usually sone sort of file called config-
ure or in the case of Perl nodul es you run the command "perl Makefile.PL". In
ei ther case the script exanines the contents of your downl oaded package to
nmake sure it is conplete, exam nes your conputer's hardware and software to
make sure you have the necessary tools installed, and finally builds sone sort
of a "make" file which is a script used to actually nake the software. The
nost often used configuration is "--prefix". This configuration denotes where
the software will eventually be installed. By default, npost software gets in-
stalled in /fusr/local. This is usually a good place, but circunstances are not
al ways the same from person to person, so running a configuration like this,
./configure --prefix=/diskl/local, mght be just what you need. Wen in doubt,
try ./configure --help for a conplete list configuration options.

In alnost all cases the next step is to run make and the software is built. If
there are problens, then you can usually run "make clean" to renove the m s-
takes, re-run the configuration script, and try nake again

Once the programis built, hopefully without errors, you mght be able to run
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"make test" which will exam ne whether or not program worKks.

Finally, you can run "make install™ to put the programonto your file system
Access to /usr/local/bin, /usr/local/mn, /usr/local/lib, /usr/local/etc, and
/fusr/local/include is usually restricted to root-Ilevel users. Consequently,
you might need root privileges for this |last step, but renenber the --prefix
configuration option. Using this option allows you to save the installation in
your home directory. (Hint, hint!)

I nstalling and runni ng Perl

In this exercise you will install Perl

o o A~ w D

10.
11.

Acquire the Perl distribution by copying it fromthe CD, another |ocation
on your file system or fromthe Internet. Save the distribution in your
hone directory.

Unzip the distribution with this conmand: gunzip perl-5.8.0.tar.gz.
Un-tar the distribution with this conmand: tar xvf perl-5.8.0.tar.
Change directories to the newy created distribution: cd perl-5.8.0.
Configure the build process with this command: ./Configure

The configuration script will ask you lots o' questions. Accept the de-
fault answers to all of them except when it conmes to where Perl and its
supporting files will be installed. Wen asked these questions, specify
your hone directory like this: /hone/[usernane] where [usernane] Is
your... usernane.

The configuration process takes a few mnutes to conplete, but when it is
done sinply run make by typing nmake at the command |1 ne.

The make process takes a nunber of nminutes as well. Perl is very well
witten and will nost |ikely nmake (conpile) w thout any problens.

Test the nmake process using "nmake test".
Install the software by running "make install"
To verify that everything worked correctly, you should be able to type

"perl -V' fromthe command |ine to see how things got built and where they
got saved.

You can now run your first Perl script.

o o0 A~ w D

Copy the file nanmed hello-world.pl fromthe extras directory of the CD to
your home directory.

Exani ne the contents of the file with this command: nore hell o-worl d. pl
Run the script like this: perl hello-world.p

Open the script with pico, a text editor: pico hello-world.pl

Change the contents of the print conmand.

Save your changes by pressing: ctrl-X
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7.

Go to Step #3 until satisfied.

Ta da! You have successfully installed Perl and run a Perl program

| nstalling MySQL

Installing MySQL is the goal of this exercise. Be patient.

© N o v

Acquire the distribution fromthe CD, Internet, or local file system
Unconpress and untar it: gunzip nysqgl-4.0.13.tar.gz; tar xvf nysql-
4.0.13. tar.
Change to the newWy created directory: cd nysql-4.0.13.
Configure the installation and use many configuration options: ./configure
--prefix=/hone/[usernane]/ nmysqgl -
-w t h-uni x- socket - pat h=/ hone/ [ user nanme] / nysql / var/ nysql . sock -
-wi th-tcp-port=[portnunber] --wth-nysql d-user=[usernane] where [usernane]
i s your usernane and [portnunber] is a TCP port nunber assigned to you
Conpi l e the application: nake.
Install the application: make install
Initialize MWSQ. with this conmand: ./scripts/nysql _install _db
G ve the root user of MySQ. a password: /
hone/ [ user nane] / nysql / bi n/ mysgl adm n -u root password [usernane] where
[usernane] is your usernane.
Change directories to the |location of your MySQ. installation and start
the server: cd ~/nysqgl; ./bin/nysqld safe & (To stop the server run
~/ mysql / bi n/ nysqgl adm n -uroot -p shutdown.)

In this exercise you will install some sanple data into MySQL.
Make sure the MySQ server is running: ps -u[usernane] where [usernane] is
your username.
Create a new dat abase: mysgladmin -uroot -p create nylibrary. You will be
pronpted for a password, and use the password fromthe previous exercise.
Change directories to the extras directory of the CD and take a | ook sone
sanpl e data: nore nylibrary. sql
I mport the sanple data into the new database: nysql -uroot -p nylibrary <
nmylibrary. sql
Run the term nal -based MySQL client to begin to see the fruits of your
| abors: mysqgl -uroot -p nylibrary.
Once given the MySQ client pronpt (mysqgl>), you can issue any of the fol-

| owi ng comuands:

e SELECT * fromlibrarians;
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| nst al |

e SELECT nane, email _address FROM li brarians ORDER BY nane;

e« EXPLAI N di sci plines;

e SELECT di sci pline_nanme FROM di sci plines;

« EXPLAIN itensdlibrarians;

e SELECT nane, discipline_name FROM |librarians, itensdlibrarians, disci-
plines WHERE |ibrarians.librarian_id = itensdlibrarians.librarian_id AND

itens4librarians.discipline_id di sci plines.discipline_id ORDER BY di s-
ci pli ne_nane;

I ng Apache

Here the basics of installing Apache are outlined.

o kM w D

© ® N ©

Acqui re the Apache software fromthe CD, local file system or the Inter-
net.

Unzip the distribution: gunzip apache_1.3.27.tar.gz.

Un-tar the archive: tar xvf apache_1.3.27.tar.

Change into the newy created directory: cd apache_1. 3. 27.

Run the configuration script naking sure you specify your hone directory
as the prefix. In this case, it is also a good idea to put Apache inits
own, separate directory like this: ./configure --wth-port=[portnunber]
where [portnunber] is the port nunber assigned to you -

- prefi x=/ hone/ [ user nane] / apache where [usernane] is your username

After the configuration files are created, nake the server: nake.
Finally, install: nake install.

Shoul d now be able to start the server: ~/apache/bin/apachectl start.
Verify that the server is working by connecting to it with your Wb
browser. The server's URL will be a conbination of the IP address of your

hosti ng conputer and the value of Port described in Step #5, such as:
http://127.0.0. 1:8080/.

Now, create your own home page

Copy the file named hone.htmfromthe CD s extras directory to Apache's
ht docs directory. The command will | ook something like this: cd hone. ht m
~/ apache/ ht docs.

Take a look at the new file: nore hone. htm .

Vi ew t he hone page in your Web browser with a URL | ooki ng sonething |ike
this: http://127.0.0.1:8080/ hone. htn .

Open hone. htm with your text editor: pico hone.htm.
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5. Season (edit) it to taste and save the changes: ctrl-X

6. Reload the honme page: http://127.0.0.1:8080/ home. htn .

CVS

In this exercise you will install CVS

1. Acquire the CVS "distro" fromthe Internet, CD, or local file system
2. Use the usual technique for unpacking, making, and installing the applica-
tion: gunzip cvs-1.12.1.tar.gz; tar xvf cvs-1.12.1.tar; cd cvs-1.12.1;

./lconfigure --prefix=/hone/[usernane] where [usernane] isS your usernang;
make; make install.

Wiile the syntax is a bit confusing, retrieving a CVS repository is not too
difficult.

1. Log into a repository, such as the one for MyLibrary: cvs -d
i pserver:anonynmous@ewey. | i brary. nd. edu: /usr/| ocal /cvsroot |ogin

2. \When pronpted for a password, sinply press return because the user anony-
nous does not have a password.

3. Downl oad the repository: cvs -d
. pserver: anonynous@ewey. | i brary. nd. edu: /usr/Il ocal / cvsroot checkout MLi -
brary.

4. In this exercise you will edit a file fromthe repository and create a
"patch".

5. Use your favorite editor to change the contents of any text file in the
repository: pico Changelog.

6. Save your changes: ctrl-X
7. Create a "diff" file or patch: cvs diff -u ChangeLog > patch.txt

8. Take a |l ook at the patch. It is the file you would send to the devel oper
for inclusion into the repository: nore patch.txt.

Hyper mai |

In this exercise you will create and install Hypernmail. The process is pretty
st andar d.

1. Downl oad or copy the hypermail archive fromthe Internet or CDto your
home directory: cp hypermail-2.1.8.tar.gz ~/.

Unzip the archive: gunzip hypernail-2.1.8.tar.gz.

Untar the archive: tar xvf hypermail-2.1.8. tar.

Change to the newWwy created directory: cd hypernail-2.1.8.

o kM w D

Configure the nmake process making sure to specify your honme directory as
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the prefix: ./configure --prefix=/honme/[usernanme] where [usernane] is your
user name

Conmpi l e the program rmake

Install the program nake install.

You shoul d now be able to run the programand read a sinple help text: hy-
pernmail --help.

this exercise to create a browsable archive froma standard nmail box file.

Make sure you have installed Apache, and make sure it is running.

Create a new directory under your Apache file systemas a place to save
your archive: nkdir ~/apache/ htdocs/coll dev.

Fromthe extras directory of the CD, copy the supplied mail box file to
the colldev directory: cp colldev. nbox ~/apache/htdocs/col | dev.

Create a browsable index of the mail box with the following (long) com
mand: hypermail -d ~/apache/ htdocs/colldev -m
~/ apache/ ht docs/ col | dev/ col | dev. nbox -M

Change directories to and list the itens in the newy create directory.
You shoul d see bunches o' files as well as an index.htm file: cd
~/ apache/ ht docs/ col | dev/; |s.

Finally, viewthe fruits of your labors in your Wb browser:
http://127.0.0.1: 8080/ col | dev/.

If you have previously installed swish-e, then you can do this exercise where
you will create a searchabl e index of your browsable archive

Install sw sh-e.

Copy fromthe extras directory of the CD a swish-e configuration file to
the colldev directory: cp swi sh-colldev.cfg ~/apache/ htdocs/col |l dev.

Take a quickie look at the file. It contains extra instructions for the
i ndexer (swish-e): nore sw sh-colldev.cfg

Create an index: sw she-e -c ./swi sh-colldev.cfg -i /
hore/ [ user nane] / apache/ ht docs/ col | dev/ 0*. ht Ml where [usernane] is your
user name

You shoul d now be able to search the index with sinple sw sh-e commands:
swi sh-e -w books.

Install a CA script fromthe extras directory allow ng you to search the
i ndex: cp sw sh-colldev.cgi ~/apache/cgi-bin.

Edit the script nmaking sure its very first line points to your Perl bi-
nary: pico ~/apache/cgi-bin/sw sh-colldev.cgi. The very first line should
| ook sonething like this: #!/honme/[usernane]/bin/perl where [usernane] is
your usernane.

Edit the line in the script that defines where the index resides. The line
shoul d read sonething like this: nmy $index ="'/
hone/ [ user nane] / apache/ ht docs/ col | dv/ i ndex. swi sh-e'; where [usernane] is
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your usernane.

9. Make the script executable: chnod +x swi sh-col |l dev. cgi.

10. 1Finally, give the script a whirl:
http://127.0.0. 1/ cgi-bin/sw sh-col | dev. cgi. Because Hypernail created
structured data with neta tags, and because swi sh-e was configured to ex-
tract the neta tags and save themto specific fields, it is possible to do

field searching against this email archive using queries like "subject =
book".

: Record

In this exercise you will install MARC: : Record.

1. ntain the MARC:: Record distribution fromthe CD, local file system or
I nternet.

Unzip it: gunzip MARC Record-1.29.tar.gz.

Unconpress it: tar xvf MARC- Record-1.29.tar

Change into the newy created directory: cd MARC Record- 1. 29.

o k& w D

Do the standard Perl installation procedure: perl Makefile.PL; make; make
test; make install.

6. Take a | ook at the Perl documentation: perldoc MARC:: Record.

I wish they were all this straight forward.

Next, you will use MARC:.: Record to extract author and title information froma
set of MARC records.

1. Copy the files naned narc-read.pl and marc-records.nrc fromthe extras di-
rectory of the CD to your hone directory: cp marc-read.pl ~/ and cp narc-
records.nrc ~/.

2. Take a peek at both of the files: nore marc-read. pl and nore narc-
records.nrc. The first file is a sinple Perl script to read author, title,
and subject data froma file such as the second file.

3. Gve the marc-read.pl script a whirl: perl ./marc-read.pl marc-records.nrc
| nore.

MARC: : Record can also wite MARC records. Here is an exanpl e denpnstrating
how:

1. Copy the files named marc-wite.pl fromthe extras directory of the CDto
your hone directory: cp marc-wite.pl ~/.

2. Take a look at the insides of the file: nore marc-wite.pl.

3. Run the script: perl marc-wite.pl. (Wile doing your data-entry, you

m ght have to press crtl-h to backspace and correct any m stakes you
make. )
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4. Go to Step #3 until you get tired.
5. Examine the fruits of your |abors by feeding your marc-wite.pl output
file to marc-read. pl.

If you have installed YAZ, then you can do the followi ng exercise to downl oad

MARC records fromthe Library of Congress.

1. Make sure you have installed the YAZ tool kit.

2. Install the Perl nodul es naned Event and Net-Z395They are found on the CD.
Both of these nodules install in the normal Perl fashion: gunzip, untar,
Perl Makefile.PL, make, nake test, make install.

3. Copy the file naned marc-get.pl fromthe extras directory of the CDto
your hone directory: cp nmarc-get.pl ~/.

4. Take a look at the file's insides: nore marc-get.pl and notice how the re-
not e dat abase, server, and port are defined.

5. Equip yourself with a few | SBN nunbers and feed themto marc-get.pl: perl
mar c- get . pl 0156005492 0812862279 0803272103 > catal og. nrc.

6. Browse your newly created catal og: perl marc-read.pl catal og.nrc.

swW sh-e

Use this process to install sw sh-e.

1. Acquire the swish-e distribution fromthe CD, file system or Internet.

2. Unconpress and untar the distribution: gunzip swish-e-2.4.0-prl.tar.gz;
untar xvf swi sh-e-2.4.0-prl.tar.

3. Change to the newy created directory: cd sw sh-e-2.4.0-prl.

4. Configure the nmake process being sure to specify your honme directory as
the prefix: ./configure --prefix=/hone/[usernane] where [usernane] Is your
user nane.

5. Conpile, test, and install it: make; nmake test; nake install.

6. Verify that things worked by running the newly created executabl e:

~/ bin/swi sh-e -h. You should see a bunch o' conmmand |ine sw tches that
swi sh-e can use.

Now, |let's index and search sone data.

1. Copy the file nanmed alawon.tar.gz fromthe extras directory to your home
directory: cp alawon.tar.gz ~/.

2. Unconpress and untar the archive: guzip alawon.tar.gz; tar xvf alawon.tar.

3. Change to the newy created directory and exam ne any of the files using

the nore command. Each of the files is a little newsletter regularly put
out by the Anerican Library Association.
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4. Make sure you are in the alawon directory and i ndex the newsletter like
this: swish-e -i *.txt.

5. Swish-e will output sone diagnostic information. Wien it is conplete Iist
the contents of the alawon directory and notice the newWy created files
naned i ndex. swi sh-e and i ndex. swi sh-e. prop. Conbi ned, these files are your
i ndex.

6. Search the index with Iike this: swish-e -w [tern] where [tern] is a word
or quoted phrase such as books or "library of congress". Swi sh-e should
return a list of scores, file nanes, "titles", and sizes for each file
that match your query.

ne, its real power is denonstrated
this exercise you will install
th

a Perl script.

Wil e swish-e can be run fromthe comand |i
t hough one of its programmng interfaces. In
swi sh-e's Perl nodul e and search the index w
1. Change into swish-e's distribution directory: cd ~/sw sh-e-2.4.0-pr1.

2. Change into the distributions's Perl directory: cd perl.

3. Use the standard Perl installation technique: Perl Mkefile.PL; nmake; nake
test; nake install. Wen conplete you should be able to read the Perl doc-
unmentation for sw sh-e: perldoc SWSH: : API.

4. Return to the alawon directory: cd ~/al awon.

5. Copy the file naned swi sh-al awon.pl fromthe extras directory of your CD
to the alawon directory: cd sw sh-al awon. pl ~/al awon.

6. Take a look at the script: nore sw sh-al awon. pl.

7. Run the script using queries you tried in the previous exercise: perl
swi sh-al awon. pl . The resulting output should be a bit prettier.

Here you will conpile and install YAZ

1. Acquire the "distro" fromthe CD, file system or Internet.

2. Unconpress and untar the distribution: gunzip yaz-2.0.3.tar.gz; tar xvf
yaz-2.0.3.tar.

3. Change directories to the newy created directory: cd yaz-2.0.3

4. Configure nmaking sure to specify your home directory as the prefix:
./ configure --prefix=/honme/[usernane] where [usernane] is your usernane.

5. Make the application: nake.

6. Install it: make install.
In this exercise you will search a Z39.50 target with the YAZ client.

1. Run the YAZ client: yaz-client.
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Open a connection to the Library of Congress: open
t cp: z3950. | oc. gov: 7090/ voyager .

Do a sinple free text search: f origam.

Display the first record: show 1.

Do a sinple phrase search: f "structures of experience"
Show the first record: show 1

Do an I SBN search: f @ttr 1=7 0156005492

In this exercise you will explore Koha.

Open your Web browser to the patron URL given to you in the workshop. Sim
ply explore and play with the interface searching for itens, reading de-
tailed records, and creating an account for yourself.

Open your Web browser to the librarian URL given to you in the workshop
Notice the conponents that are available. Play with the librarian inter-
face, specifically the acquisitions nodule, and try adding a few records
via the Z39.50 interface or batch MARC records | oad process. (Renenber
you n;ght have a set of MARC records to play with froma previ ous exer-
ci se.

Return to the patron interface and search for the itens you added to the
collection in Step #2.

MyLi brary

In this exercise you will explore MLibrary.

Open your Web browser to the patron URL given to you in the workshop. Ex-
plore the interface noticing how the searching, browsing, and account cre-
ation/ custom zation features operate.

In a second browser wi ndow, open the admi nistrative interface with the URL
given to you in the workshop

Sel ect the d obal Message option fromthe Adm nistrative interface, and
use the resulting formto edit/submt the content of a gl obal nessage.

Make the patron interface active by selecting your first browser w ndow
and reload the page. You should see the edits you made in the adninistra-
tive interface.

Return to the adnmnistrative interface and use the Message fromthe Li-
brarian option. Create edit/subnit the content of the sane discipline you
chose when creating a MyLi brary account in Step #1.

Return to the patron interface, reload the page, and notice how the con-
tent of your page changes.

Return to the adninistrative interface and create a link to a new inforna-
tion resource by using the Reference Shel f, Databases, or El ectronic Jour-
nal s nenu options.
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8. Again, return to the patron interface, custonize the content of your page
and notice how the resource you just added in the administrative interface
is now an option in the patron interface.

9. Make the adm nistrative interface active, and use the Create Static Pages
option to create browsable lists of the information resources in the un-
derlying MyLi brary dat abase

10. Make the patron interface active, and browse the newly created lists by
using the All Resources |ink

11. Make the administrative interface active, and use the Discipline Defaults
menu option to create the defaults for a discipline of your choice.

12. Make the patron interface active. Log out. create a new account naking

sure you select the discipline you just nodified, and notice how the de-
faults you created are nanifested.

xsl t proc

In this exercise you will install libxm2 and libxslt, the libraries necessary
to run xsltproc. The process adheres pretty nmuch to the standard GNU install a-
tion process: configure, make, make install

1. Acquire the libxm 2 Iibrary fromthe CD, local file system or Internet
and save it in your hone directory.

Unconpress the distribution: gunzip libxm2-2.5.8.tar. gz.

Un-tar the distribution: tar xvf Iibxm 2-2.5.8.tar

Change directories accordingly: cd Iibxm2-2.5.8.

o &~ w D

Configure the build process renenbering to specify your hone directory as
the prefix: ./configure --prefix=/honme/[usernane] where [usernane] is
your... username

6. Build the library: nake

7. Install the library: make install. Wen you are finished with this step

there ought to be directory in your honme directory naned lib, and lib
shoul d contain a file named |ibxm 2.

Now you wi Il make a binary application that uses the libxm 2 library, xstl-
proc.

1. Acquire the libxslt distribution fromthe CD, local file system or the
Internet and save it in your hone directory.

Unconpress the distribution: gunzip libxslt-1.0.31.tar.gz.

Un-tar the distribution: tar xvf libxslt-1.0.31.tar.

Change into the newWy created directory: cd libxslt-1.0.31

o &~ w D

Configure, making sure to specify your home directory as the prefix:
./configure --prefix=/honme/[usernane] where [usernane] isS your usernane.

6. Conpile like this: nmake
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7. Install like this: nake install.
8. \When you are done you should have a binary naned xsltproc in the bin di-

rectory of your home directory. You can run the command like this: xslt-
proc.

In this exercise you will transforman XM. docunent into sonme other type of
docunent using an XSL styl esheet and xsltproc.

1. Copy the files naned hello-world.xm and hello-world.xsl fromthe extras
directory of the CD to your hone directory.

2. Take a look at the files like this: nore hello-world.xm and nore hell o-
wor | d. xsl

3. Do an XM. transformation like this: xsltproc hello-world.xsl hello-
wor | d. xmi .

4. Open hello-world.xm in a text editor: pico hello-world. xn.

5. Add a new nessage to the file and exit the editor by pressing ctrl-X

%

Go to Step #3 until satisfied.

You can get a lot of use out of xsltproc, but the fact that it is distributed
as a library than can be conpiled into other applications make it even nore
power f ul .
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Version 2, June 1991

Copyright (c) 1989, 1991 Free Software Foundation, Inc. 59 Tenple Place, Suite
330, Boston, MA 02111-1307 USA Everyone is pernitted to copy and distribute
verbati mcopies of this |icense docunment, but changing it is not allowed.

Pr eanbl e

The licenses for nost software are designed to take away your freedomto share
and change it. By contrast, the GNU General Public License is intended to
guarantee your freedomto share and change free software--to nake sure the
software is free for all its users. This General Public License applies to
nost of the Free Software Foundation's software and to any other program whose
authors commit to using it. (Some other Free Software Foundation software is
covered by the GNU Library General Public License instead.) You can apply it
to your prograns, too.

VWhen we speak of free software, we are referring to freedom not price. Qur
CGeneral Public Licenses are designed to make sure that you have the freedomto
distribute copies of free software (and charge for this service if you w sh),
that you receive source code or can get it if you want it, that you can change
the software or use pieces of it in new free prograns; and that you know you
can do these things.

To protect your rights, we need to nake restrictions that forbid anyone to
deny you these rights or to ask you to surrender the rights. These restric-
tions translate to certain responsibilities for you if you distribute copies
of the software, or if you nodify it.

For exanple, if you distribute copies of such a program whether gratis or for
a fee, you nmust give the recipients all the rights that you have. You mnust
make sure that they, too, receive or can get the source code. And you nust
show themthese ternms so they know their rights.

We protect your rights with two steps: (1) copyright the software, and (2) of-
fer you this license which gives you | egal permission to copy, distribute
and/ or nodify the software.

Al so, for each author's protection and ours, we want to make certain that ev-
eryone understands that there is no warranty for this free software. If the
software is nodified by someone el se and passed on, we want its recipients to
know t hat what they have is not the original, so that any problens introduced
by others will not reflect on the original authors' reputations.

Finally, any free programis threatened constantly by software patents. W

wi sh to avoid the danger that redistributors of a free programw || individu-
ally obtain patent licenses, in effect naking the program proprietary. To pre-
vent this, we have nade it clear that any patent nust be licensed for every-
one's free use or not licensed at all

The precise ternms and conditions for copying, distribution and nodification
foll ow.

GNU GENERAL PUBLI C LI CENSE TERMS AND CONDI TI ONS FOR
COPYI NG, DI STRI BUTI ON AND MODI FI CATI ON

0. This License applies to any program or other work which contains a notice
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pl aced by the copyright holder saying it may be distributed under the terns of
this General Public License. The "Prograni, below, refers to any such program
or work, and a "work based on the Program neans either the Program or any
derivative work under copyright law that is to say, a work containing the
Programor a portion of it, either verbatimor with nodifications and/or
translated into another | anguage. (Hereinafter, translation is included wth-
out limtation in the term"nodification".) Each |icensee is addressed as
"you".

Activities other than copying, distribution and nodification are not covered
by this License; they are outside its scope. The act of running the Programis
not restricted, and the output fromthe Programis covered only if its con-
tents constitute a work based on the Program (i ndependent of having been made
by running the Progran). Whether that is true depends on what the Program
does.

1. You may copy and distribute verbatimcopies of the Program s source code as
you receive it, in any medium provided that you conspi cuously and appropri -
ately publish on each copy an appropriate copyright notice and discl al mer of
warranty; keep intact all the notices that refer to this License and to the
absence of any warranty; and give any other recipients of the Programa copy
of this License along with the Program

You may charge a fee for the physical act of transferring a copy, and you may
at your option offer warranty protection in exchange for a fee.

2. You nay nodi fy your copy or copies of the Programor any portion of it,
thus formng a work based on the Program and copy and distribute such nodifi-
cations or work under the ternms of Section 1 above, provided that you al so
nmeet all of these conditions:

a) You nust cause the nodified files to carry proninent notices
stating that you changed the files and the date of any change.

b) You nust cause any work that you distribute or publish, that in
whole or in part contains or is derived fromthe Program or any
part thereof, to be licensed as a whole at no charge to all third
parties under the terns of this License.

c) If the nodified programnornally reads comrands interactively
when run, you nust cause it, when started running for such inter-
active use in the nost ordinary way, to print or display an an-
nouncenent including an appropriate copyright notice and a notice
that there is no warranty (or else, saying that you provide a war-
ranty) and that users may redistribute the program under these
conditions, and telling the user how to view a copy of this Li-
cense. (Exception: if the Programitself is interactive but does
not normally print such an announcenent, your work based on the
Programis not required to print an announcenent.)

These requirements apply to the nodified work as a whole. If identifiable sec-
tions of that work are not derived fromthe Program and can be reasonably
consi dered i ndependent and separate works in thenselves, then this License,
and its ternms, do not apply to those sections when you distribute them as sep-
arate works. But when you distribute the sane sections as part of a whole
which is a work based on the Program the distribution of the whole nust be on
the terms of this License, whose permissions for other |licensees extend to the
entire whole, and thus to each and every part regardl ess of who wote it.

Thus, it is not the intent of this section to claimrights or contest your
rights to work witten entirely by you; rather, the intent is to exercise the
right to control the distribution of derivative or collective wirks based on
t he Program
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In addition, nere aggregati on of another work not based on the Programwi th
the Program (or with a work based on the Program) on a volume of a storage or
di stribution medi um does not bring the other work under the scope of this Li-
cense.

3. You may copy and distribute the Program (or a work based on it, under Sec-
tion 2) in object code or executable formunder the terms of Sections 1 and 2
above provided that you also do one of the follow ng:

a) Acconpany it with the conplete correspondi ng machi ne-readabl e
source code, which nmust be distributed under the terns of Sections
1 and 2 above on a medium custonarily used for software inter-
change; or,

b) Acconpany it with a witten offer, valid for at |least three
years, to give any third party, for a charge no nore than your
cost of physically perform ng source distribution, a conplete na-
chi ne-readabl e copy of the correspondi ng source code, to be dis-
tributed under the terns of Sections 1 and 2 above on a medi um
customarily used for software interchange; or

c) Acconpany it with the information you received as to the offer
to distribute corresponding source code. (This alternative is al-

| owed only for noncomercial distribution and only if you received
the programin object code or executable formw th such an offer
in accord with Subsection b above.)

The source code for a work neans the preferred formof the work for naking
nodi fications to it. For an executable work, conplete source code nmeans al

the source code for all nodules it contains, plus any associated interface
definition files, plus the scripts used to control conpilation and installa-
tion of the executable. However, as a special exception, the source code dis-
tributed need not include anything that is normally distributed (in either
source or binary form) with the najor conponents (conpiler, kernel, and so on)
of the operating systemon which the executable runs, unless that conponent
itsel f acconpani es the executabl e.

If distribution of executable or object code is nmade by offering access to
copy from a designated place, then offering equival ent access to copy the
source code fromthe sane place counts as distribution of the source code,
even though third parties are not conpelled to copy the source along with the
obj ect code.

4. You may not copy, nodify, sublicense, or distribute the Program except as
expressly provided under this License. Any attenpt otherwi se to copy, nodify,
sublicense or distribute the Programis void, and will automatically term nate
your rights under this License. However, parties who have received copies, or
rights, fromyou under this License will not have their licenses termnated so
| ong as such parties remain in full conpliance.

5. You are not required to accept this License, since you have not signed it.
However, nothing else grants you permssion to nodify or distribute the Pro-
gramor its derivative works. These actions are prohibited by law if you do
not accept this License. Therefore, by nodifying or distributing the Program
(or any work based on the Program), you indicate your acceptance of this Li-
cense to do so, and all its terms and conditions for copying, distributing or
nodi fyi ng the Program or works based on it.

6. Each tinme you redistribute the Program (or any work based on the Progran
the recipient automatically receives a license fromthe original licensor to
copy, distribute or nodify the Program subject to these terns and conditions.
You may not inmpose any further restrictions on the recipients' exercise of the
rights granted herein. You are not responsible for enforcing conpliance by
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third parties to this License.

7. If, as a consequence of a court judgment or allegation of patent infringe-
ment or for any other reason (not Iimted to patent issues), conditions are

i nposed on you (whether by court order, agreement or otherw se) that contra-
dict the conditions of this License, they do not excuse you fromthe condi-
tions of this License. If you cannot distribute so as to satisfy sinmultane-
ously your obligations under this License and any other pertinent obligations,
then as a consequence you may not distribute the Programat all. For exanple,
if a patent license would not permt royalty-free redistribution of the Pro-
gram by all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to refrain
entirely fromdistribution of the Program

If any portion of this section is held invalid or unenforceabl e under any par-
ticular circunmstance, the balance of the section is intended to apply and the
section as a whole is intended to apply in other circunstances.

It is not the purpose of this section to induce you to infringe any patents or
other property right clains or to contest validity of any such clains; this
section has the sole purpose of protecting the integrity of the free software
di stribution system which is inplenented by public |icense practices. Mny
peopl e have made generous contributions to the wide range of software dis-
tributed through that systemin reliance on consistent application of that

system it is up to the author/donor to decide if he or she is willing to dis-
tribute software through any other systemand a |icensee cannot inpose that
choi ce.

This section is intended to nmake thoroughly clear what is believed to be a
consequence of the rest of this License. 8. If the distribution and/or use of
the Programis restricted in certain countries either by patents or by copy-
righted interfaces, the original copyright hol der who places the Program under
this License may add an explicit geographical distribution linitation exclud-
ing those countries, so that distribution is permtted only in or amobng coun-
tries not thus excluded. In such case, this License incorporates the limta-
tion as if witten in the body of this License.

9. The Free Software Foundati on may publish revised and/or new versions of the
General Public License fromtine to tine. Such new versions will be similar in
spirit to the present version, but may differ in detail to address new prob-

| enrs or concerns.

Each version is given a distinguishing version nunber. If the Program speci-
fies a version nunber of this License which applies to it and "any |ater ver-
sion", you have the option of following the terms and conditions either of
that version or of any later version published by the Free Software Founda-
tion. If the Program does not specify a version nunber of this License, you
may choose any version ever published by the Free Software Foundati on

10. If you wish to incorporate parts of the Programinto other free prograns
whose distribution conditions are different, wite to the author to ask for
perm ssion. For software which is copyrighted by the Free Software Foundati on
wite to the Free Software Foundation; we sonetines nake exceptions for this.
Qur decision will be guided by the two goals of preserving the free status of
all derivatives of our free software and of pronoting the sharing and reuse of
software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM | S LI CENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR
THE PROGRAM TO THE EXTENT PERM TTED BY APPL|I CABLE LAW EXCEPT WHEN OTHERW SE
STATED I N WRI TI NG THE COPYRI GHT HOLDERS AND/ OR OTHER PARTI ES PROVI DE THE PRO
GRAM "AS |'S" W THOUT WARRANTY OF ANY KI ND, ElI THER EXPRESSED COR | MPLI ED, | N-
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CLUDI NG, BUT NOT LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND
FI TNESS FOR A PARTI CULAR PURPOSE. THE ENTIRE RI SK AS TO THE QUALI TY AND PER-
FORMANCE OF THE PROGRAM IS W TH YOU. SHOULD THE PROGRAM PROVE DEFECTI VE, YQU
ASSUME THE COST OF ALL NECESSARY SERVI CI NG, REPAIR CR CORRECTI ON.

12. I N NO EVENT UNLESS REQUI RED BY APPLI CABLE LAW OR AGREED TO I N WRI TI NG W LL
ANY COPYRI GHT HOLDER, OR ANY OTHER PARTY WHO MAY MODI FY AND/ OR REDI STRI BUTE
THE PROGRAM AS PERM TTED ABOVE, BE LI ABLE TO YOU FOR DAMAGES, | NCLUDI NG ANY
GENERAL, SPECI AL, | NCI DENTAL OR CONSEQUENTI AL DAMAGES ARI SI NG QUT OF THE USE
OR I NABI LI TY TO USE THE PROGRAM (I NCLUDI NG BUT NOT LIM TED TO LOSS OF DATA OR
DATA BEI NG RENDERED | NACCURATE OR LOSSES SUSTAI NED BY YOU OR THI RD PARTI ES OR
A FAI LURE OF THE PROGRAM TO OPERATE W TH ANY OTHER PROGRAMS), EVEN | F SUCH
HOLDER OR OTHER PARTY HAS BEEN ADVI SED OF THE POSSI BI LI TY OF SUCH DAMAGES.

END OF TERVMS AND CONDI TI ONS
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