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1 Introduction

When we wander through the Internet, we leave behind digital traces of our passage. Some
of our traces are embedded in our digital pictures[5], in our cell phone usage patterns[2], and
from the cookies that we leave on our personal computers[3]. We are going to explore how
some of these systems work as “recommenders” by using the Internet Movie Database(IMDb)
to recommend movies that we might enjoy based on “misinformation” that we provide.

Our exploration will be to design a recommendation system that will understand and
correct our misinformation, use the corrected information to identify specific relevant at-
tributes, and using those attributes, recommend other new items we may be interested in.
With data from the IMDb, we will:

1. Start with a misspelled movie title,

2. Have the database recommend a title that is close to our misspelled one,

3. Have the database identify which genre, or genres the movie belongs to,

4. Have the database combine the genres with a subset of the actors from the movie, and

to recommend other movies that we might be interested in viewing. These recommended
movies will have some of the same actors from our original movie, and will belong to the
same genre. We will be doing this using a venerable piece of structured query language
(SQL) (see Section D on page 38) software called PostgreSQL (see Section A on page 22).

The idea being; if we liked the original movie, then we should like some of the recom-
mended ones. This idea is behind many of the recommender systems that we use and observe
everyday (see Figure 1 on the following page).

2 Approach

Now we will start delving into the details of how our movie recommendations system works,
and conclude with some examples.

2.1 Data sources

Our raw movie database information is available for download from the Internet Movie
Database (IMDb) website1. Rather than download individual entries from the IMDb, we will
download large files specific to data types of interest from the IMDb Alternative Interfaces
website2. The IMDb Alternative Interfaces in turn points to an FTP site where we can
download data types of interest3. The three types of data we need are:

1http://www.imdb.com/
2http://www.imdb.com/interfaces
3ftp://ftp.fu-berlin.de/pub/misc/movies/database/

http://www.imdb.com/
http://www.imdb.com/interfaces
ftp://ftp.fu-berlin.de/pub/misc/movies/database/


(a) Barnes & Noble

(b) Home Depot

Figure 1: Barnes & Noble and Home Depot web pages. These websites recommend ad-
ditional items based on the user’s past activities and the activities of other users. The
recommendation areas are outlined in red.
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1. actors (a list of actors from each movie) in the file actors.list.gz (approximately 295
GB compressed)

2. genres (which assigns each movie to one or more genres) in the file genres.list.gz (ap-
proximaltely 17 GB compressed)

3. movies (in the IMDb general sense) in the file movies.list.gz (approximately 37 GB
compressed)

These files will allow us to go from a movie title to actors in that movie to which genres
that movie is part of, and then to find other movies in the same genres that had some of the
same actors as the original movie. Conceptually; if we liked movie A then we should mike
movie B because it as some of the same actors, and is the same type as A.

Simplifying assumptions

This report is a “proof of concept” level effort, vice a production level effort. As such,
there are a number of simplifying assumptions and design decisions that were made.
These include:

1. Only deal with ASCII characters. The IMDb has movies (and other data) about
productions made around the world. In many cases, the movie names contain
characters that are outside the ASCII character set. Those characters are silently
removed during the database creation.

2. Only deal with movies. The IMDb contains things other than traditional theater
movies, including:

• Shorts,

• Videos,

• TV shows,

• Games,

• Animations, and

• other forms of electronic entertainment.

3. The number of common actors is fixed at 2. When the number of actors in a
movie is small (< 10), it is likely that they will be together in another movie.
When the number of actors is large (> 100), it is unlikely that they will be
together in another movie. In a production system, the number of common
actors could be a user entered value.

4. The Levenshtein distance (see Section 2.3 on page 6) is fixed at 4. In a production
system, this could be a user entered value.

3



Table 1: Number of records downloaded from IMDb The gross number of records include
a small number (< 300) lines of header and other information that is not loaded into the
database.

Gross number Records
File name of records in db.
actors.list.gz 17,855,640 6,117,750
actresses.list.gz 10,882,460 3,264,670
genres.list.gz 2,069,761 1,531,462
movies.list.gz 3,439,898 794,234

Table 2: PostgreSQL tables used for this demonstration. The name data type in the table
is evident from the field name. Each table has another field (titleBase64) whose purpose
may not be self evident. Because the IMDb is an international database, movie titles may
contain characters that have special meaning to PostgreSQL, and would be difficult to load
and process. Therefore the titles are all base 64 encoded so that special characters are
preserved, but the encoding results in pure ASCII representation.

Table name Column name Characteristics

actors
actor varchar(1000)
titleBase64 varchar(1000)

genre
genre varchar(1000)
titleBase64 varchar(1000)

movies
title varchar(1000)
titleBase64 varchar(1000)

The simplifications resulted in fewer records being added to the recommendations database (see Ta-
ble 1).

2.2 Database organization

The database consists of three tables, one for each type of data downloaded from the
IMDb (see Table 2). A Pareto chart of the genres in the database is was created (see
Figure 2 on page 7). From the chart it is easy to see that almost 50% of the entries are clas-
sified as “short” or “drama” or both. An textual distribution is provided as well (see Table 3
on the next page).
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Table 3: Number of database entries by genre.

Genre Count

Action 44,836

Adult 7,781

Adventure 25,769

Animation 37,826

Biography 18,083

Comedy 177,313

Crime 32,598

Documentary 140,445

Drama 264,613

Family 30,753

Fantasy 25,100

Film-Noir 612

Game-Show 51

History 15,337

Horror 37,999

Musical 12,521

Music 18,441

Mystery 22,041

News 7,140

Reality-TV 228

Romance 51,450

Sci-Fi 20,959

Short 452,549

Sport 9,015

Talk-Show 116

Thriller 51,766

War 12,455

Western 13,665
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With so many different genres, and so many movies categorized into each genre; a natural
question is: how many movies share common categories? For instance, how many movies
are categorized as Biography, Crime, and Documentary? While the question is easily stated,
and easily computed there are nuances that contribute to making the question difficult to
answer as the number of categorizes increases. For the three representative categories, there
are 8 possible ways that movies could be categorized. These are

1. In Biography only.

2. In Crime only.

3. In Documentary only.

4. In Biography and Crime, but not in Documentary.

5. In Crime and Documentary, but not in Biography.

6. In Biography and Documentary, but not in Crime.

7. In Biography and Documentary and Crime.

8. Not in Biography, nor Documentary, nor Crime.

It terms out that the number of possible combinations is 2n. Our proof of concept has 28
genres:

228 =268,435,456 possible combinations (see Section B on page 23)

.

2.3 Levenshtein distance algorithm

“. . . , the Levenshtein distance is a string metric for measuring the difference
between two sequences. Informally, the Levenshtein distance between two words
is the minimum number of single-character edits (i.e. insertions, deletions or
substitutions) required to change one word into the other.”

Wikipedia Staff [12]

Levenshtein distance (LD) may also be referred to as edit distance. The LD can be
viewed as a metric for comparing two strings[6]. The greater the LD is, the more different
the two strings are.

LD has been used in:
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Figure 2: Pareto chart of genres. The three most common categorizations (Short, Drama,
and Comedy) account for almost 60% of all categorizations.
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• Spell checking

• Speech recognition

• DNA analysis

• Plagiarism detection

The following algorithm and example are taken from[4]. Assumptions:

1. The source string is called: s

2. The target string is called: t

3. The cost of all edit operations (insertions, deletions or substitutions) is 1. (Note: This
may not be the real case in a real system.)

The goal is to compute the LD from s to t.
Mathematically[12]; LD between strings s,t (of length | s | and | t | respectively) is given

by levs,t(| s |, | t |). Where:

levs,t(i, j) =


max(i, j) if min(i, j) = 0,

min


levs,t(i− 1, j) + cost

levs,t(i, j − 1) + cost otherwise.

levs,t(i− 1, j − 1) + cost(si 6=tj)

where 1(si 6=tj) is the indicator function equal to 0 when si = tj and equal to 1 otherwise.
An algorithmic explanation can be found in (see Table 4).

Table 4: Levenshtein algorithm.

Step Description

1 • Set n to be the length of s.
• Set m to be the length of t.
• If n = 0, return m and exit.
• If m = 0, return n and exit.
• Construct a matrix containing 0. . .m rows and 0. . .n

columns.

(Continued on the next page.)
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Table 4. (Continued from the previous page.)

Step Description

2 • Initialize the first row to 0. . .n.
• Initialize the first column to 0. . .m.

3 Examine each character of s (i from 1 to n).

4 Examine each character of t (j from 1 to m).

5 • If s[i] equals t[j], the cost is 0.
• If s[i] doesn’t equal t[j], the cost is 1.

6 Set cell lev(i, j) of the matrix equal to the minimum of:

• The cell immediately above plus 1: lev(i− 1, j) + 1.
• The cell immediately to the left plus 1: lev(i, j − 1) + 1.
• The cell diagonally above and to the left plus the cost:
lev(i− 1, j − 1) + cost

7 After the iteration steps (3, 4, 5, 6) are complete, LD is found in
cell lev(n,m)..

An example showing the lev matrix for changing the start string s GUMBO to the target
string t GAMBOL provided (see Table 5 on the following page).

We will use LD to find the closest (lowest LD) between the a movie title entered by the
user, and all movie titles in our database.

9



Table 5: Levenshtein converting GUMBO to GAMBOL. The LD (number of insertions,
deletions or substitutions) is shown in the lower left hand cell of the last table as 2.

Steps 1 and 2
G U M B O

0 1 2 3 4 5
G 1
A 2
M 3
B 4
O 5
L 6

Steps 3 to 6 (i = 1)
G U M B O

0 1 2 3 4 5
G 1 0
A 2 1
M 3 2
B 4 3
O 5 4
L 6 5

Steps 3 to 6 (i = 2)
G U M B O

0 1 2 3 4 5
G 1 0 1
A 2 1 1
M 3 2 2
B 4 3 3
O 5 4 4
L 6 5 5

Steps 3 to 6 (i = 3)
G U M B O

0 1 2 3 4 5
G 1 0 1 2
A 2 1 1 2
M 3 2 2 1
B 4 3 3 2
O 5 4 4 3
L 6 5 5 4

Steps 3 to 6 (i = 4)
G U M B O

0 1 2 3 4 5
G 1 0 1 2 3
A 2 1 1 2 3
M 3 2 2 1 2
B 4 3 3 2 1
O 5 4 4 3 2
L 6 5 5 4 3

Steps 3 to 6 (i = 5)
G U M B O

0 1 2 3 4 5
G 1 0 1 2 3 4
A 2 1 1 2 3 4
M 3 2 2 1 2 3
B 4 3 3 2 1 2
O 5 4 4 3 2 1
L 6 5 5 4 3 2

10



3 Results

Interactions with the database are initiated by the user. Some misspelled movie names will
result in recommendations (small number of actors, lots of movies being made at roughly the
same time, small industry, etc.), while others won’t (large cast, belonging to multiple conflict-
ing genres, etc.). We will got though a couple of example iterations, showing the “normal”
output, and the more detailed SQL queries and responses (see Section E on page 43).

First we will show a “normal” interaction where the user enters the misspelled title:
Copid rides the range. Normal interactions are listed (see Table 6), and then detailed ones
are listed (see Table 7 on page 13). Normal interactions are listed (see Table 8 on page 17) for
“The Dark Knight” identified as the intended movie when “The Dirk Knight” (the default
movie title) is entered.

Table 6: Normal output for “Copid rides the range”

Line Output Explanation

1 You entered ’Copid rides the range’ and we
chose ’Cupid Rides the Range’ as our best
match. Out of:

A repeat of what the user
entered to provide feed-
back.

1. Cupid Rides the Range

2 ’Cupid Rides the Range’ belongs to 3 genres
including:

The genres that the movie
was classified as part of.

1. Music

2. Western

3. Short

3 These 10 actors appeared in ’Cupid Rides the
Range’:

A list of actors and ac-
tresses.

Phelps, Norman ; Strange, Glenn (I) ; McKen-
zie, Robert (I)

Worden, Hank ; Ros, Elvira ; Phelps, Willie

Whitley, Ray ; Card, Ken ; Phelps Brothers,
The

Phelps, Earl ;

4 We will pick 2 of them. Actors are selected at ran-
dom and may vary between
runs.

(Continued on the next page.)
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Table 6. (Continued from the previous page.)

Line Output Explanation

We have selected these actors:

Phelps, Norman Phelps, Willie

5 There are 21 recommendations. Recommendations were
found. Sometimes there
won’t be any.

They are (in no particular order):

1. Border G-Man

2. Prairie Papas

3. Ranch House Romeo

4. A Buckaroo Broadcast

5. Bandits and Ballads

6. Trouble in Texas

7. Molly Cures a Cowboy

8. Rawhide

9. Sagebrush Serenade

10. Painted Desert

11. The Renegade Ranger

12. Trouble in Sundown

13. Gun Law

14. Rhythm Wranglers

15. Six-Gun Gold

16. A Western Welcome

17. Hittin’ the Trail

18. Where the West Begins

19. Cactus Capers

20. Tex Rides with the Boy Scouts

21. The Utah Trail

12



Table 7: Detailed output for “Copid rides the range”

Line Output Explanation

1

\connect chuck;

Commands sent to the database.select distinct title, titlebase64, leven-
shtein(title, ’Copid rides the range’) from
movies where levenshtein (title, ’Copid rides
the range’) < 4 order by levenshtein limit 10 ;

\q

2

You are now connected to database ’chuck’ as
user ’chuck’.

Response from the database.
title — titlebase64 — levenshtein

———————–+——————————
+————-

Cupid Rides the Range —
Q3VwaWQgUmlkZXMgdGhlIFJhbmdl
— 3

(1 row)

3
You entered ’Copid rides the range’ and we
chose ’Cupid Rides the Range’ as our best
match. Out of:

Feedback to the user.

1. Cupid Rides the Range

4
\connect chuck;

Commands sent to the database.
select distinct genre from
genre where titlebase64 =
’Q3VwaWQgUmlkZXMgdGhlIFJhbmdl’;

5

You are now connected to database ’chuck’ as
user ’chuck’.

Response from the database.

genre

———

Music

Western

Short

(3 rows)

(Continued on the next page.)
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Table 7. (Continued from the previous page.)

Line Output Explanation

6

’Cupid Rides the Range’ belongs to 3 genres
including:

Feedback to the user.
1. Music

2. Western

3. Short

7

\connect chuck

Commands sent to the database.select distinct actor from ac-
tors where titlebase64 =
’Q3VwaWQgUmlkZXMgdGhlIFJhbmdl’;

\q

8

You are now connected to database ’chuck’ as
user ’chuck’.

Response from the database.

actor

———————-

Phelps, Norman

Strange, Glenn (I)

McKenzie, Robert (I)

Worden, Hank

Ros, Elvira

Phelps, Willie

Whitley, Ray

Card, Ken

Phelps Brothers, The

Phelps, Earl

(10 rows)

9

These 10 actors appeared in ’Cupid Rides the
Range’:

Feedback to the user.Phelps, Norman Strange, Glenn (I) McKenzie,
Robert (I)

Worden, Hank Ros, Elvira Phelps, Willie

Whitley, Ray Card, Ken Phelps Brothers, The

(Continued on the next page.)
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Table 7. (Continued from the previous page.)

Line Output Explanation

Phelps, Earl

We will pick 2 of them.

We have selected these actors:

Phelps, Norman Phelps, Willie

10

\connect chuck

Commands sent to the database.select distinct titlebase64 from genre where
titlebase64 in (select distinct a1.titlebase64
from actors as a1 join actors as a2 on
a1.titlebase64 = a2.titlebase64 and a2.actor =
’Phelps, Willie’ and a1.actor =’Phelps, Nor-
man’);

\q

11

You are now connected to database ’chuck’ as
user ’chuck’.

Response from the database.

titlebase64

——————————————

Qm9yZGVyIEctTWFu

Q3VwaWQgUmlkZXMgdGhlIFJhbmdl

UHJhaXJpZSBQYXBhcw==

UmFuY2ggSG91c2UgUm9tZW8=

QSBCdWNrYXJvbyBCcm9hZGNhc3Q=

QmFuZGl0cyBhbmQgQmFsbGFkcw==

VHJvdWJsZSBpbiBUZXhhcw==

TW9sbHkgQ3VyZXMgYSBDb3dib3k=

UmF3aGlkZQ==

U2FnZWJydXNoIFNlcmVuYWRl

UGFpbnRlZCBEZXNlcnQ=

VGhlIFJlbmVnYWRlIFJhbmdlcg==

VHJvdWJsZSBpbiBTdW5kb3du

R3VuIExhdw==

Umh5dGhtIFdyYW5nbGVycw==

(Continued on the next page.)
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Table 7. (Continued from the previous page.)

Line Output Explanation

U2l4LUd1biBHb2xk

QSBXZXN0ZXJuIFdlbGNvbWU=

SGl0dGluJyB0aGUgVHJhaWw=

V2hlcmUgdGhlIFdlc3QgQmVnaW5z

Q2FjdHVzIENhcGVycw==

VGV4IFJpZGVzIHdpdGggdGhlIEJveSBTY291dHM=

VGhlIFV0YWggVHJhaWw=

(22 rows)

12

There are 21 recommendations.

Final data presented to the user.

They are (in no particular order):

1. Border G-Man

2. Prairie Papas

3. Ranch House Romeo

4. A Buckaroo Broadcast

5. Bandits and Ballads

6. Trouble in Texas

7. Molly Cures a Cowboy

8. Rawhide

9. Sagebrush Serenade

10. Painted Desert

11. The Renegade Ranger

12. Trouble in Sundown

13. Gun Law

14. Rhythm Wranglers

15. Six-Gun Gold

16. A Western Welcome

17. Hittin’ the Trail

18. Where the West Begins

19. Cactus Capers

20. Tex Rides with the Boy Scouts

(Continued on the next page.)
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Table 7. (Continued from the previous page.)

Line Output Explanation

21. The Utah Trail

(Last page.)

Table 8: Normal output for “The Dark Knight”

Line Output Explanation

1

You entered ’The Dirk Knight’ and we chose
’The Dark Knight’ as our best match. Out of: Feedback to the user.

1. The Dark Knight

2. The Dim Knight

3. The Dark Light

2

’The Dark Knight’ belongs to 5 genres includ-
ing: Feedback to the user.

1. Action

2. Fantasy

3. Short

4. Drama

5. Crime

3

These 261 actors appeared in ’The Dark
Knight’:

Feedback to the user.

Lesley, David White, Michael Jai

List of actors redacted (see Section C on
page 34)

Ritz, Sara Campbell, Tommy

Pierce, Ernest Malkin, Simon

Webb, Bronson Hoving, John

McAllister, Lisa (I) Chin Han

List of actors redacted (see Section C on
page 34)

(Continued on the next page.)
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Table 8. (Continued from the previous page.)

Line Output Explanation

Kalesperis, Adam Shah, Vivek (II)

4

We will pick 2 of them.

Feedback to the user.We have selected these actors:

Campbell, Tommy Chin Han

5 Sorry no recommendations possible. Feedback to the user.

18



4 Conclusion

We created a movie recommendation system that mimics recommendation systems in that
we encounter all over the Internet. We demonstrated how the system would respond when
given misspelled movie titles. Recommendations were based on having at least two actors
from the original movie in another movie that was in same genres as the original. In some
cases, recommendations were found, and in others none were found.

One misspelled movie title, “Copid rides the range” (see Figure 3 on the next page)
resulted in 21 recommendations. Another misspelled movie title “Dirk Knight” (see Figure 4
on page 21) resulted in 0 recommendations.

The proof of concept recommendation system worked. It is not a production class system,
and could be improved by:

1. Selecting the common actors based on their placement in the credits, vice random
selection.

2. Supporting the full Unicode character set, vice only ASCII.

3. Incorporation the user’s past genre history when limiting searches, vice using the com-
plete set of genre assignments from the original movie.
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Figure 3: Movie poster for “Cupid Rides the Range” Movie staring Ray Whitley (1939).Image
from [7]
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Figure 4: Movie poster for “Dark Knight” Movie starring Christian Bale, and Heath Ledger
(2008). Image from [8].
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A A PostgreSQL timeline

PostgreSQL is old[9].

• Started at UC Berkley as POSTGRES in 1986.

• DARPA and Army Research Office (ARO) project

• Demoed in 1987, presented in 1988, released in 1989

• Evolved into Postgres95

• Name changed in 1985 to PostgreSQL to reflect origin and new SQL capability

• Open source software available 1 Aug. 1996 [10]

• Online presence at PostgreSQL.org since 22 Oct. 1996

• Under active development, major releases approx. yearly

• Official name PostgreSQL, nicknamed Postgres

• Postgres is Post(In)gres (yet another SQL database)[11]

An old and on going project. PostgreSQL is very widely available.

Figure 5: PostgreSQL Elephant.
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B Venn diagrams

“A Venn diagram (also known as a set diagram or logic diagram) is a diagram
that shows all possible logical relations between a finite collection of different sets.”

Wikipedia Staff [13]

Venn diagrams are used to visualize how different sets of data intersect (or don’t intersect).
We’ll use three different sets of data A, B, and U for our general discussion before delving
into questions about our proof of concept genre database.

A and B represent to sets of data, that have some members in their respective sets in
common. These sets could be animals, vegetables, minerals, numbers, books, or anything
that we want. U is the universe of all things, including all of A and all of B. Using these
three sets (see Figure 6 on the next page), we can say somethings about them.

A series of Venn diagrams were created to visualize the question of how many movies
were in the data sets Biography and Documentary and Crime. The Western and Adventure
genres were added to the data sets of interest in order to show how complex Venn diagrams
can get with only a small number of sets.

Monochromatic Venn diagrams can convey the overlap of the data sets (genres) (see
Figures 7 on page 25 through 11 on page 29), but there are times when a polychromatic
presentation helps (see Figure 12 on page 30).

The number of ways of picking unordered subsets from a larger set is known as the bino-
mial coefficient. If the larger set contains the elements Biography, Crime,Documentary, Adventure
and we were interested in counting the number of subsets that had exactly 2 elements, then
the subsets would be:

1. Biography, Crime

2. Biography,Documentary

3. Biography,Adventure

4. Crime,Documentary

5. Crime,Adventure

6. Documentary, Adventure
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(a) Intersection of two sets: A ∩B (b) Union of two sets: A ∪B

(c) Symmetric difference of two sets:
A∆B

(d) Relative complement of A (left) in
B (right): Ac ∩B = B\A

(e) Absolute complement of A in U :
Ac = U\A

Figure 6: Representative Venn diagrams. The corresponding mathematical notation is in
the caption of each subfigure.
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Figure 7: Venn diagram of the Biography genre.
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Figure 8: Venn diagram of the Biography and Crime genres (Biography∪Crime). Showing
there are 999 common movies in both genres.
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Figure 9: Venn diagram of the Biography and Crime Western genres (Biography∪Crime∪
Western). Showing there are 52 common movies in all genres.
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Figure 10: Venn diagram of the Biography and Crime Western and Adventure genres
(Biography ∪Crime∪Western∪Adventure). Showing there are 21 common movies in all
genres.
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Figure 11: Venn diagram of the Biography and Crime Western and Adventure and Docu-
mentary genres (Biography ∪ Crime ∪Western ∪ Adventure ∪ Documentary). Showing
there are 17 common movies in all genres.
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Figure 12: Colorful Venn diagram of Horror and Fantasy and Biography and Drama and
Comedy. It is interesting to see that there are 0 movies common to all genres. This diagram
was made possible by modifying the code from http://www.inside-r.org/packages/cran/

VennDiagram/docs/venn.diagram. The modified code is attached to this report.

30

http://www.inside-r.org/packages/cran/VennDiagram/docs/venn.diagram
http://www.inside-r.org/packages/cran/VennDiagram/docs/venn.diagram


If we vary the number of elements in the subsets from 0 to 4 (because our example has
4 elements in the complete set), we end up with an interesting pattern of number of subsets
based on the desired size of the subset (see Table 9 on the next page).

If we say that n is the number of elements in the larger set, and k is the number of
elements in the subset, then we can say nchoosek which is often written

(
n
k

)
(the binomial

coefficient) which expands to n!
k!∗(n−k)! .

By looking at the pattern of numbers in the Count column (see Table 9 on the following
page), and varying k (all the while keeping n fixed and larger than k), we start to see a
pattern. This pattern is known as Pascal’s Triangle. Pascal’s Triangle

“[T]he triangular array of integers, with 1 at the apex, in which each number
is the sum of the two numbers above it in the preceding row . . .

Borowski and Borwein [1]

A Pascal Triangle for n = 5 has been created (see Table 10 on page 33). While the
coefficients are patently obvious afterwards, it is helpful to see they represent (see Table 11
on page 33). A slightly different presentation of Pascal’s Triangle makes it easy to understand
and compute the number of coefficients4 (see Table 12 on page 33).

Looking at enough of these cases, and counting the number of subsets for each nchoosek
case where we vary k from 0 to n, we can arrive at the final formula:

subsets =
k∑

k=0

(
n

k

)
=

(
n

0

)
+

(
n

1

)
+ . . .

(
n

n

)
=

n!

0! ∗ (n− 0)!
+

n!

1! ∗ (n− 1)!
+ . . .

n!

n! ∗ (n− n)!

= 2n

4www.cs.columbia.edu/~cs4205/files/CM4.pdf
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Table 9: Choosing different genre combinations.

Choose Chosen Subsets
0

1. (None.)
1

1
1. Biography
2. Crime
3. Documentary
4. Adventure

4

2
1. Biography, Crime
2. Biography,Documentary
3. Biography,Adventure
4. Crime,Documentary
5. Crime,Adventure
6. Documentary, Adventure

6

3
1. Biography, Crime,Documentary
2. Biography, Crime,Adventure
3. Biography,Documentary, Adventure
4. Crime,Documentary, Adventure

4

4
1. Biography, Crime,Documentary, Adventure

1

Total 16
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Table 10: Pascal’s Triangle up to n = 5. Each coefficient is the sum of the two above to the
left and to the right (assuming that blanks are treated as 0s). Python source code to create
table from http://www.bedroomlan.org/coding/pascals-triangle-latex. Python code
is attached to this report.

n = 0: 1

n = 1: 1 1

n = 2: 1 2 1

n = 3: 1 3 3 1

n = 4: 1 4 6 4 1

n = 5: 1 5 10 10 5 1

Table 11: Pascal’s Triangle up to n = 5 as binomials.

n = 0:
(
0
0

)
n = 1:

(
1
0

) (
2
0

)
n = 2:

(
2
0

) (
2
1

) (
2
2

)
n = 3:

(
3
0

) (
3
1

) (
3
2

) (
2
3

)
n = 4:

(
4
0

) (
4
1

) (
4
2

) (
4
3

) (
4
4

)
n = 5:

(
5
0

) (
5
1

) (
5
2

) (
5
3

) (
5
4

) (
5
5

)

Table 12: Pascal’s Triangle up to n = 5 reformatted coefficients.

n
(
n
0

) (
n
1

) (
n
2

) (
n
3

) (
n
4

) (
n
5

)
Σ

0 1 1
1 1 1 2
2 1 2 1 3
3 1 3 3 1 8
4 1 4 6 4 1 16
5 1 5 10 10 5 1 32
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C “The Dark Knight” actors

Actors and actresses can have the same name as other actors and actresses. The IMDb
resolves these by appending a Roman numeral in parentheses after the name.

These 261 actors (in alphabetical order) appeared in ’The Dark Knight’:

1. Ajala, David

2. Albertson, Jeff

3. Aldaz, Tracy L.

4. Allen, Matthew W.

5. Anderson, Christopher
James

6. Armourae, Stephen

7. Armstrong, William (I)

8. Azpeitia, Alisa

9. Bach, Mike (I)

10. Bakare, Ariyon

11. Baker, Wayne (I)

12. Bale, Christian

13. Ballantyne, Martin (I)

14. Ballard, Doug

15. Barcelos, Alberto

16. Bartlett, Tommy (I)

17. Beam, Greg

18. Bennett, Blayne

19. Berard, Ryan

20. Bicknell, Andrew

21. Birchard, Paul (I)

22. Borchardt, Amanda
(II)

23. Brindowski, Adam

24. Brody, Jon Lee

25. Brooke, Peter (I)

26. Bucholz, Adam

27. Bulcock, Philip

28. Burns, Debbi

29. Caballero, Joseph Luis

30. Cabrera, Maritza

31. Caine, Michael (I)

32. Caiola, Shirin

33. Calmels, Fabrice

34. Campbell, Tommy

35. Carbonell, Nestor

36. Carrington, Nigel

37. Chadwick, David (II)

38. Chapman, Josh (I)

39. Chen, Edison (I)

40. Chernicky, Laura

41. Chin Han

42. Cho, Matt (I)

43. Chu, Henry Milton

44. Clear, Patrick

45. Clevenger, Kelli

46. Cosey, David

47. Coster, Ritchie

48. Crane, Nancy

49. Crocker, Martin

50. Curnen, Monique
Gabriela

51. Dastmalchian, David

52. Daugherty, Rachel

53. Dawson, Bruce Allen

54. Day, Danielle (II)

55. Dean, Ron (I)

56. DeFaria, Peter

57. Derence, Sam

58. Dillane, Richard

59. di Makena, Matteo

60. Divizio, Richard
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61. Domino, Tony

62. Doyle, Jessica (V)

63. Dunn, Sarah Jayne

64. Eckhart, Aaron

65. Edwards, Grahame (I)

66. Edwards, Laine

67. Egan, R. Michael

68. Elliott, David William
James

69. Ellis, Winston

70. Farb, Aaron

71. Farruggio, James

72. Feore, Aidan

73. Fichtner, William

74. Fierro, James (I)

75. Fojtik, Gene

76. Foster, Michael Corey

77. Foster, Reese

78. Fowler, Jim (IV)

79. Frederick, Jason (VI)

80. Freeman, K. Todd

81. Freeman, Morgan (I)

82. Fuller, Jason

83. Fulsher, Darren Elliot

84. Fultz, David

85. Gaitsch, Thomas

86. Gamble, Nathan

87. Ganyo, Scott

88. Gayle, Lorna

89. Geer, Daniel Richard

90. Gerard, Bill (I)

91. Giraud, Marisol

92. Glanfield, Tim

93. Goldring, Danny

94. Gordon, Tom (XII)

95. Gorman, Michael An-
drew

96. Gossen, Dan

97. Griffin, Gordon (I)

98. Grover, Sharlene

99. Gull, R. Michael (I)

100. Gunn, Hannah

101. Gyllenhaal, Maggie

102. Hallam, Natalie

103. Hall, Anthony Michael

104. Harper, Terrell

105. Hartley, David (II)

106. Hartmann, Thomas
(VII)

107. Harto, Joshua

108. Hathaway, Alexander

109. Healy, Brendan P.

110. Heaney, Craig

111. Hellman, Erik

112. Hepple, Victoria

113. Hinshelwood, Sophia

114. Hodges, Jordon

115. Hoving, John

116. Huebsch, Matthew

117. Ibrahim, Bill

118. Jamroz, Gerard

119. Jay, Erron

120. Jefferson, Daniel

121. Jimenez, Ramses

122. Jones, Will (VI)

123. Kalesperis, Adam

124. Kaliebe, Bob

125. Katt, Nicky

126. Keiser, Mark (I)

127. Kierscht, Charlie

128. Knox, Jennifer

129. Kolasa, Keryaki

130. Kosik, Thomas

131. Kress, Don

132. Kross, Ryan

133. Krueger, Tim (I)
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134. Kupferer, Keith

135. Kuster, Michael

136. Lambdin, Brandon

137. Latham, Dan (II)

138. Lazicki, Joseph

139. Leahy, Patrick (I)

140. Ledger, Heath

141. Lee, Carl (V)

142. Leitch, Matthew

143. Lesley, David

144. Lewis, Walter (I)

145. Lineham, Emily

146. Lister, Tommy ’Tiny’

147. Lopez, Debra (II)

148. Lovegren, Ivan

149. Lovejoy, Lateef

150. Luther, Andy (II)

151. Luther, Scott

152. Lutz, Lanny

153. Lynn, Deborah (II)

154. Lynn, Noelle (I)

155. Macchi, Jonathan

156. Makepeace, Richard

157. Malkin, Simon

158. Marchesi, Al

159. Marshall, Peter (V)

160. Marston, Rob

161. Martino, J.R.

162. Mawell, Xander

163. Mazurk, Joseph

164. McAllister, Lisa (I)

165. McComas, Tom (I)

166. McElroy, Tom (I)

167. McEnany, Krista

168. McFarlane, Colin (I)

169. McGonagle, Ryan (I)

170. McGraw, Melinda

171. Mellor, James (II)

172. Monk, Roger (II)

173. Mosley, Gertrude

174. Murphy, Cillian

175. Nadolski, David J.

176. Nelson, Joseph (XII)

177. Nicoli, Vincenzo

178. Olawumi, Olumiji

179. Oldman, Gary

180. Oliveira, Joseph (III)

181. O’Neill, Matthew (I)

182. Ozbay, Sal

183. Patti, Chelsey

184. Pearson, Adam (II)

185. Pedersen, Libby (II)

186. Petschler, Chris

187. Pierce, Ernest

188. Pirie, Ian

189. Plante, Rory

190. Poe, Matthew (II)

191. Query, Charles

192. Radz, Marc

193. Rapkin, Brian

194. Rasque, Mitch

195. Reeves, Buster

196. Riotta, Vincent

197. Rippy, Matt

198. Ritz, Sara

199. Rivera, Dale

200. Rnic, Peter

201. Roberts, Eric (I)

202. Rollins, Joshua (I)

203. Rosen, Beatrice

204. Rowell, Harry

205. Ryder, Gary (II)

36



206. Ryland, Jonathan

207. Saindon, Kelly

208. Satcher, Daryl

209. Scales, James

210. Schleef, Elisa

211. Schweiner, Greg

212. Seybold, Jan

213. Shah, Amit (III)

214. Shah, Vivek (II)

215. Shalhoub, Amanda

216. Shallenberger, Matt

217. Sharp, Colin

218. Shields, Michelle (I)

219. Smillie, William

220. Smirnova, Sofiya

221. Snowden, John (I)

222. Solabarrieta, Lorea

223. Sora, Dwight

224. Spielbauer, Bruce

225. Stern, January

226. Stern, Robert Patrick

227. Stevens, Willie

228. Stewart, Douglas (VII)

229. Stone, Jordan (IV)

230. Stone, Robert (IX)

231. Stoyanov, Michael (I)

232. Strobel, Richard (I)

233. Summers, Ronan

234. Szarabajka, Keith

235. Tait, Sheila

236. Tait, Tristan (I)

237. Terracina, Nydia Ro-
driguez

238. Thomas, Chris D.

239. Thurner, John

240. Townsend, Tom (II)

241. Tsou, Chuen

242. Turk, John (I)

243. Tyrell, Michael (II)

244. Ukena, Matt

245. Venn, Charles

246. Venus, Alisa

247. Vieau, Michael

248. Walsh, Kyle (II)

249. Warfield, James

250. Warman, John

251. Webb, Bronson

252. White, Michael Jai

253. Whyte, Mike

254. Williams, Erik A.

255. Wilson, Chris (XXIX)

256. Wilson, Helene

257. Wolf, Lisa (IV)

258. Wong, Wai (III)

259. Zahir, Essa

260. Zahrn, Will

261. Zaideman, Kevin
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D Explaining SQL database concepts using Excel

The world of structured query language (SQL) can be and sound very confusing, but you’ve
probably been using most of SQL’s concepts and ideas for a while, without realizing it. I
will attempt to connect SQL ideas of tables, columns, rows, and selects using Excel. I’ll use
a table and a few figures to help make the connection (see Table 13).

Table 13: Cross referencing Excel terms to PostgreSQL terms.

Excel term PostgreSQL

Workbook Database

Worksheet Table

Row Row

Column Column

Variable type. All entries in a column must be of the same type
(characters, numbers, undefined, etc.).

Filter Select. SQL is built around the idea of a SELECT statement. Excel’s
filter command is not nearly as powerful.

1,048,576 rows Unlimited

16,384 cols 250-1600 depending on column types

Our PostgreSQL database has three tables (see Figures 13 on the next page through 15
on page 41). Excel provides a way to filter data on a worksheet (see Figure 16 on page 42).
The Excel filter command works on one worksheet, not across multiple worksheets. SQL
support SELECT command on one, two, or as many tables as are available.
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Figure 13: An Excel workbook with PostgreSQL data (movies worksheet). The work-
book/database name and worksheet/table are outlined in red.
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Figure 14: An Excel workbook with PostgreSQL data (actors worksheet). The work-
sheet/table are outlined in red.
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Figure 15: An Excel workbook with PostgreSQL data (genre worksheet). The work-
sheet/table are outlined in red.
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Figure 16: An Excel worksheet showing a the “Filter” interface.
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E Misc. files

The files used to create all these figures are attached to this report. They are:

1. chuck.xls - an Excel spreadsheet with 100 entries from the postgress movies, actors,

and genre tables.

2. demo.R - an R program used to discover and make recommendations using the Internet
Movie Database5. The PostgreSQL database used by demo.R can be created and

populated by setting the appropriate command line arguments.

3. pascalTriangle.py - a Python program to generate Pascal’s Triangle suitable for use in

a LATEXfile.

4. vennDiagrams.R - an R program used to create Venn diagrams based on the genres.

5. writeExcel.R - an R program used to extract data from the database and make it

available for Excel.

The demo.R supports a small set of command line arguments (see Table 14).

Table 14: demo.R command line arguments. Arguments can be entered in any order, but
can only be used once per program execution.

Argument Usage Default value

m The misspelled movie title. If the title is more
than one word long then it should be enclosed
in quotes
(e.g., -m ‘‘The Terminator’’).

“The Dirk Knight”

p Print SQL commands and results. FALSE

r Reset and restart the PostgreSQL database.
This will drop and create all tables, and reload
all data from source gzipped files in “well
known” locations.

FALSE

(Continued on the next page.)

5http://www.imdb.com/
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movies

		title		titlebase64

		$#!+ Happens		JCMhKyBIYXBwZW5z

		$00pah NiN10Doh!		JDAwcGFoIE5pTjEwRG9oIQ==

		$1,000 Reward		JDEsMDAwIFJld2FyZA==

		$1,000 Reward		JDEsMDAwIFJld2FyZA==

		$1,000 Reward		JDEsMDAwIFJld2FyZA==

		$1.11		JDEuMTE=

		$10 Raise		JDEwIFJhaXNl

		$10,000 Under a Pillow		JDEwLDAwMCBVbmRlciBhIFBpbGxvdw==

		$100 & a T-Shirt: A Documentary About Zines in the Northwest		JDEwMCAmIGEgVC1TaGlydDogQSBEb2N1bWVudGFyeSBBYm91dCBaaW5lcyBpbiB0aGUgTm9ydGh3ZXN0

		$100,000		JDEwMCwwMDA=

		$1000 a Touchdown		JDEwMDAgYSBUb3VjaGRvd24=

		$18		JDE4

		$18.20		JDE4LjIw

		$2 Pesos		JDIgUGVzb3M=

		$2.13 Plus Tips		JDIuMTMgUGx1cyBUaXBz

		$200.00		JDIwMC4wMA==

		$21 a Day - (Once a Month)		JDIxIGEgRGF5IC0gKE9uY2UgYSBNb250aCk=

		$25,000 Clean Up on No. 16, Eldorado		JDI1LDAwMCBDbGVhbiBVcCBvbiBOby4gMTYsIEVsZG9yYWRv

		$30		JDMw

		$30,000		JDMwLDAwMA==

		$300 y tickets		JDMwMCB5IHRpY2tldHM=

		$35,000 Clean-Up on Eldorado No. 10		JDM1LDAwMCBDbGVhbi1VcCBvbiBFbGRvcmFkbyBOby4gMTA=

		$40 Million		JDQwIE1pbGxpb24=

		$40,000		JDQwLDAwMA==

		$5		JDU=

		$5 a Day		JDUgYSBEYXk=

		$5 for Love		JDUgZm9yIExvdmU=

		$5,000 Reward		JDUsMDAwIFJld2FyZA==

		$5,000 Reward		JDUsMDAwIFJld2FyZA==

		$5,000 Reward		JDUsMDAwIFJld2FyZA==

		$50,000 Reward		JDUwLDAwMCBSZXdhcmQ=

		$500 Reward		JDUwMCBSZXdhcmQ=

		$500,000 Reward		JDUwMCwwMDAgUmV3YXJk

		$5000 Reward, Dead or Alive		JDUwMDAgUmV3YXJkLCBEZWFkIG9yIEFsaXZl

		$50K and a Call Girl: A Love Story		JDUwSyBhbmQgYSBDYWxsIEdpcmw6IEEgTG92ZSBTdG9yeQ==

		$50K in 5 Days		JDUwSyBpbiA1IERheXM=

		$52 Dick Switch		JDUyIERpY2sgU3dpdGNo

		$6 Man		JDYgTWFu

		$64 Million		JDY0IE1pbGxpb24=

		$9.50		JDkuNTA=

		$9.99		JDkuOTk=

		$elfie Shootout		JGVsZmllIFNob290b3V0

		$elfie Shootout		JGVsZmllIFNob290b3V0

		$ellebrity		JGVsbGVicml0eQ==

		$kumbagz		JGt1bWJhZ3o=

		$lowdown		JGxvd2Rvd24=

		$Money$		JE1vbmV5JA==

		$pent		JHBlbnQ=

		$quid		JHF1aWQ=

		$tiffed or How I Learned to Deal with Dissapointment		JHRpZmZlZCBvciBIb3cgSSBMZWFybmVkIHRvIERlYWwgd2l0aCBEaXNzYXBvaW50bWVudA==

		$tockholm Syndrome		JHRvY2tob2xtIFN5bmRyb21l

		$weethearts		JHdlZXRoZWFydHM=

		$windle		JHdpbmRsZQ==

		& - L il cielo e la terra si univano, l le stagioni si ricongiungevano, l il vento e la pioggia si univano		JiAtIEwgaWwgY2llbG8gZSBsYSB0ZXJyYSBzaSB1bml2YW5vLCBsIGxlIHN0YWdpb25pIHNpIHJpY29uZ2l1bmdldmFubywgbCBpbCB2ZW50byBlIGxhIHBpb2dnaWEgc2kgdW5pdmFubw==

		& Etc		JiBFdGM=

		& frres		JiBmcnJlcw==

		& Its Politikal		JiBJdCdzIFBvbGl0aWthbA==

		& Juan		JiBKdWFu

		& Juliet		JiBKdWxpZXQ=

		& Teller		JiBUZWxsZXI=

		& Teller 2		JiBUZWxsZXIgMg==

		&Me		Jk1l

		The Shot		JydUaGUgU2hvdCcn

		...nettirwnU		Jy4uLm5ldHRpcnduVSc=

		06: The Big One		JzA2OiBUaGUgQmlnIE9uZQ==

		11		JzExJw==

		14 oktobar		JzE0IG9rdG9iYXIn

		15		JzE1Jw==

		1914 by Rita		JzE5MTQnIGJ5ICdSaXRhJw==

		2/1 ichibunnoni		JzIvMScgaWNoaWJ1bm5vbmk=

		38		JzM4

		42		JzQy

		43		JzQzJw==

		44		JzQ0

		44		JzQ0

		45		JzQ1

		49, un souffle de colre		JzQ5LCB1biBzb3VmZmxlIGRlIGNvbHJl

		49-17		JzQ5LScxNw==

		51 Dons		JzUxIERvbnM=

		63 Comet		JzYzIENvbWV0

		67 Borders		JzY3IEJvcmRlcnM=

		68		JzY4

		69 Sunset Strip		JzY5JyBTdW5zZXQgU3RyaXA=

		70 Remembering a Revolution		JzcwIFJlbWVtYmVyaW5nIGEgUmV2b2x1dGlvbg==

		71		Jzcx

		77		Jzc3

		79 Parts		Jzc5IFBhcnRz

		85: The Untold Story of the Greatest Team in Pro Football History		Jzg1OiBUaGUgVW50b2xkIFN0b3J5IG9mIHRoZSBHcmVhdGVzdCBUZWFtIGluIFBybyBGb290YmFsbCBIaXN0b3J5

		87: A Love Story		Jzg3OiBBIExvdmUgU3Rvcnk=

		88 Dodge Aries		Jzg4IERvZGdlIEFyaWVz

		92 Skybox Alonzo Mourning Rookie Card		JzkyIFNreWJveCBBbG9uem8gTW91cm5pbmcgUm9va2llIENhcmQ=

		93 jie tou ba wang		JzkzIGppZSB0b3UgYmEgd2FuZw==

		94 du bi dao zhi qing		Jzk0IGR1IGJpIGRhbyB6aGkgcWluZw==

		94 Forever		Jzk0IEZvcmV2ZXI=

		A Bit Too Much Too Soon		J0EgQml0JyBUb28gTXVjaCBUb28gU29vbg==

		A Fish Story		J0EgRmlzaCBTdG9yeSc=

		A iucata		J0EgaXVjYXRh

		A Legge		J0EgTGVnZ2U=

		A mala nova		J0EgbWFsYSBub3Zh

		A peggio offesa		J0EgcGVnZ2lvIG9mZmVzYQ==





actors

		actor		titlebase64

		$, Homo		TnlreXRhaXRlZW4gbXVzZW8=

		$, Homo		U3V1cmkgaWxsdXNpb25p

		$, Steve		RS5SLiBTbHV0cw==

		$hort, Too		MjAxMiBBVk4gQXdhcmRzIFNob3c=

		$hort, Too		MjAxMiBBVk4gUmVkIENhcnBldCBTaG93

		$hort, Too		NXRoIEFubnVhbCBWSDEgSGlwIEhvcCBIb25vcnM=

		$hort, Too		QW1lcmljYW4gUGltcA==

		$hort, Too		QmVhdHMsIFJoeW1lcyAmIExpZmU6IFRoZSBUcmF2ZWxzIG9mIGEgVHJpYmUgQ2FsbGVkIFF1ZXN0

		$hort, Too		QnJlYWtpbmcgT3V0OiBUaGUgQWxjYXRyYXogQ29uY2VydA==

		$hort, Too		R2FuZ3N0YSBSYXA6IFRoZSBHbG9ja3VtZW50YXJ5

		$hort, Too		R2V0IEl0IFdoZXJlIFlvdSBGaXQgaW4gMQ==

		$hort, Too		R2hldHRvIFBoeXNpY3M=

		$hort, Too		R2hvc3RyaWRlIHRoZSBXaGlw

		$hort, Too		SGlwIEhvcCBVbmNlbnNvcmVkIFZvbC4gNDogTWlhbWkgVmljZQ==

		$hort, Too		TWFjIERyZTogTGVnZW5kIG9mIHRoZSBCYXk=

		$hort, Too		TWVuYWNlIElJIFNvY2lldHk=

		$hort, Too		T3pvbmUgV2VzdCAz

		$hort, Too		UGltcGFsYXRpb246IFJldHVybiBvZiB0aGUgVHJpbGw=

		$hort, Too		UGxhbmV0IFJvY2s6IFRoZSBTdG9yeSBvZiBIaXAtSG9wIGFuZCB0aGUgQ3JhY2sgR2VuZXJhdGlvbg==

		$hort, Too		UG9ybmRvZ3M6IFRoZSBBZHZlbnR1cmVzIG9mIFNhZGll

		$hort, Too		Umh5bWUgJiBSZWFzb24=

		$hort, Too		U2NhcmZhY2U6IEdyZWF0ZXN0IEhpdHMgb24gRFZE

		$hort, Too		U3RvcCBQZXBwZXIgUGFsbWVy

		$hort, Too		VGlnaHQ=

		$hort, Too		VG93bmJpeg==

		$hort, Too		VXByaXNpbmc6IEhpcCBIb3AgYW5kIHRoZSBMQSBSaW90cw==

		$hort, Too		V2VzdCBDb2FzdCBUaGVvcnk=

		$lim, Bee Moe		RmF0aGVyaG9vZCAxMDE=

		$lim, Bee Moe		Rm9yIFRoeSBMb3ZlIDI=

		$lim, Bee Moe		TmlnaHQgb2YgdGhlIEphY2thbHM=

		$ly, Yung		VG93biBCaXp6bmVzcyBQdCAz

		$torm, Cuntry		RnJvbSB0aGUgV29vZHM6IFRoZSBEaXNjb3Zlcnkgb2YgTFlC

		& Davi, Bruninho		TWljaGVsIG5hIEJhbGFkYQ==

		& Davi, Bruninho		TWljaGVsIFRlbDogU3Vuc2V0

		& Fabiano, Csar Menotti		TmFzY2Vtb3MgcGFyYSBDYW50YXI=

		& Fabiano, Csar Menotti		U2hvdyBkYSBWaXJhZGE=

		& Fabiano, Csar Menotti		VGVsZXRvbiAyMDEw

		& Vincius, Joo Bosco		U2hvdyBkYSBWaXJhZGE=

		& Vincius, Joo Bosco		VGVsZXRvbiAyMDA5

		& Vincius, Joo Bosco		VGVsZXRvbiAyMDEy

		'Ariffin, Syaiful		RGVzaXJl

		'Aruhane		U2hhcGluZyBCYW1ib28=

		'Atu'ake, Taipaleti		V2hlbiB0aGUgTWFuIFdlbnQgU291dGg=

		'Avacado' Wolfe, David		VGhlIEdpZnQ=

		'babeepower' Viera, Michael		TGl0dGxlIEFuZ2Vs

		'babeepower' Viera, Michael		TWl4aW5nIE5pYQ==

		'babeepower' Viera, Michael		Um9jayBTdGVhZHk=

		'babeepower' Viera, Michael		Vzg=

		'Bear'Boyd, Steven		VGhlIFJlcGxhY2VtZW50cw==

		'bliss' Vilbon, Kirlew		RHlzZnVua3Rpb24=

		'Boogie' Brown, Steve		QmFpdCBTaG9w

		'Bootsy' Thomas, George		TXkgU29uZyBmb3IgWW91

		'Buguelo' Neto, Alderico		QmFiYWRvIE5vdm86IFZlci10ZSBNYXI=

		'Buguelo' Neto, Alderico		Q2xhdWRpYSBMZWl0dGU6IEFvIFZpdm8gZW0gQ29wYWNhYmFuYQ==

		'Buguelo' Neto, Alderico		Q2xhdWRpYSBMZWl0dGU6IEF4ZW11c2ljIC0gQW8gVml2bw==

		'Buguelo' Neto, Alderico		Q2xhdWRpYSBMZWl0dGU6IE5lZ2Fsb3JhIC0gbnRpbW8=

		'Buguelo' Neto, Alderico		Um91cGEgQWNzdGljbyAy

		'Buguelo' Neto, Alderico		VWF1ISBCYWJhZG8gTm92byBBbyBWaXZvIGVtIFNhbHZhZG9y

		'Builder Bill' Ammons, Bill		V2VsY29tZSB0byBTbGFiIENpdHk=

		'Calica' Ferrer, Carlos		TGEgaHVlbGxhIGRlbCBkb2N0b3IgRXJuZXN0byBHdWV2YXJh

		'Cartucho' Pena, Ramon		TmF0YXMgZXMgU2F0YW4=

		'Casper' Brown, Jesse		QWxsIE91dCBXYXI=

		'Casper' Brown, Jesse		Qi1HaXJs

		'Casper' Brown, Jesse		QmF0dGxlIG9mIHRoZSBZZWFy

		'Casper' Brown, Jesse		QnJlYWtpbicgVGlsbCBEYXdu

		'Casper' Brown, Jesse		REogRGl6enkncyBEYW5jZSBIaXp6eQ==

		'Casper' Brown, Jesse		SnVzdGluIEJpZWJlcidzIEJlbGlldmU=

		'Casper' Brown, Jesse		S2lja2luJyBJdCBPbGQgU2tvb2w=

		'Casper' Brown, Jesse		TGVtb25hZGUgTW91dGg=

		'Casper' Brown, Jesse		U3RlcCBVcCBBbGwgSW4=

		'Casper' Brown, Jesse		VGhlIEhvIERvd24=

		'Casper' Brown, Jesse		VGhlIExYRDogVGhlIFNlY3JldHMgb2YgdGhlIFJh

		'Chincheta', Eloy		SmEgbWUgbWFhdGVuLi4uIQ==

		'Colibri'Viera, Gil		VG9kbyB4IFNhcmE=

		'Cuba', Luis		QW1ib3MgbXVuZG9z

		'da Handyman' Kretschmann, Jerry		V2VsY29tZSB0byBTbGFiIENpdHk=

		'Dead End' Kids, The		QW5nZWxzIHdpdGggRGlydHkgRmFjZXM=

		'Dead End' Kids, The		Q3JpbWUgU2Nob29s

		'Dead End' Kids, The		SGVsbCdzIEtpdGNoZW4=

		'Dead End' Kids, The		VGhleSBNYWRlIE1lIGEgQ3JpbWluYWw=

		'Dibujo' Torres, Marcelino		QmFycmlvIEdhbmdzdGVycw==

		'Dicky' Clemson, Donnie		Q29ybm1lYWwsIEd1bnBvd2RlciwgSGFtIEhvY2tzIGFuZCBHdWl0YXIgU3RyaW5ncw==

		'Doc Knotz' Laschinger, Roland		QiBGbGF0IC0gb3IgaG93IHRvIG1pc3MgYSBibHVlIG5vdGU=

		'Draico' Johnson, Dondraico		VGhlIExYRDogVGhlIFNlY3JldHMgb2YgdGhlIFJh

		'Eddie' Eldemire, Edward		R2VybWFuIFRvd246IFRoZSBMb3N0IFN0b3J5IG9mIFNlYWZvcmQgVG93biBKYW1haWNh

		'Edelserpentin' Bernstein, Musikverein		OTAgSmFocmUgQnVyZ2VubGFuZA==

		'El de Chipiona', Antonio		TGEgZ3VpdGFycmEgbXVkYQ==

		'El Francs', Jos		QWxtYSBnaXRhbmE=

		'El Francs', Jos		RGUgdG9kbyBjb3Jhem4=

		'El Francs', Jos		RmVzdGl2YWwgZGUgQmVuaWRvcm0gMjAwNA==

		'El Francs', Jos		R2FsYSBkZSBsYSBoaXNwYW5pZGFkIDIwMDA=

		'El Francs', Jos		R2FsYSBkZSBwcmVzZW50YWNpbiBkZSBsYSB0ZW1wb3JhZGEgMjAwMC8yMDAx

		'El Francs', Jos		R2FsYSBkZSB2ZXJhbm8=

		'El Francs', Jos		TGEgY2hpY2EgZGVsIHZlcmFubw==

		'El Francs', Jos		TWlzcyBFc3BhYSAyMDAy

		'El Francs', Jos		TyBxdWUgZGlzIHF1ZSBkaW4=

		'El Francs', Jos		UHJlbWlvcyBBbWlnbyAyMDAw

		'El Francs', Jos		Um9zYSB5IGFtaWdvcw==

		'El Francs', Jos		U2V2aWxsYSBlcyBmZXJpYQ==

		'El Francs', Jos		VmVvLCB2ZW8gaW50ZXJuYWNpb25hbA==





genre

		genre		titlebase64

		Documentary		MA==

		Short		MA==

		Fantasy		MA==

		Mystery		MA==

		Short		MA==

		Thriller		MA==

		Horror		MCBGZWV0IEF3YXk=

		Mystery		MCBGZWV0IEF3YXk=

		Short		MCBGZWV0IEF3YXk=

		Thriller		MCBGZWV0IEF3YXk=

		Crime		MCBVaHIgMTUsIFppbW1lciA5

		Comedy		MCBiZW9uIGFnYXNoaQ==

		Drama		MCBrYXJhIG5vIGthemU=

		Action		MCBzaGk=

		Crime		MCBzaGk=

		Adventure		MCcgQ2FiZWxlaXJh

		Western		MCcgQ2FiZWxlaXJh

		Drama		MCsgb21pa3JvbiBwbHVz

		History		MCsgb21pa3JvbiBwbHVz

		Short		MCsgb21pa3JvbiBwbHVz

		Drama		MCwgMSwgMiwgMywgMSwgMCAtIE51bGwsIGVpbnMsIHp3ZWksIGRyZWksIGVpbnMsIG51bGw=

		Short		MCwgMSwgMiwgMywgMSwgMCAtIE51bGwsIGVpbnMsIHp3ZWksIGRyZWksIGVpbnMsIG51bGw=

		Documentary		MCwwOA==

		Short		MCwwOA==

		Documentary		MCw1IEtNMiBOb3J0aA==

		Short		MCw1IEtNMiBOb3J0aA==

		Drama		MCw2MCBtZw==

		Short		MCw2MCBtZw==

		Thriller		MCw2MCBtZw==

		Comedy		MCw3IHlhIQ==

		Short		MCw3IHlhIQ==

		Documentary		MCw4IEFtcHJlIGdlbHVr

		Short		MC02MDAtQW1vciB5YQ==

		Comedy		MC4wMjcwMjcw

		Short		MC4wMjcwMjcw

		Musical		MC4wNiU=

		Short		MC4wNiU=

		Comedy		MC41IERheXM=

		Documentary		MC41IERheXM=

		Short		MC41IERheXM=

		Drama		MC41IG1t

		Drama		MC41Mw==

		Short		MC41Mw==

		Documentary		MC41NiUgUXUgbGUgcGFzIGEgTXhpY28/

		Comedy		MDA=

		Short		MDA=

		Animation		MDAgLSBaZXJvIFplcm8gM0Q=

		Comedy		MDAgU2NobmVpZGVyIC0gSW0gV2VuZGVrcmVpcyBkZXIgRWlkZWNoc2U=

		Comedy		MDAgU2NobmVpZGVyIC0gSmFnZCBhdWYgTmloaWwgQmF4dGVy

		Short		MDAncyBXb2xmIE1hbg==

		Animation		MDAtQmFieSBCb29tIENoaWxk

		Documentary		MDAtQmFieSBCb29tIENoaWxk

		Drama		MDAtQmFieSBCb29tIENoaWxk

		News		MDAtQmFieSBCb29tIENoaWxk

		Short		MDAtQmFieSBCb29tIENoaWxk

		Adventure		MDAuMDAw

		Drama		MDAuMDAw

		Music		MDAuMDAw

		Short		MDAuMDAw

		Action		MDAvY2lhayBvcGVyYXppb25lIG1vbmRv

		Sci-Fi		MDAwMA==

		Biography		MDAxLWluZw==

		Short		MDAxLWluZw==

		Short		MDAxNjY0MzIyNTA1OQ==

		Action		MDAyIGFnZW50aSBzZWdyZXRpc3NpbWk=

		Comedy		MDAyIGFnZW50aSBzZWdyZXRpc3NpbWk=

		Comedy		MDAyIG9wZXJhemlvbmUgTHVuYQ==

		Drama		MDAzMDY0Llha

		Short		MDAzMDY0Llha

		Action		MDA2IGthaXM=

		Comedy		MDA2IGthaXM=

		Drama		MDA2LiB1biBwcmluY2lwaW8=

		Short		MDA2LiB1biBwcmluY2lwaW8=

		Comedy		MDA3IC0gSHVlIEJvbmQ6IEdvbGRlbmFzcw==

		Short		MDA3IC0gSHVlIEJvbmQ6IEdvbGRlbmFzcw==

		Comedy		MDA3IC0gSHVlIEJvbmQ6IE90cm8gRGEgUGFyYSBHZW1pcg==

		Short		MDA3IC0gSHVlIEJvbmQ6IE90cm8gRGEgUGFyYSBHZW1pcg==

		Comedy		MDA3IC0gSHVlIEJvbmQ6IFVuIFBvbHZvIE5vIEJhc3Rh

		Short		MDA3IC0gSHVlIEJvbmQ6IFVuIFBvbHZvIE5vIEJhc3Rh

		Comedy		MDA3IC0gSHVlIEJvbmQ6IFZpdmUgeSBEZWphIENoaWZhcg==

		Short		MDA3IC0gSHVlIEJvbmQ6IFZpdmUgeSBEZWphIENoaWZhcg==

		Comedy		MDA3IDEvMiBubyBDYXJuYXZhbA==

		Musical		MDA3IDEvMiBubyBDYXJuYXZhbA==

		Documentary		MDA3IFN0YWdlIERlZGljYXRpb24=

		Short		MDA3IFN0YWdlIERlZGljYXRpb24=

		Adventure		MDA3IFZlc3Blcg==

		Drama		MDA3IFZlc3Blcg==

		Short		MDA3IFZlc3Blcg==

		Thriller		MDA3IFZlc3Blcg==

		Comedy		MDA3IGNvbnRyZS1hdHRhcXVl

		Short		MDA3IGNvbnRyZS1hdHRhcXVl

		Documentary		MDA3IGluIFJpbw==

		Short		MDA3IGluIFJpbw==

		Comedy		MDA3LUVsZXZlbg==

		Short		MDA3LUVsZXZlbg==

		Comedy		MDA4

		Short		MDA4

		Comedy		MDA4

		Short		MDA4

		Drama		MDA4





"Chuck Cartledge"


rm(list=ls())

## zcat ~/Downloads/movies.list.gz | head -2300000 | tr -d "[\200-\377]" | Rscript parseMoviesList.R

library(methods)
library(bitops)
library(RCurl)
library(stringr)
library(getopt)

setValueBasedOnCommandLine <- function(input, default)
{
    returnValue <- setValue(input, default)
}

setValue <- function(inputValue, default)
{
    returnValue <- default
    if (typeof(default) == 'logical')
    {
        ##      print("type is logical")
        if (is.null(inputValue) == FALSE)
        {
            ##          print("command line is not null")
            returnValue <- ! default          
        }
    }
    else
    {
        if (is.null(inputValue) == FALSE) {
            returnValue <- inputValue
            
        }
    }
    returnValue
}

normalizeTitle <- function(title)
{
    title <- str_trim(title)

    title
}

createFiles <- function(movieFile, actorFile, genreFile, limit=TRUE, actressFile)
{
    if (limit == TRUE)
    {
        limit <- "| head -2300000 "        
    }
    else
    {
        limit <- ""
    }

    commands <- c(sprintf("zcat ~/Downloads/movies.list.gz %s | tr -d \"[\\200-\\377]\" > %s", limit, movieFile),
                  sprintf("zcat ~/Downloads/actors.list.gz %s | tr -d \"[\\200-\\377]\" > %s", limit, actorFile),
                  sprintf("zcat ~/Downloads/actresses.list.gz %s | tr -d \"[\\200-\\377]\" > %s", limit, actressFile),
                  sprintf("zcat ~/Downloads/genres.list.gz %s | tr -d \"[\\200-\\377]\" > %s", limit, genreFile)
                  )
    
    for (s in commands)
    {
        system(s)
    }
}

postgresWorker <- function(commands, captureFile)
{
    tempFile <- myTempFile()
    write(commands, file=tempFile)
    command <- sprintf("psql -f %s", tempFile)
    d <- system(command, intern=TRUE,
                ## show.output.on.console = FALSE,
                ignore.stdout = FALSE,
                ignore.stderr = FALSE)
    unlink(tempFile)

    d
}



myTempFile <- function()
{
    tempFile <- tempfile(pattern="psqlFile-",
                         tmpdir="/tmp",
                         fileext=".psql")

    tempFile
}

createUser <- function(user="chuck", captureFile)
{
    commands <- c(sprintf("dropdb %s", user),
                  sprintf("createdb %s", user),
                  sprintf("dropuser %s", user),
                  sprintf("createuser --createdb --superuser %s", user)
                  )
    for (s in commands)
    {
        write(s ,file=captureFile, append=TRUE)
        system(s)
    }
}


createTables <- function(user)
{
    
    commands <- c(sprintf("\\connect %s;", user),
                  "drop EXTENSION fuzzystrmatch;",
                  "drop EXTENSION cube;",
                  "create EXTENSION fuzzystrmatch;",
                  "create EXTENSION cube;",
                  "drop table if exists movies;",
                  "create table movies (title varchar(1000), titleBase64 varchar(1000));",
                  "drop table if exists actors;",
                  "create table actors (actor varchar(1000), titleBase64 varchar(1000));",
                  "drop table if exists genre;",
                  "create table genre (genre varchar(1000), titleBase64 varchar(1000))",
                  "\\q")

    postgresWorker(commands)
}

processHeader <- function(conIn, captureFile)
{
    lineCounter <- 0
    while (length(line <- readLines(conIn, n=1)) > 0)
    {
        ## print(sprintf("%s() Input:%s",as.character(match.call()[[1]]), line))
        lineCounter <- lineCounter + 1
        if (nchar(line) > 1)
        {
            if (substring(line, 1, 1) == "=")
            {
                break;
            }
        }
    }
    write(sprintf("Finished processing movie header information at line %.0f.", lineCounter),file=captureFile, append=TRUE)
    lineCounter
}

processTV <- function(conIn, d)
{
    lineCounter <- d
    while (length(line <- readLines(conIn, n=1)) >= 0)
    {
        ## if ((2292320 <= lineCounter) && (lineCounter <= 2292330))
        ## {
        ##     print(sprintf("%s() Input:%s",as.character(match.call()[[1]]), line))            
        ## }

        lineCounter <- lineCounter + 1

        if ((substring(line, 1, 1) == "=") ||
            (substring(line, 1, 1) == '\"') ||
            (nchar(line) == 0))
        {
            ## Do nothing
        }
        else
        {
            break
        }
    }

    write(sprintf("Finished processing TV at line %.0f.", lineCounter),file=captureFile, append=TRUE)

    lineCounter
}

processMovies <- function(conIn, fOut, d)
{
    lineCounter <- d
    unlink(fOut)
    while (length(line <- readLines(conIn, n=1)) > 0)
    {
        lineCounter <- lineCounter + 1
        if (substring(line, 1, 1) != "-")
        {
            tokens <- strsplit(line, "\\s+", perl=TRUE)
            lastToken <- length(tokens[[1]])
            if (lastToken > 2)
            {
                if (is.na(as.numeric(tokens[[1]][lastToken])) == FALSE)
                {
                    if (substring(tokens[[1]][lastToken - 1], 1, 1) != "{")
                    {
                        if (is.na(tokens[[1]][lastToken]) == TRUE)
                        {
                            temp <- "(no match)"
                        }
                        else
                        {
                            temp <- sprintf("(%s)",tokens[[1]][lastToken])                            
                        }

                        ## print("First one.");print(temp)
                        if (tokens[[1]][lastToken - 1] == temp)
                        {
                            temp <- paste(tokens[[1]][1:(lastToken - 2)], collapse=" ")
                            movieName <- normalizeTitle(temp)
                            temp <- gsub("'", "", temp)
                            temp <- gsub("\\", "", temp, fixed=TRUE)

                            ## print("Second one.");print(temp)

                            if (substring(temp, 1, 1) !="#")
                            {
                                outputLine <- sprintf("%s%s%s", temp, "\t", base64(movieName))
                                write(outputLine, file=fOut, append=TRUE)
                            }
                        }
                    }
                }
            }                                        
        }
    }

    write(sprintf("Finished processing movies at line %.0f.", lineCounter),file=captureFile, append=TRUE)

    lineCounter
}  

processShorts <- function(conIn, d)
{
    lineCounter <- d
    while (length(line <- readLines(conIn, n=1)) >= 0)
    {
        lineCounter <- lineCounter + 1

        if (substring(line, 1, 1) == "#")
        {
            ## Do nothing
        }
        else
        {
            break
        }
    }

    write(sprintf("Finished processing shorts at line %.0f.", lineCounter),file=captureFile, append=TRUE)

    lineCounter
    
}

processMoviesFile <- function(fileIn, user, captureFile)
{
    conIn <- file(fileIn, "r")

    tempFile <- myTempFile()

    d <- processHeader(conIn, captureFile)
    d <- processTV(conIn, d, captureFile)
    d <- processShorts(conIn,d, captureFile)
    d <- processMovies(conIn, tempFile, d, captureFile)

    commands <- c(sprintf("\\connect %s", user),
                  sprintf("copy movies from '%s';", tempFile),
                  "\\q")

    postgresWorker(commands, captureFile)
    unlink(tempFile)
    close(conIn)
}

processActorHeader <- function(conIn)
{
    lineCounter <- 0

    continueReading <- TRUE
    while(continueReading == TRUE)
    {
        line <- readLines(conIn, n=1)
        lineCounter <- lineCounter + 1
        ## print(sprintf("%s() Input:%s",as.character(match.call()[[1]]), line))
        if (line == "----			------")
        {
            continueReading <- FALSE
        }
    }
    write(sprintf("Finished processing actor header at line %.0f.", lineCounter),file=captureFile, append=TRUE)

    lineCounter
}

processActors <- function(conIn, tempFile, d)
{
    lineCounter <- d
    continueReading <- TRUE
    actorName <- NULL
    while ((continueReading == TRUE) && (length(line <- readLines(conIn, n=1)) > 0))
    {
        lineCounter <- lineCounter + 1
        if (nchar(line) == 0)
        {
            actorName <- NULL
        }
        if (line == "-----------------------------------------------------------------------------")
        {
            continueReading <- FALSE
        }
        else
        {
            tokens <- strsplit(line,"\t")
            ## print(sprintf("length(tokens[[1]]) = %.0f", length(tokens[[1]])))
            if (length(tokens[[1]]) > 0 )
            {
                if(nchar(tokens[[1]][1])>0)
                {
                    actorName <- tokens[[1]][1]
                }
                ## print(sprintf("%s() actorName:%s",as.character(match.call()[[1]]), actorName))
                for (j in 2:length(tokens[[1]]))
                {
                    ## print("also");print(tokens)
                    if ((is.na(tokens[[1]][j]) == FALSE) && (nchar(tokens[[1]][j]) > 0))
                    {
                        ## print("here");print(tokens[[1]][j]);print(is.na(tokens[[1]][j]));print(nchar(tokens[[1]][j]))
                        if (substring(tokens[[1]][j], 1, 1) != "\"")
                        {
                            temp <- strsplit(tokens[[1]][j], "(", fixed=TRUE)
                            movieName <- normalizeTitle(temp[[1]][1])
                            output <- sprintf("%s%s%s", actorName, "\t", base64(movieName))
                            write(output, file=tempFile, append=TRUE)
                            ## print(output)
                        }
                    }
                }
            }
        }

        ## print(sprintf("%s lineCounter:%.0f",as.character(match.call()[[1]]), lineCounter))
        ## if (lineCounter > 500)
        ## {
        ##     continueReading <- FALSE
        ## }
    }

    write(sprintf("Finished processing actor listings at line %.0f.", lineCounter),file=captureFile, append=TRUE)
    lineCounter
}

processActorsFile <- function(fileIn, user, captureFile)
{
    conIn <- file(fileIn, "r")

    tempFile <- myTempFile()
    
    d <- processActorHeader(conIn)
    d <- processActors(conIn, tempFile, d)

    commands <- c(sprintf("\\connect %s", user),
                  sprintf("copy actors from '%s';", tempFile),
                  "\\q")

    postgresWorker(commands, captureFile)
    unlink(tempFile)
    close(conIn)
    
}

processGenreHeader <- function(conIn)
{
    line
    lineCounter <- 0

    continueReading <- TRUE
    while(continueReading == TRUE)
    {
        line <- readLines(conIn, n=1)
        lineCounter <- lineCounter + 1
        ## print(sprintf("%s() Input:%s",as.character(match.call()[[1]]), line))
        if (line == "8: THE GENRES LIST")
        {
            continueReading <- FALSE
        }
    }
    line <- readLines(conIn, n=1)
    lineCounter <- lineCounter + 1
    line <- readLines(conIn, n=1)
    lineCounter <- lineCounter + 1
    
    write(sprintf("Finished processing genre header at line %.0f.", lineCounter),file=captureFile, append=TRUE)

    lineCounter
}

processGenres <- function(conIn, tempFile, d)
{
    lineCounter <- d

    while (length(line <- readLines(conIn, n=1)) > 0)
    {
        lineCounter <- lineCounter + 1
        tokens <- strsplit(line,"\t")
        
        if((substring(tokens[[1]][1],1,1) != "\"") &&
           (substring(tokens[[1]][1],1,1) != "#") &&
           (substring(tokens[[1]][1],1,1) != "$") &&
           (substring(tokens[[1]][1],1,1) != "'") &&
           (substring(tokens[[1]][1],1,1) != "(") &&
           (substring(tokens[[1]][1],1,1) != ")") &&
           (substring(tokens[[1]][1],1,1) != "*") &&
           (substring(tokens[[1]][1],1,1) != "+") &&
           (substring(tokens[[1]][1],1,1) != "-") &&
           (substring(tokens[[1]][1],1,1) != ".") &&
           (substring(tokens[[1]][1],1,1) != "&") &&
           (substring(tokens[[1]][1],1,1) != "/")           
           )
        {
            genre <- tokens[[1]][length(tokens[[1]])]

            tokens <- strsplit(tokens[[1]][1],"(", fixed=TRUE)
            if (length(tokens[[1]]) == 2)
            {
                movieName <- normalizeTitle(tokens[[1]][1])
                output <- sprintf("%s%s%s", genre, "\t", base64(movieName))
                write(output, file=tempFile, append=TRUE)
                ## print(sprintf("Line: %.0f %s", lineCounter,output))
            }
        }
    }

    write(sprintf("Finished processing genre listings at line %.0f.", lineCounter),file=captureFile, append=TRUE)
    lineCounter
}


processGenreFile <- function(fileIn, user, captureFile)
{
    conIn <- file(fileIn, "r")

    tempFile <- myTempFile()
    
    d <- processGenreHeader(conIn)
    d <- processGenres(conIn, tempFile, d)

    commands <- c(sprintf("\\connect %s", user),
                  sprintf("copy genre from '%s';", tempFile),
                  "\\q")

    d <- postgresWorker(commands, captureFile)
    write(d,file=captureFile, append=TRUE)
    unlink(tempFile)
    close(conIn)    
}

initDatabase <- function(user, movieFile, actorFile, genreFile, actressFile)
{
    createUser(user)
    createTables(user)
    createFiles (movieFile, actorFile, genreFile, limit=FALSE, actressFile)
}

populateDatabase <- function(user, movieFile, actorFile, genreFile, actressFile)
{
    processMoviesFile(movieFile, user)
    processActorsFile(actorFile, user)
    processActorsFile(actressFile, user)
    processGenreFile(genreFile, user)    
}

queryDatabase <- function(user, misspelledTitle, printSqlCommands, captureFile)
{

    numberOfCommonActors <- 2
    
    commands <- c("\\connect chuck;",
                  ## sprintf("select * from movies where levenshtein (title, '%s') < 4 limit 10;",misspelledTitle)
                  sprintf("select distinct title, titlebase64, levenshtein(title, '%s') from movies where levenshtein (title, '%s') < 4 order by levenshtein limit 10 ;",
                          misspelledTitle, misspelledTitle),
                  "\\q"
                  )
    if(printSqlCommands == TRUE)
    {
        write(commands ,file=captureFile, append=TRUE)
    }
    
    d <- postgresWorker(commands, captureFile)
    ## print("captured stuff")
    if(printSqlCommands == TRUE)
    {
        write(d ,file=captureFile, append=TRUE)
        
    }

    numberOfMovies <- length(d) - 5

    continueWorking <- TRUE
    ## print(sprintf("numberOfMovies %.0f", numberOfMovies))
    if (numberOfMovies == 0)
    {
        write("We couldn't find any matches.  We're bailing.",file=captureFile, append=TRUE)
        continueWorking <- FALSE
    }
    if (continueWorking == TRUE)
    {
        index <- 4

        ## print(d)
        tokens <- strsplit(d[index], "|", fixed=TRUE)
        ## print(tokens)
        base64title <- str_trim(tokens[[1]][2])

        clearTitle <- base64Decode(base64title)
        
        write(sprintf("You entered '%s' and we chose '%s' as our best match. Out of:", misspelledTitle, clearTitle),file=captureFile, append=TRUE)

        for (i in 1:numberOfMovies)
        {
            temp <- strsplit(d[i + 3], "|", fixed=TRUE)
            write(sprintf("%.0f. %s", i, base64Decode(str_trim(temp[[1]][2]))),file=captureFile, append=TRUE)
        }
        
        commands <- c("\\connect chuck;",
                      sprintf("select distinct genre from genre where titlebase64 = '%s';", base64title)
                      )
        if(printSqlCommands == TRUE)
        {
            write(commands,file=captureFile, append=TRUE)
        }

        d <- postgresWorker(commands, captureFile)

        if(printSqlCommands == TRUE)
        {
            write(d,file=captureFile, append=TRUE)
        }

        numberOfGenres <- length(d) - 5

        if (numberOfGenres == 0)
        {
            write(sprintf("'%s' does not belong to any genre.  We're bailing.",
                          clearTitle
                          ),file=captureFile, append=TRUE)
            
        }
        else
        {
            genre <- d[4:(3+numberOfGenres)]
            write(sprintf("'%s' belongs to %.0f genres:",
                          clearTitle, numberOfGenres),file=captureFile, append=TRUE)

            for (i in 1:numberOfGenres)
            {
                write(sprintf("%.0f. %s",i, genre[i]),file=captureFile, append=TRUE)
            }

            commands <- c("\\connect chuck",
                          sprintf("select distinct actor from actors where titlebase64 = '%s';", base64title),
                          "\\q")
            if(printSqlCommands == TRUE)
            {
                write(commands,file=captureFile, append=TRUE)
            }

            d <- postgresWorker(commands)

            if(printSqlCommands == TRUE)
            {
                write(d,file=captureFile, append=TRUE)
            }


            numberOfActors <- length(d) - 5

            if (numberOfActors == 0)
            {
                write(sprintf("'%s' does not appear to have any actors.  We're bailing.",
                              clearTitle
                              ),file=captureFile, append=TRUE)
            }
            else
            {
                actors <- d[4:(3+numberOfActors)]
                write(sprintf("These %.0f actors appeared in '%s':",
                              numberOfActors, clearTitle),file=captureFile, append=TRUE)
                write(str_trim(actors),file=captureFile, append=TRUE)
                write(sprintf("We will pick %.0f of them.", min(numberOfCommonActors, numberOfActors)),file=captureFile, append=TRUE)

                picked <- c()

                if(numberOfActors <= numberOfCommonActors)
                {
                    picked <- actors
                }
                else
                {
                    while((length(picked) < numberOfCommonActors) && (length(actors) > 0))
                {
                    index <- runif(1, min=1, max=length(actors)) + 0.5

                    picked <- c(picked, actors[index])

                    actors <- actors[-index]
                }
                }

                picked <- str_trim(picked)
                write(sprintf("We have selected these actors:"),file=captureFile, append=TRUE)
                write(picked,file=captureFile, append=TRUE)

                base <- sprintf("select distinct a1.titlebase64 from actors as a1")
                for (i in 2:length(picked))
                {
                    base <- sprintf("%s join actors as a%.0f on a1.titlebase64 = a%.0f.titlebase64 and a%.0f.actor = '%s' ",
                                    base,
                                    i,
                                    i,
                                    i,
                                    picked[i]
                                    )
                }

                commands <- c("\\connect chuck",
                              sprintf("select distinct titlebase64 from genre where titlebase64 in (%s and a1.actor ='%s'); ", base, picked[1]),
                              "\\q")
                if(printSqlCommands == TRUE)
                {
                    write(commands,file=captureFile, append=TRUE)
                }

                d <- postgresWorker(commands)
                
                if(printSqlCommands == TRUE)
                {
                    write(d,file=captureFile, append=TRUE)
                }


                numberOfRecommendations <- length(d) - 5

                if (numberOfRecommendations == 1)
                {
                    write(sprintf("Sorry no recommendations possible."),file=captureFile, append=TRUE)
                }
                else
                {
                    if (numberOfRecommendations == 2)
                    {
                        temp <- base64Decode(str_trim(d[4]))
                        if (temp == clearTitle)
                        {
                            temp <- base64Decode(str_trim(d[5]))
                        }
                        write(sprintf("There is only one movie that can be recommended: %s",temp),file=captureFile, append=TRUE)
                    }
                    else
                    {
                        write(sprintf("There are %.0f recommendations where these actors performed together.",(numberOfRecommendations - 1)),file=captureFile, append=TRUE)
                        write(sprintf("They are (in no particular order):"),file=captureFile, append=TRUE)
                        counter <- 1
                        for (i in 1:numberOfRecommendations)
                        {
                            temp <- base64Decode(str_trim(d[i+ 3]))
                            if(temp != clearTitle)
                            {
                                write(sprintf("%.0f. %s", counter, temp),file=captureFile, append=TRUE)
                                counter <- counter + 1
                            }
                        }
                    }
                }
            }
        }
    }
}


main <- function()
{
    user <- "chuck"

    misspelledTitle <- "The Dirk Knight"

    resetDatabase <- FALSE

    texFile <- ""

    printSqlCommands <- FALSE
    
    movieFile <- "/tmp/movies.list.txt"
    actorFile <- "/tmp/actors.list.txt"
    genreFile <- "/tmp/genre.list.txt"
    actressFile <- "/tmp/actresses.txt"
    
    spec <- matrix(c(
        'resetDatabase', 'r', 0, 'character',
        'misspelledTitle', 'm', 1, 'character',
        'user', 'u', 1, 'character',
        'texFile', 't', 1, 'character',
        'printSqlCommands', 'p', 0, 'character'
    ),
    ncol = 4, byrow = TRUE)

    opt <- getopt(spec)

    resetDatabase <- setValueBasedOnCommandLine(opt$resetDatabase, resetDatabase)
    user <- setValueBasedOnCommandLine(opt$user, user)
    texFile <- setValueBasedOnCommandLine(opt$texFile, texFile)
    printSqlCommands <- setValueBasedOnCommandLine(opt$printSqlCommands, printSqlCommands)
    misspelledTitle <- setValueBasedOnCommandLine(opt$misspelledTitle, misspelledTitle)

    if (nchar(texFile) != 0)
    {
        write("\\begin{verbatim}", file=texFile, append=FALSE)
    }
    
    if (resetDatabase == TRUE)
    {
        initDatabase(user, movieFile, actorFile, genreFile, actressFile)

        populateDatabase(user, movieFile, actorFile, genreFile, actressFile)
    }
    
    set.seed(1)
    
    queryDatabase(user, misspelledTitle, printSqlCommands, texFile)

        if (nchar(texFile) != 0)
    {
        write("\\end{verbatim}", file=texFile, append=TRUE)
    }

}


main()


"Chuck Cartledge"


import sys

def pascal(n):
    """
    Yield up to row ``n`` of Pascal's triangle, one row at a time.
    The first row is row 0.
    """
    if not isinstance (n, int):
        raise TypeError ('n must be an integer')
    if n < 0:
        raise ValueError ('n must be an integer >= 0')

    def newrow(row):
        "Calculate a row of Pascal's triangle given the previous one." 
        prev = 0
        for x in row:
            yield prev + x
            prev = x
        yield 1

    prevrow = [1]
    yield prevrow
    for x in range(n):
        prevrow = list(newrow(prevrow))
        yield prevrow

def pascal_latex(n, out=sys.stdout):
    """
    Generate a Pascal triangle for LaTeX embedding.
    Sends output to the file-like object ``out`` (default: sys.stdout).
    """
    out.write('\\begin{tabular}{r%s}\n' % ('c' * (2 * n + 1)))
    for i, row in enumerate(pascal(n)):
        out.write('$n=%d$:& ' % i)
        out.write('   & ' * (n - i))
        out.write(' &    & '.join ('%2d' % coeff for coeff in row))
        out.write('\\\\\\noalign{\\smallskip\\smallskip}\n')
    out.write ('\\end{tabular}\n')

if __name__ == '__main__':
    try:
        pascal_latex (int(sys.argv[1]))
    except ValueError:
        sys.stderr.write ('Please specify a positive integer.\n')
        sys.exit (1)


"Chuck Cartledge"


rm(list=ls())

## http://www.inside-r.org/packages/cran/VennDiagram/docs/venn.diagram

library(VennDiagram)

library(RPostgreSQL)

connectToDatabase <- function()
{
    drv <- dbDriver("PostgreSQL")
    con <- dbConnect(drv)
}

getGenres <- function(con)
{
    command <- "select distinct genre from genre;"

    returnValue <- dbGetQuery(con, command)
    
    returnValue
}

getGenreMovies <- function(con, genre)
{
    command <- sprintf("select titlebase64 from genre where genre ='%s';",
                       genre)
    
    print(command)

    returnValue <- dbGetQuery(con, command)

    returnValue
}

main <- function()
{
    
    con <- connectToDatabase()

    genres <- getGenres(con)
    
    ## print(genres);print(typeof(genres))
    
    report <- c("Biography","Documentary","Crime","Western","Adventure")
    
    tailorForReport <- FALSE

    vList <- list()
    temp <- c()
    j <- 1
    for (i in 1:length(genres[,1]))
    {
        processGenre <- FALSE

        genre <- genres[i,1]
        
        if (tailorForReport == FALSE)
        {
            processGenre <- TRUE
        }
        else
        {
            if ((genre %in% report) == TRUE)
            {
                processGenre <- TRUE
            }
        }

        if(processGenre == TRUE)
        {
            vList[[j]] <- getGenreMovies(con, genre)[[1]]
            temp <- c(temp, genre)
            j <- j + 1
        }
    }

    names(vList) <- temp
    
    dbDisconnect(con)

    ## print(length(vList))


    if(tailorForReport == TRUE)
    {
        for(i in 1:length(report))
        {
            venn.diagram(vList[1:i],
                         filename=sprintf("../Images/vennDiagramReport%.0f.png",i),
                         imagetype="png",
                         col = "black",
                         margin = 0.05
                         )            
        }
    }
    else
    {
        myColors <- c("dodgerblue", "goldenrod1", "darkorange1", "seagreen3", "orchid3")

        venn.diagram(vList[1:5],
                     filename="../Images/vennDiagramReportFancy.png",
                     imagetype="png",
                     col = "black",
                     fill = myColors,
                     alpha = 0.50,
                     cex = c(1.5, 1.5, 1.5, 1.5, 1.5, 1, 0.8, 1, 0.8, 1, 0.8, 1, 0.8,
                             1, 0.8, 1, 0.55, 1, 0.55, 1, 0.55, 1, 0.55, 1, 0.55, 1, 1, 1, 1, 1, 1.5),
                     cat.col = myColors,
                     cat.cex = 1.5,
                     cat.fontface = "bold",
                     margin = 0.05
                     )
    }
}

main()


"Chuck Cartledge"


rm(list=ls())

library(xlsx)
library(DBI)
library(RPostgreSQL)

connectToDatabase <- function()
{
    drv <- dbDriver("PostgreSQL")
    con <- dbConnect(drv)
}

main <- function()
{
    outputFile <- "chuck.xls"

    con <- connectToDatabase()

    unlink(outputFile)

    for (s in c("movies", "actors", "genre"))
    {
        d <- dbGetQuery(con, sprintf("select * from %s limit 100", s))
        write.xlsx(d, file=outputFile, sheetName=s, append=TRUE, row.names=FALSE)
    }

    dbDisconnect(con)

}

main()


"Chuck Cartledge"

http://www.imdb.com/


Table 14. (Continued from the previous page.)

Argument Usage Default value

t The tex file for collecting data used in auto-
mated reports.

(NULL)

u Select the user for the PostgreSQL database.
Combining this option with the r option would
create a unique database for a user.

chuck
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