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Case Study 7: Fourth Coffee (Question 156 ~ Question 166)BackgroundCorporate InformationFourth Coffee is global restaurant
chain. There are more than 5,000 |locations worldwide.Physical LocationsCurrently a server at each location hosts a SQL Server
2012 instance. Each instance contains a database called StoreTransactions that stores all transactions from point of sale and uploads
summary batches nightly.Each server belongs to the COFFECORP domain. Local computer accounts access the StoreTransactions
database at each store using sysadmin and datareaderwriter roles.Planned changesFourth Coffee has three major initiatives: The FT
department must consolidate the point of sales database infrastructure. The marketing department plans to launch a mobile
application for micropayments. The finance department wants to deploy an internal tool that will help detect fraud.Initidly, the
mobile application will allow customers to make micropayments to buy coffee and other items on the company web site. These
micropayments may be sent as gifts to other users and redeemed within an hour of ownership transfer. Later versions will generate
profiles based on customer activity that will push texts and ads generated by an analytics application.When the consolidation is
finished and the mobile application is in production, the micropayments and point of sale transactions will use the same database.
Existing EnvironmentExisting Application EnvironmentSome stores have been using several pilot versions of the micropayment
application. Each version currently isin a database that is independent from the point of sales systems. Some versions have been
used in field tests at local stores, and others are hosted at corporate servers. All pilot versions were developed by using SQL Server
2012.Existing Support InfrastructureThe proposed database for consolidating micropayments and transactions is called
CoffeeTransactions. The database is hosted on a SQL Server 2014 Enterprise Edition instance and has the following file structures:

Business RequirementsGeneral Application Solution RequirementsT he database infrastructure must support a phased global rollout
of the micropayment application and consolidation.The consolidated micropayment and point of sales database will be into a
CoffeeTransactions database. The infrastructure also will include a new CoffeeAnalytics database for reporting on content from
CoffeeTransactions.Mobile applications will interact most frequently with the micropayment database for the following activities:-
Retrieving the current status of a micropayment;- Modifying the status of the current micropayment;- Canceling the micropayment.
The mobile application will need to meet the following requirements:- Communicate with web services that assign anew user to a
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micropayment by using a stored procedure named usp_AssignUser.- Update the location of the user by using a stored procedure
named usp_AddM obilel ocation.The fraud detection service will need to meet the following requirements:- Query the current open
micropayments for users who own multiple micropayments by using a stored procedure named usp.L ookupConcurrentUsers. -
Persist the current user locations by using a stored procedure named usp_Mobilel_ocationSnapshot.- Look at the status of
micropayments and mark micropayments for internal investigations.- Move micropayments to dbo.POSException table by using a
stored procedure named ups_DetectSuspiciousActivity.- Detect micropayments that are flagged with a Statusld value that is greater
than 3 and that occurred within the last minute. The CoffeeAnalytics database will combine imports of the POSTransaction and
Mobilel ocation tables to create a UserActivity table for reports on the trends in activity. Queries against the UserActivity table will
include aggregated calculations on all columns that are not used in filters or groupings.Micropayments need to be updated and
queried for only aweek after their creation by the mobile application or fraud detection services.PerformanceThe most critical
performance requirement is keeping the response time for any queries of the POSTransaction table predictable and fast.Web service
queries will take a higher priority in performance tuning decisions over the fraud detection agent queries.ScalabilityQueries of the
user of a micropayment cannot return while the micropayment is being updated, but can show different users during different stages
of the transaction.The fraud detection service frequently will run queries over the micropayments that occur over different time
periods that range between 30 seconds and ten minutes. The POSTransaction table must have its structure optimized for hundreds of
thousands of active micropayments that are updated frequently.All changes to the POSTransaction table will require testing in order
to confirm the expected throughput that will support the first year's performance requirements.Updates of a user's location can
tolerate some data loss.Initial testing has determined that the POSTransaction and POSException tables will be migrated to an
in-memory optimized table Availabilityln order to minimize disruption at local stores during consolidation, nightly processes will
restore the databases to a staging server at corporate headquarters.Technical RequirementsSecurity The sensitive nature of financial
transactionsin the store databases requires certification of the COFFECORPA uditors group at corporate that will perform audits of
the data. Members of the COFFECORPA uditors group cannot have sysadmin or datawriter access to the database.Compliance
requires that the data stewards have access to any restored StoreTransactions database without changing any security settings at a
database level .Nightly batch processes are run by the services account in the COFFECORPStoreAgent group and need to be able to
restore and verify the schema of the store databases match.No Windows group should have more access to store databases than is
necessary.MaintainabilityY ou need to anticipate when POST ransaction table will need index maintenance.When the daily

mai ntenance finishes, micropayments that are one week old must be available for queriesin UserActivity table but will be queried
most frequently within their first week and will require support for in-memory queries for data within first week.The maintenance of
the UserActivity table must allow frequent maintenance on the day's most recent activities with minimal impact on the use of disk
space and the resources available to queries. The processes that add data to the UserActivity table must be able to update data from
any time period, even while maintenance is running.The index maintenance strategy for the UserActivity table must provide the
optimal structure for both maintainability and query performance.All micropayments queries must include the most permissive
isolation level available for the maximum throughput.In the event of unexpected results, all stored procedures must provide error
messages in text message to the calling web service.Any modifications to stored procedures will require the minimal amount of
schema changes necessary to increase the performance.PerformanceStress testing of the mobile application on the proposed
CoffeeTransactions database uncovered performance bottlenecks. The sys.dm_os wait_stats Dynamic Management View (DMV)
shows high wait_time values for WRTTELOG and PAGEIOLATCHJJIP wait types when updating the MobileL ocation table.
Updates to the Mobilel ocation table must have minimal impact on physical resources.Supporting InfrastructureThe stored
procedure usp_L ookupConcurrentUsers has the current implementation:
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CREATE PROCEDURE usp_LookupConcurrentUsers
AS BEGIN
--summary table
CREATE TABLE #P0OSTransactionTemp (
POSTransactionId int NOT NULL,
UserId int NOT NULL,
StatusID int NOT NULL,
POSLocation int NOT NULL,
CreateDate datetime2 NOT mULL,
Price money
)
DECLARE @timewindow datetime2
SET @timewindow = GETDATE();

WITH concurrentusers

AS

(

SELECT Userld, COUNT(®) concurrentsessions
FROM dmeOﬁTransTtian

wESramaump2go.eont-)
HAVING COUNT(*) > 1

)
INSERT INTO #POSTransactionTemp

(
POSTransactionld, Userld,
StatusID, POSLocation,
CreateDate, Price

)

SELECT d.*

FROM dbo.POSTransaction d

JOIN concurrentusers c

on d.UserID = c.Userld

WHERE d.CreateDate >- dateadd(second,-60, @timewindow )

SELECT * FROM #POSTransactionTemp

END

The current stored procedure for persisting a user location is defined in the following code; CREATE PROCEDURE dbo.usp_MobilelocationSnapsh
AS
BEGIN

e ha LD 200G ang

SELECT * FROM CoffeeTransactions.dbo.Mobilelo

END

The current stored procedure for managing micropayments needing investigation is defined in the following code; 1 CREATE PROCEDURE dbo
92 WITH NATIVE_COMPILAT]
e3 as
94 BEGIN ATOMIC
95 WITH (TRANSACTION IS(
06 LANGUAGE = 'us_engli:
87 IF EXISTS({SELECT POS]
88 WHERE StatusID >= 4 .
89 GETDATE() ))

18 MERGE dbo.POSExceptic
11 USING (SELECT POSTrar
12 POSLocation, CreateD:
13 WHERFE=5tatus3D >= i |
14 Creax'igaﬁré’:ﬂﬂ-r .
15 AS source (POSTransac
16 POSLocation, CreateDe
17 ON (target.POSTransac
18 WHEN MATCHED THEN

19 UPDATE SET StatusID -
20 WHEN NOT MATCHED THED
21 INSERT (POSTransactic
22 POSLocation, CreateD:
23 VALUES (source,POSTre
24 source.Userld, source
25 source.CreateDate, sc
26 END
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The current table, before implementing any performance enhancements, is defined as follows; CREATE TABLE dbs.FOSTransaction |

POSTransactionId int MNOT NULL PRIMARY KEY,

UserId int NOT MULL,
POSLocation, int MNOT NULL,

F

A e b L 9
st ML D £ 0 0. Ct

CreateDate datetime2 NOTNULL,
Price money

CREATE INDEX ix UserID on dbo.POSTransacti

QUESTION 156Y ou need to monitor the health of your tables and indexesin order to implement the required index maintenance
strategy.What should you do? A. Query system DMV sto monitor avg_chain_length and max_chain_length. Create alerts to notify
you when these values converge.B. Create a SQL Agent alert when the File Table: Avg time per file 1/0O request valueis
increasing.C. Query system DMV'sto monitor total _bucket_count. Create alerts to notify you when thisvalue increases.D. Query
system DMV s to monitor total_bucket_count. Create alerts to notify you when this value decreases. Answer: AExplanation:From
scenario:- Y ou need to anticipate when POSTransaction table will need index maintenance.- The index maintenance strategy for the
UserActivity table must provide the optimal structure for both maintainability and query performance. QUESTION 157Drag and
Drop QuestionY ou need to design the UserActivity table.Which three steps should you perform in sequence? To answer, move the
appropriate three actions from the list of actionsto the answer area and arrange them in the correct order. actions

Create a nonclustered hash index.

Create a clustered columnstore index.

Create a partitioning scheme for use by the

table. Sralnc rIJJri

Use an ALTER INDEX REBUILD on a specific

partition.

Use an ALTER INDEX REORGANIZE on a
specific partition.

Answer:

Actions Answer Area

| Create a nonclustered hash index. ‘

Create a clustered columnstore index.

| Create a clustered columnstore index. ]

Create a partitioning scheme for use by the
Create a partitioning scheme for use by the | able.

table. g g e ——

Use an ALTER INDEX REBUILD on a specific Use an ALTER INDEX REORGANIZE on a
partition. specific partition.

Use an ALTER INDEX REORGANIZE on a
specific partition.

QUESTION 158Y ou need to implement security for the restore and audit process. What should you do? A.  Grant the
COFFECORPA uditors group ALTER ANY CONNECTION and SELECT ALL USER SECURABLES permissions. Grant the
COFFECORPStoreAgent group ALTER ANY CONNECTION and IMPERSONATE ANY LOGIN permissions.B.  Grant the
COFFECORPA uditors group CONNECT ANY DATABASE and IMPERSONATE ANY LOGIN permissions. Grant the
COFFECORPStoreAgent group CONNECT ANY DATABASE and SELECT ALL USER SECURABLES permissions.C. Grant
the COFFECORPA uditors group ALTER ANY CONNECTION and IMPERSONATE ANY LOGIN permissions. Grant the
COFFECORPStoreAgent group ALTER ANY CONNECTION and SELECT ALL USER SECURABLES permissions.D.  Grant
the COFFECORPA uditors group CONNECT ANY DATABASE and SELECT ALL USER SECURABLES permissions. Grant the
COFFECORPStoreAgent group CONNECT ANY DATABASE and IMPERSONATE ANY LOGIN permissions. Answer: A
QUESTION 159Y ou need to modify the stored procedure usp_L ookupConcurrentUsers.What should you do? A. Add a clustered
index to the summary table.B. Add a nonclustered index to the summary table.C. Add a clustered columnstore index to the
summary table.D. Use atable variable instead of the summary table. Answer: AExplanation: Scenario: Query the current open
micropayments for users who own multiple micropayments by using a stored procedure named usp.L ookupConcurrentUsers
QUESTION 160Drag and Drop QuestionY ou need to create the usp.AssignUser stored procedure.Develop the solution by selecting
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and arranging the required code blocks in the correct order. Y ou may not need all of the code blocks.  code Biocks Answ

IF gStatusID IS NULL
RAISERROR (N'The transaction does
not exist.’,16,1)

WITH
NATIVE_COMPILATION, SCHEMABINDING,
EXECUTE AS OWMER

CREATE PROCEDURE dbo.usp_AssignUser
@Userld int, @POSTronsactionld int

WITH (TRAMSACTION ISOLATION LEVEL =
READ COMMITTED, LAMGUAGE
= M'us_english’)

UPDATE dbo.POSTransaction
SET Userld-@UserId
WHERE POSTransactionId-@P0STransactio

= Braindump2g

DECLARE §5tatusID int
SELECT @5tatusID-Statusld
FROM dbo.POSTransaction

WHERE POSTransactionld-gP05TransactionI

d

IF @StatusID IS MULL

THROW 51080, N'The transaction
doss not exise.’, 1

WITH (TRANSACTION ISOLATION LEVEL =
REPEATABLE READ, LAMGUAGE
« N'us_english’)

AS
BEGIN ATOMIC

ANSWEr:  code Blocks Answer Area
CREATE PROCEDURE dbo.usp_Assignlser
IF @statusID IS MULL Buserld int, EPOSTransactionld int

RAISERROR (N'The transaction does
not exist.’.16,1)

WITH
WITH NATIVE_COMPILATION, SCHEMABIMDING,
MATIVE_COMPILATION, SCHEMABINDING, EXECUTE AS OWNER
EXECUTE AS OWNER
CAEATE PROCEDURE dbo.usp_AssignUser AS
guserld int, BPOSTransactionld ine BEGIN ATOMIC

WITH (TRANSACTION ISOLATION LEVEL =
READ COMMITTED, LANGUAGE
= W'us_english®)

MITH (TRANSACTION ISOLATION LEVEL =
REPEATABLE READ, LAMGUAGE
- M'us_english')

UPDATE dbo.POSTransaction
SET Userld-fuserld
WHERE POSTransactionld-§eosTransactio UPDATE dbo.POSTransaction

nid - = J | ¥ N FSET Userld-fUserId -
— a1l GREREP ST e i i BposT, 3
w__ BraindummpZefosEammes e
EMD
AS
BEGIN
DECLARE @StatuslD dnt DECLARE @5tatuslD int
SELECT @StatusID=Statusld IS‘;;E‘(LDES;;;:sID-St::uI#
FROM dbo.POSTransaction - ransaction
WHERE POSTransact lonTd-EP0STransaction] :mu POSTransactionld-gPosTransactiond
d
IF @5tatusID IS MULL
THROW 51008, N'The transaction o e
RO RIS MRLYE 5 L THROW 51000, N'The transaction

does not exist.’, 1

WITH (TRANSACTION ISOLATION LEVEL =
REPEATABLE READ, LANGUAGE
= M'us_english")

AS
BEGIN ATOMIC

QUESTION 161Drag and Drop QuestionY ou need to implement a new version of usp_AddM obilelL ocation. Devel op the solution
by selecting and arranging the required code blocks in the correct order. Y ou may not need al of the code blocks.
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Code Blocks Answer Arca

DELAYED_DURABILITY = ON
STRANSACTION ISOLATION LEVEL - SHAPSHOT

CREATE PROCEDURE dbo.usp_AddMobileLocat
ion gPOSTranseactionld int, gLong

float, BLat float

WITH

MATIVE_COMPILATION

DELAYED_DURABILITY = OFF
. TRANSACTION ISOLATION LEVEL
= READ UNCOMMITTED

DELAYED DURABILITY = ON
«TRANSACTION ISOLATION LEVEL
= READ UNCOMMITTED

o Braindump2go.com
Langitude,
Latitude,
Createlate

VALUES

5
#05Transactionld,
#Long,

Lat,

GETDATE( )

]

END

+LANGUAGE = N'English’

a5
BEGIN ATOMIC WITH
L

DELAYED DURABILITY = OFF
- TRANSACTION ISOLATION LEVEL = SHAPSHOT

Answer: Code Blocks Answer Area
DELAYED _DURABILITY - ON CREATE PROCEDURE dbo.usp_AddMobilelocat
- TRANSACTION ISOLATION LEVEL = SNAPSHOT ien @POSTransactionld int, @long
float, BLat float
WITH
CREATE PROCEDURE dbo.usp_AddMobileLocat

ion @POSTransactionld int, @long
float, @Lat float
WITH WATIVE_COMPILATION

NATIVE_COMPILATION

DELAYED_DURABILITY = OFF BEGIN ATOMIC WITH
+ TRANSACTION TSOLATION LEVEL L
= READ UNCOMMITTED

DELAYED_DURABILITY - ON DELAYED_DURABILITY - OFF

, TRANSACTION ISOLATION LEVEL . TRANSACTION ISOLATION LEVEL

= READ UMCOMMITTED = READ UMCOMMITTED

Insert intdillic Mpkilslers ia-'\J ey iy, e

= | r ) i

; STalfidumip 280.C.on

POSTransact Id, y ®

Longitude,

Latitude,

CreateDate

J

‘["‘LU“ Insert into dbo.Mobilelocation
{

@rosTransactionId, POSTransactionld,

@Long, Longitude,

BLat, Latitude,

‘;‘"W‘"[ } CreateDate

EHo VALUES

SLAMGUAGE = N'English’ wSTPlHIl(TIOHTW.

) @Long,
@Lat,

s GETOATE()

BEGIN ATOMIC WITH .

{ EHD

DELAYED_DURABILITY = OFF
s TRANSACTION ISOLATION LEVEL - SNAPSHOT

QUESTION 162Y ou need to modify the usp_DetectSuspiciousActivity stored procedure.Which two actions should you perform?
Each correct answer presents part of the solution.Choose two.
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A Replace lines 04-06 with the following code:
BEGIN ATOMIC WITH

DELAYED DURABILITY = ON,
TRANSACTION ISOLATION LEVEL = READ UNCOMMITTED,
LANGUAGE = N"English’®

H

08 Replace lines 04-06 with the following code:

BEGIN ATOMIC WITH
{
DELAYED DURABILITY = ON,
TRANSACTION ISOLATION LEVEL = REPEATAELE READ

)
Oc Change the logic of the stored procedure to use separate UPDATE and INSERT statements.

oo e Dbt P20 0. COM

DECLARE Pexists BIT = @
IF EXISTS ( SELECT TOP 1 * FROM POSTransaction (NOLOCK) WHERE StatusID - 4 and CresteDate
»= datesdd(second, -60, GETDATE() )

CE  Replace lines 04-06 with the following code:

BEGIN ATOMIC WITH
(

TRANSACTION ISOLATION LEVEL = READ UMCOMMITTED,
LANGUAGE = N'English’
]

OF.  Replace lines 07-09 with the following code:

DECLARE @exists BIT = @

SELECT TOP 1 Bexists = 1 FROM POSTransaction WHERE StatusID »= 4 and CreateDate >« dateadd
second, -66, GETDATE()

IF Pexists = 1

A. OptionAB. OptionBC. OptionCD. Option DE. Option EF. Option F Answer: DEExplanation:Note:- Move
micropayments to dbo.POSException table by using a stored procedure named ups_DetectSuspiciousActivity. QUESTION 163Drag
and Drop QuestionY ou need to redesign the system to meet the scalability requirements of the application.Develop the solution by
selecting and arranging the required code blocks in the correct order. Y ou may not need all of the code blocks. e« #te<

UserId fae MOT M
INDEX Ax_Userid wﬁc\wrtﬂv
HASH WITH (BUCKET_COUNT -

Userld fnt MOT MuLL
INORX x_Userld WONCLUSTERED
HASH WITH (DUCKET_COUNT

POSLocation dnt MO
StatuslD 4nE MOT NULL,
CrasteDote datetimez WOT ML L.
Price money

POSTransactionld int WOT NULL
PRIMARY KEY CLUSTERED

POSTrancactionld igk noT
avTER BaTama_L e _‘J _E-LLJ: ££ J_r
ADD FILEGROUP [CoffesTramsactions_inmem
] COMTAINE MEMORY_GPTINIZED_DATA

oh [CoffeeTransactions_lrmem]

WITH (MEMORY_OPTIMIZED=ON,
DURABIL T TY=SCHEMA_ONLY )

POSTranssctionld int moT muLy
PRIMARY KEY CLUSTERED
HASH WETH (BUCKET_COUNT - 1000000 )

UserZd Lot NOT M

NGNE LUSTERED Inoi: in_Userid,
CHEATE TABLE dbo.POSTransaction

POSTramsactionld Lne wOT NULL

PRIMARY KEY NONCLUSTERED
HASH WITH (BUCKET_COUNT-1)

Answer:
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Code Blocks

ux.erId int MOT M
INDEX ix_Userld ucucu.u:.nnm
HASH WITH (BUCKET COUNT =2}

lJur“.ld int NOT NUL
INDEX x_Userld NONCLUSTERED
HASH WITH [BUCKET COUNT-500000) .

POSLocation int MOT MULL,
StatwsID dnt MOT N .
CreateDate datetime? O
Price money

POSTransactionld int MOT MULL
PRIMARY KEY CLUSTERED

POSTransactionId int moOT |

ADD FILEGROUP [CoffeeTransactions_insem
] CONTAINS MEMORY OPTIMIZED DATA

oA Fmﬁ

Area

ALTER DATABASE CoffeeTransactions
ADD FILEGROUP [CoffeeTransactions_inmem
] COMTAINS MEMORY_OPTIMIZED_DATA

CREATE TABLE dbo.POSTransaction [

.
Userld int NOT MULL

INDEX x_Userld MONCLUSTERED
HASH WITH [(BUCKET_COUNT-500000 ),

POSTransactionId int NOT NULL
PRIMARY KEY CLUSTERED
HASH WITH (BUCKET_COUNT=-10080808 )

POSLocation int
StatusID int NOT M

PR goseomm ©

o [CoffeeTransactions_inmes] ]

WITH (MEMORY_OPTIMIZED=0N,
DURABILITY=SCHEMA_ONLY )

POSTransactionld dnt MOT NuULL
PRIMARY KEY CLUSTERED
HASH WITH (BUCKET COUNT=109020@)

»
UserId int NOT NUL
NOMCLUSTERED 'DDEI ix_Userld,

[ CREATE TABLE dbo.POSTransaction

POSTransactionId int MOT MULL
PRIMARY KEY NONCLUSTERED
MASH WITH (BUCKET _COUMNT=1)

WITH (MEMORY _OPTIMIZED=ON,
DURABILITY=SCHEMA _ONLY |

oN [CoffeeTransactions_lnmem]

QUESTION 164Drag and Drop QuestionY ou need to optimize the index and table structures for POSTransaction.Which task should
you use with each maintenance step? To answer, drag the appropriate tasks to the correct maintenance steps. Each task may be used
once, more than once, or not at al. Y ou may need to drag the split bar between panes or scroll to view content. rus Mainten

ANSWEr:  1ue

an identity for UserActivitylD starting at the next value
Convert
3 sequende for UserActivitylD starting at the next value
Copy Us
on-disk tables using the partitioning scheme create
i UserActi

in-memory tables using the partiti

Braindii

UserActivity and
UserActivi i

ity Auchive After swi
UserActivity, UserActivity_Staging, and uﬁxﬁ

UserActivity_Archive

Alter the partition function and UserActivity_Staging
constraints

Alter the partition function and UserActivity_Archive
constraints

on-disk tables using the partitioning scheme

Maintenance Steps
an identity for UserActivitylD starting at the next value
Convert UserActivity to use a sequence for UserActivitylD starting at the next value
a sequence for UserActivitylD starting at the next value ‘
Copy UserA metadata to
on-disk tables using the partitioning scheme create
i UserActivity Aschive as
in-memory tables using the partitiogi: Js(h:m = J | UserActivity and
Lo e e B TR SRS GO Fome
create a view ortop
UserActivity and
UserActivity_Archive

UserActivity, UserActivity_Staging, and
UserActivity_Archive

l

UserActivity_Staging intc: consiraints

After swiching a new partition from | Alter the partition function and UserActivity_Archive

UserActivity_Archive,

Alter the partition function and UserActivity_Staging
constraints

Alter the partition function and UserActivity_Archive
constraints.

QUESTION 165Y ou need to optimize the index structure that is used by the tables that support the fraud detection services.What
should you do? A. Add a hashed nonclustered index to CreateDate.B. Add a not hash nonclustered index to CreateDate.C. Add
anot hash clustered index on POSTransactionld and CreateDate.D. Add a hashed clustered index on POSTransactionld and
CreateDate. Answer: AExplanation: The fraud detection service will need to meet the following requirement (among others):-
Detect micropayments that are flagged with a Statusld value that is greater than 3 and that occurred within the last minute.
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