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Working with Data

Introduction

This exercise shows the methodology to extract useful information from data. Finding interesting links and relation-
ships from large or massive datasets is a typical use of the HPCCSystems High Performance Computing Cluster
(HPCC) platform.

In this example, we will download the data files from the Internet Movie Database (IMDB) and see one technique to
extract links and find relationships.

Since the concept of actors and moviesis conceptually simple; everyone should understand the data and rel ationships
intuitively. However, the data is comprehensive enough to provide a solid example and inspiration for new users to
gain skills to attack their own real-world problems with an HPCC.

In this example, we will:
» Download raw data files and supporting documentation about the data

» Anayzethe datafile to understand its format and contents

Spray thefile to a Data Refinery (Thor) cluster
» Examine the data and determine the pre-processing needed

» Pre-process the data to produce a new datafile

on a multi-node system. The true power of an HPCC isits ability to work on different portions of the

While this example will run on asingle-node HPCC, you will see adramatic differencein performance
@ datafilein parallel. Thisis known as Massively Parallel Processing (MPP).

© 2015 HPCC Systems®. All rights reserved
4



Six Degrees of Kevin Bacon: ECL Programming Example
Working with Data

Processing the Data
We get a data file

The Internet Movie Database (IMDB) database is a freely downloadable set of data files about Movies.

It can be downloaded in many formats, including text file format. The set includes approximately 48 files about Actors,
Actresses, Directors, Producers, and other aspects of motions pictures.

Itis manageablein size (~400MB) and is sufficient in size to exercise an HPCC platform but not too big to download.
The plain text data files are available from the following ftp sites:

o ftp://ftp.fu-berlin.de/pub/misc/movies/database/ (Germany)

* ftp://ftp.funet.fi/pub/mirrors/ftp.imdb.com/pub/ (Finland)

« ftp://ftp.sunet.se/pub/tv+movies/imdb/ (Sweden)

The files are compressed using GNUZip to save space and bandwidth.

We will focusinitially on two of the larger data setsin the IMDB database
e The Actors Dataset (Approximately 4 million Records)
» The Actresses Dataset (Approximately 2 million Records)

» Download the plain text data files (actors.list.gz and actresses.list.gz )to your local drive using any ftp interface
you choose.

 Extract thetwo datafiles (actors.list and actresses.list ) using any GNUzip interface.

Analyze the data file to understand its format and its
contents

Here isthe sample of the datain the Actors.list file from IMDB

Kool out' Starks, Johnny Not hing Li ke the Holidays (2008) [Alexis' Thug] <35>
Subt| e Seduction (2008) [Oficer Ward]
The Codfat her of Green Bay (2005) (as Johnny Starks) [Marcus] <18>

La Chispa', Tony Caceria de judiciales (1997) <11>
Violencia en |la sierra (1995) [Victoriano] <4>

Notice the actors text fileis structured as follows

Bl ankl i ne

Act ornane_i Movi enane (year) [role] <listing position>
Movi enanme (year) [role] <listing position>

Movi enanme (year) [role] <listing position>

Bl ankl i ne
Actornanme_j \t Mvienane (year) [role] <listing position>

Bl ankl i ne

© 2015 HPCC Systems®. All rights reserved
5



Six Degrees of Kevin Bacon: ECL Programming Example
Working with Data

Load the Incoming Data File to your Landing Zone

In this step, you will copy the data files to alocation from which it can be sprayed to your HPCC cluster. A Landing
Zoneisastorage location attached to your HPCC. It has a utility running to facilitate file spraying to a cluster.

For smaller data files, maximum of 2GB, you can use the upload/download file utility in ECL Watch. The sample
datafiles are ~400 mb.

Next you will distribute (or Spray) the dataset to all the nodes in the HPCC cluster. The power of the HPCC comes
from its ability to assign multiple processors to work on different portions of the data filein parallél.

1. Download the sample data files from the ftp sites as described in the previous section, if you have not done so
already.

2. Extract them to afolder on your local machine.

3. Inyour browser, go to the ECL Watch URL. For example, http://nnn.nnn.nnn.nnn:8010, where nnn.nnn.nnn.nnn
isyour ESP Server's | P address.

Your |P address could be different from the ones provided in the example images. Please use the IP
& address provided by your installation.

4. From ECL Watch page, click on the Filesicon, then on the Landing Zoneslink.

Figure 1. Upload/download

A HPCC Platform & E@é"

Logical Files | Landing Zones'

Landing Zones (
2 Refresh | Preview: Hex (| Upload YDownload Delete | Al
| Name }

» = mydropzone
pat SPER P M "-‘-\ -‘ J r

Once you click on the Upload file link, afile dialog displays.

Workunits |.F.iles |

5. Browsethefiles on your local machine, then use multi-select to choose the files to upload and then press the Open
button.

Thefiles you selected should appear . The data files are named: actors.list and actresses.list

© 2015 HPCC Systems®. All rights reserved
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Figure 2. Dropzones and Files

7 O
Refresh | Pi pl Add F
Name Size Date )
' File Uploader
Landing Zone imvdr&pzone [~]
#  Type File Name Size
1 LIST actors. list 849.1 mb
2 LST actresses list 500.3 mb
Owvenwrite Start || Clos

6. Pressthe Start button to upload the files.

Y ou can monitor priogress as it uploads.

Figure 3. Upload Progress

Landing Zones

= Refresh | Preview: Hex Upload 11% YDownloac Delet Add File =

Variable - BLOE -

MName

rn...‘f-;’ T P g P ,J"\""\_’—\{

Spray the Data File to your Data Refinery (Thor) Cluster

To use the datafile in our HPCC system, we must "spray" it to all the nodes. A spray or import is the relocation of a
data file from one location (such as a Landing Zone) to multiple file parts on nodes in a cluster.

The distributed or sprayed file is given a logical-file-name as follows: ~thor::in::IMDB::actors.list The system
maintains alist of logical files and the corresponding physical file locations of the file parts.

» Open ECL Watch using the following URL:

http://nnn.nnn.nnn.nnn: pppp(wherennn.nnn.nnn.nnn isyour ESP Server's| P Addressand pppp istheport.
The default port is8010)

© 2015 HPCC Systems®. All rights reserved
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* Click on the Filesicon, then click the Landing Zones link from the navigation.
» Select the two files (actors.list and actresses.list ) then press the Delimited button.
The Spray Delimited dialog displays.

Figure 4. Spray Delimited

Logical Files | Landing Zones | Workunits  XRef
Landing Zones
2 Refresh | Preview: Hax Upload Download Delete Add File ~ | Spray:  Fixed Delimited ~ Y} XML
= Mame slze
= Targat . v
3 mydropzone
Chrysanthemum jpg Groug: s 879
Desert jpa Target Scope: ~tharin::IMDE B4
Target Name
Hydrangeas.jpa 549
ctars list =
Jellyfish jpg sl 77
Koalaipg lii il 780
Lighthouse jpg 56
OriginalPerson 104
Panguans jpg 7
Tullps jpg 62
- Actors list 890
~ actresses list 524
3
= Dpions
Format: ASCIH
Max Record Length: 8192
Separators: )
Omit Separator:
Escape:
Lime Terminators: AU RTLE |
Quote:
Overwrite: + Replicate:
No Split: Compress:
Fail If Mo Source File: Record Structure Present:
| CQuoted Terminator:

» Select mythor in the Group drop-list.

The IP Address is automatically filled and the Local Path is partially filled with the default folder on your landing
zone. Note: The VM and Community Edition typically only has one landing zone defined.

e Complete the Target Scope ~thor::in::IMDB

* Fill intherest of the parameters (if they are not filled in already).
* Max Record Length 8192
o Separator \,

¢ Line Terminator \n,\\r\n

© 2015 HPCC Systems®. All rights reserved
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¢ Quote: '
» Make sure the Overwrite box is checked.

If available, make sure the Replicate box is checked. (The Replicate option is only available on systems where
replication has been enabled.)

* Pressthe Spray button.

A tab opens for each file. On these tabs, you can monitor the progress of each DFU Spray.

Figure 5. View Progress

Logical Files | Landing Zones  Workunits  XRef
Landing Zones | D20140702-182704 D20140702-182704-1

020140702-182704-1 XML Targeat

o |2 Refresh Save Delers AborT Resubamit Modify

= D20140702-182704-1 Spray (Import)

1o D20140702-182704-1
Cluster Name: thar

Job Name: actresses.list

DFU Senver Name: mydfuserver

Queue: dfuserver_gqueus
Protected:

Command: Spray (Import]

State: started

Time Started: 2014-07-02 18:27:35

100%

P VUL L. W YV Vo W, Vo, PSR

50% Done, 0 secs left (524/524M8 S867816KE,

Sumgmary Message; 101l ime taken 7 secs, Average tranziee 6781 6KE/ sec
W‘IIH rr\, Jkr‘- *h'-L

« After both sprays are complete, we can query the logical files on the HPCC to see the files we sprayed.

erant rate=567816KE sec [1/Tnodes|

\

» Click onthe Logical Fileslink

Thefilesdisplay in the Logical Fileslist:

© 2015 HPCC Systems®. All rights reserved
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Figure 6. Display Logical Files

Logical Files  Landing Zones Workunits XRef
Logical Files
= Refresh Open  Delete Remote Copy = Copy Rename Add To Superfile Despr,
=l (i’ Logical Name Owner Description Cluster  Records Size
thorin:imdb:-actors.list mythor 890,378,707
thorinimdb: actresses list mythor 524632186

Working With the Data

In this portion of the example, we will write ECL code to make sure we can read the sprayed datafile .We will define
and execute simple queries on it so we can evaluate it and determine any necessary pre-processing.

 Start the ECL IDE (Start >> All Programs >> HPCC Systems >> ECL IDE)
» Loginto your environment.

» Expand the examples ECL folder in the Repository toolbox.

» Expand the IM DB folder inside.

All the ECL files needed to complete this tutorial are located in the IMDB folder.

Figure7. IMDB ECL Files

i — i
RS v KU |- &I/HLLT*E‘:.A-J'I'-{\H

Repository o

] iles
= T examples
-8
ActorsInMavies

CleanActor
FileActors
KevinBaconMum
KeyskevinBacor
LayoutActors
Searchievi

- ame

“‘:.,‘ &[] _Certification

.-"-. I'..'I...-ﬁ arllibrzir

o, i i | [
<"?|'

I@T"Fl»&r:n::u.:. ;

IQ:"M".h::urh:... .ﬁDatas...

-k B i
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e Open the CleanActor ECL file and examine the code.

This code reads and processes the raw text file. The comments below describe the processing:
| MPORT St d;

EXPORT STRI NG Cl eanAct or (STRING i nfld) := FUNCTI ON
//this can be refined | ater

sl := Std. Str. FindRepl ace(infld, "\'"*',""); // replace apostrophe
s2 := Std. Str. Fi ndRepl ace(s1, "\t',"'"); //replace tabs
s3 := Std. Str. Fi ndRepl ace(s2, '----',""); [/ replace multiple -----
return TRIMs3, LEFT, RIGHT);
END;

© 2015 HPCC Systems®. All rights reserved
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Examine the Data

In this section, we will look at the data and determine if there is any pre-processing we want to perform. Thisis the
step in the devel opment process where we convert the raw data into aform we can actually use.

Note: ThelMDB.FileActors.ecl file specifies the size of the header in the files (actors.list and actresses.list.) The
HEADING() value in the example code was accurate at the time we downloaded the IMDB data, but could
change at any time. We suggest opening in atext editor and checking the line number where the header ends
and actual data begins (as shown below).

Figure 8. actors.list in text editor

e e T X _ 3 L ST R - FATE

222 'REIL'EQR_ -l W oL L e d e _aef b als s
2.3 ]{n:l'r.-:l.es a:rl.d recurring TV roles only, no gusst appsarsancss

2 Please submit entries in the format outlined at the end of the list

3 Feel fres to subnit nev actressss

CEMEEN" = & tElevision SEries
“EHEER" (mini) a televizion ninl-seTries

.LI 1 [=xwxx] = charscter name :
230 <Eu» = puaber Lo indicats billing position in credits *
231 (T} = TY movie. or made for cable movie
232 T) = made for wvideo movi= (this category doss HOT include TV
233 spl=odes repackaged for vides, gusst sppEsarances 1in |,
' variety-conedy specials relsased on video. or ,
pos )
This is the last line of the heading \
-------- EETETEEE )
Titla= LY
. Stefanie Cumann Mcgaha Hight of the Demons (2009) (uncredited) [Goth rawver] ;
24 3 Th= Bad Li=utenant: Paort of Call — Hew Crlean=s (200%) {(uncredited) [Gambler-Bar patron] *
44
245 & Aghour. Lucisnne “Four Star Bevas® (1950) {{£1.15)} [Guest Vaudevillansz]

: & Company, Monlca Bill Barpes Thizs Ansraican Life Liws! (20123 (TV) [Dancers]

Gihacutelvarer, Hichelle Nimesis (2012) [Sonial

51 '47 Impala “Supsrnatural © (2005} {99 Problems (#5.17)} (uncredited) [Herself]
252 ‘Su;-:r:nar.u:ral' {2005 {A Very Supernatural Christmas (#3 28]} {(uncredited) [Hersalf]
251 "Sup=rnatural" {2005} {Abandon ALl Hop= (25 103} l:um::red.:l.tec'l" [Berself]
3 *Suparnstural ® {(20085) {.l'l.l tar School Special (#4.13) (uncredited) [Hersalf]
an T I e e S rf'm:méﬂ?‘* P N

* Open anew Builder window (CTRL+N) and write the following code:

| MPORT | MDB;

OUTPUT( | MDB. Fi | eActors);
* Pressthe syntax check button on the main toolbar (or press F7).

It isaways a good ideato check syntax before submitting.

© 2015 HPCC Systems®. All rights reserved
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» Make sure the selected cluster is your thor cluster, then press the Submit button.

Figure 9. Submit to Thor

4 i) CleanActor.ed *builder_13507.ecl

-

—
INPORT IHMDE:
OUTPUT (IMDE.Filelctors) ;

Lapa_apmn. o™ i N

* When the Workunit completesit displays a green checkmark.

Note: Depending on the size of your cluster and the speed of your server(s), this process could take several minutes.
If you are running this on avirtual machine, it could take as long as 45 minutes to complete.

» Select the Workunit tab (the one with the number and the checkmark next to it) and select the Result 1 tab.

Figure 10. Select Workunit

ML e T T e e el s

"-\.'11nn=-'r'ns=|1'P"

A7 Twm

Exceptions | ECL Watch | Graphs | Result 1 | Resu

Buildsr |-~ 'W20110603-160032 |

/I' Synt

'I'l
J..,_!_Message Code | Location )

"“ﬁmn\)..\_‘m‘M“Mx
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» Scroll down to see more records.

Figure 11. See morerecords

4 -] CleanActar.ed *builder_13507.ecl

## | ackorname movienanme

1 "I3teff”, Stefanie Oxmwann Mogaha| 12 Rounds

2 |"3teff", Stefanie Oxmann Mogaha Night of the Demons

10 |67 Impala SJupernatural
1...|67 Impala Zupernatural
11 |67 Impala Supernatural
<

Exceptions | ECL Watch | Graphs | Result 1 | Result 2
Builder |- Ww20110603-160032 | ;
"Fr"x~.u¢+w*"M“‘“"‘M’\hf‘-\m@ ,“"‘\

» Close the Builder Window.

Processing the Data : Extract, Transform, and Load

In this section, we will write code to transform the original actor data as follows:

» Fromtheraw actors data, we will do an ETL operation (Extract, Transform, Load) to build an actor_movierelation
Set.

» Wewill also construct a Kevin Bacon degrees of separation lookup set. Thisisthe structure we will query to answer
the question:

How many degrees of separation exist between Actor X and Kevin Bacon?

For example: Using Jon Lovitz as the actor, we want information as follows:
Jon Lovitz ( (wasin) Movie X ( (with) Actor2 ((who wasin) MovieY ( (with) Kevin Bacon

We will then write this new file to our Thor cluster so it can be used in parameterized queries.

» Inthe ECL IDE, go to the Repository panel and expand the IMDB folder.
* Openthe ECL File ActorsinMovies.

The code in this ECL file looks like this:
/* R I S S O R o R S S I O I S S S O kR o R
## Copyright 2011 HPCC Systens® All rights reserved.

R R S R S S I R R S S R S O R S O */

/**

© 2015 HPCC Systems®. All rights reserved
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* Produce a slimed down version of the |MDB actor AND actress files to

* permit nore efficient join operations.

* Filter out the novie records we do not want in building our KBacon Nunber sets.
*

*

/

| MPORT $ AS | MDB;
| MPORT St d;

/1 Filter out TV novies, Videos AND sonme docunentary type collections
ds_IMDB : = | MDB. Fil eActors(actornane! ="' AND novi enanme !="'"' AND
Std. Str. Fi nd(novi enane, ' Boffo',1) = 0 AND
Std. Str. Fi nd(novi enane, ' Sl asher Film,1) = 0 AND
novie_type != "Video' AND isTVseries = 'N AND
nmovie_type != 'For TV );

//Slimthe records down to bare essentials for searching AND j oi ni ng
slim|MDB rec : = RECORD

STRI NG5O actor;

STRI NGL50 novi e;

END;

slimIMB rec slimit(ds_|MDB L): = TRANSFORM
SELF. actor := Std. Str. Fi ndRepl ace(L. actornane, "' (1)',"");
SELF. novi e : = L. novi enane; ;

END;

| MDB_nanes := PROQIECT(ds_I| MDB, slim.it(LEFT));
export ActorslnMvies := | MDB_Nanes : persist('~tenp::|MB::ActorslnhMvies');;

This defines arelational data set:-- actor:movie. We will use this definition later.

© 2015 HPCC Systems®. All rights reserved
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Getting Useful Information from Data

Links and Degrees of Separation

Now that we have our datain a useful format, have a relation defined, and the file is in place, we can write code to
use the new datafile.

We want to know how many actors are adistance N from Kevin Bacon. To accomplish this, we will construct sets of
Kevin Bacon's costars that are KBacon number apart.

» Open the KevinBaconNumberSets ECL file.

This ECL code counts the number of actors with "bacon numbers' starting from 1 thru 7, that is up to 7 Levels of
separation. We will use thislater to do searches by building an index.

/* EIE R S S I S R S S

ATTRI BUTE PURPCSE:

Produce a series of sets for Actors and Movies that are : distance-0

away (KBacons Direct novies ), distance-2 Away KBacon's Costars Myvies ,

di stance-3 away - Mvies of Costars of Costars etc all the way upto |evel 7

The nested attributes bel ow are shown here together for the benefit of the reader.

Not es on vari abl e nam ng convention used for costars and novi es

KBMovi es : Myvies Kevin Bacon Wrked in (di stance 0)
KBCoSt ar s :  Stars who worked in KBMbvi es (di stance 1)
KBCoSt ar Movi es : Myvies worked in by KBCoStars
except KBMbvi es (di stance 1)
KBCo2St ar s : Stars(Actors) who worked in KBCoStar Mvies (distance 2)
KBCo2St ar Movi es : Mvies worked in by KBCo2Stars
except KBCoSt ar Movi es (di stance 2)
KBCo3St ar s :  Stars(Actors) who worked i n KBCo2St ar Movi es (di st ance 3)
KBCo3St ar Movi es : Myvies worked in by KBCo3Stars

except KBCo2St ar Movi es (di stance 3)
etc..

EIE R R S S R I R S */

| MPORT St d;
| MPORT | MDB;

EXPORT Kevi nBaconNunber Sets : = MODULE
[/l Constructing a proper nane match function is an art within itself
[/ For sinmplicity we will define a name as matching if both first and | ast nane
/lare found within the string

NarmeMat ch(string full _name, string fnane,string |nanme) :=
Std. Str. Find(full _nane, fname,1) > 0 AND
Std. Str. Fi nd(ful | _nane, | nane, 1) > 0;

[[------ Get KBacon Mvi es

Al | KBEntries := | MDB. Act or sl nMovi es( NaneMat ch(act or, ' Kevin',' Bacon'));

EXPORT KBMovi es : = DEDUP(AI | KBEntries, novie, ALL); // Each novie should ONLY occur once
[[------ Get KBacon CoStars

CoStars := | MDB. Act or sl nMovi es(Movi e | N SET( KBMVbvi es, Mvi e)) ;

EXPORT KBCoStars := DEDUP( CoStars(actor<>'Kevin Bacon'), actor, ALL);

[]------ Cet KBacon Costars' Movies
// CSM= First find all of the novies that a KBCoStar has been in

CSM : = DEDUP(JO N( | MDB. Act or sl n\bvi es, KBCoSt ars, LEFT. act or =Rl GHT. act or,

© 2015 HPCC Systems®. All rights reserved
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TRANSFORM LEFT), LOOKUP),
nmovi e, ALL) ;

/] Now we need to renpve all of those that KB was in hinself
// W can use a set; KB has not been in (quite!) that nany novies

EXPORT KBCoSt ar Movi es : = CSM novi e NOT | N SET(KBMWbvi es, novi e) ) ;

[[------ Bacon # 2 Actors
// To be a Co2Star of Kevin Bacon you nust have appeared in a nmovie with a
[/ CoSt ar of Kevin Bacon
[/ This corresponds to having a Bacon nunber of 2
/1l We are now getting towards the expensive part of the process
KBCo02S : = DEDUP(JO N( I MDB. Act or sl nMovi es, KBCoSt ar Movi es, LEFT. novi e=RI GHT. novi e,
TRANSFORM LEFT), LOOKUP),
actor, ALL);

/] KCCo2S = ALL Actors appearing in Mvies of KBacon's CoActors

[/l The above is all the people in the novies; but some will have been co-stars of KB
[/directly - these nmust be renoved

/1 The LEFT ONLY join renoves itenms in one |list from another

EXPORT KBCo2Stars := JO N(KBCo2S, KBCoStars, LEFT. actor=Rl GHT. act or,
TRANSFORM LEFT), LEFT ONLY);

[]------- bacon # 2 Movi es
/] Co2SM = what novies have all the Co2Stars been in?
Co2SM : = DEDUP(JO N( I MDB. Act or sl nMbvi es, KBCo2Stars, LEFT. actor=RI GHT. act or,
TRANSFORM LEFT), LOOKUP),

novi e, ALL);
[/ Co2SM = ALL Movi es KBCo2Stars have been in
[/ O course sone of these novies will have CoStars in too and thus will already have
//been listed. Note this list will not contain any Kevin Bacon novies OR the novie woul d
[/ have been reached earlier!

Export KBCo2St ar Movi es : = JO N(Co2SM KBCoSt ar Movi es, LEFT. novi e=RI GHT. novi e,
TRANSFORM LEFT) , LEFT ONLY);

[[------ bacon #3 Actors

/] Find people with a Bacon nunber of 3

[/l This code is very simlar to KBCo2Stars; one might be tenpted to common up into a

[/ function or nmacro. However it is worth |ooking at the attribute counts first; we nay be
// down to a small enough set that we can start using in-nmenory functions (e.g.,SET) again.

KBCo03S : = DEDUP(JO N(I MDB. Act or sl nMbvi es, KBCo2St ar Movi es, LEFT. novi e=RI GHT. novi e,
TRANSFORM LEFT), LOOKUP),
actor, ALL);

/] KBCo3S = ALL CoStars in KBCo2Star Myvies

/] The above is all the people in the novies; but sonme will have been co2stars of KB

[/l directly - these nmust be renoved. The LEFT ONLY join renpves itens in one list from
[/ another. There should not be any direct CoStars in this list (or the novie would have
/1 been a CoStarMvie not a CoCoStarMvie)

EXPORT KBCo3Stars := JO N(KBCo3S, KBCo2Stars, LEFT. actor=Rl GHT. act or,
TRANSFORM LEFT) , LEFT ONLY) ;

[]----- bacon #3 Movi es
/!l So what novies have all the KBCo3Stars been in?

Co3SM : = DEDUP(JO N( | MDB. Act or sl nMbvi es, KBCo3Stars, LEFT. actor =Rl GHT. act or,
TRANSFORM LEFT), LOOKUP),
nmovi e, ALL);

/]l Co3SM = ALL Mbvi es KBCo3Stars have been in

© 2015 HPCC Systems®. All rights reserved
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[/ O course sone of these novies will have KBCo2Stars in too and thus will already have
/1 been listed. Note We ONLY have to renpve one |evel back fromthe list; previous |evels
/1 cannot be reached by definition

EXPORT KBCo3St ar Mbvi es : = JO N(Co3SM KBCo2St ar Mbvi es, LEFT. novi e=Rl GHT. novi e,
TRANSFORM LEFT) , LEFT ONLY) ;

[]------ bacon #4 Actors
KBCo4S : = DEDUP(JO N(I MDB. Act or sl nMbvi es, KBCo3St ar Movi es, LEFT. novi e=RI GHT. novi e,
TRANSFORM LEFT), LOOKUP),
actor, ALL);

EXPORT KBCo4Stars := JO N(KBCo4S, KBCo3Stars, LEFT. actor=Rl GHT. act or,
TRANSFORM LEFT) , LEFT ONLY) ;

[]----- bacon #4 Mbvi es
// So what novies have all the Cod4Stars been in?

Co4SM : = DEDUP(JO N( | MDB. Act or sl nMbvi es, KBCo4Stars, LEFT. actor =Rl GHT. act or,
TRANSFORM LEFT), LOOKUP),
nmovi e, ALL);

[/ Co4SM = ALL Movi es KBCo4Stars have been in

/Il O course sonme of these novies will have Co3Stars in too and thus will already have

[/l been listed. Note W ONLY have to renove one |evel back fromthe list; previous |evels
/1 cannot be reached by definition

EXPORT KBCo4St ar Movi es : = JO N(Co4SM KBCo3St ar Movi es, LEFT. novi e=RI GHT. novi e,
TRANSFORM LEFT) , LEFT ONLY);

[f=----- bacon #5 Stars
KBCo5S : = DEDUP(JO N( | MDB. Act or sl nMovi es, KBCo4St ar Movi es, LEFT. novi e=RI GHT. novi e,
TRANSFORM LEFT), LOOKUP),
actor, ALL);

EXPORT KBCo5Stars := JO N(KBCo5S, KBCo4Stars, LEFT. actor=Rl GHT. actor,
TRANSFORM LEFT) , LEFT ONLY);

----- bacon #5 Mvi es
Co5SM : = DEDUP(JO N( | MDB. Act or sl nMovi es, KBCo5Stars, LEFT. actor=Rl GHT. act or,
TRANSFORM LEFT), LOOKUP),
novi e, ALL) ;

EXPORT KBCo5St ar Movi es : = JO N(Co5SM KBCo4St ar Movi es, LEFT. novi e=RI GHT. novi e,
TRANSFORM LEFT) , LEFT ONLY);

[]----- bacon #6 Stars
[/ Find people with a Bacon nunber of 6
// KBCo5 is getting small again - can nove back down to the SET?

KBCo6S : = DEDUP(I MDB. Act or sl nMbvi es(novi e | N SET(KBCo5St ar Movi es, novi e)),
actor, ALL);

EXPORT KBCo6Stars := JO N(KBCo6S, KBCo5Stars, LEFT. actor=Rl GHT. actor,
TRANSFORM LEFT) , LEFT ONLY);

[]----- bacon #6 Mvi es
Co6SM : = DEDUP( | MDB. Act or sl nMovi es(actor | N SET(KBCo6Stars, actor)), novie, ALL);

EXPORT KBCo6St ar Movi es : = Co6SM novi e NOT | N SET( KBCo5St ar Movi es, novie));

[l----- bacon #7 Mvi es

/1 Find people with a Bacon nunber of 7

KBCo7S : = DEDUP(| MDB. Act or sl nMovi es(novi e | N SET(KBCo6St ar Movi es, novi e)), actor, ALL);
EXPORT KBCo7Stars := KBCo7S(actor NOT |IN SET(KBCo6Stars, actor));
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[f----- W just have to count themall !! (How many holes in Al bert Hall?)
EXPORT doCounts := PARALLEL(
OUTPUT( COUNT( KBMbvi es), NAMED(' KBMbvi es')),
OUTPUT( COUNT( KBCoSt ars), NAMED(' KBCoStars')),
OUTPUT( COUNT( KBCoSt ar Movi es), NAMED(' KBCoSt ar Movi es')),
OUTPUT( COUNT( KBCo2St ars), NAMED(' KBCo2Stars')),
OUTPUT( COUNT( KBCo2St ar Movi es), NAMED(' KBCo2St ar Movi es')),
OUTPUT( COUNT( KBCo3St ars), NAMED(' KBCo3Stars')),
OUTPUT( COUNT( KBCo3St ar Movi es), NAMED(' KBCo3St ar Movi es')),
OUTPUT( COUNT( KBCo4St ars), NAMED(' KBCo4Stars')),
OUTPUT( COUNT( KBCo4St ar Movi es), NAMED(' KBCo4St ar Movi es')),
OUTPUT( COUNT( KBCo5St ars), NAMED(' KBCo5Stars')),
OUTPUT( COUNT( KBCo5St ar Movi es), NAMED(' KBCo5St ar Movi es' ) ),
OUTPUT( COUNT( KBCo6St ars), NAMED(' KBCo6Stars')),
OUTPUT( COUNT( KBCo6St ar Movi es), NAMED(' KBCo6St ar Movi es' ) ),
OUTPUT( COUNT( KBCo7St ars), NAMED(' KBCo7Stars')),
OUTPUT( KBCo7St ar s)
)

END;
* Open anew Builder Window and type:

| MPORT | MDB;
| MDB. Kevi nBaconNunber Set s. doCount s;

 Check the syntax then press the Submit button.

Note: Depending on the size of your cluster and the speed of your server(s), this process could take several minutes.
If you are running this on avirtual machine, it could take as long as an hour to complete.

» When the process completes, each row shown below becomes it's own result tab. You will get a sample of the
output as follows:

Note: The datafilesfor thistutorial change frequently, your results may vary from those shown in this document.

KB Movies 71

KB Co Stars 3520
KB Co Star Movies 33504
KB Co 2 Stars 430145
KB Co 2 Star Movies 251867
KB Co 3 Stars 896009
KB Co 3 Star Movies 51650
KB Co 4 Stars 102729
KB Co 4 Star Movies 2634
KB Co 5 Stars 6080
KB Co 5 Star Movies 190
KB Co 6 Stars 450
KB Co 6 Star Movies 14

KB Co 7 Stars 22
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Next Steps

Now that you have successfully processed the data and established links, what's next?

Two more ECL files are included in the IMDB folder that you can use in conjunction with the examples you have
already worked through in this tutorial:

» KeysKevinBacon -- Builds an index of actors/actresses and the movies they have starred in.

Y ou must build this index before you can run queries to find the degree of separation between Kevin Bacon and an
actor of your choice.

To build the index, open a builder window and type the following code:

| MPORT | MDB;
| MDB. KeysKevi nBacon. Bui | dAl | ;

Press the Submit button to run the ECL code and build the index.

SearchKevinBaconLinks -- Searches the index you built to give you the degree of separation between an actor and
Kevin Bacon.

For example, to find the degree of separation between Kevin Bacon and Andi Everingham, open a builder window
and type the following code:

| MPORT | MDB;
| MDB. Sear chKevi nBaconLi nks(' Everi ngham Andi');

Make sure the selected cluster is your hThor cluster, then press the Submit button to run the query.

When it has completed, click on the Workunit ID tab.

Two results are shown.

Result1 shows the degree of separation between the actor and Kevin Bacon.

Interpret the results as follows:

Actor isat level 1 - The actor you chose and Kevin Bacon starred in a movie together.

Actor isat level 2 - The actor you chose starred in a movie with an actor who starred in a movie with Kevin Bacon.
The higher the level, the greater the degree of separation between the actor you chose and Kevin Bacon.

In this example, the actor is at level 6, indicating that there are 6 degrees of separation between Andi Everingham
and Kevin Bacon.

Result2 shows the level (degree of separation), the name of the actor and the movie they starred in.
Each line shows an actor and the movie they starred in which links them to each other and eventually to Kevin Bacon.
Have fun finding the degrees of separation between any actor and Kevin Bacon.

Remember to build the index first.
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