Moving Faster: Why Intent Media
Chose Cascalog for Data
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Overview

e History of data processing at Intent Media

* "Hello World” in various data processing
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Data Science at IM

* Builds models from terabytes of data:

* Propensity to buy




History of Data
Processing at Intent
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Originally: Hadoop Java AP




Hadoop Java AP|




Example: Anagram Mapper
N Java

public class AnagramMapper extends MapReduceBase implements
Mapper<LongWritable, Text, Text, Text> {

private Text sortedText = new Text();
private Text orginalText = new Text();

public void map(LongWritable key, Text value,
OutputCollector<Text, Text> outputCollector, Reporter reporter)

throws IOException { SOI’t
String word = value.toString(); CharaCterS

char[] wordChars = word.toCharArray();
Arrays.sort(wordChars);

String sortedWord = new String(wordChars);
sortedText.set(sortedWord);
orginalText.set(word);
outputCollector.collect(sortedText, orginalText);

beta -> abet, beat -> abet



Example: Anagram Reducer
N Java

public class AnagramReducer extends MapReduceBase implements Reducer<Text, Text, Text, Text> {

private Text outputKey = new Text();
private Text outputValue = new Text();

public void reduce(Text anagramKey, Iterator<Text> anagramValues,
OutputCollector<Text, Text> results, Reporter reporter) throws IOException {
String output = "";
while(anagramValues.hasNext())

{

Text anagam = anagramValues.next();

output = output + anagam.toString() + "~";

}
StringTokenizer outputTokenizer = new StringTokenizer(output,”~");
1f(outputTokenizer.countTokens()>=2)

{

output = output.replace("~", ",");
outputKey.set(anagramKey.toString());
outputValue.set(output);
results.collect(outputKey, outputValue);




Downsides of Java AP

e Hard to write
 Need to think in “map -> reduce”
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“There's no problem in Computer Science

that can't be solved by addlng another Iayer
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Another Layer of Abstraction




Apache PIg




Apache PIg

 Pig is a higher level declarative language that
reduces to map/reduce queries

* Simpler to reason about
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Pig Downsides

e Defines its own language

L WL TR oo R \ L RN RLSRaid 1or w
4
£

\QYrATIC




Cascading




Cascading overview

e Java data processing library

e Thinks of your data as a stream




Built in Operations

| |
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public class

Main

{

public static void

main( String[] args )
{
String docPath = args[ 0 ];
String wcPath = args[ 1 ];

Properties properties = new Properties();
AppProps.setApplicationjJarClass( properties, Main.class );
HadoopFlowConnector flowConnector = new HadoopFlowConnector( properties );

Tap docTap = new Hfs( new TextDelimited( true, "\t" ), docPath );

Tap wcTap = new Hfs( new TextDelimited( true, “\t" ), wcPath );

Fields token = new Fields( "token" );
Fields text = new Fields( "text" );

RegexSplitGenerator splitter = new RegexSplitGenerator( token, "[ \\[\\VIANV(AN),-1"

Pipe docPipe = new Each( "token", text, splitter, Fields.RESULTS );

Pipe wcPipe = new Pipe( "wc", docPipe );
wcPipe = new GroupBy( wcPipe, token );
wcPipe = new Every( wcPipe, Fields.ALL, new Count(), Fields.ALL );

FlowDef flowDef = FlowDef.flowDef()
.setName( "wc" )
.addSource( docPipe, docTap )
.addTailSink( wcPipe, wcTap );

Flow wcFlow = flowConnector.connect( flowDef );
wcFlow.writeDOT( "dot/wc.dot" );
wcFlow.complete();

}




“There's no problem in Computer Science

that can't be solved by addlng another Iayer
R R T , dlsS @ ﬁ S ”




Cascalog







L Isp that runs on the
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Cascalog example

(defn generate-model-data |[!
‘let [get-word-vector (mapfn [attributes]
(when attributes
[(vec (.split attributes "\\s+"))]))
to-binary (mapfn [purchase-amount]
(if (and purchase-amount (> purchase-amount 0)) 1 -1))]
. | (?7<- (stdout) [?impression-id ?word-split ?did-purchasel
R I Sy (ad-copy ?impression-id ?ad-copy)
' kit e (clicks !!click-id ?impression-id !!purchase-amount)
(get-word-vector ?ad-copy :> ?word-split)
(c/sum !!purchase-amount :> ?purchase-amount-sum)
(to-binary ?purchase-amount-sum :> ?did-purchase))
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Datalog Is a truly declarative logic

programmmg Ianguage that syntacncally IS a










Word Count SQL

SELECT word, COUNT(*)
FROM words

GROUP BY word




Word Count Java Hadoop

public class WordCount {

public static class Map extends Mapper<LongWritable, Text, Text, IntWritable> {
private final static IntWritable one = new IntWritable(l):;
private Text word = new Text();

< Hello, 1>

public void map(LongWritable key, Text value, Context context) throws IOException, InterruptedException {

< \ﬁd()rl(j, 1 > String line = value.toString():;
StringTokenizer tokenizer = new StringTokenizer(line);
< Bye ‘]> while (tokenizer.hasMoreTokens()) {
E word.set(tokenizer.nextToken());
< World, ‘I > context.write(word, one);

public static class Reduce extends Reducer<Text, IntWritable, Text, IntWritable> {

public void reduce(Text key, Iterable<IntWritable> values, Context context)
throws IOException, InterruptedException {
int sum = 0;
for (IntWritable val : values) {
sum += val.get();

}

context.write(key, new IntWritable(sum));

}

public static void main(String([) args) throws Exception ({
Configuration conf = new Configuration():;

Job job = new Job(conf, "wordcount®);

job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class); < He”O, 1>

job.setMapperClass (Map.class);
job.setReducerClass (Reduce.class); < World’ 2>
< Bye, 1>

job.setInputFormatClass(TextInputFormat.class);
job.setOutputFormatClass (TextOutputFormat.class);

FileInputFormat.addInputPath(job, new Path(args[0]))
FileOutputFormat.setOutputPath(job, new Path(args(l)

)):

job.waitForCompletion(true);




Word count PlG

= load '/tmp/alice.txt';
= foreach A generate flatten(TOKENIZE((chararray)$0)) as word;
= filter B by word matches '\\w+';

= group C by word;
= foreach D generate COUNT(C), group;
store E into '/tmp/alice wordcount';




Word Count Cascading

// define source and sink Taps.
Scheme sourceScheme = new TextLine( new Fields( "line" ) );
Tap source = new Hfs( sourceScheme, inputPath );

Scheme sinkScheme = new TextLine( new Fields( "word", "count" ) );
Tap sink = new Hfs( sinkScheme, outputPath, SinkMode.REPLACE );

// the 'head' of the pipe assembly
Pipe assembly = new Pipe( "wordcount" );

// For each input Tuple

// parse out each word into a new Tuple with the field name "word"

// regular expressions are optional in Cascading

String regex = "(?<!\\pL)(Z=\\pL)[A 1*(?<=\\pL)(?!\\pL)";

Function function = new RegexGenerator( new Fields( "word" ), regex );
assembly = new Each( assembly, new Fields( "line" ), function );

// group the Tuple stream by the "word" value
assembly = new GroupBy( assembly, new Fields( "word" ) );

. // For every Tuple group
.~ // count the number of occurrences of "word" and store result in
// a field named "count"
Aggregator count = new Count( new Fields( "count" ) );
assembly = new Every( assembly, count );

// initialize app properties, tell Hadoop which jar file to use
Properties properties = new Properties();
FlowConnector.setApplicationlJarClass( properties, Main.class );

// plan a new Flow from the assembly using the source and sink Taps

// with the above properties
FlowConnector flowConnector = new FlowConnector( properties );
Flow flow = flowConnector.connect( "word-count", source, sink, assembly );

// execute the flow, block until complete
flow.complete();



Word Count Cascalog

Query Output tap

: Generator
Execution

(?- (stdout)

Query /(. - [?word ?count]
Creation (sentence :> ?line)

(tokenise :< ?line :> ?7word)

(c/count :> ?count)))

Operation

Aggregation



lokenize

(def/defmapcatfn tokenise [line]

"reads 1n a line of string and splits i1t by a regular expression”
(clojure.string/split line #"[\[\J\\\C\), .D\s]+"))




Cascalog overview
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https://github.com/johnnywalleye/nyc-clj-meetup-apr-14

Real example

(defn generate-model-data |[!
‘let [get-word-vector (mapfn [attributes]
(when attributes
[(vec (.split attributes "\\s+"))]1))
to-binary (mapfn [purchase-amount]
(if (and purchase-amount (> purchase-amount 0)) 1 -1))]
(?7<- (stdout) [?impression-id ?word-split ?did-purchasel

(ad-copy ?impression-id ?ad-copy) —
(clicks !!click-id ?impression-id !!purchase-amount) <—— _
il e (get-word-vector ?ad-copy :> ?word-split) T

(c/sum !!purchase-amount :> ?purchase-amount-sum)
(to-binary ?purchase-amount-sum :> ?did-purchase))



Real example

(defn generate-model-data |[!
‘let [get-word-vector (mapfn [attributes]
(when attributes
[(vec (.split attributes "\\s+"))]1))
to-binary (mapfn [purchase-amount]
(if (and purchase-amount (> purchase-amount 0)) 1 -1))]
(?7<- (stdout) [?impression-id ?word-split ?did-purchasel

(ad-copy ?impression-id ?ad-copy) —
(clicks !!click-id ?impression-id !!purchase-amount) <—— _
il e (get-word-vector ?ad-copy :> ?word-split) T

(c/sum !!purchase-amount :> ?purchase-amount-sum)
(to-binary ?purchase-amount-sum :> ?did-purchase))



Real example

(defn generate-model-data |[!
‘let [get-word-vector (mapfn [attributes]
(when attributes
[(vec (.split attributes "\\s+"))]1))
to-binary (mapfn [purchase-amount]
(if (and purchase-amount (> purchase-amount 0)) 1 -1))]
(?7<- (stdout) [?impression-id ?word-split ?did-purchasel
(ad-copy ?impression-id ?ad-copy)
(clicks !!click-id ?impression-id !!purchase-amount)
S s e (get-word-vector ?ad-copy :> ?word-split)
st ' (c/sum !'!purchase-amount :> ?purchase-amount-sum)
(to-binary ?purchase-amount-sum :> ?did-purchase))
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Real example

(defn generate-model-data |[!
‘let [get-word-vector (mapfn [attributes]
(when attributes
[(vec (.split attributes "\\s+"))]1))
to-binary (mapfn [purchase-amount]
(if (and purchase-amount (> purchase-amount 0)) 1 -1))]
(?7<- (stdout) [?impression-id ?word-split ?did-purchasel
(ad-copy ?impression-id ?ad-copy)
e , (clicks !!click-id ?impression-id !!purchase-amount) Eagdl
sl s (get-word-vector ?ad-copy :> ?word-split) e
(c/sum !!purchase-amount :> ?purchase-amount-sum) D E— |
(to-binary ?purchase-amount-sum :> ?did-purchase)) '




Real example

(defn generate-model-data |[!
‘let [get-word-vector (mapfn [attributes]
(when attributes
[(vec (.split attributes "\\s+"))]1))
to-binary (mapfn [purchase-amount]
(if (and purchase-amount (> purchase-amount 0)) 1 -1))]
(?7<- (stdout) [?impression-id ?word-split ?did-purchasel
(ad-copy ?impression-id ?ad-copy)
(clicks !!click-id ?impression-id !!purchase-amount) |
Lt S (get-word-vector ?ad-copy :> ?word-split) T e
st ' (c/sum !'!purchase-amount :> ?purchase-amount-sum) Lok '
(to-binary ?purchase-amount-sum :> ?did-purchase)) —<——







Built-in Filter Operations

e first-n

e |imit

e |Imit-rank




Built-in Agg Operations

* avQ
e count/!count

* distinct-count
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Built-in Higher Order
Functions
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Workftlow

« On a sampled dataset:
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midje-cascalog

(fact "Query should return a single tuple containing
[most-popular-user, follower-count]."”
(max-followers-query :path) => (produces [["richhickey" 29611]11])
(provided

(complex-subquery :path) => [["sritchie09" 180]
[ "richhickey" 2961]]))




I LEE T T

Checkpoint

defn run-workflow ' input-path-1 input-path-2 workflow-output-path’
‘let [workflow-tmp-path "/tmp/generate-model-workflow"]
(with-job-conf { "mapred.reduce.tasks" 500
"mapred.output.compress" "true"
"mapred.output.compression.type" "BLOCK"}
(workflow [workflow-tmp-path]
step-1 ([:deps []
:tmp-dirs step-1-path]
(?- (hfs-seqfile step-1-path)
(query-1 input-path-1)))
step-2 ([:deps []
:tmp-dirs step-2-path]
(?- (hfs-seqfile step-2-path)
(query-2 input-path-2)))
step-3 ([:deps [step-1 step-2]
:tmp-dirs step-3-path]
(?- (hfs-seqfile step-3-path)
(query-3 step-1-path step-2-path)))
step-4 ([:deps [step-3]]
(?7- (make-output-tap workflow-output-path)
(query-4 step-3-path)))))
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How can we move




"Hadoop Is the EJB of data
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What's next”




B




Cascalog 2.0 Backends




Cascalog 2.0 Backends

K

Run programs up to 100x faster than Hadoo
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Cascading 3.0 backends
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The Future

e Data processing time will continue to decrease,
nopefully by orders of magnitude




Q

v X o <oif
"A




