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Appendixes

Appendix A - User interface and architecture diagram of the system.

Security Module - Authentication

=
@ New Connection (& Refresh (manual) = || €3 Home | @ Pedurmance Analyze [ Server Analyze
Gummary  Obgcts  Actwities Pedomance  Anslysis

" _

wotaled. [N oo
Storted: N -
L 1 Connectien 3
sash
Server |
o S0LSanver -
User:
Password.

TG G

Figure 5.1 — Security Module - Authentication
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Server Configuration
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Figure 5.3 — Server Configuration
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Database Log Information and Suggestions
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Database Waiting Tasks
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Figure 5.7 — Database Waiting Tasks.

Database Missing Index Details and Suggestions
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Database 10 operations
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Database Monitoring Application Options
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Appendix B — Evaluation of Database Monitoring Application

Server information

Database Table Count

Database current
reading count

Database current
writing count

Missing index details

Database current
reading count

Database memory
utilization details

Database lock

Currently running
Processors

Table 7.1 — Evaluation functionality in database monitoring application

Please refer figure
7.4.1.1

Please refer figure
7.4.1.3

Please refer figure
7.4.1.3

Please refer figure
7.4.1.3

Please refer figure
7.4.1.5

Please refer figure
7.4.1.3

Please refer figure
7.4.1.7

Please refer figure
7.4.1.8

Please refer figure
7.4.1.9
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Please refer figure
7.4.1.2

Please refer figure
7.4.1.4

Please refer figure
7.4.1.4

Please refer figure
7.4.1.4

Please refer figure
7.4.1.6

Please refer figure
7.4.1.4
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Manually checked

Manually checked
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Yes
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Appendix C — Evaluation of proposed optimization techniques
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Figure 6.1 — Database Configuration

43 01-Script-Index.sql - WINCTRL-MGORB7L. Database_before_optimized (sa (61)) - Microsoft SOL Server Management Studic -

File Edit View Query Project Debug Tools Window Help
G| b 1= 2 I - o

o
x

Pl - S i o | D NewQuey (it iy | 6 A& |9 - & -
4 437 | |Database_before_optimized+| | | Execute b Debug ® o 15 =l | 27 ay
objectipore g Ee————

Connect~ 3 3 w 7 [2] .5 5l SELECT DISTINCT 'Doctor fees' AS TrnTypeCode, DFRH.Receiptlo, DFRH.BHTNo, DFRH. Referencelo, DFRH.Receiptimount, .80 AS PaidAmount, |&
— DFRH.MachineCode, DFRH.MachineBillNo, 'D' 45 AdvanceReceiptType, DFRH.CreateUser, DFRH.CreateDate,
5 (B WINCTRL-MGORST| (SQL Server 12.0.2000 - s2) DFRH.ModifiedUser, DFRH.TsVoid, DFRH.SessionID, DFRP.PaymEnti)p(pE, PT. [Description] AS [PaymentTypeame],
£ [ Datebases DFRP.PaymentHo, DFRP.CardType, DFRP.BankCode, DFRP.ChequeDate, DFRP.CommonReferanceDetails, DFRP.SettledAmount,
) [ System Datsbases CEL.dlogDate, CEL.dLogDutDate, (TL.Description + ' ' + PA.FirstName + ' ' + PA.lastName) AS Patientlame
[ Database Snapshots .'' as DoctorCode , DFRP.Settledfmount as DocAmount, '' AS ProfessionalName
_J Database_after_optimized (Restricted User) FROM [HMS].[BILL_TRN_DoctorFeeReceiptHeader] AS DFRH
_J Database_before_optimized (Restricted User) i [1M5]. [BILL_TRN_DoctorfesReceiptPayment] AS DFRP ON DFRH.Receiptiio - DFRP.Receiptio
| Reporterver { [HMS]. [Sys_Audit_TRN CashierEventlog] AS CEL ON DFRH.SessionID - CEL.nLogRecId
41 1) ReportServerTempDB I [HMS]. [BILL Comm MST PaymentType] AS PT ON LTRIM(RTRIM(DFRP.PaymentType)) = LTRIM(RTRIN(PT.PaymentCode))
I [HMS].[BILL Comm MST PatientAdmissionHeader] AS PA ON PA.BHTNo = DFRH.BHTHo
0 [ Securty | [HMS]. [BILL_TRN DoctorFeeHeader] AS DFH OM DFRH.BHTNG - DFH.BHTNo AND DFH.DocReceiptNo - DFRH.Receiptho
[ Server Objects ouT TN (SELECT * FROM [HMS].[BILL_Comm MST_ReferenceData] WHERE Modulecode ='BILL_COMM_MST TITLE') AS TL
# [ Replicatien O LTRIM(RTRIN(PA.Title)) = LTRIM(RTRIM(TL.ReferenceCode))
[ AlwaysOn High Availability |
[ 3 Management
[ Integration Services Catalogs
[ 5L Server Agent (Agent ¥Ps disabled) o
[E Resutts [3 Messages
TmTypeCode  ReceipthNo BHTNe F Re PaidAmount  MachineCodk iptType  Createlser  CreateDate ~
1 iDuduriees iDFRDDDﬂDm ASHO000001 55000.00 0.00 MAC0000001 ~ MOO1000114 D admin 20120221 14:2
2 Doctorfees DFRO000002  DAYDO021215 10000.00 0.00 MACO000046  MO46000002 D 629 20120304 13:2
3 Doctorfees DFRO00D003  DAY0021237 20500.00 0.00 MACO000046  MO46000004 D 419 20120305 18:4
4 Doctorfees DFRO000003  DAY0021237 20500.00 0.00 MACO000046  M046000004 D 419 20120305 18:4
5 Doctorfees DFRO000004  DAYZ1250 10000.00 0.00 MACO000046  M046000006 D 629 20120306 11:5
& Doctorfees DFRO000005  CADODQ9660 9500.00 0.00 MAC0000003 ~ M003000204 D admin 20120306 16:1
7 Doctorfees DFRO00D00E ~ AMSD072264 1000 0.00 MAC0000003  M003000208 D admin 20120306 16:2
8 Doctorfees DFR0000007 ~ AMSD072566 14500.00 0.00 MAC0000033  M033000034 D 680 20120314121
9 Doctorfees DFR000000  AMSD072590 18000.00 0.00 MAC0000005 ~ M005000073 D 1900 2012-03-1412:2
10 Doctorfees DFRO000009  AMSD072450 1500.00 0.00 MAC0000033  M033000079 D 2571 20120321083 ,
< >
(@ Query executed successfully. WINCTRL-MGORB7| (120 RTM) | sa (51)  Database_before_optimized 00:00:03 | 3781 rows

Figure 6.2 — Complex Query Execution Time
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O1-Script-Index.sq..._optimized (sa (61)) % [EoNO Ny mized (sa ( S0LQueryd:sql - Wl...optimized (sa (53))  5QLQu timized (sa (56

© SELECT DISTINCT 'Doctor fees' AS TrnTypeCode, DFRH.Receiptlio, DFRH.BHTNo, DFRH.ReferenceNo, DFRH.ReceiptAmount, 8.8@ AS PaidAmount,
DFRH.MachineCode, DFRH.MachineBilllio, 'D' AS AdvanceReceiptType, DFRH.CreateUser, DFRH.CreateDate,
DFRH.ModifiedUser, DFRH.IsVoid, DFRH.SessionID, DFRP.PaymentType, PT.[Description] AS [PaymentTypeName],
DFRP.Paymentlic, DFRP.CardType, DFRP.BankCode, DFRP.ChequeDate, DFRP.CommonReferanceDetails, DFRP.SettledAmount,
CEL.dLogDate, CEL.dLogOutDate, (TL.Description + ' ' + PA.FirstMame + ' ' + PA.LastName) AS PatientName
,'" as DoctorCode , DFRP.SettledAmount as DocAmount, '' AS Professionalliame
FROM [HMS]. [BILL_TRN DoctorFeeReceiptHeader] AS DFRH
.[BILL_TRN DoctorFeeReceiptPayment] AS DFRP ON DFRH.ReceiptNo = DFRP.Receipthio
.[Sys_Audit TRN CashierEventlog] AS CEL ON DFRH.SessionID = CEL.nLogRecId
.[BILL_Comm MST PaymentType] AS PT ON LTRIM(RTRINM(DFRP.PaymentType)) = LTRIM(RTRIM(PT.PaymentCode))
.[BILL_Comm MST PatientAdmissionHeader] AS PA ON PA.BHTNo = DFRH.BHTNo
.[BILL_TRN DoctorFeeHeader] AS DFH ON DFRH.BHTNo = DFH.BHTNo AND DFH.DocReceiptNo = DFRH.Receiptiio
JOIN (SELECT * FROM [HMS].[BILL Comm MST ReferenceData] WHERE Modulecode ='BILL COMM MST TITLE') AS TL
ON LTRIM(RTRIM(PA.Title)) = LTRIM(RTRIM(TL.ReferenceCode))

0% -

] o
{13 Messages 4 Ewecutionplan

Query l: Query cost (relative to the batch): 100%
SELECT DISTINCT 'Doctor fees' AS TrnTypeCode, DFRH.ReceiptNo, DFRH.BHINc, DFRH.ReferenceNo, DFRH.ReceiptAmount, 0.00 AS PaidAmount, DFRH.MachineCcde, DFRH.M
Missing Index (Impact 41.0735): CREATE NONCLUSTERED INDEX [<Name of Miss Index, sysname,>] ON [HMS].[Sys Rudit TRN CashierEventlog] ([nLogRecId])

=] = 3 @ R = 2

Hash Match Hash Match Compute Scalar Nested Loops Hash Match Hash Match Clustered Index Scan (Clustered)
{Inner Join) (Inner Join) Cost- 0 & (Inner Join) {Inner Join) {Inner Join) [BILL_TRN DocterFeeReceiptHeader].[.
Cost: 1 % Cost: 4 & - Cost: 0 % Cost: 31 & Cost: 34 % Cost: 7 %
Table Scan
[Sys_Audiz TRN CashierfventLog] [CE..
Cost: 7 &
£ >
P - —_

Figure 6.3 - QEP Plan

e kdit View UQuery Project Uebug lools Window Help
- el G e | S NewQuery [ PR G 4 a9 - : || - el
3¢ {4¢ | |Database_sfter_optimzed ~|| ! Execute b Debug ® o 4 = ;

01-Seript-Indexsql...r_optimized (sa (61)) %

= SELECT DISTINCT 'Doctor fees' AS TrnTypeCode, DFRH.Receipthio, DFRH.BHTNo, DFRH.Referencelio, DFRH.ReceiptAmount, 2.80 AS PaidAmount, +
DFRH.MachineCode, DFRH.MachineBillNo, 'D' AS AdvanceReceiptType, DFRH.CreateUser, DFRH.CreateDate,
DFRH.ModifiedUser, DFRH.IsVoid, DFRH.SessionID, DFRP.PaymentType, PT.[Description] AS [PaymentTypeName],
DFRP.PaymentNo, DFRP.CardType, DFRP.BankCode, DFRP.ChequeDate, DFRP.CommonReferanceDetails, DFRP.SettledAmount,
CEL.dLogDate, CEL.dLogOutDate, (TL.Description + ' ' + PA.FirstName + ' ' + PA.LastName) AS PatientName
,'" as DoctorCode , DFRP.SettledAmount as DecAmount, '' AS Professionalliame
FROM [HMS].[BILL_TRH_DoctorFeeReceiptHeader] AS DFRH
| [HMS].[BILL_TRN DoctorFeeReceiptPayment] AS DFRP ON DFRH.Receiptho = DFRP.Receiptho
[Sys_Audit_TRN_CashierEventlog] AS CEL ON DFRH.SessionID = CEL.nLogRecId
.[BILL_Comm_MST_PaymentType] AS PT ON LTRIM(RTRIM(DFRP.PaymentType)) = LTRIM(RTRIM(PT.PaymentCode))
.[BILL_Comm_MST_PatientAdmissionHeader] AS PA ON PA.BHTNe = DFRH.BHTNo
.[BILL_TRN_DoctorFeeHeader] AS DFH ON DFRH.BHTNo = DFH.BHTNo Al DFH.DocReceiptho DFRH.Receiptio
JOIN (SELECT * FROM [HMS].[BILL Comm MST ReferenceData] WHERE Modulecode ='BILL_COMM MST TITLE') AS TL
ON LTRIM(RTRIM(PA.Title)) = LTRIM{RTRIM(TL.ReferenceCode))
100% =~
[ Restits | 1y Messages
TmTypeCode  RecsiptNo  BHTNo ReferenceNo  Receiptfmount  PaidAmourt  MachineCode  MachineBilNo  AdvanceReceiptType  Crestellser  CresteDate ModfiedUser  IsVieid  SessionlD  PaymentType Pz a
1 {Doctorfess | DFRODOOODT  ASHODODOD! 55000.00 000 MACODDOOO!  MDO1000114 D admin 20120221 142100 admin 1 21455 CA c
2 Dodorfess  DFRODO000Z DAY0U21215 1000000 000 MACODDOM46  MO46000002 D 629 20120304 132200 629 1 2780 CA (=
3 Doctorfees  DFRO000003 DAY0021237 20500.00 000 MACOOD046 ~ MO4G0D0004 D 413 20120305 184400 419 0 21850 CA £
4 Doctorfees  DFRODOOO0I DAYDD21237 20500.00 0.00 MACODDOM4G  MD4GUD0O04 D 419 2120305184400 419 [} 2180 DR D
5  Doctorfess  DFROOO0O04 DAY21250 10000.00 (i1} MACODDOD46 ~ MD4GOD000S D =5 20120306 115300 629 0 21897 CA €
&  Doctorfess  DFROD0OODS CADOOOS6G0 9500.00 000 MACODO03 ~ M0O3000204 D admin 20120306 16:19:00  admin 1 21812 cA c
7 Doctorfees  DFRODOOO0S AMSOD72284 1000 000 MACOD0003 ~ M0O3000208 D admin 20120306 162700 admin 1 21912 A (s
8 Doctorfees  DFRODOONDT AMSOD72566 14500.00 000 MACODDO33  MD330000M D 520 20120314 121400 680 1 204 CA c
9 Doctorfess  DFROO00N0S  AMSOD72550 18000.00 000 MACODDOOUS ~ MDOS000073 D 1900 20120314 122600 1900 1 2191 _CA c
10 Doctorfees  DFRODOCDS  AMS0U72450 150000 000 MACODDOU33  M033000073 D 257 0120321083000 2571 1 5% CA |
< > It
(& Query executed successiully. WINCTRL-MGORBTI (120RTM) | sa (61) | Database_after_optimized | 00:00:00 | 3781 rows

Figure 6.4 — Query Execution Time After Optimized
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[ SOL Server Profiler
File

Edit View Replay Tools

Window Help

R ER]

ae|rn | HAMS

&P

1 50L Server Profiler

File Edit View Replay Tools

Figure 6.5 — SQL Profiler

Window  Help

| EveniCiass | TextData | ApplicationName: NTUserName | LoginName | CPU | Reads Wiites | Duration CliertProcessiD A
sqQL:Batchstarting .. Report server REportsS... NT SER...
sSqQL:eatchCompleted Report Server REports... NT SER... o 4 ] ]
5qL:Batchstarting Report Server ReportS... NT SER...
5QL:BatchCompleted Report Server ReportS... NT SER... o 10 o o
SOL:BatchCompleted select 5.% from hms.INV_TRN_Bi Microsoft sq... sa 657342 o 25809
Audit Logout Report Server REportsS... NT SER... o 706 [ 10006
RPC:Completed exec sp_reset_connection Report Server Reports... NT SER... o o ] ]
Audit Login -- network protocol: LPC set gquote... Report Server ReportS... NT SER...
5QL:Batchstarting Report Server ReportS... NT SER...
s0L:BatchCompleted Report Server ReportS... NT SER... o 4 o o
sqQL:Batchstarting Report Server REports... NT SER...
SqQL:eatchCompleted Report Server Reports... NT SER... o 10 ] ] v
< ikl >
A
select 5.= from hms.INV_TRN_BillEntryDetails as s
inner join hms.INV_TRN_EillEntryHeader as d on s.EntryNo=d.EntryNo
inner join hms.BILL_Comm_MST_PatientAdmissionHeader as a on a.BHTNo-d.BHTNO
where ItemCode in (select itemcode from hms.BILL_Comm MST_Item)
i Ersisnisienia T (Saluss EicaneEy e o (i en I Ersi G T v
< >
Trace is stopped. Ln31,Col2 |Rows39 2

1 EY

| TextData | ApplicationName NTUserName | LoginName | CPLI Feads Wiites | Duration
.. Report server REPOrTS... NT SER... 4 [)

SqQL:Batchstarting Report server REpOrts... NT SER...

5QL:BatchCompleted ... Report Server Reports... NT SER... 10 o o

SQL:BatchCompleted CREATE TABLE #TempTable( ID varch... Microsoft sqQ... sa 995495 | 39873

Audit Logout Report Server Reports... NT SER... 126 o 10020

RPC:Completed exec sp_reset_connection Report Server Reports... NT SER... o o o

Audit Login -- network protocol: LPC set guote... Report Server Reports... NT SER...

Report Server Reports... NT SER...
Report server REPOFTS... NT SER... 4 o o

sSqQL:Batchstarting .. Report server REPOrtS... NT SER...

SqQL:BatchCompleted Report server REPOrtsS... NT SER... 10 o o

Audit Logout Report server REpOrts... NT SER... 140 o 10030

B ramnlarad = o et vt B annrt Caruan Bannrsc v cen ~ ~ a v
< >
[REATE TABLE #TempTable( ~

ID varchar (507

[INSERT INTO #TempTable (ID)
select distinct itemcode from hms.BILL_Comm_MST_Item
select a.BHTNo,a.FirstName,a.lLastName,~ from hms.INV_TRN_BillEntryDetails as s v
< >

Trace is stopped.

Figure 6.6 — SQL Profiler result
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L3 U1-in operatorsql -..._optimized (sa (53)" % I

—Iset statistics time on

—1SELECT
5. *
FROM hms.INV_TRN_BillEntryDetails AS s
INMER JOIN hms.IMV_TRN_BillEntryHeader AS d
ON s.EntryMNo = d.EntryNo
INMNER JOIN hms.BILL_ Comm MST PatientAdmissionHeader AS a
ON a.BHTMo = d.BHTNo
WHERE ItemCode IN (SELECT DISTINCT
itemcode
FROM hms.BILL Comm MST Ttem)
AND costcentercode IN (SELECT
costcentercode
FROM hms.BILL_ Comm MST_ CostCenterHeader)
AND a.roomno IN (SELECT

roomno
100 % -

3 Results L3 Messages
(255188 row(s) affected)

SQL Server Execution Times:
CPU time = 2986 ms, elapsed time = 56866 ms.|

Figure 6.7 — SQL Server Execution time for Traditional query

2-in operator remo...optimized (sa (55)) >< EERETyW=T=T20 0t sl | BEaes

itemcode
FROM hms.BILL Comm_MST__Ttem

create nonclustered index IX Ttemcode on #TempTable( ID
—1ISELECT
L

FROM hm=s=.IMNW TRMN BillEntrywDetails AS =
00 -

T Resuls _'=_"| Messages
(Z2551l8@ rowl(=s) affected)

SDL Serwver Execution Times:
CPU time = 4141 ms, elapsed time = 54495 m=.

SDL Serwver Execution Times:
CPUJ time = @ ms, elapsed time = @ m=s.

Figure 6.8 — SQL Server Execution time for our new proposed query
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NEH@ =@ % | 975 Get Estimated Plan § Get Actual Plan - | ® Show Estimated Plan | =] = [ Post T SQLPerformance.com
Start Page 01-in operator.sgl -WI..._before_optimized (sa)* 2 02+n operator remove a...before_optimized (sa)* | h
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Plan Diagram n
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Query execution completed, WINCTRL-MGORB7! (12,00.2000) = Database_before_optimized = sa | Cardinality Esti

imator: 70 | Compile Time: 00:00:00.079 | Total Time: 00:00:20.232 | Actual Rows: 235,180

Figure 6.9 - Analyze by using Sentry Plan explore with IN

[5] 501 Sentry Plan Explorer
i File Edit View Window Help

ihEda

| startage | 01 operator.sql - WL.._before_optmized (sa)*

Command Text | Results

Ba @ 2 Get Estimated Plan ¥ Get Actual Plan ~ | % Show Estimated Plan | =] =] [ Post To SQLPerformance.com

024n operator remove a...before_optimized (sa)* X

Plan/Query Info

TextData  PlanXML | Flan/Query Info

Plan Diagram

%2%
Index Insert
[#TempTable

e

&%
1o ==
B

Sort Table Scan

[#TempTable

40

Zoom [=] Fiatten [=]
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0.0 Mode Normal | LinkStyle| Angled - o [] Auto-Fit
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Plan Disgram | Top Operations  Plan Tree:

QueryColumns  Jomn Disgram  Parameters  Expressions  Table1f0  Index Analysis

'WINCTRL-MGORB7I (12.00.2000) | Database before_optimized sa = Cardinality Estimator: 120

Query execution completed.

Compile Time: 00:00:00.000  Total Time: 00:00:00.023 = Actual Rows: 11,808

Figure 6.10 - Analyze by using Sentry Plan explore without IN
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meent L
. =
E

FROM BASE Prev2Year
WHERE CurrYear.ProductID = Prev2Year.ProductID
AND CurrYear.TransCurrYear = Prev2Year.TransCurrYear - 2) AS Prev2Year

SET STATISTICS time OFF

=1 -- Ohservations from Ouerv 1:
0% -

o "
Messages 4 Execution plan

el .
SET STATS

Cost: 0 %

Query 2: Query cost (relative to the batch): 100%
WITH BASE AS (SELECT ProductID, YEAR (TransactionDate) AS TransCurrYear, COUNT (1) AS NoTrans FROM Production.TransactionHistory GROUP_

23 gvg ~
: L 1 S )
SELECT - :552 “3“2 . Compute Sealar Compute Sealar Compute Scalar Hash Match Compute Scalar (ronas
Cost: 0 % (Right Ducer Join) Cost: 0 % Cost: 0 % Cast: 0 % (Bggragate) Cast: 0 %
Cost: 1% Cost: 17 %
= = 23 r= I
< > E

Query 3: Query cost (relative to the batch): 0%
SET STATISTICS time OFF -- Observations from Query 1: --There were over 27 scans with logical reads of 1998 --Although we used a CTE._

rsa

SET STATS
Cost: 0 %

Figure 6.11 — Query cost with temp table

et's now use a |e.._Lheck_Ub (sa (b)) X

Elset statistics time on

EICREATE TABLE #T1
(ProductID int
,TransCurrYear int
JMoTrans int

CREATE CLUSTERED INDEX CI_#T1 ON #T1 (TransCurrYear)
oI TMEEDT THTA #T1
10 %

73 Messages S"’ Execution plan

Juery 1: Query cost (relative to the batch): 0% ’
set statistics time on

Juery 2: Query cost (relative to the batch): 0%
CRERTE TABLE #T1 (ProductID int ,TransCurrYear int ,NoTrans int ):

u ~

CRERTE TABLE e
fnat- 0 & 2
Juery 3: Query cost (relative to the batch): 0%
ZREATE CLUSTERED INDEX CI_#Tl ON #T1 (TransCurrYear)
~
v
CREATE INDEX
Cnar- 0 & 2
JQuery 4: Query cost (relative to the batch): 938%
INSERT INTO #T1 SELECT ProductID, YEAR(TransactionDate) AS TransCurrYear, COUNT (1) AS NcTrans FROM Production.TransactionHistory GRO.
QQueryaxecuted successfully. 'WINCTRL-MGORB7I (12.0 RTM)  sa (68) = Index Check DB  00:00:00 ' 0 rows

Figure 6.12 - Query cost with #temp table
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table variable.sgl -.x_Check DB (sa (69)) < [

-lset statistics time on 3

-IDECLARE @T1 AS TABLE
(ProductID int
,TransCurrYear int

NoTrans int b
W% - ¢ >

[3 Messages & Execuion plan

Query 1: Query cost (relative to the batch): 0% ~
set statistics time on

SET STATS
Cost

Query 2: Query cost (relative to the batch): 99%
DECLARE @T1 AS TABLE (ProductID int ,TransCurrYear int ,NoTrans int , INDEX [IX Transaction¥Year] CLUSTERED (ProductID,TransCurrYear).

\f?‘m E -E,g E @'

=== Clustered Index Imsert ——— — === Hash Match Clustered Index Scan (Clustered)
_ ort Compute Scalar Compute Sealar - T eni o1 I T b
[T11.[IX TransactionYear] P . (Aggregate) ; [TransactionHistoryl . [EK_Transacti
B - st: 2 % Cost: 0 % Cost: 1 &%
Cost: 1 % Cost: E1 % Cost: 46 &

<

Query 3: Query cost (relative to the batch): 1%
;With BASE AS ( SELECT * FROM @T1 ) SELECT CurrYear.ProductID, Curr¥ear.NoTrans AS CurrTransCnt, PrevYear.NoTrans AS PrevTransCnt, P_

= id ] | by :

SELECT A— Nested Loops Rested Loops Clustered Index Scan
(Left Outer Join) (Inner Join) [8T1] . [IX TransactionYear]

Compuze Scalar

Cost= 0 % Cost: 0 % Cost: 0 % Cost= 0 % Cost: 83 &
<, e
a Query executed successfully, WINCTRL-MGORB7I (120 RTM) | sa (69)  Index_Check DB  00:00:00 O rows
Figure 6.13 - Query cost with @temp table
Start Page Plan4 - WINCTRL-MGOR. ..Index_Check_DB (sa)* X - | Hstory o
Command Text | Resits | Version | Type | Comments [ Total Time
R %] 1A 00:00:00,169
lan Diagram =
0.0% 0% 20% 2.0% 02%
j‘—"' 2, a3 T}‘ m‘-_l% 113005 —_; TSRS e
HashMazh | CompuaScalar  Compute Scalar Compuss Scatar Clustered Index Scan
(Right Outer Joi [Transaciontiszony).
[P_Trarsactionkiscory_Tran.
0.9%M 0.0% 7w 02%
=3 e | P P | .M.Fﬁ
= 3 = ) 5 =g =
Wach piatch | Compuascalsr  MashMaich  Compute Sealar a tndex San
(tanr Jain) (Aggrogace) _ [Trancacionkisiory].
[PK_Trancactiontistory_Tran.
Compure Scalar Clustered Index San
[Trancactionkistory]
[PK_Transactionbiszory_Tran.
Zoom [=] 80.0 % Filter [=] #] 0.0%  Stretch [=] 0.0
= x
Mode| Normal  ~ | Link Style| Angled [] Auto-Fit i
4 i ¥
CEEEERE B T L

6.14 - Sentry plan with #temp table
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File Edit View Window Help

DS H a5 @

% | 3 GetEstimated Plan ¥ Get Actual Plan - | (% Show Estimated Plan | =] = [l Post To SQLPerformance.com

StartPage | Plan< - WINCTRL-MGOR. .. Index_Check DB (s2)* Let's now use a Tempor...LIndex_Check_DB (sa)* X ~ [ History R
ommand Text | Results Version | Type | Comments Total Time
‘ext Data = | 14 00:00:00.057
an Diagram T
0% % 16% A 8% 07%
o o = o sz sz
e e——E25 fe—2 —=z] 547 \L%‘_l ;
INSERT Clustered Index Insert Sort. Computs Scalar Hash Match Comgute Scalar Chustered Index Scan
[sT)fa_sT1] (Aggregate) [Transactionhistory).

[PK_TransactionHistory_Tran...

Zoom [=] 80.0 % Filter [=] 0.0%  Streich [=] 4.0 Flatten [=] 0.0

Mode| Normal v | Link Style| Angled 0> [] Auto-Fit

< i

6.15 - Sentry plan with @temp table

query using the IM..._optimized (sa (74)) 3 RLGHLEEGL

El--select * from hms.INV_TRN_BillEntryDetails as s
--inner join #TempTable as t on t.ID=s.ItemCode
----where ItemCode in (select itemcode from hms.BILL_Comm_MST_Item)

Hselect 5.% from hms.INV_TRN_BillEntryDetails as s

inner join hms.INV_TRN_BilllEntryHeader as d on s.EntryNo=d.Entryle

inner join hms.BILL_Comm_MST_PatientAdmissionHeader as a on a.BHTNo=d.BHTNo
inner join #TempTable as t on t.ID=s.ItemCode

where

--ItemCede in (select itemcode from hms.BILL_Comm_MST_Item) and

costcentercode in (select costcentercode from hms.BILL Comm MST_CostCenterHeader)
and a.rocomno in (select roomno from hms.BILL_Comm_MST_Room)

drop table #TempTable

wo% -

E;! Messages S"’ Execution plan

Query 5: Query cost (relative to the batch): 44% e

select 3.* from hms.INV_TRN EillEntryDetails as = inner join hms.INV_TRN BillEntryHeader as d on s.EntryNo=d.EntryNo inner j..
Missing Index (Impact 21.975): CREATE NONCLUSTERED INDEX [<Name of Missing Index, sysname,>] ON [HMS].[BI1L Comm MST Patient.

= 23 5] g

—

ssrger —  HashMatch = Clustersd Index Scan (Clustered)
B (Right Semi Joim) [BILL Comm MST_CostCentecHeader]. (F..
=t Cost: 2 % Cost: 0 %
[ —
S Mezge Join Clustered Index Scan (Clustered)
(Inner Join) [BILL Comm MST_Item] . [PE_BILL Comm_. v
< >l

Figure 6.16 — How to find missing index

0.0 % 321% 96.8 %
2,000 ‘ 2 000

=5

SELECT Too Table Scan

[IMV_TRN_BillEntryDetzils]

Figure 6.17 — Analyzed best practice IN and Where Clause.
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Plan Diagram

0.0 % 0.0 % 2.3 %] 6.8 %
2 000 r
Ele—=e—={x] E =
SELECT Top Mestad Loops Table Scan
(Left Sermi Join) % [INV_TRM_BillEntryDetsils]
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Figure 6.18 — Analyzed bad practice IN and Where Clause
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Figure 6.19 — Bad practice for IN and Where
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Figure 6.21- QEP plan and Cost of Correlated SQL subqueries in Sentry planner
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Figure 6.25 — Alternative solutinon QEP plan and query cost
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Figure 6.26 — Set no count on execution time
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