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ABSTRACT
We present Koala, a system that enables users to capture, Fle Edt Vew Go Bookmorks Tooks Hep
share, automate, and personalize business processes on the @~ - & O D |G ntw:/pmww.google.comjadvan
web. Koala isa programming by demonstration systtdrat Koala (%]
records, edits, and plays back scripts, which are represented Newll 32 N GO
as a list of pseudoatural language instructions. Compared il Ao N g ima
to previous programming by demonstration systems, Koala ) —
pioneers the use ofsloppy programimgd a natural b1 Brignbnasiping
language representation for scripts that is both huraad * ciestho Rt |
machineunderstandableOur initial experiences show that ® Sffec Vit g W0 e eksied
Koalafs doppy interpreter is also effective at interpreting W et e ot
instructions originally written for peopl&oala scripts are e o
automatically stored in the Koalescence wiki, where a "Return images from the e
community of users can share and collaboratively develop Wk oo [l e Ly
their fihow-tod knowledge. Koala also takes advantage of ° Tgonte Nowre P
corporate and personal data stores to automatically * click the “Google Search” button Domain
generalize and instantiate usgrecifc data, so that Edit i e
procedures created by one user are automatically

personalized for others. . _ o

Figure 1. The Koala sidebar in Firefox.
Author Keywords by arcane terimology choices such as fiNet parts Expense -
enduser programming, programming by demonstration, purchased from Vendord versus fiPurchased & Leased

wikis, ~ collaboration, business process, automation, Equip- PC/Workstationd in the procurement process.
knowledge capture. .
We have created a system call€dala to addressthis

INTRODUCTION problem by making it easy for end users to docunaadt

Modern busiess is full of complex, mukstep procedures recordthe specifics of performing lausiness processsing
performed at irregular intervals by many peopkor a wiki o sharethdr experienceand .allow others to
example, corporate cost cutting efforts often force esets automaically executehe process on their own desktops.

to perform their own travel arrangements, hiring, and koala enables endsers to record and automate their

purchasing, despite their lack of domaiexpertise.  activities within the Mozih Firefox web browser. Users
Salespeople who make their own travel arrangements maygn perform an activity once, and Koala records all the

not be familiar with every detail of corporate travel policy, forms filled, links and buttas clicked, and menus selected

such as restrictions on hotels or daily meal allowancespe procedure is saved in the form of psendtural

Engineers wanting to order a new monitor may be confuseqanguage text, which users can easily read and edit, and
which Koala can interpret andexecute The Koala
interpreter is sufficiently flexible that it is alsquite
successful in interpreting and automatically executing
instructions written for peoplé&oala procedures are saved
to Koala®s wiki, called Koalescene so that users can take
advantage of working procedures created by their
colleagues.By making pseudenatural language human
readable instructionavailable on a wiki, Koala makes



easy for coworkers to
collaboratively edit and share
procedures.
PRIOR WORK

Koala builds on a number of
emerging technologies in the web
space.Greasemonkeyl] enables
users to make clientside
modifications to the appearance
and behavior ofveb pagesn their
computer However, creating a
Greasemonkey script reiges
detiled knowledge of Java8pt
programmingto alter the pom of
the web page.

Chickenfoot [2] eass clientside
customization by providing a
higherlevel API for accessing and
manipulating common welpage
elementsusing information in the
renderedbom. For example, the
Chickenfoot instruction
click(dsearch buttond) will

click a button with the text
fiscarchd near it. However, the

Figure 2. Koalescence is a wiki for sharing procedures among a community of users
Users can execute procedures as, or edit them to make improvements.

Koala consists of two parts: a wiki, wherseus can search

Chickenfoot interface is still very much a programming for and interact with a collection of useefined scripts

interface, in which users write statements in the rigyre 2); and a Firefox extension that adds a sidebar to
Chickenfoot programming iguage. the browser for recording and executing proceduFégute
1).We illugrate the use of Koala with an example which

The Keyword Commands approac3] teeks to lower the ! ‘
has been drawn from experien€ggire3).

language barrieeven further with whatis called sloppy
programming This approach can interpret expressions
composed of keywords, such @igk  search button
However, the Keyword Command algbm was
specificallydesigned to handldetailedscriptinglanguages
and doesat scale well to the longdextualinputs that are

AN EXAMPLE: ORDERING OFFICE PRODUCTS NOT IN
THE CATALOG

One of our first actual uses of Koala occurred when Tina
wantedto order a type of petihroughour companyés online
ordering systen{BOND), but the perwasnot listed in the

likely to appear in hovwio documentsvritten for humans

Koala modifies the Keyword Commandapproach for
application tothe web domainby taking advantage of the
fact that most web commands #lad: thereis one verb, and
one or two arguments. This assumption dramatically
simplifies the algorithm, and makes it more robust to
extraneous worddt can handle long expressionsginally
intended for humans, such asroll down to the

fiShop by commopdityd section, click fiView
comodi ti esd0 (where only the last 3 words are
meaningful to the system).

Koala also exposes the synergy of a new paradigm in end
user programming, namely tlmembination of: ] a sloppy
interpreter; 2 programming by dematration where
recorded actions are human readable and editable3)aad
wiki for procedures, which serves as an -eér version
control system.
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Ordering office products notin the
catalog

* go to https-//buyonline example com/

P <croll down to the Shop by commodity

section, click “"View commodities

+ from the list of commodities, select "MRO
/ SUPPLIES”

+ from the resulting list, select W14
“GENERAL OFFICE SUPPLIES”

# ignore screen about “Unit of Measure™,
click “continue”

« from the resulting screen. click “All other
orders”

+ the resulting screen is entitled “Full Buyer
ltem”. For “ltem Description” enter “MiniDV/
digital videotape cassette, 60 minutes at

P mode”. For “Estimated Unit Price”
enter “3.25°. For “quantity” enter how many
‘you want.

+ Click “Add and go to cart”. in the resulting

screen click “check out/finish”

Edit

Catalog shopping

Select a category to view catalogs that sell
that type of item. You may also view the full
list of catalogs.

« Facilities/Maintenance/Security/Furniture
+ Hardware

+ Miscellansous

« Office Supplies

. uction Catalogs

. vices (People]

ware
+ SHOPOUT catalogs
All catalogs

Shop by commodity

Search on commodity code or name. You may
also choose to browse commodities by clicking
the "View commaodities” link.

Search for:

Within:
Commodity code ¥

View commodities

< >

Figure 3. Koala usecase scenario: Tina first copies
instructions sent to her in an email into the Koala sidebar.
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