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Distributed Computing Paradigms

il i

SCOPE Introduction (1/2)

* Uszed in Live Search (informal)

— Web data analysis, user log analysis, relevance studies
* |nfrastructure

— Large shared nothing commodity hardware

* Proeramming goals similar to DyradLING
— Sequential, single machine programming abstraction

SCOPE Introduction (2/2)

» Structured Computations Optimized for Parallel Execution
— A declarative scripting languape
— Easy to use: 50L-like syntax plus MapRecuos-like
extensions
— Modular; provides a rich class of runtime operators
— Highly extensible:
* Fully imtegrated with NET framework
= Prowvides interfaces for customized operations

— Flexible programming stybe: nested expressions or a series
of simple transformations

— 50L emphasis
= MR is too rigid
» Whriting MR programs is like writing physical exeoution plans
im DEMS
Architecture
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SCOPE — An example

= Compute the popular queries that has been
requested at least 1000 times
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Data Model, Input, Output

» Data model
— Relation row set with typed columns
* |nput, Qutput
— Relational, non-relational sources
— EXTRACT, OUTPUT commands are provided

EXTRACT evrhumin|=otype=] ], -] CHITFLT |<ingmn=

FRLI% -'i|||:-||| sireanu | = IY cpuipat_streson=

LHEING < Excamors |(angs)] ILEING «urpeartin= [langsl |
HAVING cpredicate =]

— USING clause allows customization (C#)

Select and Join
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= Supports basic aggregation functions
* No subqueries

No subqueries - Example
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* Equivalent query in SCOPE
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Deep integration with C#

= SCOPE supports C# expressions and built-in
NET functions/library
— User-defined =calar expressions
— User-defined aggregation functions
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User Defined Operators

* SCOPE supports three extensible commands:
PROCESS, REDUCE, COMBINE
— Complements SELECT for complicated anzlysis
— Easy to customize by extending built-in C#
components
— Easy to reuse code in other SCOPE scripts

* Any resemblance with already seen cperators?

— Apply, Fork (Dryad)
— FILTER, FLATTEN, COGROUP [PigLatin]

PROCESS

* PROCESS command takes 2 rowset as input, praocesses each
row,. and outputs 3 seguence of rows
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= Yield in C#




REDUCE

» REDUCE command takes a grouped rowset, processes =ach
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* '‘Why dowe need REDUCE when you hawe GROUP BY?

COMBINE

= COMBINE command takes two matching input rowsets,
combines them in some way, and outputs a sequence of rows
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= Example: MultidetDifference

Importing Scripts

IMPORT wscript_filex
[PARAMS<par_name» = «values= [,_]]
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SCOPE Execution

» SCOPE Compiler

— Generates query plan using default plan for 2ach command

— Cambines adjzcent operators into 2 single wert=x when passible
= SCOPE Qptimizer

— Based on Cascades framewark

— Cast-bazed

— Nat completely mplemented
" Somc Inda

— Nat enough details in paper
» SCOPE Runtime {Probably, Dryad)
— Campasable physical operatars
— Dperators are implemented in iberator moded
— Executes series of operators in pipelined fashion

Example Query Plan
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Clutput as a cosnes file

SCOPE vs. Other languages
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