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Module Overview

Before youstart to deploy Microsoft® SQL Server®, it is important to plan appro)priately. As
with almostany type of project, the installation work is always easier with the bemefit of good
planning.

To appreciae the requirements for SQL Server, you first need to gain an understannding of its
architecture In this module, you will see how SQL Server is structured and the requirements

it places orthe underlying server platform.

In largerenterprises, there 1s a common need to install many SQL Server instance2s while
ensuringtha the installations are performed consistently. You will see options for automating
theinstallaton of SQL Server. This can also be useful for silent installations of the product
where SQLServer needs to be installed in the background to support a software application.

Objectives

After compkting this module, you will be able to:

» Describethe SQL Server architecture.

» Describehow to automate SQL Server installations.
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Lesson 1: Overview of SQL Server Architecture

Before youstart looking at the resources that SQL Server requires from the underllying server
platform,you need to gain some knowledge of how SQL Server functions, so that you can
understandvhy each resource requirement exists. To be able to read SQL Server
documentaon, you also need to become familiar with some of the terminology used when
describinghow the product functions.

The mosimportant resources that SQL Server utilizes from a server platform are CPU,
memory,and I/O. In this lesson, you will see how SQL Server is structured and how it uses
each ofthes:.

Lesson Objectives

After complzting this lesson, you will be able to:

» DescribeSQL Server architecture.

* ExplainCPU usage by SQL Server.

» Describethe role of parallelism.

» Explainhow 32-bit and 64-bit servers differ, with respect to SQL Server.
» Describehow SQL Server uses memory.

» Describethe difference between physical and logical 1/0.

SQL Server Architecture
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* Query execution layer

- Parses and optimizes the
queries, and manages
Query Execution the caching and
execution of query
execution plans

- Storage engine layer

- Manages buffer pages,
I/O to the physical files,
locking, and transactions

-SQL OS layer

_ - Provides an abstraction

layer over common OS
functions, providing task

SQL Serveris constructed from a series of many small components that work together. Three
generakatezories of components exist within the database engine and are structurred as layers

— queryexetution (also referred to as the relational engine), storage engine, and SQL OS.

Query Execution Layer

As well asmanaging the query optimization process, the query execution layer manages
connectiontand security. A series of sub-components help it to work out how to execute your
gueries:

» Theparsir checks that you have followed the rules of the Transact-SQL languaige and
outputsa syntax tree, which is a simplified representation of the queries to be executed.

Theparsa outputs what you want to achieve in your queries.

» Thealgelrizer converts the syntax tree into a relational algebra tree, where operrations are
represered by logic objects rather than words. The aim of this phase is to take the list of
whatyou want to achieve, and convert it to a logical series of operations repressenting the

work thatneeds to be performed.

» Thequer optimizer then considers the different ways that your queries could be executed
andfinds an acceptable plan. The costs are based on the required operation and the volume
of datathat needs to be processed, which is calculated taking into account the distribution
statistics For example, the query optimizer considers the data that needs to be retrieved
from atable and the indexes available on the table, to decide how to access data in the

table. Itis important to realize that the query optimizer does not always look for the lowest
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cost planas, in some situations, this might take too long. Instead, the query optimizer finds
a planwhich it considers satisfactory. The query optimizer also manages a quer’y plan cache
to avoidthe overhead of performing all this work, when another similar query is received
for execuion.

Storage Engine Layer

The storagengine layer manages the data held within databases. The main respornsibilities of
the storagengine layer are to manage how data is stored, both on disk and in memory; to
managehow the data is cached for reuse; and to manage the consistency of data through

locking andtransactions. The main sub-components of the storage engine layer are as follows:

» Theacces methods component is used to manage how data is accessed. For example, the

accessnethods component works with scans, seeks, and lookups.

» Thepagecache manages the storage of cached copies of data pages. Caching of data pages
Is usedo minimize the time it takes to access them. The page cache places data pages into

memory,so they are present when needed for query execution.

* Thelocking and transaction management components work together to maintaiin
consistery of your data. This includes the maintenance of transactional integrity, with the
help ofthe database log file.

SQL OS Layer

SQL OS igthe layer of SQL Server that provides operating system functionality to the SQL
Servercomjonents. All SQL Server components use programming interfaces provided by
SQL OS taaccess memory, schedule tasks, or perform I/0.

Theabstradon layer provided by SQL OS avoids the need for resource-related code to be
presenthroughout the SQL Server database engine code. The most important functions
providedby this layer are memory management and scheduling. These two aspectts are
discussedn more detail later in this lesson.

CPU Usage by SQL Server
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* Windows uses pre-emptive scheduling of threads

+ One scheduler for every logical CPU created in
SQL Os:

- Manages the threads retrieved from Windows and
assigns tasks to threads

+ Minimizes context switches through cooperative
scheduling
+ CPU availability can be configured without
restart:
- Schedulers can be enabled or disabled
- CPU affinity mask can be set

+ Tasks waiting on a resource are moved to a
waiting list:

All work pe-formed in the Windows® operating system is based on the execution of threads.
Windowsuses pre-emptive scheduling of threads to maintain control. Rather than requiring
threads tosoluntarily give up control of the CPU, pre-emptive systems have a clock that is
used tanterrupt threads when their allocated share of CPU time has completed. Threads are

consideredo have encountered a context switch when they are pre-empted.

SQL Server Threads

SQL Serverretrieves threads from Windows. A SQL Server configuration setting (max
workerthreids) determines how many threads will be retrieved. SQL Server has its own
internalscheduling system, separate from the scheduling performed by the operatiing system.
Instead olusing Windows threads directly, SQL Server creates a pool of worker threads that

are mappeto Windows threads whenever work needs to be performed.

When aSQL Server component needs to execute code, the component creates a task which
representshe unit of work to be done. For example, if you send a batch of Transaact-SQL
commanddo the server, it is likely that it will be executed within a task.

When ataskis created, it is assigned the next available worker thread that is not in use. If no
workerthreids are available, SQL Server will try to retrieve another Windows thread, up to
the pointthet the max worker threads configuration limit is reached. At that point, the new
task wouldreed to wait to get a worker thread.

All tasksare arranged by the SQL Server scheduler until they are done.
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Affinity Mask

Schedulersan be enabled and disabled by setting the CPU affinity mask on the instance. The
affinity max is a configurable bitmap that determines which CPUs from the host system
should be Led for SQL Server, and can be changed without the need for rebootingg. By
default, SQ. Server will assume that it can use all CPUs on the host system. While it is
possible to onfigure the affinity mask bitmap directly by using sp_configure, use the
properties vindow for the server instance in SQL Server Management Studio (SSIMS) to
modify processor affinity.

Note: Whenever the term CPU is used here in relation to SQL Server intermal
architcture, it refers to any logical CPU, regardless of whether core or hyper-
threadng CPUs are being used.

SQL Server licensing is currently based on physical CPU sockets rather thain on
logicel CPUs. If affinity settings are used to violate SQL Server licensing limits, the
systen detects this at startup and logs details about the violation in the evemt log.

Waiting for Resources

One conce| that might be difficult to grasp at first is that most SQL Server tasks spend most
of their time waiting for something external to happen. Most of the time, they are waiting for

I/O or the rdease of locks, but this can involve other system resources.

When a tasneeds to wait for a resource, it is placed on a list until the resource is available.
When the rsource is available, the task is signaled that it can continue, though it still needs to
then wait fo another share of CPU time. This allocation of CPUs to resources is a function of
the SQL O¢

SQL Servekeeps detailed internal records of how long tasks spend waiting and of the types
of resourcethey are waiting for. You can see these details by querying the following system
views:

sys.dm_os_waiting_tasks;

sys.dm_os_wait_stats;
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Parallelism

« Parallelism refers to multiple processors cooperating to
execute a single query at the same time
+ SQL Server can decide to distribute queries to more than
one task
+ Tasks can run in parallel
- Overall execution is faster
- Synchronization overhead is incurred
- Parallelism is only considered for expensive plans
+ Max degree of parallelism defines how many CPUs can
be used for execution of a parallel query
+ Can be overridden using the MAXDOP query hint
+ Cost threshold for parallelism defines minimal cost for
considering parallel plans

SQL Servemormally executes queries using sequential plans on a single task. To reduce
overalltime spent on this, SQL Server can decide to distribute queries over severaal tasks so
that it canexecute them in parallel.

Parallel Execution Plans

Parallelexetution involves the overhead of synchronizing and monitoring the task<s. Because
of this, SQL Server only considers parallel plans for expensive queries, where the advantages
outweighthe additional overhead.

The queryoptimizer decides whether a parallel plan should be used, based on two aspects of
the queryand of the system configuration:

* A valuecalled the Maximum Degree of Parallelism (MAXDOP) determines a limit for how
manyCPJs can be used to execute a query.

* Anothervalue, called the Cost Threshold for Parallelism, determines the cost that a query

mustmeet before a parallel query plan will even be considered.

If a queryis expensive enough to consider a parallel plan, SQL Server might still decide to
use asequetial plan that is lower in overall cost.
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Controlling Parallelism

The queryoptimizer only creates a parallel plan and is not involved in deciding the MAXDOP
value. Thisvalue can be configured at the server level and overridden at the querys level via a
guery hint.Even if the query optimizer creates a parallel query plan, the executionn engine
mightdecid: to only use a single CPU, based on the resources available when it is time to
execute theuery.

In earlierve:sions of SQL Server, it was common to disable parallel queries on syistems that
wereprimatrily used for transaction processing. This limitation was implemented by adjusting
the servesetting for MAXDOP to the value 1. In current versions of SQL Server, this is no

longergeneally considered a good practice.

32-bit vs. 64-bit Servers

* Virtual Address Space is the memory that can be
allocated to applications such as SQL Server
- 4 GB on 32-bit systems (2-3 GB available for the application)
+ 4 GB for 32-bit applications running on WOW on 64-bit OS
+ 8 TB for 64-bit systems
* AWE extension can no longer be used to access
additional memory on 32-bit systems

« Could be a significant issue for 32-bit upgrades to SQL Server
2012

* Itanium processors are no longer supported

+ SQL Server performance strongly depends on memory
« Installing 64-bit versions is preferred
+ 64-bit options available for all editions of SQL Server

Virtual Address Space (VAS) is the total amount of memory that an application like SQL
Servercoulc possibly refer to in Windows. The VAS depends upon the configurattion of the
server.

32-bit Systems

Thesesystens have a VAS of 4 GB. By default, half the address space (2 GB) is reserved for
the systenand is known as kernel mode address space. The other half of the VAS (2 GB) is
availablefor the application to use and is known as the user mode address space. It is possible
to changehis proportion by using a /3 GB switch in the boot.ini file of the operatiing system
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(on earlieroperating systems) or by using the bededit program to edit the Boot Configuration
Datastore @n more recent operating systems). Once the /3 GB switch has been configured, 1
GB of theVAS is allocated for the kernel with the remaining 3 GB allocated for applications.

Note: More fine-grained control of the allocated space can be achieved by using the /USERVA
switchinsteid of the /3 GB switch. The /USERVA switch allows the configuratiom of any
valuebetwe:n 2 GB and 3 GB for user applications.

64-bit Systems

Databaseystems tend to work with large amounts of data and need substantial announts of
memory, sahat the systems can serve significant numbers of concurrent users. SQL Server
needs largamounts of memory for caching queries and data pages. A limit of 2 GB to 3 GB
for VAS isamajor constraint on most current systems. As is the case with most database
enginesSQL Server is best installed on a 64-bit version of Windows, instead of a 32-bit
version.

It is best tamnstall a 64-bit version of SQL Server on a 64-bit version of Windows.. Full 64-bit
systemoffer a VAS of 8 TB.

It is possibli (but less desirable) to install a 32-bit version of SQL Server on a 64-bit version
of Windows This configuration provides a full 4 GB of VAS for the 32-bit applications and is
based orthe Windows on Windows (WOW) emulation technology.

64-bit System Limitations

Not all current systems can be implemented as 64-bit systems. The most common limitation is
the availabilty of data providers. If special data providers are needed to connect SQL Server
to othersystms (particularly through the linked servers feature), it is important to check that
therequireddata providers are available in 64-bit versions. For example, the Jet eingine is
currentlyonly available as a 32-bit provider.

Overview of SQL Server Memory
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- Buffer pool is the main memory object of SQL
Server:
- Holds data cache
- Provides memory for other SQL Server components
- Is divided into 8 KB pages
+SQL OS automatically allocates as much memory
as is needed:

+ Has a mechanism to prevent memory shortage on the
system

- Can be configured using min and max server memory
options

The mainmemory object of SQL Server is known as the buffer pool. This is divided into
8-KB pages- the same size as data pages within a database. The buffer pool is comprised of
threesectiols:

* FreePag:s — pages that are not yet used and are kept to satisfy new memory requests.

e StolenPages — pages that are used (formally referred to as stolen) by other SQL_ Server
componaeats such as the query optimizer and storage engine.

» DataCacie: Pages that are used for caching database data pages. All data operations are
performel in the data cache. If a query wants to select data from a specific data page, the
datapageis moved into the data cache first. Also, data modification is only evesr performed
in memoy. Modifications are never performed directly on the data files. Changyes that are
made tqgoages result in them being considered dirty. The dirty pages are written to the
databasédy a background process known as a checkpoint.

The datecache implements a least recently used (LRU) algorithm to determine caindidate
pages to bdropped from the cache as space 1s needed — after they have been flushed to disk
(if necessa) by the checkpoint process. The process that performs the task of dropping pages
Is knownasthe lazy writer — this performs two core functions. By removing pagess from the
buffer cache the lazy writer attempts to keep sufficient free space in the buffer cache for SQL
Server tooperate. The lazy writer also monitors the overall size of the buffer cachie to avoid

taking toomuch memory from the Windows operating system.
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SQL Server Memory and Windows Memory

Thememor manager within SQL OS allocates and controls the memory used by SQL Server.
It does thidy checking the available memory on the Windows system, calculatingg a target
memoryvalue — which is the maximum memory that SQL Server can use at that point in time
—to avoid amemory shortage at the Windows operating system level. SQL Serverr is designed
to respondo signals from the Windows operating system that indicate a change in memory
needs.

As long asSQL Server stays within the target memory, it requests additional memory from
Windowswhen needed. If the target memory value is reached, the memory managger answers
requestdrom components by freeing up the memory of other components. This can involve
evictingpaces from caches. The target memory value can be controlled via the “min” and
‘max” serve memory options.

Physical vs. Logical I/O

I/O Type Description

Physical I/O occurs when the requested
page is not available in buffer cache and

Physical /0 must be read from the data file into the
buffer cache before the requested page
can be supplied or when a changed
page is written to the data file

Logical I/O occurs when the requested

Logical I/O page is available in the buffer cache

A logical I/0O occurs when a task can retrieve a data page from the buffer cache. When the
requestegbege is not present in the buffer cache, it must first be read into the buffer cache
from thedatibase. This database read operation is known as a physical 1/0.

Physical I/0O Minimization

From anoverall system performance point of view, two I/O aspects must be minimized:
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* You neecto minimize the number of physical I/O operations.

* You neecto minimize the time taken by each I/O operation that is still required].

Minimizing the number of physical I/O operations is accomplished by:

* Providin¢ enough memory for the data cache.
» Optimizing the physical and logical database layout, including indexes.

» Optimizing queries to request as few /O operations as possible.

One of the 1ajor goals of query optimization is to reduce the number of logical I/O
operations.Che side effect of this is a reduction in the number of physical I/O ope:rations.

Note: Logical I/O counts can be difficult to interpret as certain operations can causSe the counts
to be artifically inflated, due to multiple accesses to the same page. However, in general,
lower count are better than higher counts.

Monitoring Query I/O Operations

Both logica and physical I/O operation counts can be seen for each query by setting the
following cennection option:

SET STATISTICS IO ON;

The overallphysical 1/0 operations occurring on the system can be seen by queryiing the
sysdm_io_virtual file stats system function. The values returned by this functiom are
cumulativefrom the point that the system was last restarted.

Demonstration: CPU and Memory Configurations in SSMS

In thisdemamstration, you will see how to review and configure SQL Server CPU and
memory.
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Demonstration Steps

1. Ensure¢that the MSL-TMG, MIA-DC, and MIA-SQL virtual machines are running and
log onto MIA-SQL as ADVENTUREWORKS\Student with the passworddPa$$wOrd.

2.  Onthetaskbar, click the SQL Server Management Studio shortcut.
3. IntheConnect to Server dialog box, click Connect.
4. OntheFile menu, point to Open, and then click File.

5. IntheOpen File dialog box, navigate to D:\Demofiles\AppendixB, click
CPUAndMemory.sql and then click Open.

6. Follow the instructions contained in the comments of the script file.

7. CloseSQL Server Management Studio without saving changes.

Lesson 2: Upgrading and Automating Installation

Rather tharinstalling SQL Server, you sometimes need to upgrade from an earlierr version. In
this lessonyou will see the benefits and limitations of the available methods for performing
upgrades.

Not everyinstallation of SQL Server is performed individually by an administratoor. In larger
enterprisesthere is a need to be able to install many instances of SQL Server —amd in a very
consistentnanner. Unattended installation options are provided for SQL Server and can be
used tosatidy the requirements of this scenario. They can also be performed in a silent mode.
This enable the installation of SQL Server to be performed during the installatiom of other
applications

Lesson Objectives

After completing this lesson, you will be able to:

» UpgradeSQL Server.
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* Apply SQL Server hotfixes, cumulative updates, and service packs.

e Performunattended installations.

Upgrading SQL Server

In-place Upgrade Side-by-side Upgrade

Easy, mostly automated More granular control over process
System data upgraded Use to perform test migration

No additional hardware Relatively straightforward rollback
Apps pointing to same names Can leverage failover/switchover

- Side-by-side installs of some SQL Server versions
have additional considerations:

- Shared components are upgraded to the latest version
if the major build of the two installations is the same
(that is, SQL Server 2008 and SQL Server 2008 R2)

There ardwo basic ways that SQL Server upgrades can be performed — there is no single
preferredwey to do this. Each method has benefits and limitations, and is approprriate in
certaincircumstances.

In-place Upgrades

In-placeupcrades occur when the installed version of SQL Server is directly replaxced by a
newversion This is an easier and highly automated, though riskier, method of upgrading. If
an upgradéails, it is much harder to return to the previous operating state. For most
customersthe risk of this cannot be ignored.

When youae weighing up risk, you need to consider that it may not be the SQL Server
upgradethai fails. Even if the SQL Server upgrade works as expected, but then the application
fails toopente as anticipated on the new version of SQL Server, the need to recower the
situationquickly will be just as important.

In-placeupcrades have the added advantage of minimizing the need for additionall hardware
resourcesrd avoid the need to redirect client applications that are configured to work with
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the existingserver.

Side-by-side Upgrades

Side-by-sid upgrades are a safer alternative, as the original system is left in place and can be
quickly retuned to production should an upgrade issue arise. However, side-by-siide upgrades

involve extra work and more hardware resources.

To performa side-by-side upgrade, you will need enough hardware resources to provide for
both theoriginal and the new systems. Two common risks associated with side-byy-side
upgradeselate to the time taken to copy all the user databases to a new location and the space
required tdhold these copies.

While mostside-by-side upgrades are performed on separate servers, it is possibleg to install
bothversiors of SQL Server on the same server during a side-by-side upgrade. However,
side-by-sidtupgrades of versions with the same major build number (that is, SQL Server
2008 R2and SQL Server 2008) on the same server are a special case. Because the major
versionnumber is identical, separate versions of the shared components cannot co-exist on the

sameserver Shared components will be upgraded.

Not all versions of SQL Server are supported when installed side-by-side. Consultt SQL
ServerBook Online for a matrix of versions that are supported when installed together.

Hybrid Options

It is alsopossible to use some elements of an in-place upgrade and a side-by-side upgrade
togetherFor example, rather than copying all the user databases, after installing the new
version ofSQL Server beside the old version, and migrating all the server objects such as
logins, youcould detach user databases from the old server instance and reattach them to the
new one.

Once usedatabases have been attached to a newer version of SQL Server, they cannot be

reattachedo an older version again, even if the database compatibility settings ha:ve not been

upgradedThis is a risk that needs to be considered when using a hybrid approachh.
SQL Server Servicing
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+ Can configure SQL Server to receive automatic
updates directly from Microsoft Update

- Caution is required on this for large production
environments

+SQL Server feedback should be recorded at
http://connect.microsoft.com
- Bug notifications
- Suggestions for improvements

+SQL Server updates are released in several ways
- Hotfixes
- Cumulative Updates
- Service Packs

As with all software products over time, issues can be encountered with SQL Serwer. The
productgroup is very responsive in fixing any identified issues. If there are issues that you
wish tonotify Microsoft about, or suggestions for how the product might be improved, please

visit http://connect.microsoft.com.

Thesimpleg way to keep SQL Server up to date is to enable automatic updates from the
Microsoft Update service. Larger organizations or those with strong change proce:sses should
exertcaution in applying automatic updates. It is likely that the updates should be applied to

test orstagilg environments before being applied to production environments.

SQL Serverupdates are released in several ways:

» Hotfixes ‘also known as QFE or Quick Fix Engineering) are released to addresss urgent
customeiconcerns. Due to the tight time constraints, only limited testing can be performed
on thesdixes, so they should only be applied to systems that are known to be experiencing
theissue: that they address.

» Cumulative Updates (CUs) are periodic roll-up releases of hotfixes that have received
furthertesting as a group.

» ServicePacks (SPs) are periodic releases where full regression testing has beem performed.
Microsoft recommend applying SPs to all systems after appropriate levels of organizational
testing.
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SQL Server2008 R2 and later can also have product SPs slipstreamed into the installation

process t@void the need to apply them after installation.

Unattended Installation

«Can install SQL Server from the command line:
Setup.exe /q /ACTION=Completelmage /INSTANCENAME=MYNEWINST

JINSTANCEID=<MYINST >

/SQLSVCACCOUNT ="<DomainName\UserName >"
/SQLSVCPASSWORD="<StrongPassword>"
/SQLSYSADMINACCOUNTS="<DomainName\UserName >"
JAGTSVCACCOUNT="NT AUTHORITY\Network Service"
JIACCEPTSQLSERVERLICENSETERMS

«Can upgrade SQL Server from the command line:
Setup.exe /q /ACTION=upgrade /INSTANCENAME=MSSQLSERVER

/RSUPGRADEDATABASEACCOUNT="<Provide a SQL Server logon
account that can connect to the report server during upgrade>"
/RSUPGRADEPASSWORD="<Provide a password for the report server
upgrade account>" /ISSVCAccount="NT Authority\Network Service"
JIACCEPTSQLSERVERLICENSETERMS

In manyorganizations, script files for standard builds of software installations are created by

senior ITadninistrators and used to ensure consistency throughout the organizaticon.

Unattendednstallations can help with the deployment of multiple identical installlations of

SQL Serveracross an enterprise. Unattended installations can also provide for the delegation

of theinstallation to another person.

Unattended Installation Methods

One optiorfor performing an unattended installation of SQL Server is to create an .ini file

containingthe required setup information and passing it as a parameter to setup.exe at a

commandprompt. A second alternative is to pass all the required SQL Server setuwp details as

parameterso the setup.exe program, rather than placing the parameters into an .ini file. You

can chooséo use the .ini file or the separate parameters, but a combination of both is not

permitted.

In bothexanples on the slide, the second method has been used. The first examplle shows a

typical instalation command and the second shows how an upgrade could be perfiormed using

the samenethod.
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/g Switch

The "/q" switch shown in the examples specifies "quiet mode" — no user interface is provided.
An alternative switch "/qs" specifies "quiet simple" mode. In the quiet simple modle, the
installationruns and shows progress in the UI but does not accept any input.

Creating an .ini File

An .ini file for unattended installation can be created by using any text editor, sucth as
Notepad The SQL Server installation program creates a file called ConfigurationlFile.ini in a
folder thatis named based upon the installation date and time, under the folder C:\Program
Files\Microsoft SQL Server\110\Setup Bootstrap\Log. You can use this as a startimg point for
creatingyour own .ini file. The .ini file is composed of a single [Options] section containing

multiple panmeters, each relating to a different feature or configuration setting.
Demonstration: Reviewing an Unattended Installation File

In thisdemamstration, you will see an unattended installation file that can be used to configure
SQL Server

Demonstration Steps

1. Ensure¢that the MSL-TMG, MIA-DC, and MIA-SQL virtual machines are running, and
log onto MIA-SQL as ADVENTUREWORKS\Student with the passworddPa$$wOr d.

2.  Onthetaskbar, click the SQL Server Management Studio shortcut.

3. IntheConnect to Server dialog box, click Connect.

4.  OntheFile menu, point to Open, and then click File.

5. In theOpen File dialog box, navigate to D:\Demofiles\AppendixB, click
ConfigurationFile.ini, and then click Open.

6. Reviev the contents of the configuration file, in particular noting the values of the
following properties:

0 INSTANCEID
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ACTION

FEATURES

QUIET

QUIETSIMPLE
INSTALLSHAREDDIR
INSTANCEDIR
INSTANCENAME
AGTSVCSTARTUPTYPE
SQLCOLLATION
SQLSVCACCOUNT
SQLSYSADMINACCOUNTS
TCPENABLED

© O O O O O o o o o o o

7. ClosesQL Server Management Studio without saving changes.

Module Review and Takeaways

Best Practice:
1. Understand the architecture of SQL Server.

Review Question(s)
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