
A daptable A gents  and B ots
T he res ults  of this  project were publis hed in the book P rogramming S piders , B ots  and Aggregators  in
J ava (S ybex, 2002). S piders , B ots , and aggregators  are all s o-called intelligent agents , which execute
tas ks  on the W eb without the intervention of a human being. S piders  go out on the Web and identify
multiple s ites  with information on a chos en topic and retrieve the information. B ots  find information
within one s ite by cataloging and retrieving it.  Aggregators  gather data from multiple s ites  and
cons olidate it on one page, s uch as  credit card, bank account, and inves tment account data. T his
book offer offers  a complete toolkit for the J ava programmer who wants  to build bots , s piders , and
aggregators . It teaches  the bas ic low-level HTTP /network programming J ava programmers  need to
get going and then dives  into how to create us eful intelligent agent applications . It is  aimed not jus t at
J ava programmers  but J S P  programmers  as  well.  The C D-R OM includes  all the s ource code for the
author's  intelligent agent platform, which readers  can us e to build their own s piders ,  bots ,  and
aggregators .

About T he Author. J eff Heaton authored P rogramming S piders , B ots  and Aggregators  in J ava
(S ybex, 2002) and co-authored Teach Y ours elf V is ual C ++ in 21 Days , P rofes s ional R eference E dition
(S ams , 2000).   S ince 1996, Heaton has  written numerous  articles  in national computer trade
magazines  on Internet topics .  Heaton is  a corporate s eminar pres enter and a college ins tructor.
C urrently, Heaton is  a s oftware des igner for R eins urance G roup of America (NAS DAQ: R G A), working
with the integration of cutting edge s uch as  J S P , J 2E E , XML.  Heaton has  programmed for F ortune
500 companies  and Internet s tart-ups  alike.  Heaton is  a S un C ertified P rogrammer for the J ava 2
P latform and a member of the IE E E .

This  pos ter s hows  the res ults  of my res earch into B ots  and Agents . This  res earch was  conducted during an independent s tudy clas s ,
advis ed by P rofes s or B ill Darte, for the Mas ter of Information Management degree at W as hington Univers ity. The s pecific goal of this
project was  to create an adaptive B ot that would overcome many of the weaknes s es  inherent in typical bots . I publis hed the res ult of this
res earch in the book P rogramming S piders , B ots  and Aggregators  in J ava (S ybex, 2002), s hown here.

How a Us er Us es  the Internet to T racking a P ackage
To create a B ot that will automate the proces s  of looking up package s hipping information we mus t firs t examine how a human

us er would accomplis h this  tas k. proces s  is  examined in the following figures . Here we s how a us er working with the United S tates
P os tal S ervice's  W eb S ite. The human us er could jus t as  eas ily acces s  another s hipper's  s ite, s uch as  F ederal E xpres s , UP S  or
Airborne E xpres s .

F igure 1:  US P S  Home P age F igure 2:  S hipping C enter F igure 3:  Delivery S tatus

A T ypical B ot to Automate P ackage T racking

T his  is  the US P S  home page that a us er would reach by browsing to
http://www.us ps .com. F rom here the us er examines  the choices  and
selects  the "T rack/C onfirm" option on the far-right of the red bar. T his
takes  the us er to the "S hipping C enter" page s een in F igure 2.

T his  is  the "S hipping C enter" page that allows  a us er to enter their
tracking number. Once a valid tracking number is  entered the us er is
taken to the "Delivery S tatus " page s een in F igure 3.

T he "Delivery S tatus " page is  the final des tination for the us er.  T his
page tells  the us er the s tatus  of the tracking number that they entered.

- S tep 1:  Identify the Us ers  P ath

1. G o to the US P S  home page
2. C lick on "Track C onfirm"
3. E nter the tracking number
4. R ead the res ults

- S tep 2:  Identify the Web Addres s es  for the Us er's  P ath

1. G o to "http://www.us ps .com" (home page)
2. G o to "http://www.us ps .com/s hipping/eps trac.htm" (S hipping C enter)
3. P OS T tracking number to res ults  page
4. G o to "http://trkcnfrm1.s mi.us ps .com/netdata-cgi/db2www/cbd_243.d2w/output" (Delivery
S tatus )

- S tep 3:  Identify Unnec es s ary S teps

A B ot does  not need to complete every item lis ted in S tep 2. V is iting the home page
(item 1) s imply allows  us  to s ee the "Track/C onfirm" option. A B ot can s imply bypas s  the
"Home P age" and go directly to "http://www.us ps .com/s hipping/eps trac.htm".

- S tep 4:  P rogram the B ot

Now that the programmer unders tands  the s teps  that a us er follows , and unneces s ary have been removed. The a B ot can be programmed that will get a tracking s tatus . The ps udocode for a
function "getS hippingS tatus " is  s hown below. This  method accepts  a tracking number and returns  a s tatus.

function getShippingStatus(trackingNum as String) returns String
begin

//download form
trackingForm = DownloadURL("http://www.usps.com/shipping/epstrac.htm")

// fill in tracking number (on form)
trackingForm.setField("trackingNumber",trackingNum)

// Submit the completed form
results = trackingForm.SubmitForm()

// look for success indicator
if results contains "delivered" and "your" and "item" then
begin

return "delivered"
end
else
begin

return "not yet delivered"
end

end

Now that the programmer unders tands  the us er's  path a B ot can be programmed. T his  B ot
will carry out the us ers  s teps  completely automated. Lis ted below are the s teps  that a B ot
programmer would go through as  they created a B ot that could retrieve s hipping information.
This  culminates  in s tep 4 that s hows  the program that implements  the B ot.

An Adaptive B ot
Y ou have jus t s een how a typical B ot was  created that can retrieve s hipping information

for a given tracking number. This  B ot was  des igned to work only with the US P S  W eb s ite. Als o
this  B ot is  dependent on the US P S  s ite maintaining the s ame s tructure. If the US P S  s ite were
redes igned, it is  unlikely that the B ot would continue to function properly.

Addres s ing thes e two is s ues  was  the purpos e of my res earch. I developed a J ava
framework that allows  B ots  to be cons tructed to be much more adaptive. This  s ys tem works
by us ing J ava objects  that I call recognizes .

Us ing " R ec ognizers "  to Abs trac t B ot L ogic

A recognizer is  a clas s  that is  des igned to recognize a certain type of page. This
recognizer looks  for certain patterns  that are us ually pres ent on that s ort of page. My
framework s upports  recognizers  for s everal types  of pages . Additional page recognizers  can
eas ily be added. S ome of the recognizers  are lis ted here.
- L ogin R ec ognizer - This  recognizer will recognize a page that as ks  for a us er id and

pas s word. If s uch a page is  recognized this  clas s  well attempt to log the us er in. This
recognizer is  not us ed to track s hipping information.

- E nter Y our C ountry R ec ognizer - S ome s ites  will as k the us er to firs t enter their country.
This  recognizer will recognize s uch a page and attempt to enter the us er's  country. The
F edE x s ite contains  s uch a page, though the P os t Office does  not.

- Hyperlink R ec ognizer - This  recognizer will look for hyperlinks  and other buttons  that
contain text s imilar to the text that was  provided to this  recognizer. T his  recognizer can be
us ed to find links  s uch as  "Tracking", "P ackage T racking" etc.

- T rac king Number E ntry R ec ognizer - This  recognizer is  des igned to recognize pages  that
contain a form for the us er to enter tracking numbers  into.

- T rac king S tatus  R ec ognizer - This  recognizer is  des igned to recognize the page that
dis plays  the s tatus  of a package. This  page contains  the final information that the B ot is
looking for.

How a Adaptive B ot Us es  R ec ognizers

F igure 4 s hows  the proces s  that my adaptive B ot us es  to look at any type of s ite. If a
different category of s ite is  to be examined, then a different s et of recognizers  is  loaded. One
recognizer is  s et as  the prime recognizer. T he prime recognizer is  the recognizer that can
recognize the data that the B ot is  ultimately looking for.  Once the prime recognizer is  s atis fied,
the B ot's  job is  done.

As  the adaptive B ot tries  the recognizers  the path, that a human us er would have us ed, is
derived. In the event that all pages  have been examined, and all recognizers  have been
exhaus ted the B ot fails .
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F igure 4:  An Adaptive B ot

A res earc h projec t by J eff Heaton (heatonj@ heat-on.c om or http://www.jeffheaton.c om).

How the Adaptive B ot T rac ks  S hipments

Y ou have already s oon how a typical B ot tracks
s hipments . Now you will be s hown how an adaptive B ot
completes  this  proces s . The differences  between the
typical and adaptive B ot approaches  can be
s ummarized as  follows :

- T he typical B ot contains  ins tructions  s pecific to the
P os t Office s ite.

- T he adaptive B ot is  made up of generic
"recognizers " that can work with virtually any carrier
(i.e. F edE x, UP S , etc).

- T he typical B ot would malfunction as  a res ult of
s mall changes  to the P os tal S ervice S ite.

- T he adaptive B ot would create a new path bas ed
on any changes  to any of the s hipping s ites  it were
us ed with.

T he exact s teps  that the adaptive B ot would take are:

1. C onnect to http://www.us ps .com, and run all
recognizers
2. The "Hyperlink R ecognizer" recognizes  the "T rack/
C onfirm" link this  page will be loaded
3. The UR L "http://www.us ps .com/s hipping/eps trac.htm"
(the target of the "T rack/C onfirm" link, F igure 2 above)
is  loaded and all recognizers  are run.
4. The "Tracking Number E ntry R ecognizer" recognizes
the page and s ubmits  the tracking number.
5. The US P S  s ite res ponds  with the s tatus  of that
tracking number (F igure 3 above). Ann recognizers  are
ran agains t this  page.
6. The "Tracking S tatus  R ecognizer" recognizes  this
page. The s tatus  is  extracted.
7. The "Tracking S tatus  R ecognizer" was  the prime
recognizer. P roces s ing is  complete.
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What is  a B ot/Agent

- A computer program that browses  the Internet
- C apable of doing most transactions  that a human user does
- Des igned to access  a particular s ite
- Will malfunction if the underlying s ite changes
P urpos e of this  P roject, C reate a B ot that will. . . .
- Work with many s imilar s ites
- Adapt to changes  in the Web s ite


