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Introduction

Motivation ‘

» All aggregates are windowable
» But not every operation is

Groups Masks Data Results

. an aggregate
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11 « Windowing is highly optimised
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) . » Paged hash groups
ks 11 » txternal sorting
0 o « Parallel build
i 1 « Shared evaluation
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» Expose the infrastructure!

Windowing Resource Management
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Examples

e £111 (numeric)
 Interpolate missing values
 (Builtin, but not standard)

e reduce (1nit, lambda)

» Running updates doinc.

« No frame ‘_\
I

e rank (value)

* Hypothetical rank”

“ Il
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Different Window Types
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Preliminaries

Defining a window function




Preliminaries

Installation ‘

« Needsto beinthe catalog e Derive fromwindowFunction

» Binder only looks there now . Same APIs we use internally

« Shows up in function lists... . Register with
+ ..andinCLI .manual ExtensionLoader

system.main lead window function

SIGNATURE
lead(expr[ T, nl[ BIGINT, default]] ANY) —> T

DESCRIPTION

The value of expr n rows after the current row, or the default. Can IGNORE or RESPECT
NULLS.

EXAMPLES

LEAD(athlete, 1, NULL) OVER (PARTITION BY event ORDER BY points) AS victorious_over

LEAD in the CLI Manual
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* Modifier flags
¢« DISTINCT
e FILTER
e ORD:
¢ EXCLUD:
« TGNORE NULLS

» Binding
* Additional arguments
 Both ORDER BY S
 Serialisation

L™

R BY arguments

L™

Binding a Window to a House
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Blocking Interface

Blocking execution is typical




Blocking Interface

Requests

e Bounds
 Partition? (-
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« Peers? (RANG.
» Valid? (NULLS)

« Frame? (BE
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» Expression Sharing

e Share with other functions
 Chunks: sink,:

* Collection

ROUPS)

valuate

Fixed glazing

Window cannot
be opened

Tilt right

Window sash can be
turned from right to left
and tilted
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Turn left

Window sash turns from
right to left

Tilt

Window sash can
be tilted

Turn right

Window sash turns from
left to right
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Pivot window

Window sash rotates in-
wards over the horizon-
tal axis of rotation

Window Configurations

Tilt left

Window sash can be
turned from right to left
and tilted



Blocking Interface ‘
Build

» First pass over the data
« Construct acceleration data
« Merge Sort Trees, etc.
 Fully parallel

« Global and local state APls
» Per hash group!

e SinkandFinalize
* No Combine (Use locks...)

Ci.“‘“m" T -

Building a Window
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Evaluate

 [ots of inputs!
« Arguments and result
* Row within the hash group
« Requested bounds
« Global and local states

AP

» Fully parallel
 |nputs may not be

consecutive (but usually are) ,.ﬁ?

» Results still jJustavector

Evaluating a Blocking Window
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Streaming Interface

Sometimes window
functions can be streamed




Streaming Interface

Support

« Common restrictions
 NOPARTITION BY
 NOORDER BRY
 NO EXCLUD:.
* “Running totals”

L~

* CanStream API

¢« Passed aWindowFunction
e Checks buffering delta
 Thisis how LEAD/LAG stream §

L]

Testing a Window for Laks
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Fvaluate ‘

[ ocal state construction
« Single threaded (singleton)
« Special base class
« Sets (+/-) buffering offset

Evaluation

« Arguments and Result
» [ ocal state

» Buffered arguments

Lightning Through a Window
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Future Work ‘®

» Leverage
 Partitioning and Ordering
« Simplified blocking

e Streaming aggregates?
« Small widths

o Stuff
e Tell us!

TARDIS Windows
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Questions?

Inquisitive Whio




