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1. Introduction to the IRobot System

1.1. About the IRobot Manual

This manualintroduces the use of IRobot system fasual Web scraping and Web
automation The manuhis intended forboth novice userand experienced usersNew
usersare encouraged to watefdeo demosat: http://irobotsoft.com/helpbefore reading this
manual.

Readers without any programming experieoanstill read the first two sectiorend be able
to record robots tautomate simple websitesYou canalsodraw data fom databaseand
save data to text filassing the visual tools

With a little programming effort, you can make your robots motabie. You may
improve the query generated automatically by the sysirertihe form of HypeiText Query
Language (HTQL)and make them more robust on new pages; you may dedighactions
manually toget better controlor use datasets timtchprocesdataathand HTQL specific
help can be found fronittp://htgl.net/ (http://htgl.net/htgmanual.pdf. Getting familiar
with HTQL is useful because IRobot is based on HTQL.

After getting more familiar with the IRobot system, you may start encountering problems
when designing more complex robots. Please refetiéhs 3 and for tools tolocaterobot
debugs and fix errors.A frequentissueour users reported the handhg of Next pages.

You cancheck out Sectio.3 (Pagel8, Repeat on Next Pagefor various options to fixhe
problem After readingthese sectionsreaders would be able ttesignrobots forcomplex

Web sites.

The power of IRobot system comes with a full range of advanced functions and utilities that
allow you to design the mopbwerfulroboss. Section 5 and éhtroduceadvanced feates

like eventsdatasetsinternal functionstask calls, parallelizatiorscripting,etc. foradvanced

robot design. They are written in a reference style, so readers can quickly locate relevant
parts With these techniques, you céurn your robotinto a powerfuland intelligentdata
machine.

1.2. What is IRobot

IRobot (named forinternet Robadt is a visual automation tool to create robot agents, or
irobots for Web dataaggregationAn irobot agent is able to navigate Web sites, fill in Web
forms, extact datacomputeand transform data on the fignd integratadirectly with local

databases. Using the uggendly interfaces, you don't need to have programming skills to


http://irobotsoft.com/help/
http://htql.net/
http://htql.net/htql-manual.pdf
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create irobots; but with some programming skills, youaaate more powerfutabots

IRobot runs on MicroSoft Windows NT, XP, Vista, and Win 7, and requires MicroSoft
Internet Explorer (IE) 6.0 and above for Web automation. Currently IRobosapportlE
for Web automatioand does not support other Web browsers

1.3. Why ChoosinglIRobot

You choose IRobot because:

You need a visual tool to automate Web form submission and data extraction;
You want to repeatedly collect data from multiple Web sites;

You want an easy way to sawebdata into databases;

You want to test your Webtss automatically and repeatedly;

You want tovisually see how data is extracted from the YWeb

You want tocomputéWeb dataon the fly

IRobot is developed entirely in C++ and visual CHand works extremelyefficient.
Internally, IRobot embeds an IE Wérowser. Running IRobot for Web navigation works
exactly likea normal user navigating on the Web via |Bn fact, if you change any IE
security/option settings, it will affect IRobot as well.

1.4. Definitions

Robot (or irobot) An encodedscript file conaiining Web navigation and data computation
rules. Arobot fileusuallyhasa suf fi x #A.irbo. Robot files
personal information for Web submission cannot be read directly by others.

Robot action An action completes certaiweb function, such as Web navigation, form
submission and data extraction. Variables and event rules can be defined with a robot action
for data computation.

Internal variable Internal variables maintained by the IRobot systieming execution

Userdefined variable Variables defined by users in the robot. A wusefined variable has a
global scope and exists during the entire robot executivariable name should start with
an English letter, and followed by a number of letters, digits, or undergcovathout any
space or special characters. So Abc_1 is a valid variable name, bltig\bot.

ExpressionsIRobot follows most standard SQL syntax tmnditions andexpressions A
string is enclosed by two single quotation markssfuich asa 'test strind. IRobot does not
recognize double quotation marky, (so do not use.it If the stringitself containssingle
guotation marg, use anothesingle quotto escapeeach So'lt"s arobot is a valid string.
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Within a string,\r, \n, \t, and\\ stand for linefeed, newline, TAB, and backslasbhar,
respectively. More supported functions are defined in secbah

Events Events are defined with robot actions. Events aseally used for data
computation.

Tuple Dataextracted froma Web page aralwaystreatedasatable. (Even a single item is
considered a table with one row and one columiBach row of the table data iermeda
tuple. IRobot accesses each tuple (or row) of the table at a time, and do atompur
between viavents

Robot taskA sequences of robot actions compsiaeobot task. A robot task works like a
function or a procedure and can be called from other taiskasvents.

IRobot systerA visual interfacdor usersto designirobots.
IRobot EngineA core library for robot execution written in C++. The IRobot engine can be

embedded in highdayer applications using ActiveX controls. Refer tR®bot ActiveX
Progranme r 0 s foGmorededp.

HTQL A Web query language used in IRobot for Web data extraction. Réfer
HyperText Query Language (HTQW)A We b Pr o gr afrométip:Ghégl.n& dor d e
detailed syntax of HTQL. IRobot supports all HTQL syntax in the Guide. IRobot users can
practice HTQL following instructions in pagsd.

Data source Any external database(text file, XML file, Access DB MSSQL, MySQL etc.)
defined in a robot for batched data processing.

Dataset An in-memory databaseto store data read from data sources. A dataset is a
named object with multiple fields. Each fi e

following the dataset name.

Script Code in aC-style language supported by IRobot fdata computation. Script
variables are global during the entire run

1.5. IRobhot Installation

IRobot is published in free evaluation versions in a RAR or ZIP paclkadmieval.raror
irobot-eval.zip. For installation, download the latest package, create an empty directory, for

e x a mp C:\Brogranii Filesrobot\o |, h eallesl i IROBOT directory, and exact the
Airobot. exedo from the RAR or ZI P package 1in
some fA.irbo files for demonstration purpose.

directory.


http://irobotsoft.com/help/irobot-programming.htm
http://irobotsoft.com/help/irobot-programming.htm
http://htql.net/htql-manual.pdf
http://htql.net/htql-manual.pdf
http://htql.net/
http://irobotsoft.com/irobot-eval.rar
http://irobotsoft.com/irobot-eval.zip
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A first run of IRobot wil createtwo additional directories under the IROBOT directory,
namely:
IROBOT\data The default directory for IRobot to save downloaded data.
IROBOT\system The system directory for IRobot to save temporary data and settings.

1.6. The IRobot System Interfae

The IRobot system interface is shown like:

File Edit View Design Tools Settings MNavigation Advanced Windows Help
Ull:Ifile:ﬂ'C:\Users\Chen\AppData\Lucal\Temp\Stmp_Iist_mhuts.htn ¥ Chdodiirobotisubmit_form_csw.irb
DEE » 2R SG D22 LS| x o 6% G

Navigation Tasks: Run "

Imelhud 1 j Rename

Action .
Go to URL: http:ffwww.qoogle.com C:\doc\irobot\
<link>: Get a table of data include . > - - -

automate it irb e Cdoc'irobot\submit form csv.irb

change proxyirb | |1 ‘“d“d;s‘i C:\doclirobot pubmed.irb
. s Goto URL: P T R =P
g . Adoc! i -pi

o uls csvirb httpd . google.com! e docx.robot ubmed .afa]lehzed_lrb
go wls sequential irh » Submit form with C:\doc'irobot\automate it.irb
parse-address irtb 'eroupl’ C:\doc'irobot\go urls sequential irb
parse-email irb » Get a table of data Cidocirobot\go wrls csv.irb
pubmed - include "A44 .com C:\doc'irobot parse-address.ith
parallelized itb C:\doc'irobot\scripting-examples. irb

< pubmed itb Ci\doc\data2

Monitor I|]|];|]|];|]4j|_ Restart e ‘\edwin'\amazonsupply\amazonsupply it
o examples.irb C-\datal

[ o Levsith \irb'\edwin\amazonsupply'amazonsupply.irb|

submit form csv.irb

Sort by: name date size

On the left of the interface, it is a control panel. The control panel displays the content of a
robot, and includes buttons for running, recording and renaming robot tasks.

On the right of the interfagcehere is a browser window showing lists of robots in the

IROBOT directory, in the recent execution history, and on the IRobotSoft Web site. You can
_— % | <3

always show the list of robots by clicking tlﬂl icon on the toolbar [ust rabots]

There is an icon in the trayarshown like “®*#®22 |f you minimize the IRobot system,

IRobot system will be hidden in the trlyar. Double click the trapar to show the IRobot
again.
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1.7. Robot Execution

Click on a robot file from the right of the IRobot interface to open the robot filexéomple,

cl i

c k

shown i

on

n

t

t he

he

|l eft

Apubmed. irbo

t he
ol |

under

panel The f

File Edit View Design Tools Settings MNavigation Advanced Windows Help

Url: |ﬁIe:HC:\Users\Chen\AppData\LocaI\Temp\Stmp_Iist_mhots.htn b

Cdoclirobot\pubmed.irb

OWi

DEH $BBEDOES[ LS [ 6 m% G k|7

Navigation Tasks: Run *

|puhmed

j Rename

Action

Choose a correct robot task from the task dtopwn list, sucha t

Go to URL: http:jfwww.nchi.nlm.ni
¥ Submit form with 'pubmed-key"
Submit form with ‘pubmed-key*
#* Submit form with 'group1' *}

<
Monitor [00:00:04=1 Restart

C:\doc\irobot\

Local Robots

automate itirb

ookmark it

go urls csvirb

parse-address.irb

pubmed -
parallelized irb

scripting-
examples.irh

sen keys.irb

change proxv.irb
go wrls sequential irb|

parse-email irtb

pubmed irb

submit form csvirb

Sort by: name date size

Search for all pubmed abstracts related to user keywords,
and save the abstracts in an XML file "literature.txt".
It also follows all the '"Next' pages.

To download a list of abstracts, use the "list" task.
To download a single abstract, use the "save" task.

Advantages:

1) Don't need to copy and paste from Web pages, just click 1
2) Bbstracts are saved without linebreaks, can be easily re-
other word processors.

3) Build abstract collection incrementally in a single "lite
file.

It includes:

o Go to URL: http:/;www.nebinlm.nih. gov/entrez/query fegi?
db=PubMed&itool=toolbar

o Submit form with pubmed-key'

he

click the Run button to execute the robot.

Some robots are customized to run automatically once it is open.

A My
ng

f

Apubmed?o

In this case, IRobot

system will show a dialog box to ask whether to run a default robot task, for example, if you

ope n

t he

F:hirobot' checkmails.irb

\‘{) Do wiol want to skart auko running For: check all mails?

Afcheckmai

s.irbo, it wildl

x|

Mo | Zancel |

You can click [Yes] to run it or [No] or [Cancel] to stop it.

When a robot is running, the tréar icon is animated like®

A running robot can be in an active status or itea@ng status.

« ¥ 2} 2157

ask

you

When a robot is navigating

Rot

g

w h
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the Web or processing data, it is in the active status. When a robot is running but is idling, it
is in a sleeping status. A sleeping robot is still running but is waiting for the next scheduled
time to act orcertain thing.

A running robot can be stopped in two ways: one by clicking $te button on the control
bar like

'm |

| Stop Resume | Close |

and the other by rigktlicking on the irobot trajpar icon and clicking on the stop menu item,
like:

0. Di\dochcly\ProjiLaWwebiOutputiblast.irb

1. Di\doc\clyihomelirobatsoft, comidociwebrobot-demoikeaa-pathway.irb
2. Di\doc\cly\ProjiLaweblOutputikeag-pathway.irb

3. Di\dochclyiProjiLaweblOutputibaidu.irb

4, D:\doc\cly\ProjiLaweblOutputicheckmails.irb

5. D:idocclyiProjiLaWweb\Outputimicrosoft.irb

6. Di\doccly\ProjiLaWwebiOutputigene-ids.irb

7. Diidochclythomelirobotsoft, comdociwebrobot-demolprime-ontology.irb
8. Di\docclyihomelirobotsoft. comidociwebrobot-demoiblast.irb

9, Di\doc\clyihomelirobotsoft, comidociwebrobot-demo\baidu.irb

Show
Hide
Stop

Exit irobat: blast.irb {blast)
= [ &« ¥ B 22119

2. Create New Robots

This sectbn demonstrathow to create a new robot to automatically download abstracts
from thePubmed literature seareimd save the abstracts in a local XML file. This is a very
common Welscrapingscenaricand it is recommended for every new starter to read through.
After reading this section and recreating the pubmed robot, you will be able to create similar
robots for Web scraping or Web automation.

What is the pubmed robsbt

The robotwill go to thePubmed literature sear@vebsite, ask the user for a keyword. It

will then submit the keyword, open a list of links in the page, extract multiple attributes
includingt he abstract from the result page, and
robot will save the extracted data in an XML file. The final robot can be found from the
fipubmed.irld o n t $okk websitedittp:@itobotsoft.com/robots/pubmed.irbA video

demo can be found dittp://irobotsoft.com/help/

Getting start:
First, we need to créaa new robot. Click on the mekueA New, and create a new robot
file. You may want to name the new robot

9
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the following interface.

x
File Location: IE:'-.imhut'q.
File Name: Inew.irh j Browse ... |

Encryption Key: I

conce_|

You can set an encryption key for the new robot file. If seteticryption key will be asked
whenever the robot file is open. We will leave it empty for now, and click [OK].

The newly created robot has no any Web navigation task. To create a new navigation task,
put a task name in the dropdown box underNlaegigaion Task Namdrom the left panel,
such as fApubmedod, as NsvwTaskbutton ® treate the mew thsk.c | i ¢ k

NavigatiunTasks: Run |
|ﬂ.ﬂ!ﬁﬁl 'I NBwTaskl

Action

1] |
Monitor [00:00:04=1" Restart

Web actions can be added to the robot task in either of the two ways: 1) by recording; and 2)
by stepby-st ep cust omi zati on. We wi | | first show
new robot.

2.1. Record Actions Automatically

To record Web navigation actions, open the robot recorder from méewA Record
Actions Automaticallyand the robot recorder will be ®hn in the left panel, as in the
following figure:

10
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File Edit View

Design | Tools  Settings  Mavigation  Advanced Winc

Url: [file:ffCAUse

MNavigation Ta

Ipuhmed

Action

Define Data Sources
Practice SOL
Practice HTOL

Test Scripting

Record Actions Automatically

Design Actions Manually

Design Autcrun

(Ctrl+4)
(Ctrl+5)
(Ctrl+6)

Generate Form-Table-Data Actions

v |

£
Monitor qu:nn:nq—‘_:.l' Restart

change proxyirb

go wls csv.irb

go uls sequentialirb

parse-address irb

parse-email irb

pubmed -
parallelized irb

pubmed.irb

scripting-
examples.irb

sen kevs.irb

We will pressonthe recorder button and start recording, like

then navigate from the browser as
1) Go to the Pubmed web site:

T

usual:
Enter

as in the following figure:

fihttp://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmedi n t he
File Edit Wiew Design Tools Settings Mavigation Advanced Windows Help
UrI:Ihttp:.l'hnuw.nchi.nIm.nih.gnv}'entrez!query.fcgi?dh=puhmed ;o

DEH s =@ &

-

S8 G % e oo

The browser will bring up the Pubmed Web site like the following (the Go to URL action will

show up inthe next step).

11

URL

bar

anoc
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new.irb - irobot

File Edit ‘iew Design Logging Settings Advanced ‘Windows Help
UrI:|hﬂp:[Mm.nchi.nlm.nih.guv{sites!entrez?dh=puhmed b E:\irobotinew.irb
DEE & BB 0820 a0 x ¢ o m% G| 7
NavigationTasks: Run | -

Ipuhmed j NewTaskl (-: NCBI

Action

PubMed

f Lirnits T Presiewndex T History

To get started with PubMed, enter

Search terms may be topics, author

( The NIH Public.

Does NI

< |
Muonitor |uu:uu:uqﬁl' Restart

E

2) Enter a keyword in the Web page, i ke
page. It shows:

new.ith - irobot

Then your manuscript must

If you publish in one of these jou

If you publish anywhere else, d
one of the options d

File Edit Yiew Design Logging Settings Adwanced ‘Windows Help
Ur|:|htlp:H\-nm.nchi.nlm.nih.guv.l'sites.l'entrez 4 Elirobotinew.irb
DEH BB S DX 2S e » « olom% g w2
Navigation Tasks: Run |
Ipuhmed j Rename |

Action

Go to Url: http:}fwww.ncbi.nlm.nih.go*
Submit form with 'group1’

<> NCBI

All Databases

B gervice of the 1.

PubN{ed .

www.pubmed.gov
Frotein

Sea_rchlpubMed j forIHuman Cancer

PubMed Mucleotide Genome Structu

f Limits T Previewdndey T Histany T Cliphoard T Details ]
Bispiag | Summary =] show [20 =][SonEy xl[ze
[ All: 1825345 | Review 244791 %]

Items 1 - 20 of 1825346 M |1— of 9

[T 1:  Using fruitflies to help understand the molecular mechanisms of b
hereditary diffuse gastric cancer

Caldeira J, Pereira PS5, Suriano G, Casares F.
1| | IntJ Dev Biol. 2008 Nov 26. [Epub ahead of prin]

B = PMID: 19247957 [PubMed - as supplied by publisher]
Wonitor_[op:00:04=1 Restart

[T 2 Prognostic Significance of Phosphatase of Regenerating Liver-3 |

’7 in Owvarian Cancer.
? Ren T, Jiang B, ¥ing x, Dong B, Peng L, Meng L, Xu H, Shou C.
Pathol Oncol Res. 2008 Feb 27. [Epub ahead of print]
PRID: 19247814 [PubMed - as supplied by publishen
You wi || notice there iIs a new task action
ASubmmt wif oh 6group2606 shown wunder the actio

appears when the next action is recognized).

3) Click on a link on the result page, [
***¢9, and it will show a page |i ke:

12
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A
wh i

new act.i

newnirb - irobot

File Edit “iew Design Logging Settings

Advanced  Windows

Help

Url: |http:.-'.-‘mmv.nchi.nlm.nih.guwl'puhm

edf19247814%ordinalpos=2¢{[Go] %t  Edirobotinew.irb

I R

F-4

G e % 2 b W

G ¥ ke T

Navigation Tasks: Run |

Ipuhmed

j Rename |

- Asen-'iceoftl;dU_ﬁ
<2 NCBI PubN{)ed

Action

www.pubmed.gov
Protein

All Databa PubMed Tuc

Submit form with "group1’

< |
Monitor_[00:00:04==" Restart

Ed

on w

e before t

when recording robots).

4) Mark the title oft h e

Go to Url: http:}fwww.ncbi.nlm.nih.go

GEnome

Structur

Search | Pubhed

ﬂ forl

( Limits T Preview/ndex T History T Cliphoard T Details 1
Display IAbstractF'Ius j Showr IQD leort By
[ Al 1| Review .

[~ 1: Pathol Oncol Res. 2009 Feb 27, [Epub ahead of print]

= [ser

Prognostic Significance of Phosphatase of Regenerating Liver-3
Expression in Ovarian Cancer.

Ren T, Jiang B, Xing X, Dong B, Peng L, Meng L, Xu H, Shou C.

Key laboratary of Carcinogenesis and Translational Research {Ministry of
Education), Departrnent of Biocheristry and Malecular Biolagy, Peking
University School of Oncology, Beijing Cancer Hospital & Institute, 52 Fu,
cheng Road, Beijing, 100, 142, C, hina.

Phosphatase of regenerating liver-2 (PRL-3) is overexpressed in
several human cancers and associated with tumaor progression,
invasion and metastasis. However, the correlation between PRL-3
exprassion and clinical outcome in ovarian cancer has not been studied.
In the present study, we investigated the expression of PRL-3 in 119
avarian cancers and 30 normal ovarian tissues by

Pl al so appear
he recorder fii

under
gur es t

Go to Url: http:}jwww.nchi.nlm.nih.go
Submit form with 'group1’

Get a list of links like 'Using fruitflies
Extract data like 'Prognostic Signific:

< |
Monitor_[00:00:04=" Restart

E

abstract wuntil a new
the action list, like:

new.irb - irobot
File Edit Wew Design Logging Settings Advanced ‘windows Help
UrI:|htlp:.|l'j‘\qrww.nchi.nIm.nih.guwl'puhmedﬂ924?814?urdinalpus=21 ¥ Edirobotinew.irb

DSH & 2B5 O8RS e x e a|m% @y ?

NavigationTasks: Run | - - & gervice of the U.S.

é_) and the
fpubmed BTN S NCBI PubNled
www.pubmed.gov
Action

All Dat. FubMed Mucleotide

j forl
[ Limits | Previewindex | History | Clipboard | Details |

=] swow [20 7|[sent By

Protein Gename Structur

Search | PubMed

Display | AbstractPlus
s b | .
| Al 1| Review 0

[~ 1: Pathol Oncol Res, 2009 Feb 27, [Epub ahead of print]

=] [senc

ificance of Phosphatase of Re
[ CLRin Ovarian Cancer.

Ex

Ren T, Jiang B, Xing X, Dong B, Penqg L, Meng L, Xu H, Shou .

Key laboratory of Carcinogenesis and Translational Research {Ministry of
Education), Department of Biocheristry and Malecular Biolagy, Peking
University School of Oncology, Beijing Cancer Hospital & Institute, 52 Fu,
cheng Road, Beijing, 100, 142, C, hina.

Phosphatase of regenerating liver-2 (PRL-3) is overexpressed in
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5) Mark the abstract

list.

6) Mark the journal information untilame act i on

the action list.

unt i | a new action

AEXtract dat a

7) Release the recorder button on the left panel to stop recording.

Now we have the skel

new.irb - irobot

et on

of the Apubmedo

File Edit WYiew Design Logging Setkings Adwvanced ‘Windows Help

Url: [hitp:ffwwrw.nobi.nlm.nih.gov/pubmedf1 924781 47ordinalpos=2¢ [Go| #=

E:\irobotinew.irb

DEEH $RR S O8R[LE [ x ¢ o|m% @K K7

Navigation Tasks: Run |
Ipuhmed j Rename |
Action

C.
<3 NCBI

All Drat

PubMed

& gervice of the U5 M
and the b

ed

www.pubmed.gov

Pub

Mucl &

Protein Genome Structure

Go to Url: hitp:}fwww.ncbi.nlm.nih.go

Pubhded
Submit form with "group1’ Searchl Lahie

j forl

Get a list of links like "Using fruitflies
Extract data like 'Prognostic Signific:

[ Limits | Previewsndex | History | Cliphoard | Details |

Extract data like 'Phosphatase of reg
Extract data like '1: Pathol Oncol Res

Display IAhstractF'Ius

i b
| A1 | Review 0 [%]

x| show [20 =] |Sort By

j ISendt

=t
re

rob

4| |
Monitor_[p0:00:04= Restart

kd

[~ 1: Pathol Oneol Res. 2009 Feb 27, [Epub ahead of print]

Prognostic Significance of Phosphatase of Regenerating Liver3
Expression in Ovarian Cancer.

Ren T, Jiang B, Xing X, Dong B, Peng L, Meng L, Xu H, Shou C.

Key laboratary of Carcinogenesis and Translational Research (Ministry of
Education), Department of Biochemistry and Molecular Biology, Peking
University School of Orncalogy, Beijing Cancer Hospital & Institute, 52 Fu,
cheng Road, Beijing, 100, 142, C, hina,

Phosphatase of regenerating liver-3 (PRL-3) is overexpressed in
several human cancers and associated with tumor progression,
invasion and metastasis, However, the correlation between PRL-2
expression and clinical outcome in ovarian cancer has not been studied.
In the present study, we investigated the expression of PRL-3 in 119

Press the [Run] btdn on the left panel to tesin this robot.

everything
Stepby-St ep o i f

correctly.
t he

2.2. Design Actions Manually

recordi

You will see it does
may want t o
can fit your ne

You
ng

An alternative way for robot eation is to create actions step by step. This allows advanced
users to have a finer control over the creation of robot actions and to better cope with bugs
appearing in the robot recording procesélhe stepby-step creation is optimized for data

recogntion instead of recording speed by the recorder.
originated from iltstructured Web pagesAlso note that h e

This may solve some errors
gEh&mtraction

item is anothepption if sucherror occurs.) We will describe instructions for eachtetgp

the action without much detailed explanations.

14
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re-create the example demonstrated in the previous robot recording section.

To create actions stdpy-step, open the robot designer from mevigw A Design Actons
Manually, as:

File Edit View Advanced Window
Url: [file:fC:\Use Define Data Sources tn |:
(= = R Practice 50OL

Navigatinn Ta Practice HTQL

IPUhT Test Scripting

Design | Tools  Settings  Mavigation

=

= Record Actions Automatically (Ctrl+4)
Action Design Actions Manuall Ctrl+5
Go o Url: htt- esign Acticns Manually (Ctrl+3) 2
Submit form Design Autorun (Ctrl+&) |_
Get a list of .
Extract data Generate Form-Table-Data Actions
Extract data like 'Peng L 1, Wei H, | change proxy irb
Extract data like 'J BUON. 2014 OctL o wls csvirb
. ¥ . 2l .
Extract data like 'The expression lev
oo urls sequential irb
new.irb
parse-address irb
parse-email ith
pubmed -
< parallelized itb
00:00:04—[ Restart pubmed irb
Action on his page: scripting-
© Go This URL ¢ Submit a Form examples irb
" A Click " Logon Form sendappkeys irh
" AlListof Links ¢ Open a Frame submit form csv.irb
" Take Data ° Bent Emails Sort by: name date size
" Take Table " A Schedule
|Extraci: The expressj Add to Taskl

You can design ten types of robot actions using robot designer: Go to URL, A Click, A List of
Links, Take Data, Take Table, Submit a Form, Logon Form, Open a Frame, Sent Emails and
A Schedule, as listed in the dasgy panel. Detailed instruction follows:

A) Go to URL

) Navigate to an URL in the browser window;
i) Click GoithistURI® ©adi o button in the design
i) Click the [Add to Task button.

B) A Click

) Show apage in the browser window;
i) Mark the link to be ctiked in the browser windogight-click on the link but do

15
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not select any option from the popup menu, or move the mouse above the link,
press the left button, drag the link slightly, and release the left button)

1)) Cl i ¢ k ALtckét hrea doi o Hlesigneravindow;n t h e

Iv) Click the [Add to Task button.

C) A List of Links

)] Showapage in the browser window;
i) Mark one of the links to be followed in the browser wind@ight-click on the
link but do not select any option from the popup menu, or move the mouse abov
the link, press the left button, drag the link slightly, and release the left Qutton)
i) Click AdmstofiLinks6 6r adi o button in the desigr
iv) Click the [Add to Task button.

D) Take Data

)] Show apage in the browser window;

i) Mark the data to extcain the browser window;

i) Cl i ck TakeDatéh er ab)di o button in the designer
iv) Click the [Add to Task button.

E) Take Table

)] Show apage in the browser window;

i) Mark a row of data to be extracted in the browser window;
iii) Cl i c¢c k Teke Tablé elio Eutton in the designer window;
V) Click the [Add to Task button.

F) Submit a Form

)] Showa page with forms in the browser window;

i) Mark the button that can submit the form in the browser winftayht-click on
the link but do not select any option from the pppnenu, or move the mouse
above the link, press the left button, drag the link slightly, and release the left
button)

iii) Click SobmtaFoed & adi o button in the design

V) The designer window is switched to a form value window;

V) Enter a newname in the drogl o wn b o x komdvaluedt i ®r 0 you mae
select an existing name from the cid@vn box);

Vi) Click on the [Replace Form] button in the form value window.

vii)  Press [OK] in the form value window;

16
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viii)
iX)

The form value window is switched to the dger window;
Click the [Add to Task button.

G) Logon Form

i)

iii)
iv)
v)

Vi)
vii)

viii)
iX)

Show apage with logon forms in the browser window;

Mark the button that can submit the form in the browser winftayht-click on

the link but do not select any option from the popup menu, or nfm/enbuse

above the link, press the left button, drag the link slightly, and release the left
button)

Click LogonForhbe rGadi o button in the designe
The designer window is switched to a form value window;

Enter a new name in the drodjpwnb 0 x u n derm Vatuds®e (6or Yy ou mae
select an existing name from the cha@wn box);

Click on the [Replace Form] button in the form value window, as in the above

figure.

Press [OK] in the form value window;

The form value window is switched to thesigner window;

Click the [Add to Task button.

H) Open a Frame

)
i)
ii)

iv)

Show an example page with multiple frames in the browser window;
Mark any text in the target frame in the browser window;
Click QOpenafrande 6 adi o button in the design

Click [Add to Task button.

) Sent Emails

J)

V) To be discussed

A Schedule

)] Click AfSohedulber adi o button in the designe
i) Click the [Add to Task button;

i) Doublec | i ¢ k $chegluletasiés acti on i n the action |
iv) Press thelfser{ button onthe page in the browser window;

V) Add new schedule tasks.

Examples are given below:

17
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Scheduled Tasks

I:” Type |[Interval| Base Action ActionType Session

EIDoEvery 1.5 "Hinute check yahoo mails CallPath vahoomaill

I['”DoEvery 1235 “Hinute check gmails CallPath gmaill

E[DoEvery 1:5 ”Hinute check hotmails CallPath ”hotmaill
Modify I Return I Insert Delete I

2.3. Repeat on Next Pages

The HAnew.irbo robot we have created can op
automatically. Canit follow the Next pages continuously, and fraach next page, repeat
the actions it does on the first page? We will describe h@mdblet in the following.

A) Design Repeat on Next Pages

1) Bring up a page including a list of pubrsehrch results in the browser panel like:
")r new.irb - irobot — — “ ‘ -

File Edit View Design Tools Settings Navigation Advanced Windows Help

Url: |htlp:H\mv.nchi.nIm.nih.gov.-'puhmed?term=Human%2l]Cancer b Dirobotinew.irb
D & B S MD®ELE G e % G T
Navigation Tasks: Run F-_'.:NCBI Resources [v] How To [+

|path1 j Rename

A Pubmed gOV Search: |F'ubMed j EJYRSS Save search Limits Ac
ction k
Go to Url: http:ffwww.ncbi.nlm.nih.go | U= stions] Library of Medicine |Human Cancer

Submit form with 'gmup1 N Mational Institutes of Health
Get a list of links like 'Intracellular e

Extract data like 'Intracellular effica¢ Display Settings: Summary, 20 per page, Sorted by Recently Added Sendto: Filter your results:
Extract gata :i:e '\Kﬁ\:o: BS ., Jeong J All (2021378)
xtract data like "We have presente -
P '| Results: 1 to 20 of 2021378 page[1 ot 1010c0 [P Locs .
Open
I~ Intracellular efficacy of tumor-targeting group | intron-based trans- Open in New Tab
1. ribozyme. Open in New Window
Kwon BS, Jeong JS, Won YS, Lee CH, Yoon KS, Jung MH, Kim [H,
Save Target As...
J Gene Med. 2011 Feb 15. doi: 10.1002/jgm.1545. [Epub ahead of prin{] ST
PID: 21322101 [Publled - as supplied by publisher rint Target |
4| m Related citations Cut ]
Monitor 00:00:04— 1" Restart I~ Infant lungs are preferentially infected by adenovirus and herpes g Copy
—_ 2. type 1 vectors: role of the tissue mesenchymal cells. Copy Shortcut
Massler A, Kolodkin-Gal D, Meir K, Khalaileh A, Falk H, lzhar U, Sh Paste
@ Panet A.
J Gene Med. 2011 Feb 14. doi: 10.1002/jgm.1544. [Epub ahead of prini] Add to Favorites...
PMID: 21322100 [PubMed - as supplied by publisher] P i
Related citations roperties

2) Mark theNextlink from the Web page (rigidlick on the link but do not select any option
from the popup menwr move the mouse above the link, press the left button, drag the link
slightly, and release the left butdofThe highlighted\Nextlink is shown in the abovegure).

3) Right cl i G&a lstof libkb lke *&c t fi rooom it he | eft panel
fiRepeat P& ofpreomyt e popup manual . 't shows
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.
Get a list of links like Intracellular effica$’ (3

[ Bepeat thiz action
Repeat property
C 9 o 9

congtvar number of times; expr; or a dataset variable

lﬁ [ Adapt to changes
| =l
| =l

Cancel |

. —

4) Click on the Repeat this actigrcheck box, and click on thé&lpxt Paggradio buton from
popup dialog, as in the following figure. There will be a query shown in the text box, and a
message fAClick a |link | ike ONext 60 shown
Next link in the Web page has been marked before you clickintherfNext Pagg radio
button.

¥ new.irb - irobot

Eile  Edit  Wiew Design  Tools ‘.Pﬂ%_édvanced Windows Help
Get a list of links like ‘Intracellular effica$’ uman%20Cancer 4% Diirobotinew.irb
= o % @ o 4 He | R

Bl Resources [¥] How To [V

¥ Repeat this action
Fiepeat property
" Eorever 7 Mtimes  ‘whie (" Dataset

const/var number of imes; expr; or a datazet wariable

ed gov Search: | PubMed ~]| | Erss s

pnal Library of Medicine |Humar| Cancer
Institutes of Health

v Adapt to changes
|F|eload page content j

| =l

<form [Mame=EntrezForm’]>1.<div> 2. <div I
[CLASS="2cal]>1.<div [CLASS="container’]
»1.<div [ID="maincontent’]>1.<div
[CLASS="tle_and_pager']>1.<div

Click a link like Mest'

Settings: Summary, 20 per page, Sorted by Recently Added Send to

ts: 1 to 20 of 2021378 Page"‘_ of 101069 Next> Last=>

acellular efficacy of tumor-targeting group | intron-based trans-splicing
D7\ ME.

Don BS, Jeong JS, Won YS, Lee CH, Yoon KS, Jung MH, Kim IH, Lee SW.
ene Med. 2011 Feb 15. doi: 10.1002/jgm.1545. [Epub ahead of print]

" Mewt Task: -
= | J D: 21322101 [PubMed - as supplied by publisher]
0K | Cancel ated citations

— infected by adenovirus and herpes simplex virus
2. fype 1 vectors: role of the tissue mesenchymal cells.
Massler A, Kolodkin-Gal D, Meir K, Khalaileh A, Falk H, Izhar U, Shufaro Y,
Panet A.
J Gene Med. 2011 Feb 14. doi: 10.1002/jgm.1544. [Epub ahead of prin{]
PMID: 21322100 [PubMed - as supplied by publisher]
Related citations

B) Try with Other Repeat Options
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5) We are almost there. For most websites, we are already done and the robot can now click
the next pages properly. However, for some JavaScript heavy websites, such as the Pubmed,
the roba still refuses to go to the next page properly. We then need some trials and errors
with the following options:
Option I Bel ow the fAAdapt to change, 0 sel ect
ARel oad page content 0. T hackdo thvedisbfdirtks pade. t he URL
Option2 sel ect fADo NOT reload page & use URLC
link can bring us to the next page directly.
Opton3 sel ect ADo NOT reload page & clicko.
openn t he property page of the MhnGet a List of

browsero. This usually works if the above -
Option 4 (rarely used)If option 3 failed and the pages are not opened in the new
window, then try this opdi n . Uncheck the ATo open in new

and keep the fADo NOT reload page <lickaHei ck o i
ARGet a List of Linkso action and select HAEv
each tuple; ValueGoBack(). This option wiltend tofail if any link is not opened correctly.

So try NOT to use this option. It is more likely that you need to change the query of the
repeat property to make it woniead further.

For Pubmed, the option currently kang is Option 3.

Tip 1: To save time on testing the repeat property, you can temporarily add an event to
the fnGet a List of Linkso action, wi th Even
End this page. This will allow the action to open oy links in each page before clicking
the next.

Tip 2: Sometimes, the robot goes only to tfi&gage, and comes back to th&dage
after the 29 page is completed. This is because the HTQL query in the Repeat property is not
robust enough. You themeed to manually find a better query that can consistently find the
Next link. A typical query that works is:

<a (tx like 'Next%")>
So try this query in the Repeat property if there is a Next link on the page.

6) Click the [OK] button to close the Regteproperty dialog. Now we can run the robot,
and it will open each link page and follow Next pages automatically.

2.4. Open Links in New Windows

The HAnew.irbo robot we have <created can op
automatically. Sometimes, thhebot will try to reload the table page before going to the

next pages. You can let it run more efficiently with a little twe@ko open links in a new

window, and click the next link without reloadirtbe table pageYou cando it with the

following charges(also referoption 3 in Sectio®.3andt he Apulomtired . i r b O
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1) I n the property of the nGet a | ist of
open in new browser 0;

2) Change the fABeformreloadh & Icildk:ko itt@;Ado
3) I'n its repeat property, select Ado NOT

Now you will seethe robotwill openeach link in a new window, and go to the next pages
without reloading the contettiusbecome more efficient.

2.5. Create Variables

Now we have created the Anew.irbod robot to d
goal, however, is to extract the literature information and save them into a database. To

achieve this goal, we still need to: 1) extract targeb\Wformation during robot navigation,

2) define variables to store the extracted data, and 3) save the variable data into a local

database. We will illustrate how to define variables to store the extracted abstract author, title

and text in this section.

From the fApubmedo task created previously (a
AbstractURL, Title, Abstract andJournalfor the 3°, 4", 5" and & action, respectively.

Mavigation Tasks: Run |
|puhmt:d j Hename |

Action

Go to Url: http:}pwrerw.ncbi.nlm.nih.go
Submit form with '"group1’

Get a list of links like 'Using fruitflie:
Extract data like '‘Prognostic Signific
Extract data like 'Phosphatase of re
Extract data like '1: Pathol Oncol Re

l |

A) Create Variables for Extraction Data

Rightclick t he f oExthr act i dat afild keamdnangsdts tohe *
Vari ablmeru item, as bel ow.
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Navigation Tasks: Run |
pubmed j Rename |

Action
Go to Url: http:}/www.ncbi.nlm.nih.go
Submit form with 'groupi’
Get a list of links like '"Using fruitflie:
. Extract data like 'Prognostic Signifig
Extracl .. 7o E
Extracl . 1eat Run Selected Actions g
J* Comment Ouk Actions

Property ...
Change Extraction ...

Wigww Source
View Updated Source
Yiew Selected Source

)

Copy
Mot paste

Delete (copy)

Maorve Up
Iove Down

g

Repeat Property ...

Mame Wariable ...

Events ...
Faotrn Inputs b

Extract Yariables ...
Save Yariable ..,
Save Target Page ...

It shows a dialog box as in the foll owing.
transformati on omtnidond: nfeExalewakes 03l lantda gps es s

x|

Give this data a name:

ITitIe

Transform data:

Exclude all tags and line breaks j

—0Original content—
Exclude enclosed tags
Exclude all tags
—
Only the start-tag
Absolute url of hyperlink
Absolute url of image
Transform to absolute links
Input value
Input name

]
=
[=3

T T T T

Similarly, define Abstract and Journal forthe 5aflda6c t i on. The fApubmedo t
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MNavigation Tasks: Hun |
pubmed j Rename |

Action

Go to Url: hitp:}fwww.nchi.nlm.nih.gc
Submit form with 'group1’

Get a list of links like 'Using fruitflie
{Title>: Extract data like 'Prognostic
{Abstract>: Extract data like 'Phospl
: <Journal>: Extract data like '1: Path

1 |

B) Create Variables for Table Data

Finally, we are going to define the AbstractURL from #feaction, which is more complex.

Bring up a result page including a list of entries from the pubmed search in the browser panel
like:

new.irb - irobot

File Edit View Design Logging Settings Advanced Windows Help
Url:|htlp:H\m.nchi.nIm.nih.gnv,fsitesj'entrez 4%  Edirobotinew.irb
DEH % BR@[5 DR [2S 6> xc oo Gris f
NavigationTasks: Run | -
Ipuhmed j Renamel (‘3 NCBI

& service of the 15, Mational Lik
and the National In:

www.pubmed.gov
All Data PubMed g 3 Protein Genonme Structure

Sea_rch|F'uhMed j for|Human Cancer

Action

Go to Url: http:}fwww.ncbi.nlm.nih.go
Submit form with 'group1’

CMIM

- Get a list of links like 'Using fruitflies
<Title>: Extract data like "Prognostic | | Limts | Previewinaex | History | Clipooard | Details |
<Abstract>: Extract data like 'Phosph .

<Journal>: Extract data like '1: Patho ity |Summary j ko) |20 j ISM By j |Send to j

[ All: 1825346 | Review: 244791 [%]
Items 1 - 20 of 1825346 Page ||1 of 91268 Mewxt

[T 1 Using fruitflies to help understand the malecular mechanisms of human
hereditary diffuse gastric Cancer.

Caldeira J, Pereira PS, Suriano G, Casares F.
4| | Int.J Dev Bial. 2008 Mov 26. [Epub ahead of print

= - FRID: 192475957 [Pubhled - as supplied by publisher]
Monitor_[0p:00:04=I Restart

T2 Prognostic Significance of Phosphatase of Regenerating Liver-3 Expression

in Owvarian Cancer
@ Ren T, Jiang B, ¥ing X, Dong B, Peng L, Meng L, Xu H, Shou C.

Pathol Oncol Res. 2009 Feh 27. [Epub ahead of prini]
PMID: 19247814 [Pubhed - as supplied by publisher]

Thenrightclickthe3act i on AGet a | ist of links Iike
Var i ab | eawitend oIt shows:
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File Edit Yiew Design Logging Settings Advanced Windows Help

Eirobotinew.irb

UrI |f||e HCAD

and Settings\OwneriLocal §

gsiTemplg e

== hﬁlélﬁj “,\‘" Glea o alom%|w |2

Navigation Tasks: -
pubmed Rename |

Action
Go to Url: hitp:{iwww.ncbi.nlm.nih.go

Name Table Fields

Submit form with 'group1* Column Name Transformation Update | Reset | Retu
Get a list of links like "Using fruitflies _—
<Title>: Extract data like 'Prognostic ICOLTMNL I —Original content— j
<Abstract>: Extract data like 'Phosph
<Journal>: Extract data like "1: Patho | (COLUMNZ | —Qriginal content— j
ICOLUMNS I —Qriginal content— j
ICOLTMNA I —Original content— j
ICOLTMNE I —0Original content— j
| | (COLTMNE I —Original content— j
4
Monitor ll]l]:l]l]:l]4j‘|— Restarl (COLTMHT I —Original content— j
ICOLUNN1 COLUNNZ COLUNN3 COLUNN4 COLUENS COLUNNG (C
@ PNID:
. . . Caldeira J, . 2003 Nov 19247957
) Peine fruitflies|p  oira PS5, oo [ze. (Epub | (Publied
1: to help o a Int J Dewv Biol head of -
nderstand the § Hrlann by cad o as
Casar} print] supplied
by §
ENID:
. . Fen T, Jianz . 2009 Feb  |[19247814
. o fronce op B Hing X [Pathol Oncol |27, [Epub [PubMed
: Phis hatase of Dong B, Peng (Res ahead of - as
P L, § print] supplied
by §
As you can see, theearch result page serves aamplepage for data columns. Put a name
AAbstract URLO after the COLUMN20, sel
It shows:

after it, and click thepdatd.

File Edit Yew Design Logging Settings Advanced Windows Help

Url: Ifile HCA\Documents and Settings\OwneriLocal Settings\Temph$§ W

Eirobotinew.irb

SH 2RSS DN &[S

AR S L

Mavigation Tasks: - Run |
Ipuhmed vl Hename |

Action

Go to Url: hitp:}www.nchi.nlm.nih.go
Submit form with 'group1’
<AbstractURL,Authors>: Get a list of
<Title>: Extract data like 'Prognostic
<Abstract>: Extract data like 'Phosph
<Journal>: Extract data like '1: Patho

< |
Monitor_[p0:00:04= Restart

COLUEN1 AbstractURL Authors COLUEN4 COLUENS
? [ Caldeira J, . 2008 Now
i http://E:/pubmed 192479577 Pereira PS, . 26, [Epub
1: ordlignalpasiil&?g SE?;Z G, [nt T Dev Biol ahead I;Lli
Cazard print]
Fen T, Jiang . 2009 Feb
o http: /B /pubmed/19247814%|B, ¥ing ¥, |[Pathol Oncol 27, [Epub
) ordinalpos=28i} Dong B, Peng|Res ahead of
L, § print]
Notice that URLs are shown in the sample table in the lower half of the page. Similarly, we
may define théAuthorsf o r COLUMN3O with the option

Name Table Fields

Colum| _ Name |
COLTMNL

Transformation
I*Origmal content— vl

W
COLUI3 _ [utos  |[Eclueolitags and ine breaks o]
COLUHN4 _ —Criginal content— -
COLUHNS _ —Original content— -
COLUHNES _ —Original content—

coLomwr|[ W

Update I Reset I
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Now click [Returrj. We have finished diming the five variables.

2.6. Save Variables into Databases

We are going to save the literature information into an XML file database including the
AbstractURL, Title, Journal, and Abstract variables. Rigltkonthe@act i on A Abst r
***o, andheehi®&ave Variable é0 menu item, it

Eile Edit Yew DCesign Logging Settings Advanced Windows Help

Url:lfile:ﬂC:\Ducuments and Settings\OwneriLocal Settings\Temp\$ b E\ii
DEEH {BRR(E 0% R[LE | x 2 alxg% GrRH
Navigation Tasks: Run I .
|puhmed j Rename | Save Va]f‘labl es

Action
Go to Url: http:};www.ncbi.nlm.nih.go®

Submit form with 'group1’
<AbstractURL,Authors?>: Get a list of Create a save variable action |
{Title>: Extract data like 'Prognostic
<Abstract>: Extract data like 'Phosph

. <Journal>: Extract data like "1: Patho
> Tesk
> Test Run Selected Actions
[* Comment Out Actions

Properky ...
Change Extraction ...

Wiew Source

4 | Vievs Updated Source

- View Selected Source
Monitor {n0:00:

Copy
Paste

@ [ Delete (copy)

Move Up
Move Down

Repeat Froperty ...
» Mame Variable ...
Events ...
Farrm Inputs 3

Extract Yariables ...

= atiable ...
Save Target Page ...

Click on the Create a save variable acfjpiht shows:
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Save Variables

Delete All |

When: IAﬂereach tuple j

Under condition: I (Can be a boolean expression. )

Define new variables: Add Update

|¥| Name | Yalue | ¥alue Type | Transformation of Value |Delete‘

Delete

Save on condition: I target type: IDEltElbaSe 'I

Tarzet Datasource I—ChDDSB DataSDurc:e—j Hew
Save Yariables: Add [Update Move up MNove dovm

|¥| TargetField | Expression | Expr Twvpe |Delete‘

Sorting by fields: I
INUtUﬂiqUB j (example: fieldl, fieldZ DESC, field

Add new save

Update | howe up | taowe down | Returnl

3 NUMBER DESC)

Select the dAXML f i |IDatébast 0 odlowd Ipsteentért ar get t
Asaabdtracts. exto fnléehe[ ABavinput box (

sel ect ed) , Addon df ocll li ocvki nt gh et hie

yp
It

e .
W

ifiSave Vari abl es:

Save Variables

Delete All |

When : IAﬂereach tuple j

Under condition: {(Can be a boolean expression. )

Define new variables: Add Update

|¥| Name | Value | ¥alue Type | Transformation of ¥alue |Delete|

Delete

Save on condition: I target type: IXMLfiIe 'l

Save Variables: Add Update Move up  Nove dowm

Save to file: Isaved—abstrads.txt I Browse... | in name: I

Add new save

Update | Mowve up | Mowve down | Feturn |

’#_| TargetField | Exzpression | Exzpr Tvpe |Delete
’F" || ||Expressi0n j ‘
Sorting by fields: I

|N0tUnique j (example: fieldl, field2 DESC, field3 NUMBER DESC)

t he 0 TAaAdoget Fi e

NnTaAde;t Fi el do

Enter AAbstract URLO i n both

EntertlfelTo in both the ATarget FiAdodo and t he
Enter AJournal o in both the

Enter AAbstracto in both the
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It shaws:
Save Variables
Delete All
When_| == After each tuple j
Undarcondrhon| {Can be a boolean expression.)
Define new variables here: Add Modify Comment Uncomment
H Name | Value | Value Type | Transformation of Value |De]ete|
Delete
Smoncondiﬁot[l target type: | XMLfile =
Smtoﬁle;|save—abstractbd Browse.. |m name:
Record tag: |Variables TargetField as tag? ¥
Save Variables: Add Modify Moveup Move down Comment Uncomment
i TargetField Expression Expr Tyvpe Delete
I~ |AbstractURL AbstractURL Expr Delete
I |Title Title Expr Delete
[ [Journal Journal Expr Delete
[ |Abstract Abstract Expr Delete
Sorting by fields: |
|Not Unique & Sort =l (example: field1, field2 DESC. field3 NUMBER. DESC)
Add new save
Maodify | Move up | Move down | Return |
We would |Ii ke to sort the output by Title an
Journal o after the fASorting by fields: 0 and

File] from the drop down list. It is like this:
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Save Variables

Delete All

When- | => After each tuple j
Under condition: | (Can be a boolean expression.)

Define new variables here: Add Modify Comment Uncomment

# Name Value Value Type Transformation of Value Delete

Delete

Saveoncondiﬁonc| target type: | XML file =

Save to file: |save-abstractb€t l_ Browse... |in name:

Record tag: |Variables TargetField as tag? ¥

Save Variables: Add Modifv Move up Move down Comment Uncomment

ki TargetField Expression Expr Type Delete
I~ |AbstractURL AbstractURL Expr Delete
I |Title Title Expr Delete
I~ [Journal Journal Expr Delete
I~ |Abstract Abstract Expr Delete

Sorting by fields: |Title. Journal

ORI Rl (e YT e N FIEN ™ || (example: field], field2 DESC, field3 NUMBER. DESC)

Add new save

Madify | Mave up | Mave down Return
Click [Returrj and we are done.

Now run the robotabsanmd cdphe RQBADastdilaiaay e d
directory. You can see the abstract information is saved correctly andsthere
duplicaton.

2.7. Draw Data from Databases

We are going to automates literature search with multiple keywords. For example, we
have three candidate keywords and we want to submit them for Pubmed search in batch:
Human cancer

Tumor

Breast cancer

We can do this in two methods: 1) setup a connection between the damawdithe form

inputs, and let iRobot automatically draw input from the data source; and 2) load the data into
a dataset variable, manually repeat on the dataset, and use dataset fields as variables for form
inputs. The second method requires some pnagriag skill and will be introduced later in
Section5.3 Dataset Variables and FunctionsThis section introduces the first method with two
stepsA) Define New Data SourceandB) Connect Robot Inpuvith Data Sources This

method is relatively simple and does not require any programming skill.
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A) Define New Data Sources

First, we will create aata sourcdo include the above three entries.

DesignA Define Data Sourceshe folloving page is shown.

Sel

ect

text inputs.

corresponding radio button insteadA f t e r

shows:

Gi

vV e t

File Edit View

Design | Tools  Settings  Mavigation Advanced Windows Help

Url: lfile:fC:\Use

Define Data Sources
. Practice SQL

Practice HTOL

Test Scripting

Navigation Ta

Ipuhmed

o [Go| 4=

Select the main menu

CAdoclirobotinew.irb

ESIE Ak

IRobot Property

Acti Record Actions Automatically (Ctrl+4)

ion

Go to Url: hl‘UE Design Actions Manually (Ctrl+5) 'ul'ce

Submit form Design Autorun (Ctrl+6)

Get a list of -

<Title>: Extr Generate Form-Table-Data Actions Update | Recreate from Source

<Author>: Extract data like 'Peng L 1

<Journal>: Extract data like 'J BUON

<Abstract>: Extract data like 'The exj

t he

AENt er

. New

O CSVfile
O Enter text here

t ext

® Access database

C ODBC connection

her eo

radi

o butto

If you have keywords in an Access database, or in a CSV file, choose the

cl

i cking

Data Sourc

e

 hecess database
& CSV file

% Enter text here
© ODBC connection

Data name:

Fach line serves as a

by actual data)

last line).

Unnamedinput

record.

If there are multiple filelds, input the text 1n a C5V
format {the first line is a list of field names, followed

(Note: Do not put extra spaces, put a line break after the

- |

he dat a

box, each keyword in a line:

sour ce

a
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Data Source

' Access database
© C5V file

& Enter text here
© ODBC comnection

Data name: [Ynnamedinput

Each line serves as a record.

If there are multiple fields, input the text in a CSV
format (the first line is a list of field names, followed
by actual data)

(Note: Do not put extra spaces, put a line break after the
last line).

Human cancer ;I
Tumor
Breast cancer

Then press [Next], aconfimatio page 1 s s h ®wmlmgandwerdturndann t h e
the original data source page.

B) Connect Robot Input with Data Sources

Next, we will show how to modify the previously created Pubmed robot to submit searches
using values i n tsoarcefivemavegust ereatedh p Riditk ondha t

s econd Sebmitform with droupd and from t he FormpmpusA menu,
From Datbabase ien the foll owing:
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DEE $BRRS O22SE e x ¢ o|m9% |G| 2

NavigationTasks: Run |
[pubmed ~| rename | | Input data from database

Action

Go to Url: hitp:}jwww.ncbi.nlm.nih.go
: Submit form with "group1’
<Abstractl > Test
<Title¥: E. > Test Run Selected Actions
<Abstract  [* Comment Out Actions

Data Source: I—Choose DataSource—j New

Input group: groupl

<Journal> 0B :
e[ oo From Database

Change Extraction ... Name Input Value Field Name Step#
Wi Source Database
Wiew Updated Saurce IEntrezSystemZPEntrez. name * Ipubmed I |1
View Selected Source Fubled
Copy Search

q Paste IEntrezSystemZPEntrez. term * IHuman Cancer I |1

= Delete (coj zaClear
Monitor {copy) —
Maove Lp I I I I‘I
Move Down
Repeat Properky ... g ng g
% : Conditions for fields:
Mame Yariable ...
Events ... | ;I
i From Database ...

Extract Yariables ...
Save Variable ... Get Default Inputs from Data in the Current Page
Save Target Page ... Apply Values ko the Current Page

Input data from database

Data Source: Unnamedlnput(Html,TEX‘I’)j Wewr
Choose Data Source —

Input group: Table:
UnnamedInput
Name Input Value Fll}?;lndat;:::e
Database
|EntrezSystem2PEntrez. name * Ipubmed I |1 Variables
FubMed
- In
Search #| Field Task
|EntrezSystem2PEntrez. term * |Human Cancer | I]
GoClear Title pubmed

1
’#:"#‘%F 2 Abstract pubmed

Journal pubmed
omaie o ol - AbstractUEL|pubmed
onditions for 1e;ls. hthors A—
=

Draw data from data source:

|IterateThrDughAIITupIes j

co |
Now sel ect t he ftlien admweodpl dnoppwunt omefnruo ni ol | owi ng
above, and the ATable: Unnamedlnputo is show
AUnnamedl nput o table is the #Al1l | Line | me mo

We are going to submit thefiBbhtneaSysekbd2frFroir
term * GoClear | Human cancero input of the

31



IRobot System User 6s Manual By: IRobotSoft

the corresponding input box as shown below. (Or you can first click the input box, then
click the fALineo field,umadear tthiee ATamlesd: fWUrend a
set in the input box):

Input data from database

Data Source: IUnnamed\nput(Html,TEXT)j lew

Input group: groupl Table:
UnnamedInput
Name Input ¥alue Fll}clm IDdatNabase Steptt MM“TY’J
16 amne |T|Line memo
Database
IEntrezSystemE PEntrez. ([name * Ipubmed I |1 Variables
Publled I
Search #| Field |, %
IEntrezSystemE FEntrez. |[term * IHuman Cancer ILine |1
GoClear Title pubmed
I— I— I— |1— Abstract pubmed

AbstractlRL|[pubmed
Authors pubmed

Conditions for fields:

=

1
2
3||Journal pubmed
4
5

[ |
Draw data from data source:
I\terateThrclughAHTuples j

Finally, click the [Confirm] button. We are done with the batch definition.

Now rerun the Pubmed robot, and we will see it continuously draw input from our list of
keywords and do the search with each keyword.

An alternative method to connect robot input with data sources is to use dataset variables.
Refer sectiorb.3 Dataset Variables and Functions for this.

2.8. Scheduled Run Tasks

We can asily configure the Pubmed robot to run automatically every few hours. First, type

in a new task name after the ATasko and clic
view from menu: ViewA Design Actions Manually. From the design panel, addcéiora
AA Schedul edo and double click the action. |
cal l the Apubmedo task every few hours.

3. Bug Fixing
It is well understood that HTML pagehangefrequently and any rulelsased system may
fail when substantiathanges have occurred. Fortunately, IRobot allows you to easily

divide and conquer complex navigation tasks into smaller pieces. Here are some tips that
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may help you fix any bugs:

1)

2)

3)

Keep in mind that each action or sequence of actions in IRobot canstee te
independently. So first test each action thoroughly and make sure it is performing as
expected. SubsectioB.1 fiDebugging Robot Erroés shows some useful tools for
testing robot actions and pioipting error actions.

A typical cause of error is that robot actions are not robust enough, and they no longer
work with new Web pages. Subsecti8r2 fiRepairing Robot Actior® demonstrates
some sirmple tools to fixing them.

However, if you have pinpointed the error, and the above tools cannot solve the
problem, you may need to manually recompose the Query in the Property of each
action, and make them robust across all pages. A typical methoctlsange their
extraction query from multiple pages, compare the different queries it generated
automatically, and come up with your best query.

The remaining section guides you through steps for checking robot errors, and tools for fixing
the robots.

You may need to have a basic understanding of how IRobot works before fixing bugs. The
basic logic of a robot task is a recursive invocation of a set of actions. In other words,
actions are not working sequentially, lbetursively For example, if therare three actions

Al, A2, A3 in a robot task T, then, you may think of task T as a function like the following:

Function T()
For each tuplalin A1
Do some computation aail
For each tupl@2in A2
Do some computation
For each tupl@a3in A3
Do some computation B
End
End
End

Without understanding this recursive logic, you may find some weird behavior from your

robots. Note that if nouple is found from the current action, the rest of the actions will
NOT be executed. An exception is for the @Al
no matter the data is found from the page or not, the next action will be invoKep.1 f A A
Clicko action cannot find the target | ink bu
an event and set it)s return value as ASucces
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3.1. Debugging Robot Errors

A) Test a Single Action

The simplest way to test a robot action is to just right clickherrobot action and select the
ATest o menu item.

B) Test Run Selected Actions

The ATest o option simply checks i f the actio

any variables, events, or task calls associated with the action. In order tahehseck
associated actions, you can use the other
be combined with the following action log method to check if variables are assigned correctly,
events are executed in the right order, or task calls haveiezked as wanted.

C) View the Log File

The best way to debug a robot is to open its action log. You can log robot actions by
opening the main memy ToolsA Log all actions. Then run the robot, and open the
Al ROB@EMacti on. l ogo file.
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