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Size matters!
.. SO does monitoring it
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Size Does Matter!

Know your DTUs
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Users, Needs & SKUs

Customer type

Optimal SKU
Application pattern

Resource Governance

Main customer
requirements

Single Database
A

Elastic Database

A

Start-ups

Basic & Standard

Smaller workload, low
concurrent users

Dedicated Resources per DB

Price, Predictable
Performance, basic business
continuity needs

Enterprise

Larger workloads &
concurrent users

Dedicated Resources per DB

Predictable Performance,
higher business continuity
needs

SaaS CSV

Elastic Database
Pool

1 CSV customer = 1 DB

small-> large workloads

Shared Resources across a set
of DBs

Managing Scale, Flexible &
Predictable biz model, cost
efficiency




SQL DB Service tiers & Performance Levels

Basic

Availability SLA 99.99%
Security Auditing
Scalability Elastic Scale, client-side scale out (preview)
Point-in-time Restore Any point within 7 days Any point within 14 days Any point within 35 days
Business Continuity Geo-Restore Standard Geo-Replication Active Geo-Replication
Database Max Size > GB 250 GB 500 GB
Available performance levels -l = S0: 10 P1:125
Database Throughput Units . .

S1:2 P2:250
(DTUs, eDTUs) v

S2: 50 P4: 500

S3: 100 P6: 1000

P11: 1750
Basic Elastic Pool : 100 -> 1200 | Standard Elastic Pool: Premium Elastic Pool: 125->1500

100 ->1200

SQL Server compat Near 100%

Choose a service tier that is right for your business requirements



Database Throughput Unit — DTU/eDTU

Bounding Box Monitoring
CPU % of current Performance Level

orkload

Memory

= Database performance levels are measured with DTUs (eDTUs)
= Represents the relative power (resources) assigned to a database
= Allows for comparison of the power across performance levels
= Abstraction from the underlying hardware
= Blended measure of CPU, DatalO, LoglO and memory(indirect measure)



Understanding DTU measures

DTU = Max of (CPU, DatalO, LoglO) usage

= Indicator of the resource that is pushing towards the limit
= Expressed as a percentage of the limit.

= e.g. 80% DTU usage = one or more of the underlying resources is consuming
80% of the limit.

What happens when DTU limit is hit?
= Latencies for the requests increase
= Requests can timeout
= Requests can start piling up as new requests come In

= Concurrent request limit for DB is reached. New requests get rejected with
error



From On-Prem Workload to SQL DB DTU

Service Tier/Performance Level for lops

DTU Calculator
-stimates which Service Tier /

Performance Level, based on o=
- Number Of Cores 48.43% total

= Counters: Service Tier/Performance Level for Cpu lops, & Log
Total % Processor Time

Disk Reads/sec

Disk Read Bytes/Sec

Disk Write Bytes/sec

Database’s Log Bytes / Sec



http://dtucalculator.azurewebsites.net/Home/Calculate

Scale Up

For Intensive Workload

Common Causes of
Performance Issues

Know your DTUs

“Throw All The Hardware At It”
vs “Fix The Code”




Database Resource Monitoring

DTU, Storage consumption DMVs for T-SQL querying

= Candrill down to CPU, DatalO, LoglO = <Masterdb> sys.resource_stats
consumptions = Averages over 5 minutes, History up to 14 days

= Percentages relative to performance level = <userdb> sys.dm_db_resource_stats

= Averages over 15 seconds, Previous hour's data

Accessible though Azure Portal

= Allows to configure alerting! Other resources to keep track of

= Concurrent Requests, concurrent sessions
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Changing database performance level

= Can be size of database operation
= Database is on-line during the change

= Can be accomplished through
= Azure Portal L0 o0 185000
= PowerShell - Set-AzureSqlDatabase |
= REST - Update Database / ServicelLevelObjectiveld
= T-SQL
= ALTER DATABASE ... MODIFY (EDITION = ..))
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Elastic database pool concepts

“Elastic database pool provides large scale SaaS CSVs a simple cost effective solution to achieve
performance goals for a group of databases with widely varying and unpredictable usage patterns.”

Resource allocation - Elastic Database throughput units (eDTUs)
= Shared across databases in the pool DTU DTU of pool

= Corresponds to the aggregate utilization of its concurrently 1
active databases.

= Storage limit per pool is tied to the pool eDTU

Performance settings
= Choose eDTU for the pool.
=  Choose eDTU max cap and min reserved for the databases.

Pricing
= Pay for eDTU of the pool.
= Pay for database existence.




Elastic Pools: Friction free scaling

Relationship of servers and pools

A pool is contained by a single server.
A server can contain multiple pools.

Setting performance goals is friction free

Create new database in a pool
Add/Move databases from a pool
Resize a pool or its per database settings

Changing performance settings is online

Portal, T-SQL, REST and Powershell APIs

/ Azure region \




Recommended Elastic database pools
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Index Advisor

For Non-Optimal Queries

Common Causes of
Performance Issues

Know your DTUs

“Throw All The Hardware At It”
vs “Fix The Code”




Microsoft Azure > AdventureWorks2012
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. Prer . Vladimir lvanovic
Microsoft Azure > AdventureWorks2012 > Index recommendations n.ncr\osorLr

ME

+ £ AdventureWorks2012 Index recommendations
NEW I Dataé

- =
] o ) @ 4
Copy Restore Export Delete Feediack
Visual .

. - .
Essentials Recommended indexes

Usage IMPACT INDEXED COLUMMNS CREATED TIME

Database Size Pricing tier
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CURRENT [Action] [user_id], [action_id], 07/08/2015 17:36:32
94.38 ve =F Xl Fd

NOTIFIC/ g
° [UserProfile] [user_profile_id], [user_id], [user_picture] 07/08/201517:20:49

THRESHOLD G Stencerd
25068 e Table5 Col3, Coll, Cold, Coll1 01/15/2015 15:32:29
[Userinfo] [user_id], 07/08/2015 17:20:09
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Auditing Alert rules

: oo

View discarded index recommendations {0)
BILLING
Index operations

Enable and setup
Auditing

Active now 0
STATUS INDEXED COLUMMS CREATED TIME

3
. Enabled
@ Verifying [SalesOrderDetail] [SpecialOfferld], [OrderCty], [UnitPrice], [UnitPriceDiscount] 03/23/2015 20:36:14

Index advisor o Reverted surname, name, age 07/08/2015 14:03:32

< = o Success Person [FirstMame], [LastName], [MiddleMame], [Suffix] 02/03/2015 15:29:08
‘ 5 new index
recommendations

Dynamic Data Masking

. Creating
(preview)

Completed

Geo Replication

Configure Geo-Replication




Microsoft Azure
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ONLINE
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Settings Open in Copy Restore Export
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lJsage

Database Size

94.38 s
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25068

Operations

Auditing Events

Enable and setup
Auditing

I

Dynamic Data Masking
(preview)

Geo Replication

Index recommendations

Index details

Delete

@ O

Pricing tier
ADVENTUREWORKS2012

Hea0QgiZm
SO Standard

Alert rules

oo

Active now

Enabled

Index advisor

5 new index
recommendations

Creating

Completed

Index recommendations

Feedback

Recommended indexes

IMPACT TABLE

HIGH
IMPACT Table3

HiGH [Action]

LI [UserProfile]

MODERATE
IMPACT Table5

[Userinfo]

View discarded index recommendations (0)

Index operations

STATUS

@ Verifying [SalesOrderDetail]
O Revertad

O Success Person

INDEXED COLUMMS

[Col7], [Col9]

[user_id], [action_id],
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[user_id],
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Use Create Index command to
schedule index creation by the
service. Index creation process
typically takes about 48 hours.
Upon index creation we
measure the performance
impact of the index, provide
reports and revert i
automatically. ]

Estimatad impact

HIGH IMPACT
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Microsoft Azure > AdventureWorks2012 > Index recommendations > Index details > View script

+ ndations

NEW
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BILLING
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Index details View script
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-+

Use Create Index command to
schedule index creation by the
service. Index creation process
typically takes about 48 hours.
Upon index creation we
measure the performance
impact of the index, provide
reports and revert index
automatically. Learn more
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M
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Viadimir lvanaovic
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Delete
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Enabled
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Creating
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Feedback
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IMPACT TABLE
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IMPACT Table3

HiGH [Action]

LI [UserProfile]

MODERATE
IMPACT Table5

[Userinfo]

View discarded index recommendations (0)

Index operations

STATUS

@ Verifying [SalesOrderDetail]
O Revertad

O Success Person

INDEXED COLUMMS

[Col7], [Col9]

[user_id], [action_id],

[user_profile_id], [user_id], [user_picture]

Col3, Coll, Col4, Col11

[user_id],

INDEXED COLUMMNS

[SpecialOfferld], [OrderQty], [UnitPrice], [UnitPriceDiscount]
surname, Name, age

[FirstMame], [LastMame], [MiddleMName], [Suffix]
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Vladimir lvanovic

Index details
dbc

(] <>
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Use Create Index command to
schedule index creation by the
service. Index creation process
typically takes about 48 hours.
Upon index creation we
measure the performance
impact of the index, provide
reports and revert i
automatically. ]

Estimatad impact

HIGH IMPACT

10.31 MB

00:00:15

Index details

IMDEX KEY COLUMMS (1)

[Col7]

INCLUDED COLUMNS (1)

[Colg]




Microsoft Azure AdventureWorks2012
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Vladimir lvanovic
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Microsoft Azure > AdventureWorks2012 > Index recommendations
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Vladimir lvanovic
MICROSOFT




Vladimir lvanovic ﬂ

Microsoft Azure > AdventureWorks2012 > Index recommendations > Index details MICROSOFT
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Query Store

For Non-Optimal Queries

Common Causes of
Performance Issues

Know your DTUs

“Throw All The Hardware At It”
vs “Fix The Code”




When pertformance is hot good...

Temporary pert.

Web site is down .
1SsUes

DB upgraded

Database is not :_ ll Impossible to predict
working / root cause

Ml Regression caused
by new bits

-[ Plan choice change can cause these problems ]-



Query Store

Query Store is a “flight data recorder” for DB workload
= Database level feature. Records data in user database
= |In preview for Azure SQL Database

Accumulates history and statistics about each query
= Includes query plans, resource consumption and run-time statistics

Greatly simplifies query performance troubleshooting
= Insights into plan changes, resource consumption
= Allows forcing a specific plan

Use of T-sgl to enable query store
= ALTER DATABASE AdventureWorks SET QUERY_STORE = ON;

= Query stats are stored in user DB. Access through built-in views and stored
procedures



Query Store - Performance Troubleshooting

Set FORCE

Enable Query Let Query Search for
Store Store collect “problematic”

(ALTER DB) the data queries

Use of T-sgl to enable query store

ALTER DATABASE AdventureWorks SET QUERY_STORE = ON,;
Stored procedures plan forcing and other operations

EXEC sp_query_store_force_plan @query_id = 48, @plan_id = 49;

has example queries used for performance troubleshooting


https://msdn.microsoft.com/en-US/library/dn817826.aspx

Query Pertormance Insight

For Non-Optimal Queries




Query Performance Insight (in Preview)

= (et Insight into resource consumption
= Understand “Where my DTUs are being spent?”

= Drill down and identify top resource consuming

qgueries

= Get DTU consumption by top consuming queries
= Get Query Metrics

= Get Query Text

= Portal based interactive experience
= Programmatic access through REST API




Extended Events

For Non-Optimal Queries

Common Causes of
Performance Issues

Know your DTUs

“Throw All The Hardware At It”
vs “Fix The Code”




Extended Events (XEvents)

= General event handling system
= Non-intrusive way of monitoring
= Database scoped

= Public Preview in Azure SQL DB (exists in SQL Server since 2008)
» Use the latest SQL Server 2016 SSMS:

Create XE
session Start &

. Analyze

Parse Output

e Set up Events CO”eCt Data
& Target



https://msdn.microsoft.com/en-us/library/mt238290.aspx

Events, Targets & DMVs available for SQL DB

= Events = Jargets
= wait_info = Ring Bufffer
= sql_statement_starting = Event Counter
= sgl_statement_completed = Azure Blob Storage

= error_reported
= fulltextlog_written

" login /logout o = Useful DMVs
" missing_column_statistics = sys.dm_xe_database_sessions

= missing_join_predicate

... many more (~40 events supported in
Public Preview)

= sys.dm_xe_database_session_events

= sys.dm_xe_database_session_event_actions

Full list can be queried through DMV

SELECT * FROM sys.dm_xe objects
WHERE object_type ='event'



Examples of XEvents based reporting

More ideas on how to
consume XEL blob file:
Using Extended Events on
Azure SQL Database

Wait Info
using Extended Events for Azure S

ire SQL Databass



http://www.mssqlgirl.com/using-extended-events-on-azure-sql-database.html

DMV

For Non-Optimal Queries

Common Causes of
Performance Issues

Know your DTUs

“Throw All The Hardware At It”
vs “Fix The Code”




Dynamic Management Views (DMVs)

DMVs are database-scoped

Most SQL Server DMVs are exposed in SQL Database also
Real-time troubleshooting of certain conditions is not possible

| ots of on-line resources from SQL community for troubleshooting




Session Related DMVs Transaction Related DMVs
DMV | Scenario | DMV | Scemario |

sys.dm_exec_connections Aciive gerrea e i e db Ehes sys.dm_tran_active_transactions Active user transactions to the database

sys.dm_exec_sessions Active sessions to the database sys.dm_tran_database_transactions Active transactions in the database

sys.dm_exec_requests Active requests to the database sys.dm_tran_session_transactions Active transactions in the session

Execution Related DMVs

sys.dm_db_missing_index_details Missing indexes that would increase the query performance.
sys.dm_db_missing_index_columns Missing table columns for a given index.

sys.dm_db_missing_index_groups Missing indexes are contained in a specific missing index group, excluding spatial indexes.
sys.dm_db_missing_index_group_stats Groups of missing indexes, excluding spatial indexes.
sys.dm_db_index_usage_stats Information about the usage of an index.

sys.dm_db_index_physical_stats Information about the physical layout for a given index (space consumption etc).
sys.dm_db_index_operational_stats Information about the performance for a given index.
sys.dm_exec_procedure_stats Usage of stored procedures in the database.

sys.dm_exec_trigger_stats Usage of triggers in the database.

sys.dm_exec_query_memory_grants Queries waiting for memory before they can be executed.
sys.dm_exec_cached_plans Execution plans that are currently in the case.

sys.dm_db_partition_stats Information about the storage of tables/indexes

sys.dm_db_wait_stats Waits in the database (new DMV specific to SQL Database)

sys.dm_tran_locks Active locks in the database




31 Party Support
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Checkpoints

Common Causes of
Performance Issues

Know your DTUs

"“Throw All The Hardware At It”
vs “Fix The Code”




Session Take-aways

Know your requirements — Match the size accordingly
2 common causes for Performance Issues:
Intensive Workload:
Scale Up — choose the right SKU
Scale Out — sharding, elastic pools, elastic jobs
Non-optimal gueries - Use Monitoring & diagnostic tools
Index Advisor
Query Store
Query Performance Insights
Extended Events
BIVAYS



yOU cannot optimize
what you don’t measure



Reference

Scale Up/Down:
Elastic Pool Reference -
Performance Tuning
Index Advisor -
\Yilelglite]tlale
Query Store -
Query Performance Insight -
Fxtended Events in SQL Database -
Using XEvents on Azure SQL Database -
SQL Database Monitoring with DMVs -
DTU Calculator:


http://bit.ly/1MV2Gc3
http://bit.ly/1HikabH
http://bit.ly/1QXpiaX
http://bit.ly/1QXpiaX
http://bit.ly/1L8dPUn
http://bit.ly/1jW7q5p
http://bit.ly/1MV2d9x
http://dtucalculator.azurewebsites.net/Home/Calculate

We want to hear from you!

Contact me —


mailto:jukoesma@Microsoft.com

thank you



