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Abstract  

Although a new class of languages has emerged to 
enable end users to create their own web applications, 
little is known about how end-user programmers actu-
ally use such languages in the real world. In this pa-
per, we report a field study on over 1400 scripts col-
lected from the internet which were created by early 
adopters of CoScripter, a web macro programming-by-
demonstration language. We contrast these internet 
scripts with those written by users inside IBM, and de-
scribe script usage and re-usage patterns, features 
used, and users' clever workarounds for features not 
present in the language. The results show how users 
grapple with such programming notions as repetition, 
generalization, and reuse, sometimes inventing their 
own devices for these. Finally, we discuss the many 
scripts we found with social implications, whose pur-
poses were to circumvent intended rules, regulations, 
and usage norm assumptions of a number of web sites. 

1. Introduction  

What kinds of programs do end-user programmers 
write in the real world?  Although there is significant 
literature on end-user programming in controlled con-
ditions and some literature on real-world end-user pro-
gramming based upon surveys and interviews (e.g., 
[9][10][11][12][13][16]), there is little information on 
real-world programs themselves, especially in the 
emerging paradigm of web scripting.  

Web scripting (sometimes called creating “web 
macros”) is a relatively new way of accomplishing re-
petitive common tasks in a web browser. For example, 
consider the task of reserving a shuttle to the airport—
going to the shuttle service’s web site, navigating to 
reservations for your city’s service, typing your name, 
contact information, credit card information, and flight 
time, and clicking the submit button, then repeating the 
same process for the next trip. This task requires 
mostly the same typing and navigation for every trip. 
Worse, people sometimes may not remember all the 
information needed or how to navigate through a web 
site to accomplish the task. 

Web macro tools address these problems by allow-
ing people to record and replay actions, saving key-

strokes and mouse-clicks. Macros remove the need to 
remember detailed information and tricky navigation 
sequences. Further, users can help other users with the 
same needs if macros are publicly available. 

Delivering benefits like these are the goals of web 
scripting languages such as IBM’s CoScripter [6]. This 
web macro recorder incorporates (1) sharing and reuse 
of macros via a wiki that is tightly integrated into the 
programming environment and (2) a simple variable 
substitution scheme to facilitate reuse by others (e.g., 
automatically substituting each user’s own name or 
phone number where required in a script). 

But what tasks do people really automate with 
scripts? Do they share and extend others’ scripts? Very 
little is known about people’s uses of such languages 
in the real world.  

To fill this knowledge gap, we conducted a field 
study on early adopters of CoScripter, investigating 
1445 CoScripter scripts collected from the internet at 
large and contrasting them with 665 scripts from IBM 
users. Our research questions were: 

(1) What kinds of scripts do end-user programmers 
create? For example, are scripts for work or for play? 
Oriented toward the author’s needs or for other users’? 
We focus on “what kinds” in Section 4.  

(2) How were the scripts designed? For example, 
what kinds of constructs did their creators use? Did 
they use abstraction? Did they build upon others’ 
scripts? We focus on “how” in Section 5.  

(3) How does scripting potentially interact with as-
sumptions of the web society? We focus on this issue in 
Section 6.  

2. Background and Related Work  
2.1 Background: CoScripter  

CoScripter enables end-user programmers to dem-
onstrate actions in the Firefox browser, then saves ac-
tions as a “script” on a wiki. Anyone who has installed 
the CoScripter browser plug-in can run the script to 
replay the actions. The scripts are saved on the wiki 
server, but run within the client’s browser. (The client 
sends the server a notification whenever the user runs a 
script.) In addition, anyone can add comments to a 
script’s wiki page and rate the script’s usefulness. By 
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