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After a while,
there’s load.
And you decide to
buy a new server.
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When do you stop

looking for a bigger
server?

th) SQL

(ntersection .

Why do we need a bigger server?

Execute queries faster.

Support more users.

Run multiple complex searches at once.
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The fastest query
Is the one you never
run
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What is cache?

A cache should transparently store
data so future requests are served
faster.
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Latency is why we need cache

Table 2.2 Example Time Scale of System Latencies

Event Latency Scaled
1 CPU cycle 0.3 ns 1s
Level 1 cache access 0.9 ns 3s
Level 2 cache access 28 ns 9s
Level 3 cache access 12.9 ns 43 s

' Main memory access (DRAM, from CPU) 120 ns 6 min
Solid-state disk I/O (flash memory) 50-150 ps 2-6 days
Rotational disk /O 1-10 ms 1-12 months
Internet: San Francisco to New York 40 ms 4 years
Internet: San Francisco to United Kingdom 81 ms 8 years
Internet: San Francisco to Australia 183 ms 19 years
TCP packet retransmit 1-3 s 105-317 years
OS virtualization system reboot 4 s 423 years
SCSI command time-out 30 s 3 millennia
Hardware (HW) virtualization system reboot 40 s 4 millennia
Physical system reboot 5m 32 millennia

Un SQL Data from Systems Performance by Brendan Gregd
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Examples of Cache

CPU L1cache
CPU L2 cache
Main memory (RAM)
OS file system cache

SQL Server’s buffer pool
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These cache raw
data.
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These are out of our
direct control.
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These don’t cache
query results.
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Why add another cache?

Control
Cache duration
Data format — data pages vs query results
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Why add another cache?

Control
* Cache duration
+ Data format — data pages vs query results

Scalability
* Cache should scale separately
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An example of
caching
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Hello, Jeremiah. Recommendations.

Departments v Fire & Kindle v Prime v Search

Instant Video  Digital Music Store  Cloud Drive  Fire Phone APPStore  Digital Games - Audible |

kindle fire Hox
13MP CAMERA From
OPTICAL IMAGE STABILIZATION >Shop now
FREE, UNLIMITED CLOUD
STORAGE FOR PHOTOS

EXCLUSIVELY ON §’» atat >Shop now

Help Your Kid Love Books ~ Top Picks: Women's Denim  Off to College

Off-to-College
Savings

»Shop across Amazon.com

Advertisement ()

l\:,l School Lists

>Suggested supplies by grade

Related to Items You've Viewed
Youv

ed Customers who

j ()

E Organize your shower
i =3 4 =7 with simplehuman.
>Learn more
\™ ado
Samsung microSD & SDHC Cards
Samson AirLine Micro Samson AirLine 77 Headset Samson AirLine 77 Headset = Samson Airline Micro Samson SES50 Earset ‘.31“‘[; SAMSUNG
Earset Wireless. True. True. Camera Mountable. Microphone with.
Samson Samson Samson Technologies Samson Technologies Samson Technologies >Shop now 0 "
(66) A it (25) (1) :ﬁ
$249.99 $299.99 Ciick for details
— e

We won’t see live
data until we

search!
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ER reatured  not week month

Removing time from a date-time field

sudhir swain 3

ruby | walir  watir-webdriver

Sent message callback not responding string

@ uooglechrome-extension| @ google-chrome-deviools aske go Guillaume 136

Python: Function to skip comment lines of open file and pass file
object with current line

python | dlass | file-io asked 2m ago dhitp 1
RollingFile Appender In Tomcat 7 With Log4j2
tomcat?  log4j2  rollingfileappender go 4uck 3

Uncaught ReferenceError: deactivate_links is not defined
m ago Brant Olsen 2,567

javaseript

onClick JavaScript Date Function Calculator

javascript asked 2m ago Zane Z 6

Setting Up Postgres-XL on Single Machine Configuration

Ask Question

Blog

() Editing is essential: new badges
and review enhancements

Hot Meta Posts

26 We have a [flappy-bird-clone]
tag? Really?

Stack Snippets console output

10 Should | edit external image links
by reuploading on imgur?
Favorite Tags edit

nosql| sglserver| database | riak

hive

Jabs near you

Android Engineer
simple
Portland, OR / relocation

Senior Engineer, New Products
New Relic
Portland, OR

javascript | ios

Senior Front End Developer -
telecommute & LS only

Top Questions

What’s being
cached now?
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Where should you cache?
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There are two forms of cache

Write Through Cache
Write Aside Cache
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Write Through Cache: Benefits

Cache coherence
Fast updates

Simple code
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Write Through Cache:
Drawbacks

Cache now needs fault tolerance
Strict dependency on language or database
Cache coherence is a myth

May not have complete control over what is cached
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Cache Aside
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Cache Aside: Benefits

Application retains full control
Result sets can be easily cached
Intermediate work can be stored in cache

Easy to get started
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Cache Aside: Drawbacks

We’re responsible for the hard work
* Cacheinvalidation
* Determining what to cache

Changes are required to app code
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Problems with Both Methods

Cache consistency
Cache invalidation

Performance during cache start up
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Either Option
Reduces Work
Done
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What Should You Cache?

Dropdown lists OneWey | Multicity

. FROM TO
Commonly queried data ° °
Paged reports Departing Airport

country Us & Canada Alphabetically

Work in progress
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Getting Started with Caching

Identify frequently run queries

Categorize these by:
* Risk
* Frequency
*  Frequency of Updates
* Data Longevity

th) SQL

(ntersection -

Finding Queries to Cache

SQL Server is already tracking this!

The plan cache can get cleared by many things:
Not all queries will be present.

http://www.brentozar.com/go/plans/
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Which Queries Should We

Ca C h e?

m

119,055,745,180 32 20,733,815 24 750,443,342
112,837,730,475 22 7,316,989 84,467,732,165 1
201,152,295 22 7 0 5 2 193,190,291
1 3,142,895,504 5 3,266,072 4 2,456,252 1
91,556,589 18 3 0 2 2 88,859,883
80,806,339 19 3 0 2 2 79,444,929
1 1,099,366,224 2 2,153,089 2 167,224,435 1
1 1,014,948,232 2 2,406,363 3 418,868,695 1
1 918,130,859 2 985,988 1 566,702,305 1
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Why?

High executions/minute
* Probably a common lookup — e.g. list of states
* Even parameterized queries can be cached

High reads/CPU
* Ability to cache depends on use.

* Requires further investigation and business
discussion.
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Disk as a Cache
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Remember our definition of
cache?

A cache should transparently store
data so future requests are served
faster.
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SQL Server’s Disk as a Cache
Indexed Views

Filtered Indexes
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Indexed Views

Very strict implementation rules.
Materialize a view to disk.

Best used when:
*  Query patterns are well known.
* Aggregations are common.
* Read heavy workload.
* Storage is abundant.
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Filtered Indexes

Move the predicate to the index definition.
Indexes are smaller and more selective.
Strict implementation rules.

Best used with:
* Common searches (e.g. IsActive =1).
* Careful planning.
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