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» Key ingredients for optimal performance
* Query activity and insights
« Speed up your queries with data clustering

« Consumption considerations
* Ingestion best practices




Key ingredients for optimal
performance




 Fabric bursting automatically
allocates resources as needed to
achieve optimal performance

* Query performance is always the
same regardless of SKU*

« F2 capacity can run 1TB workloads
thanks to bursting!



No more sizing for peaks

*Guardrails protect from overconsumption

I e,




« Smoothing to future time
windows to avoid throttling

* Temporary peaks are handled
without DBA intervention or
Increasing capacity size

 Use Capacity metrics app to
track consumption

* F64 (trial) capacity can run
TPCH 10TB power run thanks to
bursting and smoothing!



Statistics

Essential for the query optimizer to generate optimal query execution plans.

Provide approximations for deriving estimates, starting from leaf operators (such as scans of underlying
user tables) and extending to ancestors (e.g., Filters, Joins, Aggregations).

@) Cost of executing a query is estimated based on:

» The total number of rows processed at a query operator of a query plan.
» The cost model of the algorithm dictated by operators in the query.

& Types of statistics:

» ACE-Cardinality.
« ACE-AverageColumnLength.
» Per Column Statistic/Histogram statistics: Manual vs. Auto statistics



Statistics — demo

SELECT
t.datelD,
SUM(t.tripDistance) AS distance,
SUM({t.fareAmount) AS price,
W.temperature,
w.rideDate
FROM
Trips demo t
INNER JOIN
{SELECT
dateID)|
MIN([date]) AS rideDate,
MIN(TMIN) AS temperature
FROM
Weather_ demo
WHERE
YEAR([date]) = 2812
GROUP BY
datelD) w
ON
t.datelD = w.datelID
GROUP BY
t.dateID, w.temperature, w.rideDate
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ta SELECT * FROM sys.stats A5 s

51 WHERE s.object_id = OBJECT_ID('Trips_demo")
L2

Messages  Results fHSave as table KB OpeninExcel @B Explore this data (preview

@ 123 object_id ABC name 123 stats_id Ofl auto_created
1 1409492150 Clusteredindex 1 0
2 1409492150 _WA_Sys_00000002_540324B6 2 1
3 1409492150 ACE-Cardinality 99999 1

Sep 2012

DECC SHOW_STATISTICS( Trips_demo’,' WA Sys_00068002_548324B6")

Nov 2012
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« Create MANUAL STATS for columns that
are used for operation like GROUP BYs,
ORDER BYs, distinct, filters, and JOINSs)*.

« UPDATE statistics regularly after significant
data changes. Manual vs Auto stats.

Best practices

« Make sure manual statistics maintenance
fits your workload.



Query submitted ... Row Count Row Count 1. Generate plan with current statistics.

63280 63280
— Hash Match Shuffle Scan . .
— e 2. Check if actual cardinality for sub-trees
T_}: < Fl |5'|= m exists from previous query execution.
=] L i
Row Count Shuffle Scan o
e '/Tj‘ m 3. Use actual cardinality when
[K/I J' applicable.
6767000
Row Count Row Count _
—4530060— 153000 4. Execute query with accurate

estimations!
5376000




Query activity and insights




* DMVs
« Active connections, sessions and requests

* Query Insights
* Historical — track performance over time

« Aggregated — more actionable insights
« Queries are aggregated by query text excluding predicates

» Cross-database queries are shown in context DB query insights

« Query activity
« Monitoring Ul built on top of DMVs and Query Insights



R s T N I

 queryinsights.exec requests _history
« data_scanned _remote_ storage _mb
« data_scanned_disk_mb
« data_scanned_memory_mb
 allocated cpu_time_ms

label data_scanned _remote _storage mb data_scanned _memory_mb data_scanned disk_ mb total cpu time _ms
I:raselme—c:uld ............. 53390 ) , 985152
e s— . 63306 . 2562064
clustering - cold 8768 0 0 1312427
clustering -warm 0 8768 0 270994



Speed up your queries with data
clustering

Coming soon




Reduce IO with data clustering
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Data clustering — guidelines

 Pick columns used in query predicates

 Pick column with medium to high ratio of unique values (>=60%)
SELECT COUNT(DISTINCT <columnName>) * 1. / COUNT(*) FROM <table>



Consumption considerations




Where are my compute and data?

K Regionh

* Collocate resources

« Compute Is where capacity is

: = =
* Mind network latency between: s ‘
-

* The client and the endpoint
i ) L % Swapie Data Onelake ADLS Gen2
* The engine and the data in /\
case of shortcuts »

ADLS Gen2




Use smallest data type that
accommodates values

Use proper types

 Use varchar instead of char

Use NOT NULL instead of NULL

« Check table schema created by tools
(e.g. Pipelines)

year bigint ->
amount decimal ->

code id varchar(10) ->

name char(50) ->

id bigint N

name varchar(8000) ->

year int
amount decimal(p,s)

code_id int

name varchar(50)

id bigint NOT NULL

name varchar(50)




Fabric Warehouse can only optimize Warehouse tables

Synapse Data
Warehouse

G

G

ADLS Gen2

S Bl ol

Lakehouse

AWS S3

Yet another table to SQL engine, same best practices apply

Check data types, particularly string lengths, decimal
precision and scale and use NOT NULL if possible

OPTIMIZE table to get optimal number and sizes of files
Partition table by columns commonly used for filtering

Z-ORDER table by non-partitioning columns commonly
used for filtering.



Data ingestion best practices




* Enables flexible, high-throughput
data ingestion from external
Azure storage accounts

COPY
BA 0~ 2

Azure Blob Storage Destination
ADLS Gen2 table

COPY INTO table name.[(Column_list)]
FROM '<external location>' [,...n]
WITH
(
[FILE_ TYPE = {'CSV' | 'PARQUET' '} ]
[,CREDENTIAL = (AZURE CREDENTIAL) ]
[ ,ERRORFILE =
‘[http(s)://account/container]/directory[/]]']
[,ERRORFILE_CREDENTIAL = (AZURE CREDENTIAL) ]
[ ,MAXERRORS = max_errors ]
[ ,COMPRESSION = { 'Gzip' | '"Snappy'}]
[ ,FIELDQUOTE = 'string delimiter']
[ ,FIELDTERMINATOR = 'field terminator']
[ ,ROWTERMINATOR = 'row_terminator']
[ ,FIRSTROW = first row]
[,ENCODING = {'UTF8'|'UTF16'}]
[,PARSER_VERSION = {'1.0'|'2.0"}]

)




Ingestion best practices - size and number of files

COPY INTO: Impact of number of files on ingestion speed*
« More small files > few large files 15
- At least 4MB file size .’glo
- Keep the number of files to be at =
least 1,000 = .
 Best throughput using 1,000 files A
Is 7x faster than single large file 0 ] ]
1 100 1,008 10,008

Number of files

mmDuration (F64) =-=TB/hr (F64)
*TPCH 1TB, Orders table

DS
TB/hr



Ingestion best practices - parallelize

COPY INTO:

 Parallel loads achieve higher
throughput

*TPCH 1TB, Orders table, 170GB each thread

D

w

Duration (min)
= N

o

Ingestion speed vs. number of threads (F64)*

1 2 3 4
Number of threads
mmDuration (F64) —TB/hr (F64)
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5 &
TB/hr

92}



Increase throughput with larger Fabric capacities

: : : : Ingestion speed vs capacity size (F64 vs F128)*
All ingestion (pipelines, J P pacity size ( )

dataflows, SQL): ,54 10
» Scales with larger Fabric E3 0
- -
Capacities 52 20 3
Yo =

s1 10

O
0 0

1 2 3 4 5 10
Number of threads

mm Duration (F64) ==Duration (F128) —TB/hr (F64) —TB/hr (F128)

*TPCH 1TB, Orders table, 170GB each thread
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