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Executive Summary
In this workshop we will take you through step by step interactive activities where you understand Query plans

generated by OpenEdge SQL and demonstrate how important it is to understand query plans while working on
performance related problems. In this Workshop you will learn

- Generating and understanding Query plans

- Identifying bad queries which are causing performance degradation

- Importance of statistics

- Troubleshooting common performance problems

- Solving problems using the query plan

Preface
This guide is designed to quickly introduce you to the steps involved in identifying and fixing OE SQL

performance problems using Query plans and understand different types of statistics and their role in helping
OE SQL optimizer to generate better query plans.

How to use this guide?
This guide is designed to flow from one chapter to the next, because each chapter requires knowledge built in

previous chapters. You may decide to skip few chapters if you are aware of the concepts present those
chapters. Throughout this workshop, we will be using JDBC client Squirrel for execution of queries.

Prerequisite
This workshop requires basic knowledge on SQL.

Chapter 1 -Why are we here?

Having knowledge of concepts presented in this workshop would really make a big difference when you deal
with OE SQL in day to day life. Most of the time in this workshop, you will be working on your machine,
understanding query plans and solving performance problems.
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Chapter 2 - Generating query plans

In this chapter, you will learn different ways to generate Query plan. Query plan is the execution strategy
determined by SQL optimizer to complete the query. For example, for a query like below, one of query plan
can be “Perform the Index scan of Custldx on table pub.customer with custnum value as 10 and return the

custname as the result”.
SELECT CustName FROM Pub.Customer WHERE CustNum=10;

Connecting to VM:

Search for “mstsc” and select.

Programs (1)

th Rajs Sekhar Chunduru

3 W e I E T
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Enter the details of machine, user name and password which is allotted to you and click on connect.

Remote Desktop
9 Connection
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a. Start the database and connect to the database using “Squirrel” as the SQL client.

Step 1: Search for the “proenv” and press “Enter”.

Programs (1)
| P Proeny

Documents (2)
I bug(1)zip
& bugzip
Microsoft Office Outlook (274)
1 RE: [Technical Users - OF RDBMS] database giving status failed i
1 RE: Try this pkiutil WAS: nc-Inx126 Certs - JDBC SSL problem 11..
J RE; Try this pkiutil WAS: nc-Inx126 Certs - JDBC SSL problem 11...
1 FW: Try this pkiutil WAS: nc-Inx126 Certs - JDBC SSL problem 11..
1 RE: Try this pkiutil WAS: nc-Inx126 Certs - JDBC SSL problem 11..
4 RE: Try this pkiutil WAS: nc-Inx126 Certs - JDBC SSL problem 11..
1 RE: Try this pkiutil WAS: nc-Inx126 Certs - JDBC SSL problem 11..
J RE: Try this pkiutil WAS: nc-Inx126 Certs - JDBC SSL problem 11..
1 RE: Try this pkiutil WAS: nc-Inx126 Certs - JDBC SSL problem 11..
1 RE: Try this pkiutil WAS: nc-Inx126 Certs - ODBC SSL problem 11...
J RE: Try this pkiutil WAS: nc-Inx126 Certs - ODBC SSL problem 11..
1 RE: Try this pkiutil WAS: nc-Inx126 Certs - ODBC SSL problem 11...
Files (38)
B Proenvico
ProEnv.pm
@) sharedtini
[%] protc.bat
12 sql_env.bat
| Readmext
B doczip
& doczip
W doczip
BB doczip A
B doczip

7 See more results

[pem

1246PM |
5/26/2016

>
Deskiop & ul [ 33 i)
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Step 2: Start the database using “proserve” command. This command accepts the database name and the port

number where the database listens.

proserve —db

oesqldb —S 9099

DLC: C:\Progress\OPENED™1.6

Inserting C:\Progress\OPENED™1.6\bin to beginning of path and
the current directory
C:\OpenEdge11.6\URK

OpenEdge Release 11.6 as of Fri Oct 16 19:02:26 EDT 2

LRGP roserve —db oesgldb -$ 9099 |

OpenEdge Release 11.6 as of Fri Oct 16 19:02:26 EDT 2

10:24:14 BROKER This broker will terminate when session ends. (5465)

10:24:14 BROKER The startup of this database requires 17Mb of shared memory.
Maximum segment size is 1024Mb.

10:24:14 BROKER 0: Multi-user session begin. (333)

10:24:14 BROKER 0: Before Image Log Initialization at block 1

321)

10:24:14 BROKER 0: Login by makthar on CON:. (452)

10:24:14 BROKER 0: Started for 9099 using TCP IPU4 address ©.0.0.0, pid 29100

Programs (1)

1024am [

»
Desktop il [ 33 i)
i i Pt 5/27/2016

| & squirel soL client

Documents (4) [anisQL tool
B85 Amjad_CV(1).doc
Amjad_CV.doc

Amjad _Resume new(1).doc

W Amjad_Resume new.doc

Microsoft Office Outlook (96)

1l 5 possible Supreme Court pic
i Squirrels Acting Like Humans
5l Dog Has Argument With a Mi

] Why Renee Zellweger is skinn
1] 20+ Recipes For True Sriracha.
] Craziest Homeowner Holiday

) Extremely rare "Whiplash Squi

20l PUG Hyderabad
Files (923)

squirrel-sqllog

squirrel-sqlsh

squirrel-sql-3.7.1
squirrel-sqi-3.7.1-standard jar
index.htmi

meta.htm!

squirrel-sqljar

pluginshtm!

quick_starthtml

eeeEe e[k

readmehtm!

' See more results

1] Things You Should Never Order From Room Service

3] Snow-diving squirrel caught on camera

1) Dizzy Squirrel Turns Birdfeeder Into Tilt a Whirl

s that could make Republicans sq

micking Squirrel

 in ‘Bridget Jones's Baby’
-Lovers
Disaster Stories

d footage
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File Driv

ESQL

Aliases Plugins Session Windows Help

Comnect to: [@8] & Active Session:

| Drivers | Aliases

Step 4: Double click on “OESQL” alias name and click on “Connect”. User ‘sqldba’ is an existing user password

for this user is “sqldba” (same as user name).

B SQuirel ST

File Drivers Aliases Plugins Session Windows Help

Comnect to: [@8] & Active Session:

OESQL

| Drivers | Aliases

& Connect to: OESQL

Connect to: OESQL
Alias:  OESQL

Driver: oe

[Logs: Errors 0, Warnings 0, Infos 9

User: [sqldba
Password:  [sessed]

Warning - Caps lock may interfere with passwords

[ comect || Close

WWW.progress.com
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Step 5: Enable server log to display query plans, by executing below mentioned command and then “Run”
SET PRO_SERVER LOG ON WITH (QUERY_PLAN);

15 squirreL QL Client
File Drivers Aliases Plugins Session Windows Help

Comnect to: [OESQL |~ (@8] & Active Session: |1 - OESQL (0EsQ... [-[é] © ® [m5] & m)]

%1 1- OESQL (OESQLDB) as sqldba |

é Catalog: [OESQLDB[-| [&] ] [#] [#] # | [c]#]e[e]e[m[m]x]a] [¢[o]s] [E]a] <[] [a]<] 2] [@]=] [#]e]
[Objects | SQL | un SQL (conol ENTER)
o Limit Rows: [~]l100
£ [SET PRO_SERVER LOG ON WITH [QUERY PLAN)| =]
A
JOESQL [ 1,40 /40

Logs Errors 0, Warnings 0, Infos 9

WEIbf 240 MB

> P
T S+

Step 6: Run the below query for which we want to see the query plan then “Run”
SELECT Custnum FROM Pub.Customer WHERE Custnum = 10;

File Drivers Aliases Plugins Session Windows Help

Comnect to: [OESQL |~ (@8] & Active Session: |1 - OESQL (0EsQ... [-[é] © ® [m5] & m)]

. || * 0 1- OESQL (OESQLDB) as sqldba \
3
£ cancs o] [Cl=[elelel@la]=]a| [¢]o]s) [o]a) = € [2]<[4] @[w] [F[F]
Objects | SQL
o Limit Rows: -] 100
5 =
é ELECT Custnum FROM Pub.Customer WHERE Custiim=.10| B
Click on Run
SELECT Custnum |
Rows 1; SELECT Custnum FROM Pub.Customer WHERE Custnum = 10 Rows: 1, Cols: 0 ® G E
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text
CustNum
10
JOESQL [ 1,52/52

ery 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 0.027. SQL query: 0.024, Reading results: 0.003

%

00 MB . 11:28:36 AMIST

[Logs: Errors 0, Warnings 0, Infos 9~ &
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Step 7: Open the log file with name “SQL_server_X_XXXX_XXXX_A.log” at location C:\OpenEdge\WRK

File Edit Format View Hel

SQL LOG Section Started at 20160527_110651

SQL Environment variable Settings:
CLASSPATH=UNDEFINED

SQL LOG CONFIGURATION
QUERY_PLAN
LOGGING LEVEL 1

SQL LOG FILE MAXIMUM SIZE: 500000000 Bytes
SQL SERVER ID: 1
20160527_110734 29164:

optimized Query Plan : SELECT CUSTNUM FROM PUB.CUSTOMER WHERE CUSTNUM=10
PROJECT [14] (

| PROJECT [12] (

| | PUB.CUSTOMER. [1](

| | | INDEX SCAN OF (

| | | | CustNum,

I I | | | (PUB.CUSTOMER. CustNum) = (10))

|

, PUB.CUSTOMER.CustNum
[
, PEXPRL

)
20160527_110734 29164:

Output Parameters on Fetch for Statement: SELECT CUSTNUM FROM PUB.CUSTOMER WHERE CUSTNUM=10
[0]: CustNum = (10)

1L10AM |

>
Deskon b 8 A
i S e
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Step 8: Query plan using the System Table, Pub.”_Sql_QPlan”
Run the below mentioned query in Squirrel window.

SELECT "_Description" FROM Pub." _Sql Oplan" WHERE " Pnumber'"=(SELECT MAX("_Pnumber")
FROM PUB."_Sql_Qplan" WHERE "_Ptype''>0);

Aliases Plugins Session Windows Help

Al
OESQL ~] (@] &] Active Session: 1 - OESQL (OEsSQ... [-[&] ® ® [ri] & m]

Connect to:

%1 1- OESQL (OESQLDB) as sqldba |

Objects | SQL

Aliases

slwle[e[r]a[ulx[=|[¢[o]=] [E]a]=(d] 2] 4] @[] @[]

<

Limit Rows: [~]l100

ELECT " Description” FROM Pub."_Sql_Qplan" WHERE "_Pnumber'=(SELECT MAX("_Pnumber") FROM PUB."_Sql_Qplan" WHERE "_Ptype">0)|

| Drivers

SELECT Custnum | SELECT " Deseri ‘

Rows 12; SELECT " Description” FROM Pub." Sql _Qplan" WHERE "_Pnumber"=(SELECT MAX (" Pnumber") FROM PUB." Sql Qplan" WHERE "

Results | MetaData | Info | Overview / Charts | Rotated table | Results as text

Ptype">0Rows: 1,Cols:0 & & [

_Description

SELECT COMMAND.

PPROJECT [14] (

PROJECT [12] (

PUB.CUSTOMER. [1](

| INDEX SCAN OF (

| | CustNum,

| | | (PUB.CUSTOMER CustNum) = (10))

)
. PUB.CUSTOMER.CustNum

)
. PEXPR1
)

JOESQL

- Total: 0.011, SQL ques

’ ery 1 of 1, Rows read: 1. Elapsed time (seconds : 0.007. Reading results: 0.004

WWW.progress.com
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Step 2-9: Create the below view which helps us in looking at the query plan with ease. Throughout this session
we will be using this view to check the query plan.

CREATE VIEW Qplan AS SELECT "_Description" FROM Pub."” Sql Qplan” WHERE

" Pnumber''=(SELECT MAX("_Pnumber") FROM PUB." Sql QOplan" WHERE " _Ptype'>0)

3 squirrel SQL

File Drivers Aliases Plugins Session Windows Help

Comnect to: [OESQL |~ (@8] & Active Session: |1 - OESQL (0EsQ... [-[é] © ® [m5] & m)]

.. | * 01-OESQL (OESQLDB) as sqldba " |
o 2] [ [#) » [cle]elelalalalxs) [¢]o]s) [€]a a0 []#[e] (@[] [
Objects | SQL
5 ||+ ][] ®|LimitRows: [~]l100
2 |ICREATE VIEW Qplan AS SELECT " Description” FROM Pub."_Sql_Qplan” WHERE "_Pnumber"<[SELECT MAX("_Pnumber") FROM PUB." Sql_Qplan" WHERE "_Ptype">0)] E
A
JOESQL [ 11467146
[ [Logs: Errors 0, Warnings 0, Infos 9~ & 96 MB . @ [ 11:2359 AMIST

»
SKop Al

= 1124AM |
T
‘ 5 “ u 5/27/2016
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Chapter 3 - Understanding different query operations from Query plan
In this chapter, most of the query operations are explained with examples. You need to execute below queries,
where each query will demonstrate one or some set of query operations using query plans.

a. Table scan

b. Indexscan
c. Project

d. Restrict

e. Join

f. Aggregation
g. Sort

h. Union

i. TIDUNION

j. Dynamic Index (DIDX)

Query 1 - Below query demonstrates “Project” and “Index Scan” operations.

SELECT Name, Address FROM Pub.Customer WHERE Name="Hoops";

Plugins Session Windows Help

Conneet to: [OESQL [~ @] & Active Session:[1 - OESQL (0EsQ... [-[5i] & o [r9] =[]

., | *01- OESQL (OESQLDB) as sqldba - |
2 Jcutatog: (&[] [x] [#] * [C]s]e[elelaa]x[s] [¢]o]e) [ala] - [c] @e]s] @[ [#[e]
= | bjees |51
e - Limit Rows: [-][100
g ELECT Name, Address FROM Pub.Customer WHERE Name="Hoops B
a
SELECT Name, Ad |
Rows 1; SELECT Name, Address FROM Pub.Customer WHERE Name='Hoops' Rows:1,Cols:0 %@ =@
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text
Name | Address |
Hoops [Suite 415 |
/OESQL/OESQLDB/PUB/TABLE/Customer [ 1,58 /58

Query 1 of 1, Rows read: 46, Elapsed time (seconds) - Total: 0.011. SQL query: 0.006, Reading results: 0.005 =

Logs: Errors 0, Warnings 0, Infos 9 B
- = o T T T— ] y

1151AM |

= 5/27/2016
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Then run select on Qplan view to see the Query plan
SELECT " _Description" FROM Qplan;

File Drivers Aliases Plugins Session Windows Help

Conneet to: [OESQL [~ @] & Active Session:[1 - OESQL (0EsQ... [-[5i] & o [r9] =[]

*01- OESQL (OESQLDB) as sqldba - |

Aliases

catog: oEsQUDB[] (89 [] [x] » [c]e o[alea[a]x]a] [+[0]:) [l «[c] [«]¢[a] @[] [z
Objects | SQL | [Run SQL (control ENTER)]

Limit Rows: [-][100

ELECT " Description" FROM Qplan|

| Drivers

SELECT Name, Ad | SELECT " Descri ‘

Rows 14; SELECT " _Description"™ FROM Qplan
Results | MetaData | Info | Overview / Charts | Rotated table | Resuls as text

Rows: 1,Cols: 0 % @ [ @

_Description

SELECT COMMAND.
PROJECT [17] (
PROJECT [15] (
PUB.CUSTOMER. [2](
INDEX SCAN OF (
| Name,
| | (PUB.CUSTOMER Name) = (Hoops))

. PUB.CUSTOMER Name
, PUB.CUSTOMER .Address
)

. PEXPR1

. PEXPR2

)

/OESQL/OESQLDB/PUB/TABLE/Customer

[ 1,33/33

: 0.007. Reading results: 0.001

’ ery 1 of 1. Rows read: 1. Elapsed time (seconds) - Total: 0.008, SQL que:

| |Logs: Errors 0, Warnings 0, Infos 9

SELECT COMMAND.
PROJECT [17] (

PROJECT [15] (

| PUB.CUSTOMER. [2](
| | INDEX SCAN OF (

[ | | Name,

| | | | (PUB.CUSTOMER.Name) = (Hoops))
l)

, PUB.CUSTOMER.Name

, PUB.CUSTOMER.Address
l)

, PEXPR1

, PEXPR2

)

—_— — — — — — — —

WWW.progress.com
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Query 2 — Below query demonstrates “Restrict” and “Table Scan” operations.
SELECT Name, Address FROM Pub.Customer WHERE City='Boston’;

liases Plugins Session Windows Help

Connect to: |OESQL |+| (@] &] Active Session: 1 - OESQL (OESQ... . ol 8| [ s]m]
., | * 01- OESQL (OESQLDB) as sqidba |
£ |Catalog: [oESQLDBI-] (&[] [4] (] = [G]#[e[a[e[m[a]x[s| [¢]]5] [@]a] =[] [a]<]a] [@]@] @]
i Objects | SQL | Run SQL (control ENTER)
. [-[+]E] @ [LimitRows: []l100 ]
g SELECT Name, Address FROM Pub.Customer WHERE City=Boston' ’:
&
[SELECT Name, Ad |
Rows 4; SELECT Name, Address FROM Pub.Customer WHERE City='Boston' Rows:1,Cols:0 %@ M
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text
Name Address
Point Tennis 66 Homer PL
Pedal Power Cycles 11 Perkins St
Jack's Jacksssss 45 Walmt Ave.
Play Sports 4343 Belmont
/OESQL/OESQLDB/PUB/TABLE/Customer | 1171

| 1 of 1, Rows read: 14. Elapsed time (seconds) - Total: 0.011, SQL

: 0.003, Reading results: 0.008

Plugins Session Windows Help

[Logs: Errors 0, Warnings 0, Infos 9 @ |[LLLILE1L M5 | [0 @ [ 12:0225 PMIST

@8] & Active Session: 1 - OESQL (OESQ.. |- © @ [ri] &[]
\

| Objects | SQL

[2]#] [#] [#] [ [c]#]=[e]cm[a]x]&| [+]o]E] [Ela]=(a] [a]#] 6] [@[#] ]

[SELECT " Description" FROM Qplan]

SELECT Name, Ad | SELECT "_Deseri

Rows 20; SELECT "_Description” FROM Qplan

Results | MetaData | Info | Overview / Charts | Rotated table | Results as text

Rows: 1,Cols: 0 % @ &

_Description

SELECT COMMAND.

PROJECT [18] (

| RESTRICT [6] (

| | PROJECT [16] (
|| PUB.CUSTOMER. [2](

| | TABLE SCAN

. PUB.CUSTOMER Name

. PUB.CUSTOMER Address

. PUB.CUSTOMER City
1)

| | (PEXPR3) = (Boston)

| | Evaluation callback list(

| colid? 6

)

)
. PEXPR1

/OESQL/OESQLDB/PUB/TABLE/Customer

[ 133/33

1 of 1. Rows read: 4, Elapsed time (seconds) -

Errors 0, Warnings 0, Infos 9 &

SELECT COMMAND.
PROJECT [18] (

—_— — — — — —
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RESTRICT [6] (

| PROJECT[16] (

| | PUB.CUSTOMER. [2](
| | | TABLE SCAN

I1)
|, PUB.CUSTOMER.Name



| , PUB.CUSTOMER.Address
| , PUB.CUSTOMER.City
)

| (PEXPR3) = (Boston)

| Evaluation callback list(
| | colid# 6

l)

—_—— — — — — — — —

)
, PEXPR1
, PEXPR2

)

Query 3 — Below query demonstrates demonstrate “Join” and “DIDX” operations.
SELECT COUNT(*) FROM Pub.Customer C INNER JOIN Pub.Order O ON C.Salesrep = O.Salesrep;

File Drivers Aliases Plugins Session Windows Help

Conneet to: [OESQL [~ @] & Active Session: |1 - OESQL (0ESQ... [ & o [r9] =[]
0 1- OESQL (OESQLDB) as sqldba — |
Catalog: (&[] [%] [#] || [cle]ele]e[m[n]=[s] [«]o]E] [&]a]= ] [+]<]2] [@]@] @]e]

Aliases

<
<

Limit Rows: [~]l100
ELECT COUNT (*) FROM Pub.Customer C INNER JOIN Pub.Order O ON C.Salesrep = O.Salesrep)| =

| Drivers

SELECT " Descri | SELECT count (* | SELECT COUNT (* |

Rows 1; SELECT COUNT (*) FROM Pub.Customer C INNER JOIN Pub.Order O ON C.Salesrep = O.Salesrep Rows: 1,Cols:0 % @ 5[
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text

count(*)

/OESQL/OESQLDB/PUB/TABLE/Order | 1,87/87

’ ery 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 0.189, SQL query: 0.005, Reading results: 0.184 %
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Now Check Query plan

ses Plugins Session Windows Help

Conneet to: [OESQL [~ @] & Active Session:[1 - OESQL (0EsqQ... [-[5i] & o [r9] =[]

%1 1- OESQL (OESQLDB) as sqldba |

Canleg: 2] [x] (3] |+
Objects | SQL

[clleleluElal=[s) [+] o] [@]a]=(a] [«]<] a] @[] [2]e]

Aliases

Limit Rows: [-][100

ELECT " Description" FROM Qplan|

| Drivers

SELECT " Descri | SELECT " Descri |

Rows 37; SELECT "_Description" FROM Qplan
Results ‘ MetaData Tlﬂfo | Overview / Charts ' Rotated table TResults as text

Rows:1,Cols: 0 * @ =&

_Description
=1

JOIN [7][AUG_NESTED_LOOP-JOIN](

PROJECT [16] (

|_PUB.C. [1](

| | TABLE SCAN

1)

. PUB.C.SalesRep

, PUB.C.rowid

)

| (PEXPR1) = (PEXPR3)
| -- above defines ANL left side keys <relop> right side keys.

INDEX SCAN OF DYN. INDEX ON SYSPROGRESS.TM...
[Dynamic Index with key = fld list indexes 0 ]
[ Pexpr map for Dynamic Index data
PEXPR1, PEXPR2 |
[ Fldids
FldId 0, FldId 1]

/OESQL/OESQLDB/'PU'B/TABLBOrder

[ 133/33

Query 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 0.311. SQL query: 0.006. Reading results: 0.305

SELECT COMMAND.

PROJECT [22] (

| PROJECT [21] (

| | JOIN [7][AUG_NESTED_LOOP-JOIN](

| | | PROJECT[16] (

I 1| | puBCI[1](

| | | | | TABLESCAN

| | | , PUB.C.SalesRep

| | | ,PUB.C.rowid

I,

| | | (PEXPR1)=(PEXPR3)

| | | --above defines ANL left side keys <
1,

| | | INDEXSCAN OF DYN. INDEX ON SYSPROGRES
| | | | [Dynamic Index with key == fld lis

| | | | [Pexprmap for Dynamic Index data
|||/ PEXPR1, PEXPR2 |

| | | | [Fldids

| | | | Fldido, Fldid1]

| | | | [Dynamic Index] TMPTBLOO0O00Of5BL00
| | | | | (SYSPROGRESS.TMPTBL0O00000f4.0)
| | | | PROJECT [19](

I 111 [ puBO.[2](

| | | | | | TABLESCAN

WWW.progress.com
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| , PUB.O.SalesRep
| , PUB.O.rowid
/

count (*)

/
/
/
/
/
/
/
/

Query 4 — Below query demonstrates “Aggregation” operation.
SELECT Salesrep, COUNT (Ordernum) FROM Pub.Order GROUP BY salesrep;

Aliases Plugins Session Windows Help

Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)

%1 1- OESQL (OESQLDB) as sqldba |

= 2]0] [x] [3] > [Cls]ele][a[%] x]e)[+]o]=) [€]al s [c [+[#[e] @[] @)
Objects | SQL

Aliases

<

Limit Rows: [~]l100

ELECT Salesrep, COUNT (Ordernum) FROM Pub.Order GROUP BY salesrep)|

| Drivers

SELECT " Descri | SELECT Salesrep ‘

Rows 10; SELECT Salesrep, COUNT (Ordernum) FROM Pub.Order GROUP BY salesrep
Results (MevaDa!a Info | Overview / Charts (Rutaled table ’/RES\II‘S as text

Rows: 1,Cols: 0 [ ® @ &

SalesRep| count(Ordernum)
RDR 397
HXM 515
JAL 1460
KIK 35
DKP 521
GPE 570
DOS 505
SLS 1469
BBB 468
‘Web 13

/OESQL/OESQLDB/PUB/TABLE/Order

[ 1,67/67

’ ery 1 of 1, Rows read: 19, Elapsed time (seconds) - Total: 0.014. SQL query: 0.004, Reading results: 0.01
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Now check Query plan

File Drivers Aliases Plugins Session Windows Help
Conneet to: [OESQL [~ @] & Active Session:[1 - OESQL (0EsqQ... [-[5i] & o [r9] =[]
0 1- OESQL (OESQLDB) as sqldba - |
Catalog: (B[] (] [#] [+ [c]e]elo[e]u]a]x]=] [¢]o]c] [&]s] = [a] [a]&] o] [@]w] [2]]

# [Limit Rows: [-][100

ELECT " Description" FROM Qplan)| =

Aliases

| Drivers

SELECT " Descri | SELECT Salesrep |

Rows 19; SELECT "_Description" FROM Qplan Rows: 1,Cols:0 %@ HE
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text

_Description

SELECT COMMAND.
PROJECT [21] (

HASH AGGREGATE [20] [ INTO TMPTBL00000120 ]
PROJECT [15] (

| PUB.ORDER. [3](

| | TABLE SCAN

)

. PUB.ORDER SalesRep
| . PUB.ORDER.Ordernum
1)
. PEXPRI
count (PEXPR2)
GROUP BY (

. PEXPR1

)

/OESQL/OESQLDB/PUB/TABLE/Order | 1,33/33

ery 1 of 1, Rows read: 10, Elapsed time (seconds) - Total: 0.044. SQL query: 0.004. Reading results: 0.04

»
Deskiop

SELECT COMMAND.

PROJECT [21] (

HASH AGGREGATE [20] [ INTO TMPTBL00000120 ] (
| PROJECT [15] (

| | PUB.ORDER. [3](

| | | TABLE SCAN
1)

| , PUB.ORDER.SalesRep
| , PUB.ORDER.Ordernum
l)

, PEXPR1

, count (PEXPR2)

| GROUPBY (

| , PEXPR1

l)

)

, PEXPR1

, PEXPR2

)

— m— o —— —— —— —— — — o — — . —
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Query 5 - Below query demonstrates “Union” and “Sort” operations.
SELECT Country, City FROM Pub.Customer
UNION
SELECT Country, City FROM Pub.Supplier

ORDER BY Country, City;
1 squiret s Gt verson 571 N R T ST o S T S

File Drivers Aliases Plugins Session Windows Help

Comnect to: |OESQL ~| (] & Active Session: 1 - OESQL (0EsQ... [-[ 5] & @ [ro] =[]
*01- OESQL (OESQLDB) as sqldba |

Catalog: [# [#| [o]w[ele[n[u[u]x[a] [¢]c]e] [&]]

Aliases

Limit Rows: [-][100

ELECT Country, City FROM Pub.Customer =
ION

ELECT Country, City FROM Pub.Supplier

RDER BY Country, City

| Drivers

SELECT " Descri | SELECT Country, ‘

Limited to 100 rows; SELECT Country, City FROM Pub.Customer UNION SELECT Country, City FROM Pub.Supplier ORDER BY Country, City Rows: 1,Cols: 0 X 1 E
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text

COUNTRY CITY
Australia [Sydney
Austria
Austria Salzburg
Austria (Wien
Finland ‘Aanekoski
Finland \Alavus
Finland [Espoo
Finland Forssa
Finland [Hanko
Finland Helsinki
Finland Hyvinkaa
Finland [matra
Finland Janisjarvi
Finland [Kemi
Finland [Kerava

=
i_/OESQL/OESQLDB/'PUB/TABLFJSupplier [

’ ery 1 of 1, Rows read: 42, Elapsed time (seconds) - Total: 0.018. SQL query: 0.004, Reading results: 0.014

[ [Logs: Errors 0, Warnings 0, Infos 9 & || 1 11 | @ [ 12:4357PMIST
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Now check Query plan

Fi Aliases Plugins Session Windows Help

Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)

. | *01-OESQL (OESQLDB) as sqldba |

2

é Catalog: [oEsQLDB -] [&]@] [#] [#] '+ [C]=le[e[e[a[mx[s] [¢[o]E] [E]s] - (€] [e]a] [@]@] [F[F]
Objects | SQL

5 |SELECT * FROM QPlan

£ [[SELECT * FROM QPlan|

A

Limit Rows: [~]l100

NN

<«

SELECT Country, | SELECT * FROM QPlan | SELECT Country, | SELECT * FROM QPlan |
Rows 42; SELECT * FROM QPlan Rows: 1,Cols: 0 % @ &
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |

_Description

SELECT COMMAND.
PROJECT [34] distinct (
SORT [31] IN TMPTBL00000012(
UNION [10](
PROJECT [3] (
| PROJECT [19] (
| | PUB.CUSTOMER. [2](
| | | TABLE SCAN
[)
. PUB.CUSTOMER.Country
, PUB.CUSTOMER.City
. PUB.CUSTOMER rowid
)
. PEXPRI
. PEXPR2
)

| | | _mbawmoTrais

JOESQL [ 1.20/20

Query 1 of 1, Rows read: 100. Elapsed time (seconds) - Total: 0.024. SQL query: 0.015, Reading results: 0.009 =

Logs: Ertors 2, Warnings 0, lnfos 10 & 17 of 244 MB

>
Desktop .l |

g

SELECT COMMAND.
PROJECT [34] distinct (
SORT [31] IN TMPTBL0O000017c(
UNION [10](
PROJECT [3] (
PROJECT [19] (
| PUB.CUSTOMER. [2](
| | TABLE SCAN
1)
, PUB.CUSTOMER.Country
, PUB.CUSTOMER.City
, PUB.CUSTOMER.rowid
)
, PEXPR1
, PEXPR2
)

—_— — — o —— — —— — — — — —
i

~

PROJECT [9] (
PROJECT [27] (
| PUB.SUPPLIER. [6](
| | TABLE SCAN
, PUB.SUPPLIER.Country
, PUB.SUPPLIER.City
, PUB.SUPPLIER.rowid
1)
, PEXPR1
, PEXPR2
, PEXPR1
, PEXPR2
SORTBY (
, Sort project expression #0 == PEXPR1

—_— — — —— —— —— — — — —
—_—— — — — —

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
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| | , Sort project expression #1 == PEXPR2

Query 6 — Below query demonstrates TIDUNION operation.

SELECT custnum, name, Address, City from pub.customer where custnum=10 OR name = 'Hoops';

File Dri liases Plugins Session Windows Help

Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)

4 [ *01- OESQL (OESQLDB) as sqldba |

4 castos: omsauon]-| [2[@] (%] [x] # [S[s[e[e[clalala]a] 5[0t [@]a] = [c] ([#[e] @@ [

< W [Run SQL (control ENTER)|

o - Limit Rows: [~]l100

g ELECT custnum, name, Address, City ffrom pub.customer where custnum=10 OR name = "Hoops/| =
a

SELECT " Descri | SELECT custnum, ‘

Rows 2; SELECT custnum, name, Address, City from pub.customer where custnum=10 OR name = 'Hoops' Rows: 1,Cols:0 %@ (X
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |
CustNum Name Address City
Hoops Suite 415 |Atlanta
10 [Just Joggers Limited [Fairwind Trading Est 1

/OESQL/OESQLDB/PUB/TABLE/Customer

[ 137/37

1 of 1, Rows read: 22. Elapsed time (seconds) -

: 0.003, Reading results: 0.005

[Logs: Errors 0, Warnings 0, Infos 9

=N

Now check the query plan

File Aliases Plugins Session Windows Help

Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)

5 | * 0 1-OESQL (OESQLDB) as sqldba - \

2 castos: oesauon7] #]) (4] (%] + Gl #[e[a[o[a]a] = =] [¢] ]3] [E]a) « 5] [<]]e] [@[] [#]e]

o - Limit Rows: [~]l100 |
£ [ISELECT " Description" FROM Qplan| .
A

SELECT " Descri | SELECT custmum, | SELECT " Deseri |

Rows 33; SELECT "_Description" FROM Qplan
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text

_Description

Rows: 1,Cols:0 * & 5

SELECT COMMAND.

PROJECT [28] (

PROJECT [26] (

TIDUNION [29] (

PROJECT [37] (

PUB.CUSTOMER. [34](

INDEX SCAN OF (

| CustNum,

| | (PUB.CUSTOMER CustNum) = (10))

. PUB.CUSTOMER .rowid
. PUB.CUSTOMER.CustNum

).

PROJECT [45] (

PUB.CUSTOMER. [42](

INDEX SCAN OF (

| Name,

| | (PUB.CUSTOMER Name) = (Hoops))

/OESQL/OESQLDB/PUB/TABLE/Customer | 1,33/33

Elapsed time (seconds) - Total: 0.009, SQL que:

: 0.005. Reading results: 0.004

[Logs: Errors 6, Warnings 0, Infos 9

=N
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SELECT COMMAND.
PROJECT [28] (
PROJECT [26] (
TIDUNION [29] (

— o m—— m— m— m— L m m m m ) m m m m m ) m mm — — — — —

— m— . —— —— —— m ) m m m— m m— m— — — — — —

— m— o —— m— — ) — — — — — —

)

PROJECT [37] (

| PUB.CUSTOMER. [34](

| | INDEX SCAN OF (

| | | CustNum,

| | | | (PUB.CUSTOMER.CustNum)
l)

, PUB.CUSTOMER.rowid

, PUB.CUSTOMER.CustNum

),

PROJECT [45] (

| PUB.CUSTOMER. [42](

| | INDEX SCAN OF (

| | | Name,

| | | | (PUB.CUSTOMER.Name) =
l)

, PUB.CUSTOMER.rowid

, PUB.CUSTOMER.Name

)

, PUB.CUSTOMER.CustNum
, PUB.CUSTOMER.Name

, PUB.CUSTOMER.Address
, PUB.CUSTOMER.City

)



Chapter 4 - Table Scan Vs. Index scan

In this chapter, you will be asked to run a simple query which does table scan and capture the number of 10s
using promon utility. Then, you will be asked to create an index and run the same query again and check the
number of 10s using promon utility. Then, we compare the number of 10s which took place in table scan versus
index scan. In both the cases, we will look at query plan to confirm the query operation.

How to start promon?
Go to proenv window and type below command and select option 5. Option 5 will display the number of

records read.

promon oesqldb

P63 B TS
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Check the number of DB Requests before running SQL query

% Administrator: Proer
g . Record

Computer

iy

prom

Locking Table
Activity

Network

Shared Resources

Database Status

Shut Down Database
Currently Connected Tenants

x
e
rH8 veNoun

Advanced options

2PC Transactions Control
Resolve 2PC Limbo Transactions
2PC Coordinator Information

Resolve JTA Transactions

Modify Defaults
Quit

Enter your
5

y - Sampled at 05/30/16 12:09

Event

Record Updates
Record Creates
DB Writes

BI Writes

AI writes
Record Locks
Checkpoints

Rec Lock waits
Writes by APW
Buffer Hits

DB Size

FR chain
Shared Memory

selection: 5

Tota
1

9
[}
0
4
2
]
3

133
0

Per Sec
0.1

BI Buf waits

Writes by BIW
Primary Hits

99 %
64 MB

17691K

BI Size

Segments

for 0:03:51.

Event
undos
Record Reads
Record Deletes
DB Reads
BI Reads

Record waits
Buffs Flushed

[} AI Buf waits

Total
0
8487
0

141
199

0 Writes by AIW

99 Alternate Hi
AI size

84 MB
RM chain
1

1 servers, 1 Users (0 Local, 1 Remote, O Batch),0 Apws

RETURN - repeat, U - continue uninterrupted, Q - quit:

ts

Per Sec
0.

36.
0.

0.
0.9
(]
0

RACti y - Sampled at 05/30/16 12:09 for 0:00:09.
Event Total Per Sec  Event Total Per Sec
0 0.0 undos 0 0.0
Record Updates Record Reads
Record Creates Record Deletes
DB Writes DB Reads
BI writes BI Reads
AI writes
Record lacks ——
Deskiop . ~ i [ 33 il
5/30/2016
Now, run the below query which results in table scan.
SELECT TOP 50 ItemNum, Price FROM Pub.OrderLine WHERE ItemNum=10 ORDER BY ItemNum;
1 scune s e Vasior 311 -
File Plugins Session Windows Help
Comnect to: OESQL 13 @] | Active Session: |5 - OESQL (OESQ... |
. [ * 02 - OESQL (OESQLDB) as sqldba = | * 0 4 - OESQL (OESQLDB) as sqldba " | * 0 5- OESQL (OESQLDB) as sqldba - |
3
£ |catalog: [0ESQLDB|~] &[] [#] [ BEEE x[e| [¢]2]g] [&]a] «[a] [2]<]2] [@]w] []e
& | Objects | SQL |
. |SELECT TOP 50 ItemNum, Price FROM Pub.OrderLine where ItemNum = 10 Order by ItemNum  |Limit Rows: |~/[100 |
»
£ SELECT TOP 50 ItemNum, Price FROM Pub.OrderLine where [temNum = 10 Order by ItemNum| =
a
[ SELECT TOP 501 |
Rows 50; SELECT TOP 50 ItemNum, Price FROM Pub.OrderLine where ItemNum = 10 Order by ItemNum Rows: 1,Cols: 0 % @ = E‘
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text | |
Itemmum | Price |
10 50
10 50
10 50
10 50
10 50
10 50
10 50
10 50
10 50
10 50
10 50
0 50
JOESQL

{Hrm-(:ode: 0
|Query 1 of 1, Rows read: 50. Elapsed time (seconds) - Total: 0.68. SQL query: 0.006, Reading results: 0.674

Logs: Errors 8, Warnings 0, Infos 9 B |

5/30/2016
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Now, Check the number of Record read in promon.

LA

Computer

Record Reads
Record Deletes
DB Reads

BI Reads

0.0
0.0
0.0
0.0
0.0
0.0
[

5 Record waits

Checkpoints .0 Buffs Flushed

Rec Lock waits BI Buf waits AI Buf waits

Writes by APW Writes by BIW Writes by AIW
0 Primary Hits Alternate Hits
64 MB BI Size 84 MB AI size

342 blocks RM chain
Shared Memory 17691K Segments .,

1 servers, 1 Users (0 Local, 1 Remote, O Batch),0 Apws

RETURN - repeat, U - continue uninterrupted, Q -
QActivity - Sampled at 05/30/16 12:13 for 0:04:21.

Event Total Per Sec  Event Per Sec
Commits 1 0.0 undos 0.0

Record Updates 0 Record Reads 1712

Record Creates 0 Record Deletes 0 0.

DB Writes 0 DB Reads 55.

BI Writes 0 BI Reads 0 0

AI writes 0

Record Locks 447044 5 Record waits 0.
Checkpoints 0 .0 Buffs Flushed 0

Rec Lock waits BI Buf waits 0 ¢ AI Buf waits

Writes by APW % Writes by BIW 0 Writes by AIW

Buffer Hits 98 Primary Hits 98 Alternate Hits

DB Size 64 MB BI Size 84 MB AI size

FR chain k RM chain

Shared Memory 17691K Segments 1

1 servers, 1 Users (0 Local, 1 Remote, O Batch),0 Apws

RETURN - repeat, U - continue uninterrupted

' S LIRS v oo™+ ey

Now check the query plan and confirm that it is doing Table Scan.

_Description

SELECT COMMAND.

PROJECT [25] TOP 50 (

SORT [24] IN TMPTBLO0000024(
RESTRICT [6] (

PROJECT [17] (

| PUB.ORDERLINE. [2](

| | TABLESCAN

l)

, PUB.ORDERLINE.Itemnum
, PUB.ORDERLINE.Price

)

—_—— — — — — —

| (PEXPR1)=(10)

| Evaluation callback list(
| colid# 4

l)

SORTBY (
, Sort project expression #0 == PEXPR1

—_— — —— o —— — —— — —— m m — — — — —

),
, PEXPR1

— m— L — — — — — — — —
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|, PEXPR2

)
, PEXPR1

, PEXPR2
)

Now, let us create an index on ItemNum column of Pub.OrderLine table.
CREATE INDEX ItemNum ON Pub.OrderlLine (IltemNum);

File Dll\.f‘[i Aliases Plugms Session Windows Help -

 Connect to: |OESQL || 4] &] Active Session: [2 - OESQL (OESQ... [-[#] & @ [re] &[&]

.. | *02- OESQL (OESQLDB) as sqldba ~ |
3
é Catalog: [OESQLDBIY] ||| [#] [#| [+ [c]w/e|e|e[w[a]x]s] [¢[s] =] [6]a @] (o]« a] [@]u] @]
Objects | SOL
» || CREATE INDEX IteniNum ON Pub.OrderLine (ItenNum) = [Limit Rows: |~|100
E REATE INDEX ItemNum ON Pub.OrderLine (ItemNum)| =
=]
JOESQL | 148/48
[ [Logs: Errors 0, Wamnings 0, Infos 9 & E«« Sf244 MB . G [ 10:32:44 AMIST

>
Desktop Wl [P 32 ) @
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Refresh the promon screen by pressing “Enter”

[ squirel SQL Ciient Versig] =

File

Connect f

Catalog: [OESQLD

| ™ [ objeets [sqL | |
||CREATE INDEX |

ELECT TOP §|

Drivers

| SELECT TOP 50

Record Updates
Record Creates

Checkpoints

Rec Lock waits
Writes by APW
Buffer Hits

DB Size

FR chain
Shared Memory

99
64 MB

17691K

BI Buf waits

Writes by BIW

Primary Hits
BI Size
50 blocks
Segments

Record Reads
Record Deletes
DB Reads

BI Reads

Record waits
Buffs Flushed

1 AI B
0 Writ
99 Alte

84 MB
RM chain
i,

1 servers, 1 Users (0 Local, 1 Remote, O Batch),0 Apws

RETURN - repeat, U - continue uninterrupted, Q - qu
?Activity - Sampled at 05/30/16 12:17 for 0:00:02.

Event
Commits
Record Updates
Record Creates
DB Writes

Total Per Sec
0 0.0

Event
undos
Record Reads
Record Deletes
DB Reads

uf waits
es by AIW
rnate Hits
AI size

Per Sec
0.0

ps: 1,Cols: 0 % @

Rows 50; SH 1 El!
PR BI Writes BI Reads
| Results | MetaDa AI writes ‘
™ el Record Locks Record waits 3

temmum | Checkpoints Buffs Flushed -
10 50 =
10 IBfRec Lock waits BI Buf waits AI Buf waits L
10 1501 writes by BIW writes by AIW [
0 501 Primary Hits Alternate Hits m

T BI Size 84 MB AI size

- 504 50 blocks RM chain
10 Blishared Memory 17691K Segments 1
10 150
10 gL servers, 1 Users (0 Local, 1 Remote, O Batch),0 Apws
ig ig— RETURN - repeat, U - continue uninterrupted, Q - qu
10 |50 | |
0 150 | I
/OESQL 1,84 /84

[
|Query 1 of 1, Rows read: 0. Elapsed time (seconds) - Total: 14.896. SQL query: 14.896, Reading results: 0

B o w ol

Now, run the same query again and check the number of records read and the time taken.
SELECT TOP 50 ItemNum, Price FROM Pub.OrderLine where ItemNum = 10 Order by IltemNum;

¥ SQuirrel SQL Client V¢ 37.1 )

File Plugins Session Windows Help

Connect to: |OESQL|~| @8 & Active Session: |5 - OESQL (0EsQ... |~|

C| & | @

* 02 - OESQL (OESQLDB) as sqldba | * 0 4 - OESQL (OESQLDB) as sqldba - | * 0 5- OESQL (OESQLDB) as sqldba - |
Catalog: [OESQLDB|~| [&]«] [#] [% [wlele]elme]x]a] <] 2]&] [E]a]=]a [=]<] 2] @@ [=]@ |

| ™ [ objects [ sQL | |
| SELECT TOP 50 ItemNum, Price FROM Pub,OrderLine where ItemNum = 10 Order by ltemNum [+ 12

] @ [Limit Rows:
ELECT TOP 50 ItemNum, Price FROM Pub.OrderLine where ItemNum = 10 Order by ItemNum| |=

Drivers

Kl

[ SELECT TOP 501 | SELECT TOP 501 |

=N

Rows 50; SELECT TOP 50 ItemNum, Price FROM Pub.OrderLine where ItemNum = 10 Order by ItemNum Rows: 1, Cols: 0 * o

\'kes\nig\' MetaData | Info | Overview / Charts | Rotated table | Results as text \

Itemnum | Price |

10 |50 5]
10 |s0 J
10 50 |
10 0 Il
10 s0

10 s0

10 s0

10 50

10 s0

10 s0

10 |so

10 50 l§ ;
/OESQL 1,34 /84

|Query 1 of 1, Rows read: 0, Elapsed time (seconds) - Total: 14.896. SQL query: 14.896, Reading results: 0
|Query 1 of 1, Rows read: 50. Elapsed time (seconds) - Total: 0.034. SQL query: 0.009. Reading results: 0.025

s € LIS IET s e W EaT

Logs: Errors 8, Warnings 0, Infos 9 B ||
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Now, check the number of records read.

LA

Computer

Record Reads
Record Deletes
DB Reads

BI Reads

0.0
0.0
0.0
0.0
0.0
0.0
[

5 Record waits
Checkpoints .0 Buffs Flushed
Network Rec Lock waits BI Buf waits S AI Buf waits
Writes by APW Writes by BIW g Writes by AIW
Primary Hits g Alternate Hits

0

— 64 MB BI Size 84 AI size

3 i 50 blocks RM chain
Shared Memory 17691K Segments .,

Recycle Bin

1 servers, 1 Users (0 Local, 1 Remote, O Batch),0 Apw

RETURN - repeat, U - continue uninterrupted, Q - quit
G QActivity - Sampled at 05/30/16 12:19 for 0:01:50.

2] Event Total Per Sec  Event
Demo Commits 1 0.0 undos
Application. Record Updates y Record Reads
Record Creates 5 Record Deletes
DB Writes . DB Reads
BI Writes 3 BI Reads

AI writes 4
Record Locks 5 Record waits
Checkpoints s Buffs Flushed

Rec Lock waits BI Buf waits 0 ¢ AI Buf waits
Writes by APW % Writes by BIW [ Writes by AIW
Buffer Hits 76 Primary Hits g Alternate Hits
DB Size 64 MB BI Size 84

FR chain 50 blocks RM chain
Shared Memory 17691K Segments 1

AI size

1 servers, 1 Users (0 Local, 1 Remote, O Batch),0 Apws

RETURN - repeat, U - continue uninterrupted, Q - g

/ . _ - —
WL 6 RIS LTI
| N— d A | e 5/30/2016

Observation — Did you observe the drastic change in the number of records read during Index scan when
compared to Table scan? This difference is because, Index scan will have intelligence to read only the required
records and skip all other records of a table.
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Chapter 5 - Join Methods

In this chapter, we will explain the different join methods used by OE-SQL and you will be learning what are
“Good” join methods (Augmented Nested Loops and Merge Joins in OE world) and what is a “Bad” join method
(Nested Loop). Basically, “Good” joins are the ones which uses physical index or Dynamic index on the right
side of the join to evaluate the join conditions. Here, you will be asked to run a join query which results in “Bad”
join and then, create an index and then, asked to run the same query again to see the “Good” join. We will
check the join methods through query plans. You will also use promon utility to check the number of I0s in
both cases. There can be cases where, SQL optimizer selects “Nested Loop Join” which might be better than
other choices.

Nested Loop Joins:

Run the Below query which results in Nested Loop Join
SELECT COUNT (*) FROM Pub.Sitem si, Pub.OrderLine ol WHERE si.Price > ol.Price;

ins Session Windows Help

Conneet to: [OESQL~| @] & Active Session:[10 - OESQL (OEs... |
., | *010- OESQL (OESQLDB) as sqldba - |

é Catalog: [2]o] [+ [#] = [clo]ela[elalu]x[a][¢]c]=] [&]a]«|a [a]]a] [@[w] ]

= |[objects [soL |

s |SELECT COUNT (*) FROM PubSitem i, Pub.OrderLine ol WHERE si Price > ol Price [-]+]5] ®[LimitRows: [-][100
£ |[SELECT COUNT (*) FROM Pub Sitem si, Pub.OrderLine_ol WHERE si Price > ol Pricc;] -
A

o[ =]

SELECT COUNT (* |

Rows 1; SELECT COUNT (*) FROM Pub.Sitem si, Pub.OrderLine ol WHERE si.Price > ol.Price Rows:1,Cols:0 X@ O HE
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text

count(*)
1209632

/OESQL [ 1.81/81

> = 1257PM |
Desktop ~ ~ al [ 33 i)
i A BB O

chs Exrors 3, Warmings 0, ufos 10 & amings 0, Infos 10 8 |[IEET0TEINE | 2 § [ 125718 PMIST
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Now check the number of DB Requests.

2

Computer
DB Writes
BI writes
AI writes
Record Locks
Checkpoints

Rec Lock waits
Writes by APW
Buffer Hits

DB Size

FR chain
Fhared Memory

0
287 MB

17691K

0.0
0.0
0.0
0.0
0.0

BI Buf waits

writes by BIW

Primary Hits

BI Size
1109 blocks
Segments

B Reads

Reads

Record waits
Buffs Flushed

0 % AI Buf waits
writes by AIW
0 Alternate Hits
376 MB AI size
RM chain

3 Servers, 1 Users (0 Local, 1 Remote, O Batch),0 Apws

Demo
[Application:

RETURN - repeat, U - continue uninterrupted, Q - qui
QActivity - Sampled at 05/31/16 12:58 for 0:00:20

Event
commits
Record Updates
Record Creates
DB Writes
BI writes
AI writes
Record Locks
Checkpoints

[Rec Lock waits
Writes by APW
1Buffer Hits
DB Size
z\lFR chain
Shared Memory

44704

98
287 MB
17691K

Total Per Sec Event
L 0.1 undos
0 Record Reads
0 Record Deletes
() ) DB Reads
0 i BI Reads
0 .
1 22352. Record waits
0 .0 Buffs Flushed

BI Buf waits
writes by BIW
Primary Hits
BI size
1109 blocks
Segments

0 AI Buf waits
0 writes by AIW
98 Alternate Hits
376 MB AL Size
RM chain

3 servers, 1 Users (0 Local, 1 Remote, O Batch),0 Apws

PI/RETURN - repeat, U - continue uninterrupted, - quit:

7 WM e RIS

Now, check the plan

[5 squirreL st

File Plugins Session Windows Help
Connect to: [OESQL \7\ @8] &| Active Session: 10 - OESQL (OES... |~] %]

K
blocks

Per Sec
0.0

Desior Ry 1259PM
5/31/2016

|

[ * 010 - OESQL (OESQLDB) as sqldba - |

Catalog: [OESQLDB|~| [&[@] [#] [

[ Objects | SQL |

Aljases

ENEIEREIED

g0

‘SELECT "_Description" FROM QPlan

[#] @ |Limit Rows: [~]l100

ELECT " Description" FROM QPlan|

Drivers

SELECT COUNT (* | SELECT COUNT (* ‘ SELECT " Descri ‘

Rows 28; SELECT "_Description” FROM QPlan
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text

Rows: 1,Cols: 0 % @ 5

_Description
JOIN [3][NESTED_LOOP-JOIN](
PROJECT [16]
| PUB.SL [1](
| | TABLE SCAN
|
. PUB.SI Price
. PUB.SLrowid
)

| <no join operator exists>

| (PEXPRI) > (PEXPR3)

PROJECT [19] (

| PUB.OL. [2](

| | TABLE SCAN
|

| | | .PUB.OL.Price

| | | .PUB.OLrowid

JOESQL

_Description

SELECT COMMAND.

WWWw.progress.com
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PROJECT [22] (

/

— o m—— ) m ) m m m m ) — — — — —

)

—_— — — L — — — — — — — — — — — —
~

/
/
/
/
/
/
/

’

/

/

/
/
/
/
/
/

/
)

PROJECT [21] (
| JOIN [3][NESTED_LOOP-JOIN](

PROJECT [16] (

| PUB.SI [1](

| | TABLE SCAN
l)

, PUB.SI.Price

, PUB.Sl.rowid

)

<no join operator exists>

(PEXPR1) > (PEXPR3)

PROJECT [19] (

| PUB.OL. [2](

| | TABLE SCAN
l)

, PUB.OL.Price

, PUB.OL.rowid

)

, count (*)

, PEXPR1



Augmented Nested Loop Joins:

Now, in order to get ANL join, create an index on Pub.OrderLine table
CREATE INDEX Priceldx ON Pub.OrderLine (Price);

SQuirrel SQL

File Drive: liases Plugins Session Windows Help

Conneet to: [OESQL | @] & Active Session:|2 - OESQL (0EsqQ... [-[5i] & o/ [r9] =[]

* 01 - OESQL (OESQLDB) as sqldba = | * 0 2 - OESQL (OESQLDB) as sqldba ' |

Caalos: [2[0] [x] [#] » [c]&]e[s]elalalx|a] [s]o]s] [E]a) c [a¢]a] [@w) @]
Objects | SQL

Aliases

CREATE INDEX Pricelds ON Pub.OrderLine (Price) =

Limit Rows: [-][100

ICREATE INDEX Priceldx ON Pub.OrderLine (Price);

| Drivers

/OESQL/OESQLDB/PUB/TABLE/Order

1,1/1

Query 1 of 1, Rows read: 29, Elapsed time (seconds) - Total: 0.011. SQL query: 0.004, Reading results: 0.007
Query 1 of 1, Rows read: 29, Elapsed time (seconds) - Total: 0.011. SQL query: 0.003, Reading results: 0.008
Query 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 0.741, SQL query: 0.009, Reading results: 0.732
Query 1 of 1, Rows read: 28, Elapsed time (seconds) - Total: 0.007. SQL query: 0.004, Reading results: 0.003
Query 1 of 1, Rows read: 28, Elapsed time (seconds) - Total: 0.01, SQL query: 0.004, Reading results: 0.006
Query 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 0.685, SQL query: 0.001, Reading results: 0.684

ors 2. Warnings 0, Infos 9 &

File Drive: liases Plugins Session Windows Help

Comnect to: [OESQL |~ [@8] & Active Session:[10 - OESQL (0Es... [-[i] ® ® [m5] = &)

%110 - OESQL (OESQLDE) as sqldba ' |

é Catalog: ] (=[] [%] [ =] [c]e]ele]e[m[n] =[] [¢]o]c] [@]a] =] [«]<] 2] [@]@] []e]

. SELECT COUNT (¥) FROM Pub.Sitem si, Pub.OrderLine ol WHERE si.Price > ol Price - Limit Rows: [~]l100

£ [[SELECT COUNT (*) FROM Pub Sitem si, Pub.OrderLine_ol WHERE si Price > ol Price] [<]
A

SELECT COUNT (* | SELECT COUNT (* | SELECT " Descri | SELECT COUNT (* |

Rows 1; SELECT COUNT (*) FROM Pub.Sitem si, Pub.OrderLine ol WHERE si.Price > ol.Price
Results | MetaData | Info | Overview / Charts | Rotated table | Resuls as text |

Rows:1,Cols: 0 * @& =&

count(*)
209632

| 1,80 /80

E
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Check the number of DB requests

Picturel.png

i

Picture2.png

| P Administrator: Proeny - promon oesgdb.

Rec Lock waits 0 BI Buf waits 6 AI Buf waits

Writes by APW 0 writes by BIW 1 rites by AIW

Buffer Hits 0 Primary Hits 0 Tternate Hits

DB Size 398 MB BI Size 236 MB AI size 0 K

FR chain 50 blocks RM chain bTlocks
Shared Memory 17696K Segments 1

Picture3,png

Demo! Picturedipng .
Application. 1 servers, 1 Users (0 Local, 1 Remote, O Batch),0 Apws

IPACtivit - Sampled at 06/15/16 13:11 for 0:00:09.

"’a . ETURN - repeat, U - continue un'\ntelluptcd Q - quit:

e - 4 Event Total Per Sec  Event
SQLtatai. Commits 1 0. Undos
Record Updates i Record Reads
Record Creates Record Deletes
DB Reads
BI Reads
[unchib Record waits
Checkpoints Buffs Flushed

Rec Lock waits BI Buf waits AI Buf waits
Writes by APW 0 writes by BIW 1 rites by AIW
Buffer Hits 100 Primary Hits Tternate Hits
DB Size 398 MB BI Size 2 MB AI size
R chain 50 blocks RM chain

ed Memory 17696K Segments 1l

Servers, 1 Users (0 Local, 1 Remote, O Batch),0 Apws

JRETURN - repeat, U - continue uninterrupt

1eM

»
Desktop  « il [ £% i)

6/15/2016

Check the query plan

|5 squirreL s
File

Plugins Session Windows Help

Connect to: |OESQL|~| |#8] & Active Session: [10 - OESQL (OEs... |+] 4] ¢
310 - OESQL (OESQLDB) as sqldba \

Catalog: (&)@ [%] [#]
SELECT "_Description” FROM QPlan || +]&] #[LimitRows: [~]l100 |
ISELECT " Description" FROM QPlan|

S EIEIENES|

Aljases

Drivers

[ SELECT COUNT (* | SELECT COUNT (* | SELECT " Descri | SELECT COUNT (* | SELECT COUNT (* | SELECT COUNT (* | SELECT " Deseri

Rows 30; SELECT "_Description"™ FROM QPlan

Rows:1,Cols:0 % &5
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |

_Description

PROVECT (22T
| PROJECT [21] (

| | JOIN [3][AUG_NESTED LOOP-JOIN]
| [RHS-SORTED(-ASC-DUPS) ](
| PROJECT [16] (

| | PUBLSL [1](

| | | TABLE SCAN
|

|

|

|

1)

. PUB.SI Price
. PUB.SLrowid
)

| (PEXPR1) > (PEXPR3)
| -- above defines ANL left side keys <relop> right side keys.

| PROJECT [19] (

| | PUB.OL. [2](

| | | INDEX SCAN OF (
|

|

| | PRICEIDX,
| | | (PUB.OL Price) < (null))

| 133/33

1.07 PM
5/31/2016
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_Description

SELECT COMMAND.

PROJECT [22] (

PROJECT [21] (

JOIN [3][AUG_NESTED_LOOP-JOIN]
| [RHS-SORTED(-ASC-DUPS) ](
| PROJECT [16] (

| | PUB.SL[1](

| | | TABLESCAN

1)

| , PUB.SI.Price

| , PUB.Sl.rowid

1)

’

| (PEXPR1) > (PEXPR3)
| -- above defines ANL left side keys <

| PROJECT [19] (

| | PUB.OL [2](

| | | INDEXSCAN OF (

| | | | PRICEIDX,

| | | | | (PUB.OL.Price)< (null
1)

| , PUB.OL.Price

| , PUB.OL.rowid

l)

— . —— —— —— ) — — — —

)

, count (*)

)
, PEXPR1

)

— o m—— m— L m m m ) m m m m e~ —

Observation: Did you observe the drastic difference in number of records read? It is because, right side of the
join in ANL has the index scan, which reads only the required records from that table.

WWWw.progress.com



Augmented Nested Loop joins with Dynamic Index:

When there is no index available for join, then SQL creates Dynamic Index during the runtime on the Right Side
Table of Join. This join is called as ANL with DIDX (DIDX stands for Dynamic Index). This is also called as Hash

Join.

Run the below query (Note that, there is no index available on ShipTold column of Pub.Order or Pub.ShipTo).

SELECT COUNT (*) FROM Pub.Order o, Pub.Shipto s where s.ShipTold = 0.ShipTold

T iR

Comnect to: [OESQL |~ [@8] & Active Session:[10 - OESQL (0Es... [-[i] ® ® [m5] = &)

%110 - OESQL (OESQLDE) as sqldba ' |

catalog: [oBsquDa[<] [@]#] [#] [#] # | [C]wle[e[cla]ax]=l [v]o] 5] [&]a]s (€ [*]=]a] @[] [#]F)
| bjecs [ 5L |

Aliases

|SELECT COUNT (¥) FROM Pub.Order o, Pub.Shipto s where s.ShipTold = o.ShipTold

Limit Rows: [~]l100

ELECT COUNT (*) FROM Pub.Order o, Pub.Shipto s where s.ShipTold = 0.ShipTold|

| Drivers

SELECT COUNT (* |

Rows 1; SELECT COUNT (*) FROM Pub.Order o, Pub.Shipto s where s.ShipToIld = o.ShipToId
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text

Rows: 1,Cols: 0 % @

count(*)
1286

/OESQL/OESQLDB/PUB/TABLE/Order

| 1,78/78

Lugs ErmrsA Wammgsl] Infos 10 B

WWW.progress.com
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Check the query plan, it should generate Dynamic Index.

File Driver lugms Session Windows Help

Conneet to: [OESQL | @] & Active Session:[10- OESQL (0Es... [-[5i] & o [r9] =[]

%110 - OESQL (OESQLDE) as sqldba ' |

| [ole[ele]ela[a]x]s| [v]o]E] [E]al e [«]]s] [@]n] [2]s]

cuae: ozscup|-| 5100 %) %] -
Objects | SQL

Aliases

SELECT " _Description" FROM QPlan

[Limit Rows:

B

ELECT " Description" FROM QPlan]|

| Drivers

| SELECT COUNT (* | SELECT " Descri |

Rows 38; SELECT "_Description” FROM QPlan
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text

Rows: 1, Cols: 0

*e @

_Description

==1

PROJECT [21] (

| JOIN [3][AUG_NESTED_LOOP-JOIN](
| | PROJECT [16] (

| | | PUB.O.[1](

| | TABLE SCAN

1)

, PUB.O.ShipTolD

. PUB.O.rowid

)

| (PEXPR1) = (PEXPR3)
| -- above defines ANL left side keys <relop> right side keys.

INDEX SCAN OF DYN. INDEX ON SYSPROGRESS.TMPTBL000002ae [43]
[Dynamic Index with key = fld list indexes 0 ]
[ Pexpr map for Dynamic Index data
PEXPR1, PEXPR2 ]

[Fldids

Fldld 0, F1did 1]
[Dynamic Index] TMPTBL000002afBL000002ae,
|_(SVIPRNOGRE]R TMDPTRT NNNNNYaa N = (anll)

/OESQL/OESQLDB/PUB/TABLE/Order

T

_Description

SELECT COMMAND.

PROJECT [22] (

PROJECT [21] (

JOIN [3][AUG_NESTED_LOOP-JOIN](
| PROJECT [16] (

| | PUB.O. [1](

| | | TABLESCAN
I 1)

| ,PUB.O.ShipTolD
| , PUB.O.rowid

I

| (PEXPR1) = (PEXPR3)
| --above defines ANL left side keys <

| INDEX SCAN OF DYN. INDEX ON SYSPROGRES
|| fid lis
| | [Pexprmap for Dynamic Index data

[Dynamic Index with key ==

WWW.progress.com
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)
, PEXPR1

)

PEXPR1, PEXPR2 ]
[ Fidids
Fidid O, Fidld 1]
[Dynamic Index] TMPTBLO0000011BL0OO
| (SYSPROGRESS.TMPTBL0O0000010.0)
PROJECT [19] (
| PUB.S. [2](
| | INDEX SCAN OF (
| | | custnumshipto, -F
| )
, PUB.S.ShipTolD
, PUB.S.rowid

, count (*)

WWWw.progress.com



Chapter 6 - Aggregations
In this chapter, we will explain the different aggregation methods used by OE-SQL and then, you will be asked

to run a query which results in “Hash Aggregation”. Then, we will create an index and run the same query which
now results in “Stream Aggregation”. Basically, “Hash aggregation” uses “Hash Table” to group the same
column values, whereas, “Stream Aggregation” uses the “Index scan” operation on the grouping columns and
thus does not require any “Hash Table” to group the same column values. We will compare the difference
between these two aggregation methods in terms of execution time and the reason behind this difference. All
this will be done by analyzing the query plan for both the cases.

Hash Aggregation:
Run the below query which results in Hash Aggregation.
SELECT LineNum, COUNT(LineNum) FROM Pub.OrderLine GROUP BY LineNum ORDER BY LineNum ;

File Dri Plugins Session Windows Help

Comnect to: [OESQL |~ [@8] & Active Session:[10 - OESQL (0Es... [-[i] ® ® [m5] = &)

.. | * 010 - OESQL (OESQLDB) as sqldba ' |
3
£ |cutos: [oEscuon[1] (] [x) [3 |+ [Sl#]elelo[a/a[x]e) [s[o]c][]a =[] [<]e]a] (@[] &7
& || Objects | sQL
. |SELECT LineNum, COUNT(LineNum) FROM Pub.OrderLine GROUP BY LineNum ORDER BY LineNun || +]#] ®[LimitRows: [~]l100
4
g ELECT LineNum, COUNT(LineNum) FROM Pub.OrderLine GROUP BY LineNum ORDER BY LineNum| =
A 1
SELECT LineNum, |
Rows 7; SELECT LineNum, COUNT (LineNum) FROM Pub.OrderLine GROUP BY LineNum ORDER BY LineNum Rows: 1,Cols: 0 * @ E
Results | MetaData | Info | Overview / Charts ’/Rolated table ‘VResults as text
Linenum count(Linenum)
1 126496
2 105120
3 84896
4 64000
5 143296
6 22016
7 1216
/OESQL/OESQLDB/PUB/TABLE/ORDERLINE 1,84 /84
Quer:v 10f 1, Rows read: 7 Elapsed time (seconds) - Total: 1.547, SQL query: 0.008, Reading results: 1.539 =
Query 1 of 1, Rows read: 7. Elapsed time (seconds) - Total: 1.243, SQL query: 0.003, Reading results: 1.24
Query 1 of 1, Rows read: 0, Elapsed time (seconds) - Total: 13.379, SQL query: 13.379, Reading results: 0
Query 1 of 1, Rows read: 7. Elapsed time (seconds) - Total: 0.412. SQL query: 0.006, Reading results: 0.406
Query 1 of 1, Rows read: 19, Elapsed time (seconds) - Total: 0.012, SQL query: 0.008, Reading results: 0.004
ery 1 of 1, Rows read: 0, Elapsed time (seconds) - Total: 0.054. SQL query: 0.054. Reading results: 0

Logs: Erors 4, Warnings 0, Infos 10 & I MB
: ‘ ‘ ] Wl
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Check number of Records Read

LA

Computer

DB Writes X DB Reads
BI writes g BI Reads
AI writes .
Record Locks 2 Record waits
Checkpoints g Buffs Flushed

Rec Lock waits . BI Buf waits 0 AI Buf waits

Writes by APW writes by BIW 0 Writes by AIW

Buffer Hits Primary Hits [ Alternate Hits 6

DB Size 2 M BI Size 376 M AI size K

FR chain 780 blocks RM chain 56330 blocks
Shared Memory 17691K Segments 1

3 servers, 2 Users (0 Local, 2 Remote, O Batch),0 Apws

RETURN - repeat, U - continue uninterrupted, Q - quit:

QActivity - sampled at 05/31/16 15:38 for 0:01:36.
emo;
[Application:

Event Total Per Sec Event Per Sec
il 0. undos 0 .0
0 Record Reads 74 4657.
0 Record Deletes 0.
3 DB Reads 3 15T
0 BI Reads 0.
0
8
0

commits
Record Updates 0 [}
Record Creates 0.
DB Writes 124 €.
BI writes 0 0.
desktopite. AI writes 0 0
i Record Locks 447049 6
Checkpoints 0 0

= Record waits 0.
. Buffs Flushed 0.
Rec Lock waits BI Buf waits ) AI Buf waits

Writes by APW 1 wWrites by BIW 0 writes by AIW

Buffer Hits Primary Hits 98 % Alternate Hits

DB Size 2 v BI size 376 MB AI size K

FR chain 780 blocks RM chain 56330 blocks
Shared Memory 17691K Segments ¥

M3 servers, 2 Users (0 Local, 2 Remote, 0 Batch),0 Apws

BRETURN - repeat, U - continue umnterruted. Q - quit:
«

s

338PM

»
Desktop .~ al P £ )
i 1 2 G 5/31/2016

File Plugins Session Windows Help

Conneet to: [OESQL [~ @] &) Active Session: 10 - OESQL (0Es... |~]=]

[ * 010 - OESQL (OESQLDB) as sqldba - |

Catalog: [OESQLDB|~| [&[@] [#] [ EEE
[ Objects | SQL |
‘SELECT "_Description" FROM QPlan

ISELECT " Description" FROM QPlan]|

g| [E]m] (@] [a]&] 8] [@]w] 2]

Aljases

| @|Limit Rows: -] 100

i .

Drivers

il

| SELECT LineNum, | SELECT "_Descri ‘

Rows 25; SELECT "_Description" FROM QPlan Rows: 1, Cols: 0 ® Qo E

Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |

_Description

SELECT COMMAND.
PROJECT [27] (

| SORT [26] IN TMPTBL00000319(

| | HASH AGGREGATE [20] [ INTO TMPTBL00000318 ] (
| PROJECT [16] (

| | PUB.ORDERLINE. [3](
| | | TABLESCAN

L ED
|
|

. PUB.ORDERLINE.Linenum
)

. PEXPR1

. count (PEXPR1)

| GROUP BY (

| .PEXPRI

)

)
SORT BY (
. Sort project expression #0 — PEXPR1

|
|
|
|
|
|
|
|
|
|
|
|
|
|
).

|
|
nEvhp =]

-
1,33/33 |

/OESQL/OESQLDB/PUB/TABLE/ORDERLINE

o 1 af1 Raws raad: 7 Flansad ti As) - Tatal: 1243 QAT - 0002 Raadi 1ts: 104

5 W[5 © g B

[Logs: Errors 4, Wamnings 0, Infos 10 B || 5aMB |l & [ 3:39:17 PMIST
s 339 PM

.

»
Desktop il [ £% i)

5/31/2016
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_Description

SELECT COMMAND.
PROJECT [27] (
SORT [26] IN TMPTBL0O0000319(
HASH AGGREGATE [20] [ INTO TMPTBL00000318
PROJECT [16] (
| PUB.ORDERLINE. [3](
| | TABLE SCAN
l)
, PUB.ORDERLINE.Linenum
)
, PEXPR1
, count (PEXPR1)
| GROUPBY (
| , PEXPR1
l)
)
SORTBY (
, Sort project expression #0 == PEXPR1

—_—— — — - —

—_— — — — o — — — — — — — —

~

, PEXPR1
, PEXPR2
)

, PEXPR1

, PEXPR2

)

~— . e e e e e e e e e e ma mn ma e me me e

Now, create an index on LineNum column of table Pub.OrderLine.
CREATE INDEX LineNumldx ON Pub.OrderLine(LineNum);

WWWw.progress.com



Eile Drivers Aliases Plugins Session Windows Help
Comnect to: [OESQL |~ [@8] & Active Session:[10 - OESQL (0Es... [-[i] ® ® [m5] = &)

%110 - OESQL (OESQLDE) as sqldba ' |

£ [cane ] (&1 (%] [#] » [Slelelelelalal*[) [o]0]s) [E]s]= (€] [&l=]e] [@# =l
Objects | SQL
» | CREATE INDEX LineNumidx ON Pub.OrderLine (LineNum) Limit Rows: [~]l100
2 B
A ICREATE INDEX LineNumlIdx ON Pub.OrderLine (LineNum)|

/OESQL/OESQLDB/PUB/TABLE/ORDERLINE 2,19/20

5 - e i o = - =
Query 1 of 1, Rows read: 7. Elapsed time (seconds) - Total: 0.412, SQL query: 0.006, Reading results: 0.406
Query 1 of 1, Rows read: 19, Elapsed time (seconds) - Total: 0.012. SQL query: 0.008, Reading results: 0.004

Query 1 of 1, Rows read: 0. Elapsed time (seconds) - Total: 0.054, SQL query: 0.054, Reading results: 0
Query 1 of 1, Rows read: 7. Elapsed time (seconds) - Total: 1.306, SQL query: 0.004, Reading results: 1.302
Query 1 of 1, Rows read: 25, Elapsed time (seconds) - Total: 0.012. SQL query: 0.008, Reading results: 0.004

ings 0, Infos 10

Now, run the same query again.
SELECT LineNum, COUNT(LineNum) FROM Pub.OrderLine GROUP BY LineNum ORDER BY LineNum ;

liases Plugins Session Windows Help

Conneet to: [OESQL [~ @] &] Active Session: [10 - OESQL (OES...

ole| [ el

., | *010- OESQL (OESQLDB) as sqldba - |
3
£ [con (&) (%] [#]  [C[#]ela[c/alalxa] [+ [o]s) [Elal = =) [~]#]] @8] (@]
Objects | SQL
 |ISELECT LineNum, COUNT(LineNum) FROM Pub.OrderLine GROUP BY LineNum ORDER BY LineNum Limit Rows: "‘ ‘100
: B
£ = S 5 = =
A ISELECT LineNum, COUNT(LineNum) FROM Pub.OrderLine GROUP BY LineNum ORDER BY LmeNum‘
SELECT LineNum, |
Rows 7; SELECT LineNum, COUNT (LineNum) FROM Pub.OrderLine GROUP BY LineNum ORDER BY LineNum Rows:1,Cols: 0 % @ E
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text
Linenum count(Linenum)
1 126496 =
2 105120
3 84896
4 64000 :‘
= FEET.Ys =
|70ESQL/OESQLDB/PU'B/TABLHORDERLIN'E 20
ey T OTTE R Teat 7 TP ST tHie (SCCUaS |+ T Ot U= 1 25 5 e, AT TOS IS U= =
Query 1 of 1, Rows read: 19, Elapsed time (seconds) - Total: 0.012, SQL query: 0.008, Reading results: 0.004
Query 1 of 1, Rows read: 0, Elapsed time (seconds) - Total: 0.054, SQL query: 0.054, Reading results: 0
Query 1 of 1, Rows read: 7, Elapsed time (seconds) - Total: 1.306, SQL query: 0.004, Reading results: 1.302
Query 1 of 1, Rows read: 25, Elapsed time (seconds) - Total: 0.012. SQL query: 0.008, Reading results: 0.004
Elapsed time (seconds) - Total: 13.323. SQL query: 13.323, Reading results: 0

4, Wamings 0, Infos 10 8[| 008 MB ||l @ [ 341557 PMIST

Now, check the number of records read.
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Now, check the query plan

5 squirel
File Drivers Aliases Plugins Session Windows Help
Comnect to: OESQL |~| @8] & Active Session: |10 - OESQL (OES... |~[] © &
.. | *010- OESQL (OESQLDB) as sqldba = |
2 = il = T Tn T T = = T
£ | catalog: [oESQLDB[~| (&[] [%] [®] % [C]w]e] 4] 8 = @]
| Objects [ sOL
7 — R =
‘ SELECT " Description” FROM QPlan \ # [Limit Rows: [~]l100
£
(o]

ELECT " Description" FROM QPlan]

SELECT LineNum, | SELECT LineNum, | SELECT LineNum, | SELECT "_Deseri |

Rows 19; SELECT "_Description" FROM QPlan Rows: 1, Cols: 0 xe o HE
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |

_Description

SELECT COMMAND.

PROJECT [27] (

| PROJECT (STREAM AGGREGATE) [32] (
| | PROJECT [16] (

| | | PUB.ORDERLINE. [3](

| | INDEX SCAN OF (

| | | LINENUMIDX, -FIRST)
1)

. PUB.ORDERLINE Linemum

)
. PEXPR1
. count (PEXPR1)
GROUP BY (

/OESQL/OESQLDB/PUB/TABLE/ORDERLINE

UCTY T UL 15 R Tea

S TTApSCU TIIE (SCCOTs )~ T

T U U0, YL UETY - U,
Ouerv 1 of 1. Rows read: 7. Elapsed time (seconds) - Total: 1.306. SOL auerv: 0.004.

| 2,1/2

Readine results: 1.302

E

=

> 3
Desktop il [ %% ) 344 PM

5/31/2016

WWW.progress.com



_Description

SELECT COMMAND.
PROJECT [27] (
PROJECT (STREAM AGGREGATE) [32] (
| PROJECT [16] (
| | PUB.ORDERLINE. [3](
| | | INDEXSCAN OF (
| | | | LINENUMIDX, -FIRST)
1)
| , PUB.ORDERLINE.Linenum
)
, PEXPR1
, count (PEXPR1)
| GROUPBY (
| , PEXPR1
1)
)
, PEXPR1
, PEXPR2
)
Observation: Did you notice the drastic difference in number of records read? In fact, in case of Stream

—_—— — — — — — — — — — — — —

Aggregation, it did not even read a single record. It is because, all the details which were required by query
were already present in Index itself.

Chapter 7 - What happened to my subquery?

In this chapter you will learn how subqueries are transformed into other basic query operations by running
below two queries containing subqueries and analyzing query plans generated. Knowing query transformations
is important in troubleshooting the performance problems.

Let us start with simple co-related subquery

SELECT COUNT (*) FROM Pub.Customer C WHERE EXISTS (SELECT O.CustNum FROM Pub.Order O WHERE
C.CustNum = O.CustNum);

WWWw.progress.com



ses Plugins Session Windows Help

Comnect to: [OESQL |~ [@8] & Active Session:[10 - OESQL (0Es... [-[i] ® ® [m5] = &)

Aljases

Objects | SQL

%110 - OESQL (OESQLDE) as sqldba ' |

Catalog: [Z]@] [+] [#] =] [c]e]e]a[e[=—[w]x]] [¢]o]E] [#]a]=[a] [+]<] o] (@[] [#]e]

‘SELECT COUNT (*) FROM Pub.Customer C WHERE EXISTS (SELECT O.CustNum FROM Pub.Order O WHERE C.CustNum = O.CustNum)

Limit Rows: [~]l100

ELECT COUNT (*) FROM Pub.Customer C WHERE EXISTS (SELECT O.CustNum FROM Pub.Order O WHERE C.CustNum = O.CustNum) ‘

| Drivers

SELECT COUNT (* |

Rows 1; SELECT COUNT (*) FROM Pub.Customer C WHERE EXISTS (SELECT O.CustNum FROM Pub.Order O WHERE C.CustNum = O.CustNum)
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |

Rows: 1, Cols: 0

[ @, = B

count(*)
1117

/OESQL/OESQLDB/PUB/TABLE/Order

144 /44

Query 1 of 1, Rows read: 68, Elapsed time (seconds) - Total: 0.01, SQL query: 0.003, Reading results: 0.007
Query 1 of 1, Rows read: 0. Elapsed time (seconds) - Total: 0.049, SQL query: 0.012, Reading results: 0.037

WWW.progress.com

SELECT COMMAND.

PROJECT [55] (

PROJECT [54] (

PROJECT [53] distinct (

JOIN [48][AUG_NESTED_LOOP-JOIN]
[RHS-SORTED(-ASC-DUPS) ](

RESTRICT [10] (

PROJECT [40] (

HASH AGGREGATE [36] [ INTO TMPTBL00000387 | (
JOIN [31]J[AUG_NESTED_LOOP-JOIN]
[RHS-SORTED(-ASC-DUPS) ](
PROJECT [26] (

| PUB.O. [3](

| | INDEX SCAN OF (

| | | CustOrder, - FIRST)
l)

— m— . —— —— —— — — o — o — — —

/
/
/
/
/
/
/
/
/
/
/
/

—_—— — — — — — — — — — — —
—_—— — — — — — — — — —
—_—— — — — — — — -

—_—— — — — — — —

—_—— — — — - —
—_—— — — — —

al [ 33 ) @

455PM |
5/31/2016
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— e — — — — —

—_—— — o — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

/
/
/
l
l
/
/
/
/
/
l
/
/
/
l
l
/
/
/
/
l
l
/
/
/

— o —— —— ) m m ) mm ) m ) — — — —

)

—_—— — L — — — —

)

I
I
I
1)

—_—— — — — — — — -~

)

—_—— — — L — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

)
, PEXPR3
, PEXPR4

)

, count (*)

)

, PEXPR1

)

| , PUB.O.CustNum
| , PUB.O.rowid
l)

’

—

(PEXPR1) = (PEXPR3)
-- above defines ANL left side keys <relop> right side keys.

—

PROJECT [30] distinct (

| PROJECT [22] (

| | PUB.C.[23](

| | | INDEXSCAN OF (

| | | | CustNum,

| | | | | (PUB.C.CustNum) = (null))
1)

| , PUB.C.CustNum

l)

, PEXPR1

)

)

, pro_nonempty (*)

, PEXPR3

| GROUPBY(
| , PEXPR3
)
)

S U

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

, PEXPR1
, PEXPR2

| (0) < (PEXPR1)

| (PEXPR2) = (PEXPR3)
| -- above defines ANL left side keys <relop> right side keys.

PROJECT [46] (
| PUB.C.[1](

INDEX SCAN OF (
| CustNum,
| | (PUB.C.CustNum) = (null))

, PUB.C.CustNum
, PUB.C.rowid



Let us look at second subquery transformation
SELECT CustNum, Name, Address FROM Pub.Customer C WHERE NOT EXISTS (SELECT O.CustNum FROM
Pub.Order O WHERE C.CustNum = O.CustNum) ;

File Drivers Aliases Plugins Session Windows Help

Comneet to: |OESQL |~| (@8] &] Active Session: 10 - OESQL (0Es... |5 ® = [ &[m]

010 - OESQL (OESQLDB) as sqldba - |

Catalog: (B[] (] [#] [+ [c]e]elo[e]u]a]x]=] [¢]o]c] [&]a] = [a] [a]&] o] [@]w] [2]]

SELECT CustNum, Name, Address FROM Pub.Customer C WHERE NOT EXISTS (SELECT O.CustNum FROM Pub.Order O WHERE C.CustNum = O.CustNum)

Aliases

[Limit Rows: [-][100

| Drivers

ELECT CustNum, Name, Address FROM Pub.Customer C WHERE NOT EXISTS (SELECT O.CustNum FROM Pub.Order O WHERE C.CustNum = O.CustNum)\

SELECT CustNum, |

Rows 3; SELECT CustNum, Name, Address FROM Pub.Customer C WHERE NOT EXISTS (SELECT O.CustNum FROM Pub.Order O WHERE C.CustNum = O.CuRows:1,Cols:0 %@ —H
Results | MetaData | Info | Overview / Charts | Rotated table | Resuls as text

CustNum Name Address

2107 Maruti Hyderabad, India

2108 Tata galore, India

2109 Mahindra Delhi, India

JOESQL/OESQLDB/PUB/TABLE/Customer [ 2,1/2
- e o e T e T oy o

Logs: Errors 14, Warnings 0, Infos 10 B || EE0 e T
F F r F r q . .t 4y o B32PM [
‘ E E | x,%l »-;‘ ) R el o 5/31/2016

SELECT COMMAND.

PROJECT [63] (

PROJECT [62] distinct (

JOIN [55][AUG_NESTED_LOOP-JOIN]
[RHS-SORTED(-ASC-DUPS) ](

RESTRICT [12] (

PROJECT [43] (

PROJECT (STREAM AGGREGATE) [251] (
OUTER JOIN [33][AUG_NESTED_LOOP-JOIN][OJ SQL Gen]
| [RHS-SORTED(-ASC-DUPS) ](

| PROJECT [32] distinct (

| | PROJECT [24] (

| | | PUB.C. [25](

| | | | INDEXSCAN OF (

| | | | | CustNum, -FIRST)

—_—— — L — — — —
— . m mn mn m — —

/
/
/
/
/
/
/
/
/
/
/

—_—— — — — — — - —
—_— — — — — — — —
—~— o~ — — — — =
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1)
| , PUB.C.CustNum
/

)
, PEXPR1

)

—_—— — — —

/

/

/

/

/

I

| | (PEXPR1)=(PEXPR2)
| | --above defines ANL left side keys <relop> right side keys.
I

| | PROJECT[28] (
| | | PUB.O.[5](

| | | | INDEXSCAN OF (

| | | | | CustOrder,

| | | | | | (PUB.O.CustNum) = (null))
1)

| | , PUB.O.CustNum

| | , PUB.O.rowid

1)

)

, count (PEXPR3)

, PEXPR1

| GROUPBY(
| , PEXPR1
l)
)

— o m—— m— — ) m m m m m m mmm—— — — — — —

, PEXPR1
, PEXPR2
)

— o —— —— —— ) m ) m ) m m ) m ) m — — — — — —

| (0) = (PEXPR1) [Null-Null EQ]
)

—_—— — L — — — — —

| (PEXPR2) = (PEXPR3)
| -- above defines ANL left side keys <relop> right side keys.

| PROJECT [53] (

| | PUB.C. [3](

| | | INDEXSCAN OF (

| | | | CustNum,

| | | | | (PUB.C.CustNum) = (null) [Null-Null EQ])
1)

| , PUB.C.CustNum

| , PUB.C.Name

| , PUB.C.Address

| , PUB.C.rowid

—_—— — e — — — — — — — — — — — — — — — — — — — — — — — — — — —
~

, PEXPR3
, PEXPR4
, PEXPR5
, PEXPR6
/)

, PEXPR1

, PEXPR2

, PEXPR3

— L m— — m— — — — — — — — — — — — — — — — — — — — — — — — — — — — —
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Chapter 8 - Importance of Statistics

In this chapter, you will learn the different types of Statistics available in OE-SQL and their importance in
generating good query plans to have better performance. Basically, statistics provides insights on table, index
and column data which will be used by OE-SQL optimizer to come up with optimal query plans.

a. Importance of Table statistics — To explain the importance of these statistics, you need to run
provided join query and check the number of 10s using promon utility. And then, you need to
run the table statistics command on tables used by the provided join query and run the same
query again to verify the difference between number of I0s took place with former case.

Execute the following query and check the time taken for execution.
SELECT COUNT (*) FROM Pub.ltem I, Pub.OrderLine_Large OL where |.price = OL.ExtendedPrice;

i Plugins Session Windows Help

Connect to: ’mﬂ | @] ] Active Session: |1 - OESQL (0EsQ... [-]&] & ®/ [r9] &[]
4 | * 0 1-OESQL (OESQLDB) as sqldba - |
2 foslos loesainsl| [#]e] [#] [#] [» [c]ele[e[ela[r]x]&| [¢]o]s] [E]s] < [a] [2][¢]4] [@[w] [#]s]

‘SELECT COUNT (*) FROM Pub.ltem I, Pub.OrderLine_Large OL where Lprice = OL.ExtendedPrice [-]+]5] ®[LimitRows:
ELECT COUNT (*) FROM Pub.Item [, Pub.OrderLine_Large OL WHERE Ipfice = OL.ExtendedPrice |

B

| Drivers

select count (* [ SELECT COUNT (* |

Rows 1; SELECT COUNT (*) FROM Pub.Item I, Pub.OrderLine Large OL where I.price = OL.ExtendedPrice

Rows: 1,Cols: 0 %@ 5 E

Results | MetaData | Info | Overview / Charts | Rotated table | Results as text

count(*)
5856

1,67/67

/OESQL/OESQLDB/PUB/TABLE

Query 1 of 1, Rows read: 37. Elapsed time (seconds) - Total: 0.014, SQL query: 0.011, Reading results: 0.003
Query 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 3.142, SQL query: 0.01, Reading results: 3.132
Query 1 of 1, Rows read: 37, Elapsed time (seconds) - Total: 0.01, SQL query: 0.005, Reading results: 0.005
Reconnected to OESQL

ery 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 6.959. SQL query: 0.012, Reading results: 6.947

i »
‘ Desitop < il v
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Now, check the query plan. You can notice that, DIDX is created on the large table and this caused query to run

slower.

T

Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)

%1 1- OESQL (OESQLDB) as sqldba |

Catalog: 2]0] [x] [3] > [Cls]ele][a[%] x]e)[+]o]=) [€]al s [c [+[#[e] @[] @)
Objects | SQL

Aljases

‘SELECT "_Description" FROM QPlan

<

Limit Rows: [~]l100

ELECT " Description" FROM QPlan|

KNy -

| Drivers

select count (* | SELECT COUNT (* | SELECT " Deseri |

Rows 37; SELECT "_Description" FROM QPlan
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text

Rows: 1,Cols: 0 *Q O

_Description
=g
JOIN [3][AUG_NESTED_LOOP-JOIN](
PROJECT [16] (
| PUB.L [1](
| | TABLE SCAN
1)
. PUB.IPrice
. PUB Lrowid
)
| (PEXPRI) = (PEXPR3)
| - above defines ANL left side keys <relop> right side keys.

INDEX SCAN OF DYN. INDEX ON SYSPROGRESS.TM...
[Dynamic Index with key — ld list indexes 0 ]
[ Pexpr map for Dynamic Index data
PEXPRI1, PEXPR2 |

[ Fldids

FIdId 0, F1dld 1]
[Dynamic Index] TMPTBL! BL00000001,
| (SYSPROGRESS.TMPTBL00000001.0) = (mull)(

/OESQL/OESQLDB/PUB/TABLE | 1,33/33 |
[Query 1 of 1, Rows read: 1, Elapsed time (seconds) - Total: 3.142, SQL query: 0.01, Reading results: 3.132 =)
lLB s: Errors 2, Warnings 0, Infos 12 B I3 . @ 12:58:28 PMIST
] 1258PM |

_Description

SELECT COMMAND.

PROJECT [22] (

PROJECT [21] (

JOIN [3][AUG_NESTED_LOOP-JOIN](
| PROJECT [16] (

| | PUB.L[1](

| | | TABLE SCAN
1)

| , PUB.I.Price

| , PUB.L.rowid
l)

~

| (PEXPR1) = (PEXPR3)
| -- above defines ANL left side keys <

INDEX SCAN OF DYN. INDEX ON SYSPROGRES
[Dynamic Index with key == fid lis
[ Pexpr map for Dynamic Index data
PEXPR1, PEXPR2 |

[ Fldids

FldId O, Fldld 1 ]
[Dynamic Index] TMPTBLOOO00003BL00
| (SYSPROGRESS.TMPTBL00000001.0)
PROJECT [19] (
| PUB.OL. [2](
| | TABLE SCAN

— o —— m— m— m ) m m e m ) — — — — —
— . —— —— —— ) — — — —
~

—_— — — —— —— — — — — — —
~— o~
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1)

| , PUB.OL.ExtendedPrice
| , PUB.OL.rowid
/

)

—_—— — — — — —
~— e e =

)

—_— — — — — — — —

, count (*)
)
, PEXPR1

)
Now, let us update the table statistics for the 2 tables involved in the join.

UPDATE TABLE STATISTICS FOR Pub.ltem;

File Drivers Aliases Plugins Session Windows Help

Conneet to: [OESQL [~ @] & Active Session:[1 - OESQL (0EsqQ... [-[5i] & o [r9] =[]

0 1- OESQL (OESQLDB) as sqldba - |

Catalog: (B[] (] [#] [+ [c]e]elo[e]u]a]x]=] [¢]o]c] [&]s] = [a] [a]&] o] [@]w] [2]]

Objects | SQL |

UPDATE TABLE STATISTICS FOR Pub.Item - Limit Rows: [-][100
'DATE TABLE STATISTICS FOR Puh.Iteml =

Aliases

<

| Drivers

select count (* [ SELECT COUNT (* | SELECT "_Descri |

Rows 37; SELECT "_Description" FROM QPlan Rows: 1, Cols: 0 * e = H

Results | MetaData ! Overview / Charts | Rotated table | Results as text

/OESQL/OESQLDB/PUB/TABLE 137137
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UPDATE TABLE STATISTICS FOR Pub.OrderLine_Large;

File Vi liases Plugins Session Windows Help

Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)

%1 1- OESQL (OESQLDB) as sqldba |

Catalog:
UPDATE TABLE STATISTICS FOR Pub.OrderLine Large
'DATE TABLE STATISTICS FOR Puh.OrderLineiLargd

Aliases

Limit Rows: [~]l100

| Drivers

select count (* [ SELECT COUNT (* | SELECT "_Descri |

Rows 37; SELECT "_Description" FROM QPlan Rows: 1, Cols: 0 * e = E

Results | MetaData ! Overview / Charts | Rotated table | Results as text

/OESQL/OESQLDB/PUB/TABLE

148/48

101PM |
6/1/2016

Need to Reconnect to the database in order to see the effect of Table Statistics. For this, go to the

“Session” tab of Squirrel client and click on “Reconnect”.
|5 squineL SQLCiientVersion 3730 & Session Properties

File Drivers Aliases Plugins |  Dump Session

Connectto: [OESQL[~] (@8] &  show tools popup Cul-T
7% 01- OESQL (OESQI ¢ Refresh Tree and Cache Fs
g .
& [ caratog: * Run SQL Ctrl-Enter = e almEE
e g: > o] ) &
gl [ (4 o Run all SQLs Alt+Shift-Enter [Ssl2]s) oW, Ple]
Objects | SQL e ,
1 |[UPDATE TABLE STATIS| 3 Conenis Tab SQL Filter Ctrl+Shifi-F Limit Rows: [=[100
5 =
£ View in Object Tree ctrl-B i
a ;
e File »
Goto Previous Results Tab Ctrl+Shifi-Comma
Goto Next Results Tab Ctrl+Shifi-Period
# Toggle current SQL Result Tab sticky Ctrb+Shifi-y
% Rerun the current tab's SQL Query Ctrl+Shifi-Enter
Show Native SQL
’g !i
Close| to the database (control alt T) (control alt T)|
Cloge Session Ctrl-F6
Rename Session/Tab Shift-F6
Close Result Tabs ,
Previous Session Alt-Left
Next Session Alt-Right
i Previous SQL Alt-Up
& Next SQL Alt-Down
2 Select SQL Ctrl+Shifi-S
Format SQL Ctrl+Alt-F L
Quote SQL Cirl+Alt-Q =
select count (* | SELECT  Remove Quotes Ctrl+ALt+Shift-Q

Rows 37; SELECT | Convertto StringBuffer
Escape Date

Rows: 1,Cols: 0 %@ =

MetaData

Cut SQL to be executed Cirl+Shift-X
/OESQL/OESQLDB/PUB/|  Copy SQL to be executed Ctrl+Shift-C 1L1/1
Remove NewLines Ctrl+Alt+Shift-N =]
[ | Limit cell edit WHERE clause size Ctrl+Shift-L [Logs: Errors 2, Wamings 0. Infos 12 B || [/5f 156 MB . @ [ 1:04:30 PMIST
7' I 4 New SQL Worksheet Ctrl-N = A B 0
w v | S, op
— E | é = New Ohiact Trea Warkcheat Q =]
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Now, run the same query again and notice the time difference.
SELECT COUNT (*) FROM Pub.Item I, Pub.OrderlLine_Large OL where |.price = OL.ExtendedPrice;

2T -

File Drivers Aliases Plugins Session Windows Help
Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)
.. | * 01-OESQL (OESQLDB) as sqldba ' |
H
£ |catalog: (&[] [+] [ [#] [cle]=lo[t[a]=]*]s] ] o] 8] [E]a]x(a] [«]<]s] @[] [#]e]
< -
Objects | SQL
. ISELECT COUNT (*) FROM Pub.Item 1, Pub.OrderLine_Large OL where Lprice = OL ExtendedPrice - Limit Rows: [~]l100
g
£ - - =
A ISELECT COUNT (*) FROM Pub.Item I, Pub.OrderLine_Large OL where Lprice = OL.ExtendedPrice]
select count (* [ SELECT COUNT (* | SELECT "_Descri | SELECT COUNT (* | SELECT COUNT (* |
Rows 1; SELECT COUNT (*) FROM Pub.Item I, Pub.OrderLine Large OL where I.price = OL.ExtendedPrice Rows: 1,Cols: 0 *@ K
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |
count(¥)
5856
JOESQL/OESQLDB/PUB/TABLE 2,90/91
0 Row(s) Updated
Query 1 of 1, Rows read: 0. Elapsed time (seconds) - Total: 0.61, SQL query: 0.61, Reading results: 0
Query 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 6.991, SQL query: 0.005, Reading results: 6.986
Query 1 of 1, Rows read: 37, Elapsed time (seconds) - Total: 0.007. SQL query: 0.004, Reading results: 0.003

Reconnected to OESiiL
&3 @ IE Q[ @] 1l 3, " & >

Now, check what caused the change in execution time by almost half!! For that, let us check the query plan

this time for this same query.

File Drivers Plugins Session Windows Help
Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)

*01- OESQL (OESQLDB) as sqldba

é Catalog: (B[] (] [#] [+ [c]e]elo[e[u]a]x]=]| [¢]]¢] [&]s] = [a] [a]&] ] [@]w] [2]]
Objects | SQL
» |SELECT " Description’ FROM QPlan - Limit Rows: [~]l100
2 B
& [SELECT " Deseription” FROM QPlan]

select count (* | SELECT COUNT (* | SELECT " Descri | SELECT COUNT (* | SELECT COUNT (* | SELECT " Deseri

Rows 37; SELECT " Description" FROM QPlan Rows: 1,Cols:0 %@ (X
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |

_Description

PROJECT [21]

JOIN [3][AUG_NESTED_LOOP-JOIN](
PROJECT [19] (

| PUB.OL. [2](

| | TABLE SCAN

]

. PUB.OL dedPri

. PUB.OL.rowid

D]

| (PEXPR1) = (PEXPR3)
| -- above defines ANL left side keys <relop> right side keys.

INDEX SCAN OF DYN. INDEX ON SYSPROGRESS.TM...
[Dynamic Index with key = fd list indexes 0]
[ Pexpr map for Dynamic Index data

PEXPR1, PEXPR2 ]

[ Fldids
Tidtin TiAtai
/OESQL/OESQLDB/PUB/TABLE | 233/34 |
[ os read: i - Total: 0.61. SOL. auerv: 0.61. Readine results: 0 =
[ |Logs: Errors 2, Warnings 0. Infos 13 & 3 MB . G [ 1:10:44 PMIST

BIEE -
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_Description

SELECT COMMAND.
PROJECT [22] (

— L — — — — — — — — —

—_—— — ) m— — — — — — — — — — —

PROJECT [21] (

JOIN [3][AUG_NESTED_LOOP-JOIN](
PROJECT [19] (

/
/
/
/
/
/
/

~

—_— — — — L — — — — — — — —

)

/
/
/

PUB.OL. [2](
| TABLE SCAN

)

, PUB.OL.ExtendedPrice
, PUB.OL.rowid

)

(PEXPR1) = (PEXPR3)
-- above defines ANL left side keys <

INDEX SCAN OF DYN. INDEX ON SYSPROGRES

/
/
/
/
/
/
/
/
/
/
/
/
/
/

)

, PEXPR1

[Dynamic Index with key == fld lis
[ Pexpr map for Dynamic Index data
PEXPR1, PEXPR2 |
[ Fldids
Fldid 0, Fidid 1 ]
[Dynamic Index] TMPTBLO0O000002BL00
| (SYSPROGRESS.TMPTBL00000001.0)
PROJECT [16] (
| PUB.L [1](
| | TABLE SCAN
)
, PUB.I.Price
, PUB.l.rowid
)

, count (*)

)



Observation:

We can clearly notice that, having table statistics helped SQL Optimizer to select the join order which is more
optimal. That is, SQL optimizer, now identified that creation of Dynamic Index on the Large table amounts to
excessive cost, hence, it selected the join order where the Large table is kept on left side and Dynamic Index

is created on smaller table.

Before Table Statistics: After Table Statistics:

T e € em
Customers . . Orders B cusioners Salestist OrderLines
Distributors Orderdi W pistributors

. | raerLines Orders.
Parts . w SalesHist W Pas
Emptoyees-
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b. Importance of Index statistics - To explain the importance of these statistics, you need to run
provided join query and check the number of I0s using promon utility. And then, you need to
run the index statistics command on tables used by the provided join query and run the same
query again to verify the difference between number of 10s took place with former case.

Now, let us see how index stats effects the performance of a query.
Table Pub.OrderLine_Large already has following 2 indexes.

i) LineNum_Large created on LineNum column

ii) OrderNum_Large created on OrderNum colum.

Now, run the below query.
SELECT TOP 1 ItemNum, OrderNum FROM Pub.OrderLine_Large WHERE LineNum=1 AND OrderNum=10 ORDER

BY ItemNum;

Eile Driver Plugins Session Windows Help

Conneet to: [OESQL [~ @] & Active Session: |1 - OESQL (0ESQ... [ & o [r9] =[]
0 1- OESQL (OESQLDB) as sqldba — |
Catalog: [oEsQLDB -] [&]@] [#] [#] '+ [C]=le[e[e[a[mx[s] [¢[o]E] [E]s] - (€] [e]a] [@]@] [F[F]

‘SELECT TOP 1 ItemNum, OrderNum FROM Pub.OrderLine Large WHERE LineNum=1 AND OrderNum=10 ORDER BY ItemNum
ELECT TOP 1 ItemNum, OrderNum FROM Pub.OrderLine_Large WHERE LineNum=1 AND OrderNum=10 ORDER BY ItemNum| =

Aljases

Limit Rows: [~]l100

| Drivers

SELECT COUNT (* ‘ SELECT " Descri ‘ SELECT TOP 1 * ‘ SELECT TOP 1 * ‘ SELECT TOP 11t T SELECT TOP 11t | SELECT TOP 11t | SELECT TOP 1 It ’/SELECT TOP 11t

select count (* [ SELECT COUNT (* I SELECT " Descri [ SELECT COUNT (*
Rows 1; SELECT TOP 1 ItemNum, OrderNum FROM Pub.OrderLine Large WHERE LineNum=1 AND OrderNum=10 ORDER BY ItemNum Rows: 1, Cols: 0 ® Q= B
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |
Itemnum Ordernum
34 10
1,28/28

/OESQL/OESQLDB/PUB/TABLE/ORDERLINE
rKeconmected o UESQL o]
Query 1 of 1, Rows read: 1, Elapsed time (seconds) - Total: 0.012, SQL query: 0.007, Reading results: 0.005
Reconnected to OESQL
No SQL selected for execr

134PM |
6/1/2016
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Now, check the number of Records read

5 squirreL SQL Client Versi
File Plugins Session Windows Help
Comnect to: OESQL |~| (@2 & Active Session: |1 - OESQL (OESQ... |~| B
., | *01- OESQL (OESQLDB) as sqldba - |
g =
£ |catalog: |OESQLDB|~| [&]@| %] [ EEEE x[g] [¢]e]g] [e]la] g [a]&] 2] [w]w] ]
D
1 Objects [ SQL | -] Proenv - promon cesqldb =B
|SELECT TOP 1 ItemNum, OrderNum FROM Pub.OrderLine _Lag | Bit Rows: 1*“100
It Ji N1 Rec Lock waits ] BI Buf waits [] AI Buf waits =]
SELECT TOP 1 ItemNum, OrderNum FROM Pub.O: Wiri tes by APW Writes by BIW o Writes by ATW
Primary Hits 0 Alternate Hits
288 MB BI Size 376 MB K
50 blocks RM chain 1 blocks
Shared Memory 171177K Segments &
3 Servers, 2 Users (0 Local, 2 Remote, O Batch),0 Apws
Writes by APW 0 writes by BIW 0 % W
RETURN - repeat, U - continue uninterrupted, Q - quit:
QActivity - Sampled at 06/01/16 13:35 for 0:00:16.
== Event Total Per Se Event Per Sec ]
7 " : % * [ commits 1 <1 Undos 0.0
SELECT " Descri | SELECT TOP 1 | SELECT TOP 1 .\ Record Updates o Fecaridl Boads 557 ,
select count (* | R8N lRecord Creates 0 Record Deletes 0 ¥ SELECT COUNT (*
DB Writes .0 DB Reads i . .
Rows 1; SELECT TOP 1 ItemNum, OrderNum FR BT writes 0 BI Reads ¥ Rows: 1,Cols:0 % @ =1 H
Results | MetaData | Info | Overview / Charts | Rotated table] AL Writes 0 P
Record Locks 0 Record waits
Itemnum | Ordernum | Checkpoints 0 Buffs Flushed
34 10 | ; A
g Rec Lock waits BI Buf Waits 0 AI Buf waits 0
writes by APW writes by BIW 0 writes by AIW 0
Buffer Hits Primary Hits 94 Alternate Hits (]
BI Size 376 MB AI size 0 K
50 blocks RM chain 14417 blocks =
Shared Memory 171177K Segments e
3 Servers, 2 Users (0 Local, 2 Remote, O Batch),0 Apws
s /OESQL/OESQLDB/PUB/TABLE/ORDERLINE RETURN - repeat, U - continue uninterrupted, - quit: 52 L1/1
ety [ of I, Kows read: I, Elapsed time (seconds) - [otal: U.UTZ; &l il Y =]
Reconnected to OESQL
Query 1 of 1. Rows read: 1. Elapsed time (seconds) - L
|Query 1 of 1, Rows read: 1. Elapsed time (seconds B

37MB || @ 13557 PMIST
135PM |

‘g A | Desktop & i [ &3

6/1/2016

[Logs: Errors 2, Wamnings 0, Infos 15 B ||

Now, check the query plan. We can notice that it selected index which is created on LineNum column of
Pub.OrderLine_Large table.

[5 squirreL st
File Plugins Session Windows Help

Conneet to: [OESQL [~ @] & Active Session: |1 - OESQL (OESQ.. ||

[ * 01-OESQL (OESQLDB) as sqldba = |
Catalog: [OESQLDB H &l [x] [%

[ Objects [ SOL |

iSELECT "_Description" FROM QPlan
ELECT " Description" FROM QPlan|

sl [¢]e]g] [2]a] g [a]£] 8] [w]w] ]

Aljases

[#] @ |Limit Rows: [~]l100

Drivers

[ SELECT "_Descri |

Rows 28; SELECT " Description" FROM QPlan Rows:1,Cols:0 XQ 1 H

_Description

SELECT COMMAND.
PROJECT [31] TOP 1 (

SORT [30] IN TMPTBL00000000(

| RESTRICT [10] (

| | PROJECT [23] (

PUB.ORDERLINE_LARGE. [2](

INDEX SCAN OF (

| LINENUM_LARGE,

| | (PUB.ORDERLINE_LARGE.Linemum) = (1))

|
I
I
I
)
. PUB.ORDERLINE_LARGE Itemnum

. PUB.ORDERLINE_LARGE.Ordermum

)

| (PEXPR2) = (10)

| Evaluation callback list(
]

)

colid# 2

/OESQL/OESQLDB/PUB/TABLE/ORDERLINE ) ‘
0 UESQL

Query 1 of 1, Rows read: 1, Elapsed time (seconds) - Total: 0.817, SQL query: 0.008, Reading resuls: 0.809
[Query 1 of 1. ] read: 1. Elapsed time (seconds) - Total: 0.808.

=2 H 46MB |l G 1:40:40 PMIST
140 PM
6/1/2016

[Logs: Errors 2, Warnings 0. Infos 15

o
Desitop < il P 43
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_Description

SELECT COMMAND.

PROJECT [31] TOP 1 (

SORT [30] IN TMPTBL0O0000000(
RESTRICT [10] (

| PROJECT [23] (

| | PUB.ORDERLINE_LARGE. [2](

| | | INDEXSCAN OF (

| | | | LINENUM_LARGE,

| | | | | (PUB.ORDERLINE_LARGE.L
1)

| , PUB.ORDERLINE_LARGE.Itemnum

| , PUB.ORDERLINE_LARGE.Ordernum
1)

| (PEXPR2) =(10)

| Evaluation callback list(

|| col id# 2

1)

)

SORTBY (

, Sort project expression #0 == PEXPR1

~— e e e e =

-

, PEXPR1
, PEXPR2

/)

, PEXPR1
, PEXPR2
)

Now, update the Index Statistics for table Pub.OrderLine_Large.
UPDATE INDEX STATISTICS FOR Pub.OrderLine_Large;

— o m—— m—— m— L m m m m ) m m — — — — — —

File Drivers Aliases Plugins Session Windows Help

Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)

%1 1- OESQL (OESQLDB) as sqldba |

Catalog: 2]0] [x] [3] > [Cls]ele][a[%] x]e)[+]o]=) [€]al s [c [+[#[e] @[] @)
Objects | SQL

Aljases

'UPDATE INDEX STATISTICS FOR Pub.OrderLine Large

Limit Rows:

Eim

DATE INDEX STATISTICS FOR Pub.OrderLine_Large|

| Drivers

SELECT " Descri |

Rows 28; SELECT "_Description" FROM QPlan
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |

Rows: 1,Cols: 0 * @& =

| SORT [30] IN TMPTBLO000000O(
|| mestrict {10] ¢

/OESQL/OESQLDB/PUB/TABLE/ORDERLINE

148/48

ey ot RO
Query 1 of 1, Rows read: 28, Elapsed time (seconds) - Total: 0.014, SQL query: 0.01, Reading results: 0.004
0 Row(s) Updated

TEAU: T; TIAPSeU TIie (SECONUs /= Tl U-0Us; SQL YUery: U0y 7; KeauIig TeSuts: U-ouT

ES8E 6 MB

Logs: Errors 2, Warnings 0, Infos 15 &

lelGAGE o

»
Desktop =

WWW.progress.com
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BISGire SOGiETVasEnS I & session Properties

Reconnect to Database in order to get the effects of Index Statistics

ases Plugins|  Dump Session
Connect to: Show tools popup Cirl-T
1[0 1-OESQL (OESQL ¢ Refresh Tree and Cache Fs
2 % Run SQL Ctrl-Enter = =
é "l % Runall SQLs Alt+Shifi-Enter [SLET=ls] ] Fle]
Transacti ,
1 [|SELECT TOP 1 ItemNum, { =, Contents Tab SQL Filter Ctrl+ Shifi-F um=10 ORDER BY ItemNum Limit Rows: [=[t00
£ e CulB i
g File ,

Ctrl+Shift-Comma
Ctrl+Shift-Period
Ctrl+Shift-Y
Ctrl+Shift-Enter

Goto Previous Results Tab

Goto Next Results Tab
#» Toggle current SQL Result Tab sticky
X Rerun the current tab's SQL Query

Show Native SQL
Close (S§ to the database (control alt T) (control alt T)|
Close Session Ctrl-F6
Rename Session/Tab Shift-F6 =]
SELECT " Descri | SEL] _ Close Result Tabs »
Rows 28; SELECT | FreviousSession S Rows: 1, Cols: 0 % @ [ H
Next Session Alt-Right
Results | MetaData | Infc
 Previous SQL Alt-Up
T O itNeg SQL A‘lt-Dou.zn ,
PROJECT [31] TOP 1 (| = Select SQL Cirl+Shift-S
SORT [30] IN TMPTBL| Format SQL Ctrl+Alt-F
Phromctp | 2oes G
|| PUB.ORDERLIN] Remove Quotes Ctrl+Alt+Shift-Q E
Convert to StringBuffer
. /OESQL/OESQLDB/PUB; Escape Dite )
5 o el Shift: 5
Query 1 of 1, Rows tead- 1, Fla Caut SQL to be executed Ctrl S‘h?ﬁ X
ery 1 of 1, Rows read: 28, El] Copy SQL to be executed Ctrl-+Shift-C 2
Remove NewLines Cirl-+Alt+Shift-N -
Limit cell edit WHERE clause size Ctrl+Shift-L |Lugs: Errors 2, Warnings 0, Infos 16 & of 142 MB . @ 1:45:44 PMIST

i ‘& T New SQL Worksheet Ctrl-N e
# New Ohisct Traa Warksheet

it

SSlvEN &

Now, run the same query again.
SELECT TOP 1 ItemNum, OrderNum FROM Pub.OrderLine_Large WHERE LineNum=1 AND OrderNum=10 ORDER
BY ItemNum;

Comnect to: |OESQL |~ | @8] & Active Session: |1 - OESQL (OESQ...

cs Plugins Session Windows Help

o/ ® [ofe[e]

Aliases

*01- OESQL (OESQLDB) as sqldba

(=[] [+] [#] =

slElelealm[=]=[s] [¢]o]E

[=]a] (@] [+[<] o] [@[w] [#]e]

cts | SQL

‘SELECT TOP 1 ItemNum, OrderNum FROM Pub.OrderLine Large WHERE LineNum=1 AND OrderNum=10 ORDER BY ItemNum

Bl

ELECT TOP 1 ItemNum, OrderNum FROM Pub.OrderLine_Large WHERE LineNum=1 AND OrderNum=10 ORDER BY ItemNum|

| Drivers

SELECT " Descri | SELECT TOP 1 It | SELECT TOP 11t |

Rows 1; SELECT TOP 1 ItemNum, OrderNum FROM Pub.OrderLine Large WHERE LineNum=1 AND OrderNum=10 ORDER BY ItemNum
Results | MetaData | Info | Overview / Charts | Rotated table | Resuls as text

Rows: 1,Cols: 0 % @&

Itemnum Ordernum
34 10

/OESQL/OESQLDB/PUB/TABLE/ORDERLINE

135/35

Ty ' quety: ing
Query 1 ofl Rows read: 28, Elapsed time (seconds) - Total: 0.014, SQL query: 0.01, Reading results: 0.004
0 Row(s) Updated
Query 1 of 1, Rows read: 0. Elapsed time (seconds) - Total: 2.2, SQL query: 2.2, Reading results: 0
Query 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 0.762, SQL query: 0.006, Reading results: 0.756
Query 1 of 1, Rows read: 28, Elapsed time (seconds) - Total: 0.004. SQL query: 0.002, Reading results: 0.002

Reconnected to OESi iL

5|

WWW.progress.com

f141 MB . @ 1:46:49 PMIST

|Lugs Ermrsl Wammgsl] Infos16 B

» 6 i
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Now, check the number of Records Read in promon Window.

Rec Lock waits % BI Buf waits AI Buf waits

dwrites b rites by BIW writes by AIW

Buffer Hits % Primary Hits ] Alternate Hits

DB Size 288 MB BI Size 376 MB AI size 0 K

FR chain 50 blocks RM chain 14417 blocks
Shared Memory 171177K Segments T

3 servers, 2 Users (0 Local, 2 Remote, 0 Batch),0 Apws

RETURN - repeat, U - continue uninterrupted, Q - quit
QActivity - Sampled at 06/01/16 13:48 for 0:00:06.

Event Total Per Sec Event
Commits 1 02 undos
Record Updates Record Reads
Record Creates Record Deletes
DB Writes DB Reads
BI Writes BI Reads

AI Writes

Record Locks 9 = Record waits
Checkpoints Buffs Flushed

Rec Lock waits % BI Buf waits

writes by APW writes by BIW writes

Buffer Hits 0 Primary Hits 00 % Alternate Hwts
DB Size M BI Size 376 MB 4

FR chain 50 blocks RM chain

Shared Memory 171177K Segments 1

w

ococoNnow

oo

3 servers, 2 Users (0 Local, 2 Remote, 0 Batch),0 Apws

RETURN - repeat, U - continue uninterr
«|

W 6 L3 Ao o ) e e RPLTTTY

Now, check the query plan for this same query.

5 squire

File Aliases Plugins Session Windows Help

Connect to: |OESQL|~| |#8] & Active Session: |1 - OESQL (OESQ... [+ 4] ® &

.. | 01- OESQL (OESQLDB) as sqldba - |

z e : -

é Catalog: [OESQLDB|~| [&]@] [#] [%] % []#]e B

[ Objects | SQL

» |SELECT "_Description" FROM QPlan ||+ ]&] #[LimitRows: [~]l100

5 = =
% [BELECT " Description" FROM QPlau‘ =
o]

SELECT " Descri ‘ SELECT TOP 1 It | SELECT TOP 1 It r SELECT TOP 11t ' SELECT TOP 11t fSELECT TOP 11t | SELECT " Descri

Rows 34; SELECT "_Description" FROM QPlan Rows: 1, Cols: 0 ® O B

Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |

_Description
SELECT COMMAND. =
PROJECT [31] TOP 1 (
SORT [30] IN TMPTBL00000000(
PROJECT [27] (

RESTRICT [10] (

PROJECT [23] (

PUB.ORDERLINE_LARGE. [2](

| INDEX SCAN OF (

| | ORDERNUM LARGE,

| | | (PUB.ORDERLINE_LARGE.Ordernum) = (10))

) B
/OESQL/OESQLDB/PUB/TABLE/ORDERLINE 1.1/1
i quety: I
Quervlofl Rows read: 28, Elapsedume (seconds) - Total: 0004 SQL query: 0001 Readmzresults 0.002

Recomnected to OESQL

Query 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 0.015, SQL query: g
Query 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 0.009, SQL query: 0.005, Reading results: 0.004
Query 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 0.009, SQL query: 0.005, Reading results: 0.004
Quety Lof 1. Rows read: L. Elapsed tme (seconds) - Total: 0.005. SOL guery: 0.004. Reading results: 0.001

1:50 PM

>
Deskto) a3
i i ( 6/1/2016
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_Description

SELECT COMMAND.
PROJECT [31] TOP 1 (

SORT [30] IN TMPTBLO0000000(

PROJECT [27] (

RESTRICT [10] (

| PROJECT [23] (

| | PUB.ORDERLINE_LARGE. [2](

| | | INDEXSCAN OF (

| | | | ORDERNUM_LARGE,

| | | | | (PUB.ORDERLINE_LAR
1)

| , PUB.ORDERLINE_LARGE.Itemnum
| , PUB.ORDERLINE_LARGE.Ordernum
| , PUB.ORDERLINE_LARGE.Linenum
l)

| (PEXPR3)=(1)

| Evaluation callback list(
| colid# 3

| | [can terminate scan]
l)

)

, PEXPR1

PEXPR2

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

)
SORTBY (
, Sort project expression #0 == PEXPR1

— o m—— ) m m ) m— m m m m m m m m m m— — — — — —

~

, PEXPR1
, PEXPR2
/)

, PEXPR1

, PEXPR2

)

— o m—— m—— ) m m m m m ) m m m ) — — — — — —
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Observation:

What caused the dramatic improvement in query execution time and number of records read!!! With the help
of index statistics SQL Optimizer could differentiate and compare the costs of two different indexes and
selected the index on OrderNum (OrderNum_Large) as it contains more number of unique values and hence

filters more rows.

Before Index Statistics After Index Statistics

ABC Corp DB //ECCorp?

Ordeere OrderLin
OrderNum Large e OrderNum_Large e_Large

[N Large |1 —<

\\//
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c. Importance of Column statistics — There are 2 flavors of column statistics, one which just
updates column statistics for columns which has index on them and the other one, which
collects column statistics for all the columns of the table. We will use the flavor which collects
statistics for all the columns to explain the importance of these statistics. You need to run
provided join query and check the number of 10s using promon utility. And then, you need to
run the column statistics command on tables used by the provided join query and run the
same query again to verify the difference between number of |0s took place with former case.

First, let us check if the Table Statistics exists for the tables which we will be using in our example query to
demonstrate the importance of column statistics. If you think, table and index statistics are enough, then you
may need to re-think about this perspective after this illustration.

Below query checks if the table statistics are present for tables, Pub.Order_Medium, Pub.OrderLine_Medium
and Pub.POLine_Medium.

SELECT * FROM Pub." SysTblStat" WHERE "_Tblid" IN (SELECT "_File-Number" FROM Pub."_File"

WHERE" _File-Name" LIKE '%medium%’');

ion 3.7.1°
File Dr Plugins Session Windows Help

Comneet to: |OESQL |~| (@] &] Active Session: |1 - OESQL (0EsQ... [-[5] ® = [ &[m]

, | *01-OESQL (OESQLDB) as sqidba |

é Catalog: [2]o] [+ [#] #| [clo]ela[elalu]x[a][¢]c]=] [&]a]«|a [a]]a] [@[w] ]
| Objects [soL |

s |SELECT * FROM Pub." SysTbiStat’ WHERE " TblId" IN (SELECT " File-Number" FROM Pub." File" WHERE" File-Name" LIKE ‘Yomediun?%) [-]+ 5] ®[LimitRows: [-][100
g ELECT * FROM Pub." SysTbiStat" WHERE " TblId" IN (SELECT " File-Number" FROM Pub." File" WHERE" File-Name" LIKE "?/bmedium"/u')\ H
A

SELECT COUNT (* ‘ SELECT COUNT (* ‘ SELECT COUNT (* ‘ SELECT " File-N ’/ SELECT * FROM P

Rows 6; SELECT * FROM Pub." SysTblStat"” WHERE " TblId" IN (SELECT "_File-Number" FROM Pub." File" WHERE" File-Name" LIKE '%medium%') Rows: 1, Cols: 0 X e = HE
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |

_Tblid _Property _ Attribute _Value _Val ts _Partitionld

40 2 <null> <mull> 2016-06-06 12:56:27.444 0

40 4 <null> 19716 [<null> 0

42 2 <mull> <mull> 2016-06-06 12:56:27.528 0

42 4 <null> 19716 <null> o

43 2 <null> <mull> 2016-06-06 12:56:27.488 0

43 4 <null> 19716 <null> 0

/OESQL/OESQLDB/PUB/TABLE/POLine 142/42

5 2 s rap E—— queryeoroT = — -
Reconnected to OESQL [
0 Row(s) Updated

Query 1 of 1, Rows read: 0. Elapsed time (seconds) - Total: 0.262, SQL query: 0.262, Reading results: 0
Recomnected to OESQL

Query 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 0.278, SQL query: 0.01, Reading results: 0.268
Recomnected to OESQL H
Query 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 0.253, SQL query: 0.017, Reading results: 0.236 =

A ta OEQOL

= A9 e MRS ET = EE > son 2o’

We can notice that each table has same number of rows (19716).
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Now, let us run the below query to see the effect of column statistics.

SELECT COUNT (*) FROM Pub.OrderLine_Medium OL, Pub.POLine_Medium PO, Pub.Order_Medium O
WHERE OL.ltemNum=PO.IltemNum AND O.OrderNum=0L.OrderNum AND O.CustNum < 2 AND OL.LineNum <
4 AND PO.Qty > 1;

D Bliingy Seasions Wisdass sl
Conneet to: [OESQL [~ @] & Active Session:[1 - OESQL (0EsQ... [-[5i] & o [r9] =[]
* 1 1- OESQL (OESQLDB) as sqldba - |
Catalog: (2o (] [#] [+ [c]e]elo[e]u]a]x]=] [¢]o]¢] [&]a] = [a] [a]&] ] [@]w] [2]]

Objects [ SQL |

SELECT COUNT (*) FROM Pub.OrderLine_Medium OL, Pub.POLine_Medium PO, Pub.Order_Medium O WHERE OL.ItemNum=PO.ItemNum AND O.OrderNum=0L.Order... |~ Limit Rows: [~]l100

ELECT COUNT (*) FROM Pub.OrderLine Medium OL, Pub.POLine_Medium PO, Pub.Order Medium O =
WHERE OL.ItemNum=PO.ItemNum AND O.OrderNum=0L.OrderNum AND O.CustNum < 2 AND OL LineNum < 4 AND PO.Qty > 1;

Aliases

| Drivers

SELECT COUNT (* | SELECT COUNT (* ‘

Rows 1; SELECT COUNT (*) FROM Pub.OrderLine Medium OL, Pub.POLine Medium PO, Pub.Order Medium O WHERE OL.ItemNum=PO.ItemNum AND O.OrdRows:1,Cols:0 %@ = &
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text

count(*)
310016

/OESQL/OESQLDB/PUB/TABLE/POLine 121/21

0 Row(s) Updated =]
Query 2 of 3, Rows read: 0, Elapsed time (seconds) - Total: 0.292, SQL query: 0.292, Reading results: 0

0 Row(s) Updated

Query 3 of 3, Rows read: 0, Elapsed time (seconds) - Total: 0.147, SQL query: 0.147, Reading results: 0
Reconnected to OESQL

Query 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 0.284, SQL query: 0.007, Reading results: 0.277

Reconnected to OESi iL

<IIl

| Logs: Errors 0, Warnings 0, Infos 21 B 1B @ 2:12:02 PMIST

_Description

SELECT COMMAND.

PROJECT [53] (

PROJECT [52] (

JOIN [5][AUG_NESTED_LOOP-JOIN](
JOIN [3][AUG_NESTED_LOOP-JOIN](
RESTRICT [55] (

PROJECT [42] (

| PUB.OL. [1](

| | TABLE SCAN

1)

, PUB.OL.Itemnum

, PUB.OL.Ordernum

, PUB.OL.Linenum

, PUB.OL.rowid

)

—_— — — — —— — — — —

(PEXPR3) < (4)
Evaluation callback list(
/ col id# 3

)

~— =

— m— o —— —— m— m ) m— m L — L —
~— — — — —

—_—— — L — — — —
— m— o —— —— —— o m ) m m— — — — — — —
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— e — — — —

—_—— — e — — — — —

—_—— — ) m— m— — — — — — — — —

—_ -

~

— m— o —— ) m m— — ) — ) m m — — — —

—_

~

E i —

(PEXPR1) = (PEXPRS5)
-- above defines ANL left side ke

INDEX SCAN OF DYN. INDEX ON SYSPRO
| [Dynamic Index with key == fld
| [ Pexpr map for Dynamic Index
PEXPR1, PEXPR2, PEXPR3
[ Fldids
Fldid 0, FidId 1, FldId 2
[Dynamic Index] TMPTBLO0000003
| (SYSPROGRESS.TMPTBL0O000000
RESTRICT [54] (
PROJECT [46] (
| PUB.PO. [2](
| | TABLE SCAN
l)
, PUB.PO.Itemnum
, PUB.PO.Qty
, PUB.PO.rowid
)

—_— — — — — — — —

(PEXPR2) > (1)
Evaluation callback list(
/ colid# 5

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
I
/

~— — — — —

)

(PEXPR2) = (PEXPRS8)
-- above defines ANL left side keys <

INDEX SCAN OF DYN. INDEX ON SYSPROGRES

— m— o —— —— m ) m— m— — — — — L —

[Dynamic Index with key == fld lis
[ Pexpr map for Dynamic Index data
PEXPR1, PEXPR2, PEXPR3 ]

[ Fidids

FldId O, Fldid 1, FldId 2 ]
[Dynamic Index] TMPTBLO0000004BL00
| (SYSPROGRESS.TMPTBL00000002.0)
RESTRICT [56] (
| PROJECT [50] (
| | PUB.O. [4](
| | | TABLESCAN
1)
| , PUB.O.Ordernum
| , PUB.O.CustNum
| , PUB.O.rowid
)

| (PEXPR2)<(2)

| Evaluation callback list(
|| col id# 3

)



—_—— -~ — -
—_—— -~ —
N~ — — —
~

, count (*)
l)
, PEXPR1

Reason for Slower execution:
If we analyze, the intermediate join (between Pub.OrderlLine_Medium and Pub.POLine_Medium) produced

around 3.6 million rows!!!
SELECT COUNT(*) FROM Pub.OrderLine_Medium OL, Pub.POLine_Medium PO
WHERE OL.IltemNum=PO.ltemNum AND OL.LineNum<4 AND PO.Qty>1;

LC N b i A -

File Drivers Aliases Plugins Session Windows Help

1
Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)

%1 1- OESQL (OESQLDB) as sqldba |
= 2] [# [#) » [cle]elelelalalx[s) [¢]o]s) [€]a)a 0] [a]#[e] (@]) [#]r]

Objects | SQL

‘SELECT COUNT (*) FROM Pub.OrderLine_Medium OL, Pub.POLine_Medium PO WHERE OL.ItemNum=PO.ItemNum AND OL.LineNum < 4 AND PO.Qty > 1

ELECT COUNT (*) FROM Pub.OrderLine Medium OL, Pub.POLine_Medium PO
RE OL.ItemNum=PO.ItemNum AND OL.LineNum <4 AND PO.Qty > ;

s

=

Aliases

Limit Rows: [~]l100 |

Drivers

<[

SELECT COUNT (* |
Rows 1; SELECT COUNT (*) FROM Pub.OrderLine Medium OL, Pub.POLine Medium PO WHERE OL.ItemNum=PQ.ItemNum AND OL.

LineNum < 4 AND PO.QtRows:1,Cols:0 % &K

Results | MetaData | Info | Overview / Charts | Rotated table | Results as text

count(*)
3612112

/OESQL/OESQLDB/PUB/TABLE/POLine 141/41

< e e T s = -
ery 1 of 1, Rows read: 85, Elapsed time (seconds) - Total: 0.019. SQL query: 0.01. Reading results: 0.009

Logs: Errors 0, Warnings 0. Infos 21

3.6 million

OrderLine POLine
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Now, run the column statistics for the 3 tables involved in the query.
UPDATE ALL COLUMN STATISTICS FOR Pub.Order_Medium;

UPDATE ALL COLUMN STATISTICS FOR Pub.OrderLine_Medium;
UPDATE ALL COLUMN STATISTICS FOR Pub.POLine_Medium;

File Drivers Aliases Plugins Session Windows Help

Conneet to: [OESQL [~ @] & Active Session:[1 - OESQL (0EsQ... [-[5i] & o [r9] =[]

*01- OESQL (OESQLDB) as sqldba - |

Catelog: (#le] (&) [3] [* [Cl=]elele@[a[=]s) [s]o]=] [E]s] s (€] [<[#]e] @[] =)
Objects | SQL

Aliases

| Drivers

UPDATE ALL COLUMN STATISTICS FOR Pub.POLine_Medium - Limit Rows: [-][100

[UPDATE ALL COLUMN STATISTICS FOR Pub.Order Medium; =
[UPDATE ALL COLUMN STATISTICS FOR Pub.OrderLine Medium; =
[UPDATE ALL COLUMN STATISTICS FOR. Pub.POLineiMcdiL\m;l =
JOESQL/OESQLDB/PUB/TABLE/POLine 3,52/158

0 Row(s) Updated
Query 1 of 1, Rows read: 0, Elapsed time (seconds) - Total: 0.173, SQL query: 0.173, Reading results: 0
0 Row(s) Updated
Query 1 of 3, Rows read: 0, Elapsed time (seconds) - Total: 0.576, SQL query: 0.576, Reading results: 0
0 Row(s) Updated
Query 2 of 3, Rows read: 0, Elapsed time (seconds) - Total: 0.292, SQL query: 0.292, Reading results: 0

0 Row(s Uidated

| Logs: Errors 0, Warnings 0, Infos 19
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You need to Reconnect to see the effect of Column Statistics.

5 squirrel SQI Gient Version 3730l & Session Properties
File rs Aliases Plugins|  Dump Session
Connectto: [OESQL[~] (@8] &  show tools popup Cul-T
. %0 1- OESQL (OESQL ¢ Refresh Tree and Cache F5
2 X % Run SQL Ctrl-Enter = =
3 Ca'a_log' 4 % Run all SQLs Alt+Shift-Enter [SLET=ls] ] Fle]
Objects | SQL o : .
1 [[UPDATE ALL COLUMN § = Contents Tab SQL Filter Ctrl+Shi \'HIOO
£ |[UPDATE ALL COLU| View in Object Tree cul-B =
8 JUPDATE ALL COLU ;. ; -
~ |UPDATE ALL COLU— = - [
Goto Previous Results Tab Ctrl+Shift-Comma
Goto Next Results Tab Ctrl-+Shift-Period =
» Toggle current SQL Result Tab sticky Ctrl+Shift-Y
% Rerun the current tab's SQL Query Ctrl+Shift-Enter
Show Native SQL
| Recomect
cl to the database (control alt T) (control alt T)|
Close Session Ctrl-F6
Rename Session/Tab Shift-F6
Close Result Tabs ’
Previous Session Alt-Left
Next Session Alt-Right
 Previous SQL Alt-Up
£ Next SQL Alt-Down
£ Select SQL Ctrl+Shift-S
/OESQL/OESQLDB/PUB/|  Format SQL Crl+AIF 3,52/158
0 Row(s) Updated Quote SQL Cirl+Alt-Q 2]
Query 1 of 1, Rows read: 0, Elaj Remove Quotes Ctrl+Alt+Shift-Q
0 Row(s) Updated Convert to StringBuffer
Query 10f3, Rows read: 0, Elaj  Escape Date
g‘i‘;‘y"gslg’_d;fgs read: 0, Ela| CUFSQL 10 be enccrted CuliStifeX
0 Row(s) Updated Copy SQL to be executed Ctrl+Shift-C L
h Remove NewLines Crl+Alt+Shift-N B
[ \ Limit cell edit WHERE clause size Ctrl+Shifi-L Logs: Errors 0, Warnings 0, Infos 19
9 New SQL Worksheet Ctrl-N S 208PM |

# Naw Ohiect Traa Warkshast 6/6/2016
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Now, run the same query again.
SELECT COUNT (*) FROM Pub.OrderLine_Medium OL, Pub.POLine_Medium PO, Pub.Order_Medium O

WHERE OL.ltemNum=PO.ltemNum AND O.OrderNum=0L.OrderNum AND O.CustNum < 2 AND OL.LineNum <

4 AND PO.Qty > 1;

Plugins Session Windows Help

Conneet to: [OESQL [~ @] & Active Session:[1 - OESQL (0EsQ... [-[5i] & o [r9] =[]

*01- OESQL (OESQLDB) as sqldba - |

caalog: omsua[1] [#]@)] (] [x] || (o] #]=[a]ola|alx|a] [v]0] ) (6] = (o] [<]=] 8] [@]4)] 5]
Objecs | 5L |

Aliases

SELECT COUNT (*) FROM Pub.OrderLine_Medium OL, Pub.POLine_Medium PO, Pub.Order Medium O WHERE OL.ItemNum=PO.ItemNum AND O.OrderNum=OL.Order... |~

Limit Rows: [-][100

ELECT COUNT |[*) FROM Pub.OrderLine_Medium OL, Pub.POLine_Medium PO, Pub.Order_Medium O
WHERE OL.ItemNum=PO.ItemNum AND O.OrderNum=0L.OrderNum AND O.CustNum < 2 AND OL LineNum < 4 AND PO.Qty > 1;

| Drivers

SELECT COUNT (* |

Results | MetaData | Info | Overview / Charts | Rotated table | Results as text

Rows 1; SELECT COUNT (*) FROM Pub.OrderLine Medium OL, Pub.POLine Medium PO, Pub.Order Medium O WHERE OL.ItemNum=PO.ItemNum AND O.OrdRows: 1, Cols: 0 * o o E

count(*)
310016

/OESQL/OESQLDB/PUB/TABLE/POLine 1,17/17

0 Row(s) Updated
Query 1 of 3, Rows read: 0, Elapsed time (seconds) - Total: 0.576, SQL query: 0.576, Reading results: 0
0 Row(s) Updated
Query 2 of 3, Rows read: 0, Elapsed time (seconds) - Total: 0.292, SQL query: 0.292, Reading results: 0
0 Row(s) Updated
Query 3 of 3, Rows read: 0, Elapsed time (seconds) - Total: 0.147, SQL query: 0.147, Reading results: 0

Reconnected to OESi iL

<IIT

Logs: Errors 0, Warnings 0, Infos 20 B 1B @[ 2:11:28PMIST

Now, check the query plan.

_Description

SELECT COMMAND.

PROJECT [53] (

PROJECT [52] (

JOIN [66][AUG_NESTED_LOOP-JOIN](
JOIN [65][AUG_NESTED_LOOP-JOIN](
RESTRICT [55] (

PROJECT [42] (

| PUB.OL. [1](

| | TABLE SCAN

1)

, PUB.OL.Itemnum

, PUB.OL.Ordernum

, PUB.OL.Linenum

, PUB.OL.rowid

)

—_— — — — — — — — —

(PEXPR3) < (4)
Evaluation callback list(
/ col id# 3

)

—_—— — — o — e — — — — — —
—_—— — — L — — — — — — — —
—_—— — — o — e — — e — — — — —

—_— — — — — — L — — — — — —

~— — — — —
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— e — — — —

—_—— — e — — — — —

—_—— — — L — — — — —

~

— m— o —— —— m— ) m— — ) — — —

-

(PEXPR2) = (PEXPRS5)
-- above defines ANL left side ke

—

~

INDEX SCAN OF DYN. INDEX ON SYSPRO
[Dynamic Index with key == fld
[ Pexpr map for Dynamic Index
PEXPR1, PEXPR2, PEXPR3

[ Fidids

FldId O, Fldid 1, Fldid 2
[Dynamic Index] TMPTBLO0000003
| (SYSPROGRESS.TMPTBLO000000
RESTRICT [56] (
| PROJECT [50] (
| | PUB.O. [4](
| | | TABLE SCAN
1)
| , PUB.O.Ordernum
| , PUB.O.CustNum
| , PUB.O.rowid
)

| (PEXPR2)<(2)
| Evaluation callback list(
|/ col id# 3
)

)

E
— . —— — m ) m m m m m m m m— — — — — — —

(PEXPR1) = (PEXPRS)
-- above defines ANL left side keys <

INDEX SCAN OF DYN. INDEX ON SYSPROGRES
| [Dynamic Index with key == fld lis
| [ Pexpr map for Dynamic Index data
PEXPR1, PEXPR2, PEXPR3 ]

[ Fidids

FldId O, Fldid 1, Fldid 2 ]
[Dynamic Index] TMPTBLO0000004BL00
| (SYSPROGRESS.TMPTBL00000002.0)
RESTRICT [54] (
| PROJECT [46] (
| | PUB.PO.[2](
| | | TABLESCAN
1)
| , PUB.PO.Iltemnum
| , PUB.PO.Qty
| , PUB.PO.rowid
)

| (PEXPR2) > (1)
| Evaluation callback list(

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
||/ colid# 5



—_—— — — —
—_— — — —
S— — — — —

—_ —
- —

, count (*)
1)
, PEXPR1

)

Reason for faster execution:
We can notice that, due to column statistics in place intermediate join is now between Pub.Order_Medium
and pub.OrderLine_Medium which produces 1120 rows and that is why it is much faster.

SELECT COUNT(*) FROM Pub.OrderLine_Medium OL, Pub.Order_Medium O
WHERE O.OrderNum=0L.OrderNum AND O.CustNum < 2 AND OL.LineNum<4;

5 squir
File Drivers Aliases Plugins Session Windows Help

Conneet to: [OESQL [~ @] & Active Session:[1 - OESQL (0EsqQ... [-[5i] & o [r9] =[]
0 1- OESQL (OESQLDB) as sqldba — |
Catalog: (2o (] [#] [+ [c]e]elo[e]u]a]x]=] [¢]o]¢] [&]a] = [a] [a]&] ] [@]w] [2]]
Objects | SQL |

SELECT COUNT (*) FROM Pub.OrderLine_Medium OL, Pub.Order Medium O WHERE O.OrderNum=OL.OrderNum AND O.CustNum < 2 AND OL.LineNum < 4 =

Aliases

Limit Rows: [-][100

D

| Drivers

ELECT COUNT (*) FROM Pub.OrderLine Medium OL, Pub.Order Medium O
RE 0.0rderNum=0L.OrderNum AND O.CustNum < 2 AND OL LineNum < 4|

K T

| SELECT COUNT (* | SELECT COUNT (* | SELECT * FROM QPlan | SELECT COUNT (* |
Rows 1; SELECT COUNT (*) FROM Pub.OrderLine Medium OL, Pub.Order Medium O WHERE O.OrderNum=OL.OrderNum AND O.CustNum < 2 AND OL.LinelRows: 1, Cols: 0 ® G E
Results (Me?aData ‘ Info | Overview / Charts ‘ Rotated table (Results as text ‘

count(*)
1120

/OESQL/OESQLDB/PUB/TABLE/POLine 10,68 / 145

Query 1 of 1, Rows read: 0, Elapsed time (seconds) - Total: 0.278, SQL query: 0.278, Reading results: 0 =
Reconnected to OESQL

Query 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 0.226, SQL query: 0.015, Reading results: 0.211
Query 1 of 1, Rows read: 85, Elapsed time (seconds) - Total: 0.016. SQL query: 0.009, Reading results: 0.007

Logs: Errors 0, Warnings 0, Infos 22 &

WWW.progress.com



1120 rows

OrderLine

Observation: Having column statistics helped SQL Optimizer to come up with more optimal join order which
made the overall query execution much faster. For instance, with the help of column statistics in place, SQL
Optimizer could identify that, filter on OrderNum of table Pub.Order can filter more number of rows, because
it has more number of unique values and selected this table as part of the intermediate join.
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Chapter 9 - What goes into Statistics?

In this chapter you will learn what is inside the statistics and how this information helps SQL Optimizer to come
up with optimal query plans.

First let us see about Table Statistics. The System Table involved in this is, Pub.”_SysTblStat”. Let us see what
goes into this table when we update the Table statistics. Go to Squirrel window, and check for this table
structure.

Click on “Objects” Tab (just beside the SQL Tab).

File Driver Plugins Session Windows Help
Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)
4 [ *01- OESQL (OESQLDB) as sqldba - |
2 [caog: () [ %) = Elealg) [~ = ]e] 9
= | otjeen [ 501 |
n [ @Y} Metadata ' Status (Catalogs ‘ Schemas ' Table Types ' Data Types ‘ Numeric Functions TSI:(iug Functions | System Functions rTime/Date Functions | Keywords | Supported Refactorings.
£ - S 2Es0D Property Name Value B
a IDBC Driver CLASSNAME com.ddtek jdbe.openedge.OpenEdgeDriver [
— JDBC Driver CLASSPATH C:\P; OpenEdgelj: dge. jar
getURL jdbc:datadi dge://localhost:9099;CATALOGOPTIONS-=...
isReadOnly false r
E 2 PR |
allProceduresAreCallable false H
allTabl, bl false
d i TudeBlot false
generatedKeyAlwaysReturned (<Unsupported>
cetClientinfoProperties A ing] d local to driverApplicati dlo...
setDatal inorVersion 6
getDriverMajor Version 5
cetDriverMinorVersion 1
o ‘haracter:
cetIDBCMajorVersion 4
getIDBCMinorVersion 0
2 i iteralLength 31995
cetMaxCatalogNameLength 32
cetMaxCharLiteralLength 31995
eetMaxColumnNameLength 32
cetMaxColumnsIinGroupBy 5000
cetMaxC d 16
cetMaxColumnsInOrderBy o
cetMaxC 1 5000
getMaxColumnsInTable 5000
cetMaxC i o a
/OESQL [ Ll

[ [Logs: Errors 0, Warnings 0, Infos 9 B || 5 bf 244 MB . @ [ 8:41:57 AMIST

841AM |
6/3/2016

>
Desktop — « i3 % 82 s O
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Expand the alias “OESQL”

File Drivers Aliases Plugins Session Windows Help

Connect to: |OESQL|~| [@]

Active Session: 1 - OESQL (OESQ...

CENEEE

4 [ *01- OESQL (OESQLDB) as sqldba - |
£ |casog (&2 %] [#] alal- e El
= |/ otjecs sr |
o [ @JT}| Metadata ' Status (Catalogs ‘ Schemas ' Table Types ' Data Types ‘ Numeric Functions TSkiug Functions ‘ System Functions rTime/Daﬁe Functions | Keywords | Supported Refactorings.
|+ clomsal
Z| +® OESQLDB Esoperty Name ; ok =
A + EDPUB JIDBC Driver CLASSNAME com.ddtek.jdbe.openedge. OpenEdgeDriver [«
— JDBC Driver CLASSPATH C:\P; OpenEdgelj: dge. jar
getURL jdbc:datadi dge://localhost:9099;CATALOGOPTIONS-=...
Lmranes isReadOnly false b
- 2 1 1dabili 1
s ;’l]i)“éEDURE allProceduresAreCallable false H
& UDT allTabl, lectabl gaise
d i IudeBlot alse
L g §3§§§3Guss gencratedKeyAlwaysRetumed [Unsupported>
getClientInfoProperties i d local to driverApplicati dlo...
setDatal inorVersion 6
getDriverMajor Version 5
cetDriverMinorVersion 1
o ‘haracter:
cetIDBCMajorVersion 4
cetIDBCMinorVersion o
2 i iteralLength 31995
cetMaxCatalogNameLength 32
cetMaxCharLiteralLength 31995
eetMaxColumnNameLength 32
getMaxC 5ToupB; 5000
cetMaxC d 16
cetMaxColumnsInOrderBy o
cetMaxC 1 5000
getMaxColumnsInTable 5000
cetMaxC i o a
/OESQL [ 11/1

[Logs: Errors 0, Warnings 0, Infos 9

File Drivers Aliases Plugins Session Windows Help

Connect to: |OESQL|~| [@]

CENEEE

5 | *01-OESQL (OESQLDB) as sqldba - |
£ [can [B[e] + % @] Eslae W
= Objects | SQL
o [ W@ Metadata ' Status (Catalogs ‘ Schemas ' Table Types ' Data Types ‘ Numeric Functions TSkiug Functions ‘ System Functions rTime/Daﬁe Functions | Keywords | Supported Refactorings.
3 ¢ ESYSTEM TABLE =
" N Property Name Value i
A JIDBC Driver CLASSNAME com.ddtek.jdbe.openedge. OpenEdgeDriver [«
— JDBC Driver CLASSPATH C:\P; OpenEdgelj: dge. jar
= |getURL jdbc:datadi dge://localhost:9099;CATALOGOPTION
isReadOnly false r
L] 1 1dabili 1
allProceduresAreCallable false H
allTabl, lectabl false
d i TudeBlot false
generatedKeyAlwaysReturned (<Unsupported>
getClientInfoProperties i d local to driverApplicati dlo...
setDatal inorVersion 6
getDriverMajor Version 5
getDriverMinor Version 1
o ‘haracter:
get/DBCMajorVersion 4
¢et/DBCMinorVersion o
2 i iteralLength 31995
getMaxCatalogNameLength 32
getMaxCharLiteralLength 31995
eetMaxColumnNameLength 32
getMaxC 5ToupB; 5000
getMaxC d 16
getMaxColumnsinOrderBy o
getMaxC 1 5000
getMaxColumnsInTable 5000
= | getMaxC i 0 o
Kl Iv] F—— FE— E P B
JOESQL [ Ll

|L0gs: Errors 0, Warnings 0, Infos 9 § f 244 MB . @ 8:43:42 AMIST
843 AM

>
Desktop — « i3 % 82 s O

6/3/2016
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Look for Pub.”_SysThlStat” and click on it. Notice the columns of this table.

Eile Drivers < Plugins Session Windows Help
Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)

%1 1- OESQL (OESQLDB) as sqldba |

H
HED [E[o] %] [*] [» [Ela]s[g] [« #]4] [@[w]
| |[ Objeets | sQL
wll s E Info | Content | Row Count | Columns | Primary Key | Exported Keys | Imported Keys | Indexes | Privileges | Column Privileges | Row IDs | Versions |
7 =
g [ _Sysprocedures COLUMN ... | TYPE_N...|IS_NULLA... |DECIMAL_DIG...| COLUMN._... | COLUMN... REMA...[DATA_T...|BUFFER_LEN...| NUM_PREC R...|NULLA...[SQL_DATA T...[SQL_DATETD
a [ _Sysproctext Thlid integer  NO 0 10 NULL <mull> |4 4 10 0 4 0
= [ _Sysrealstat | Property |integer YES ) 10 INULL <mll> |4 4 10 1 4 o
[ _Sysrefconstrs |_Attribute |integer YES 0 10 INULL <mull> |4 4 10 1 4 o
 _Sysroles _Value bigint _|YES 0 19 INULL <mll> -5 20 10 1 -5 0
[ _Sysschemas | Val_ts timestamp |YES 9 23 INULL <mull> |93 16 <null> 1 11 o
[ _Sysseqauth |_Partitionld _|integer NO 0 10 INULL <mll> |4 4 10 ) 4 0

[ _Syssmintstat
[ _Syssynonyms
[ _Systabauth

[ _Systblconstrs
8

[ _Systimestat
[ _Systinyintstat
[ _Systrigeols
[ _Systrigger

@ _Systsstat

@ _Syststzstat M
[ _Sysvarcharstat

B _Sysviews

[ _Sysviews Name |
[ _TableStat

[ _Tenant =
[ _Trans

E _TxeLock
B _User

Em UserlO

il I I K I

/OESQL/OESQLDB/PUB/SYSTEM TABLE/_Systblstat

Reconnected to OESQL

Logs: Errors 8, Warnings 0, Infos 10 &

Columns we are interested in are “_Thlld” & “_Value”. Column “_Tblld” denotes the Table Identifier for which
Table Statistics are collected and column “_Value” denotes the number of rows the table contains.
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Now, go back to “SQL” Tab and run the below query to see table statistics information of table
Pub.Order_Medium. The number 19716 denotes the table cardinality and other value denotes the timestamp
when table statistics ran last time.

SELECT * FROM Pub."_SysTbiStat" WHERE "_Tblid" = (SELECT "_File-Number" FROM Pub."_File" WHERE "_File-
Name" = 'Order_Medium');

File Drivers Aliases Plugins Session Windows Help

Conneet to: [OESQL | @] & Active Session:|1 - OESQL (OESQ... |

L ORIEnn

., | *01- OESQL (OESQLDB) as sqldba - |
3
£ [canig [&le] [« [#] = [Clslelelolalalx]sl [s]o]s) [Ela] ) «[s]s] @9 =]
Objects | SQL
4 ||SELECT * FROM Pub." SysTblStat" WHERE "_Tblid" = (SELECT "_File-Number" FROM Pub." File" WHERE "_File-Name" ='Order_Medium'") [Limit Rows: M ‘100
i
g ELECT * FROM Pub." SysTbiStat" WHERE "_Tblid" = (SELECT "_File-Number" FROM Pub."_File" WHERE " File-Name" = 'Order_Medium)| B
A ident expected
| SELECT COUNT (* | SELECT COUNT (* | SELECT * FROM QPlan | SELECT COUNT (* | SELECT * FROM P
Rows 2; SELECT * FROM Pub." SysTblStat" WHERE " _Tblid" = (SELECT "_File-Number" FROM Pub." File" WHERE "_File-Name" = 'Order Medium'[Rows:1,Cols:0 %@ =
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |
_Tblid _Property | _Attribute _Value _Val ts _Partitionld
40 2 mull> <mull> 2016-06-06 12:56:27.444 0
40 4 <null> 19716 <null> o
/OESQL/OESQLDB/SYSPROGRESS/VIEW 1.45/45
Reconnected to OESQL E
Query 1 of 1, Rows read: 1, Elapsed time (seconds) - Total: 0.226, SQL query: 0.015, Reading results: 0.211
Query 1 of 1, Rows read: 85, Elapsed time (seconds) - Total: 0.016, SQL query: 0.009, Reading results: 0.007
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Now, let us see what goes into Index Statistics. The System Table which is used in this is, Pub.”_SysldxStat”.
Check what goes into this system table when we update Index Statistics.

First, see that the index statistics are not present for table Pub.Customer

SELECT * FROM Pub." SysldxStat" WHERE "_Tblid" = (SELECT "_File-Number" FROM Pub." _File" WHERE "_File-
Name" = 'Customer’);

File Drivers Aliases Plugins Session Windows Help

Conneet to: [OESQL | @] & Active Session:|1 - OESQL (OESQ... |

L ORIEnn

., | *01- OESQL (OESQLDB) as sqldba - |
H
£ [canios (&[] [x] [#] * [C]s]e[elelaa]x[s] [¢]o]e) [ala] - [c] @e]s] @[ [#[e]
Objects | SQL
2 |[SELECT * FROM Pub."_SysldxStat" WHERE "_Tblid" = (SELECT "_File-Number" FROM Pub." File" WHERE "_File-Name" = Customer') = Limit Rows: [-][100
£
g ELECT * FROM Pub." SysldxStat" WHERE " Tblid" =|[SELECT "_File-Number" FROM Pub."_File" WHERE " File-Name" = 'Customer’)|
(=}
| SELECT COUNT (* | SELECT COUNT (* | SELECT * FROM QPlan | SELECT COUNT (* | SELECT * FROMP | SELECT * FROMP |
Rows 0; SELECT * FROM Pub." SysIdxStat" WHERE "_Tblid" = (SELECT "_File-Number" FROM Pub." File" WHERE "_File-Name" = 'Customer') * o O E
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |
_Tblid | Idxid _Property | _Atiribute | _Value I _Val ts | _Partitiontd |
/OESQL/OESQLDB/SYSPROGRESS/VIEW 1,122/122
Query 1 of 1, Rows read: 1, Elapsed time (seconds) - Total: 0.226, SQL query: 0.015, Reading results: 0.211 =i
Query 1 of 1, Rows read: 85, Elapsed time (seconds) - Total: 0.016, SQL query: 0.009, Reading results: 0.007
Query 1 of 1, Rows read: 1, Elapsed time (seconds) - Total: 0.181, SQL query: 0.008, Reading results: 0.173
Query 1 of 1. Rows read: 2. Elapsed time (seconds) - Total: 0.012, SQL query: 0.009. Reading results: 0.003
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Now, let us run the index statistics for this table, Pub.Order.
UPDATE INDEX STATISTICS FOR Pub.Customer;

D liases Plugins Session Windows Help
Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)

%1 1- OESQL (OESQLDB) as sqldba |

é Catalog: (&[] [+] [ [#] [cle]=lo[t[a]=]*]s] ] o] 8] [E]a]x(a] [«]<]s] @[] [#]e]
Objects [ SQL |
» |UPDATE INDEX STATISTICS FOR Pub.Customer - Limit Rows: [~]l100
£ [[UPDATE INDEX STATISTICS FOR Pub.Customer]
A

| SELECT COUNT (* | SELECT COUNT (* | SELECT * FROM QPlan | SELECT COUNT (* | SELECT * FROM P | SELECT * FROMP |

Rows 0; SELECT * FROM Pub." SysIdxStat" WHERE "_Tblid" = (SELECT "_File-Number" FROM Pub." File" WHERE "_File-Name" = 'Customer') ® G E
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |
_Tblid | Idxid _Property | _Attribute | Value I Val ts | _Ppartitiontd |
/OESQL/OESQLDB/SYSPROGRESS/VIEW 1.41/41

Query 1 of 1, Rows read:

Elapsed time (seconds) - Total: 0.181, SQL query: 0.008, Reading results: 0.173 B
Query 1 of 1, Rows re: lapsed time (seconds) - Total: 0.012, SQL query: 0.009, Reading results: 0.003
Query 1 of 1, Rows re: lapsed time (seconds) - Total: 0.015, SQL query: 0.012, Reading results: 0.003

0 Row(s Uidated

Logs: Errors 0, Warnings 0, Infos 22 &

Now, run the same query again to see what went into Index Statistics System Table, Pub.”_SysldxStat”.
SELECT * FROM Pub." SysldxStat" WHERE "_Tblid" = (SELECT "_File-Number" FROM Pub." _File" WHERE " _File-
Name" = 'Customer’);

Eile Drivers Aliases Plugins Session Windows Help
Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)

%1 1- OESQL (OESQLDB) as sqldba |

8
£ [casiog 2]0] [x] [3] > [Cls]ele][a[%] x]e)[+]o]=) [€]al s [c [+[#[e] @[] @)
Objects | SQL
» SELECT * FROM Pub."_SysldxStat" WHERE "_Tblid" = (SELECT "_File-Number" FROM Pub." File" WHERE " File-Name" = 'Customer') " Limit Rows: "‘ ‘100
g
A

SELECT * FROM Pub."_SysldxStat" WHERE " Tblid" = (SELECT "_File-Number" FROM Pub." File" WHERE " File-Name" = 'Customer)) L

SELECT COUNT (* | SELECT COUNT (* | SELECT * FROM QPlan | SELECT COUNT (* | SELECT * FROM P | SELECT * FROM P | SELECT * FROMP |

Rows 23; SELECT * FROM Pub." SysIdxStat" WHERE " _Tblid" = (SELECT " File-Number" FROM Pub." File" WHERE " File-Name" = 'Customer') Rows:1Cols:l %@ E
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |
_Tblid _Idxid _Property _Attribute _Value _Val ts _Partitionld
2 13 7 0 0 [<null> 0
2 13 8 0 0 [<null> 0
2 13 i1 0 0 [<null> 0
2 14 5 0 5 [<null> 0
2 14 5 1 796 [<null> 0
2 14 6 0 2 [<null> 0
2 14 7 0 4 [<null> 0
2 14 8 9133 <null> 0
2 14 11 0 1061 [<null> 0
2 14 i1 1 7 [<null> 0
2 15 5 0 1017 [<null> 0
2 15 6 0 2 [<null> 0
2 15 7 0 7 <null> 0
2 15 R n 22035 <> n
/OESQL/OESQLDB/SYSPROGRESS/VIEW 3.1/3
Query 1 of 1, Rows read: 2. Elapsed time (seconds) - Total: 0.012, SQL query: 0.009, Reading results: 0.003 =

Query 1 of 1, Rows read:
0 Row(s) Updated
Query 1 of 1, Rows read: 0, Elapsed time (seconds) - Total: 0.028, SQL query: 0.028, Reading results: 0

Elapsed time (seconds) - Total: 0.015, SQL query: 0.012, Reading results: 0.003

Logs: Errors 0, Warnings 0, Infos 22 &
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We can notice that, there are 3 indexes, each containing 5 or more than 5 properties. Property value “5”

denotes number of unique values, property “6” denotes the number of levels in index, property “7” denotes
the number of blocks this index occupied, property “8” denotes size of the index in bytes and property “11”

denotes the max dup (highest number of duplicate values that SQL found).

Now, let us check what goes into Column Statistics. The system table involved in this is, Pub.”_SysColStat”
and various system tables specific to data type of column, such as Pub.”_SysIntStat” or Pub.”_SysNumStat”.
These System tables basically represents Histogram which stores information about column data. Table,
Pub.”_SysColStat” stores the number of unique values in each bucket (there will be total 40 buckets as of
OpenEdge 11.6) and systable pub.”_Sys<data_Type>Stat” stores the boundary values of each bucket.

Sample histogram might look like below

140
120
100
>
© g0
()
3
(o
L 60
40
) | ‘ ‘ ‘ ‘
o ol I I | ]
1 5 12 20 40 49 58 72 83 94 103 120 143 156 180 220 270 299 325 400
B Boundary Values
Bucket 1 2 3 4 5 6 7 39 40
Number
Unique 1 3 5 8 12 15 20 380 400
count
Boundary | 5 10 20 100 25 100 20 10 30
value
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First, check that the column statistics are not present for table Pub.Customer.

SELECT * FROM Pub." SysColStat" WHERE " _Tblid" = (SELECT "_File-Number" FROM Pub." File" WHERE " _File-

= 'Customer’);

liases Plugins Session Windows Help

Conneet to: [OESQL [~ @] & Active Session:[1 - OESQL (0EsqQ... [-[5i] & o [r9] =[]

%1 1- OESQL (OESQLDB) as sqldba |

clelelefe[mla]x[e] [+][o]e] [Ela]« (el [«]<]a] [@]a] 2]

2 [catatog: (&) %] [*] &
i Objects | SQL

2 |[SELECT * FROM Pub."_SysColStat" WHERE "_Tblid" = (SELECT "_File-Number" FROM Pub."_File” WHERE "_File-Name" = 'Customer’) = Limit Rows: [-][100
B
z
& L
~ISELECT * FROM Pub."_SysColStat" WHERE " Tblid" = (SELECT "_File-Number" FROM Pub." File" WHERE " _File-Name" = 'Customer’)] H
SELECT COUNT (* [ SELECT COUNT (* | SELECT * FROM QPlan | SELECT COUNT (* | SELECT * FROM P | SELECT * FROMP | SELECT * FROMP | SELECT * FROMP |
Rows 0; SELECT * FROM Pub." SysColStat" WHERE " Tblid" = (SELECT "_File—Number" FROM Pub." File" WHERE " File-Name" = 'Customer') * Q=K
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |
_Tblid | Colid | Property | Attribuie | _Value | _Val ts | _Partitiontd |
/OESQL/OESQLDB/SYSPROGRESS/VIEW 3.99/101

Query 1 of 1, Rows read: 0. Elapsed time (seconds) - Total: 0.015, SQL query: 0.012, Reading results: 0.003

0 Row(s) Updated

Query 1 of 1, Rows read:
ery 1 of 1, Rows re:

Elapsed time (seconds) - Total: 0.028, SQL query: 0.028, Reading results: 0
Elapsed time (seconds) - Total: 0.008. SQL query: 0.004, Reading results: 0.004

Logs: Errors 0, Warni

WWW.progress.com
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And check the table Pub.”_SysIntStat” for integer columns of Pub.Customer table.
SELECT * FROM Pub." SysintStat" WHERE "_Thlid" = (SELECT "_File-Number" FROM Pub." _File" WHERE " _File-
Name" = 'Customer’);

liases Plugins Session Windows Help

Conneet to: [OESQL [~ @] & Active Session:[1 - OESQL (0EsqQ... [-[5i] & o [r9] =[]
*11- OESQL (OESQLDB) as sqldba ' |

[=[@] (] [#] | [cleleleualalx]s] [«]o]=] [@a]=(a] [=]<]a] @[] [2]e]

Catalog:

Objects | SQI

SELECT * FROM Pub." SysIntStat" WHERE "_Tblid" = (SELECT "_File-Number" FROM Pub." File" WHERE "_File-Name" = 'Customer’) "

Aliases

Limit Rows: [-][100

| Drivers
I

ELECT * FROM Pub." SysIntStat" WHERE "_Tblid" =[[SELECT "_File-Number" FROM Pub." File" WHERE " File-Name" = 'Customer’)|

SELECT COUNT (* | SELECT COUNT (* | SELECT * FROM QPlan | SELECT COUNT (* | SELECT * FROM P | SELECT * FROMP | SELECT * FROM P | SELECT * FROM P | SELECT * FROM P
Rows 0; SELECT * FROM Pub." SysIntStat" WHERE " Tblid" = (SELECT "_File—Number" FROM Pub." File" WHERE " File-Name" = 'Customer') * Q=K
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |

_Tblid | Colid | Property | Atribue | Value | Paritionld |

/OESQL/OESQLDB/SYSPROGRESS/VIEW 3,122/124

0 Row(s) Updated E
Query 1 of 1, Rows read: 0, Elapsed time (seconds) - Total: 0.028, SQL query: 0.028, Reading results: 0

Query 1 of 1, Rows read: 23, Elapsed time (seconds) - Total: 0.008, SQL query: 0.004, Reading results: 0.004

1 of 1, Rows re: lapsed time (seconds) - Total: 0.007. SQL query: 0.006. Reading results: 0.001

Logs: Errors 0, Warnings 0, Infos 22 &

> "
Desktop il M 08 PM

/2016
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Now, update the column statistics for table Pub.Customer.

UPDATE ALL COLUMN STATISTICS FOR Pub.Customer;

D liases Plugins Session Windows Help
Conneet to: [OESQL [~ @] & Active Session:[1 - OESQL (0EsqQ... [-[5i] & o [r9] =[]

%1 1- OESQL (OESQLDB) as sqldba |

3
é Catalog: [2]o] [+ [#] #| [clo]ela[elalu]x[a][¢]c]=] [&]a]«|a [a]]a] [@[w] ]
Objects | SQL
» |UPDATE ALL COLUMN STATISTICS FOR Pub Customer Limit Rows: [-][100
g =
2 F
A -
=i 'DATE ALL COLUMN STATISTICS FOR Pub.Customer‘ H
SELECT COUNT (* | SELECT COUNT (* | SELECT * FROM QPlan | SELECT COUNT (* | SELECT * FROMP | SELECT * FROM P | SELECT * FROMP | SELECT * FROMP | SELECT * FROM P
Rows 0; SELECT * FROM Pub." SysIntStat" WHERE " _Tblid" = (SELECT "_File-Number" FROM Pub." File" WHERE " File-Name" = 'Customer') X o=@
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |
_Tblid | Colid | Property | Atribue | Value | Paritionld |
/OESQL/OESQLDB/SYSPROGRESS/VIEW 34648

Query 1 of 1, Rows read: 23, Elapsed time (seconds) - Total: 0.008, SQL query: 0.004, Reading results: 0.004
Query 1 of 1, Rows read: 0, Elapsed time (seconds) - Total: 0.007, SQL query: 0.006, Reading results: 0.001
Query 1 of 1, Rows read: 0, Elapsed time (seconds) - Total: 0.006, SQL query: 0.006, Reading results: 0

0 Row(s Uidated
[ Lzl

Logs: Errors 0, Warnings 0, Infos 22 2 @ 3:12:01 PMIST

S
A 33

Ef

Now, run the same query to check what went into Pub.”_SysColStat” and Pub.”_SysIntStat” tables.
SELECT * FROM Pub." SysColStat" WHERE " _Tblid" = (SELECT "_File-Number" FROM Pub." File" WHERE " _File-
Name" = 'Customer’);

ses Plugins Session Windows Help

Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)

., | *01- OESQL (OESQLDB) as sqldba - |
H
£ |catalog: [#]o] [*] [#] =] [Gle]e[e[c[a[a]x]s] [¢]o]] [E]a]«[c] [[£]s] [@]w] []x]
2o
Objects | SQL
, |SELECT * FROM Pub."_SysColStat' WHERE "_Tblid" = (SELECT "_File-Number' FROM Pub."_File" WHERE "_File-Name" = 'Customer’) Limit Rows: [~]l100
‘.
g SELECT * FROM Pub." SysColStat" WHERE " Tblid" = (SELECT "_File-Number" FROM Pub." File" WHERE " File-Name" = 'Customer’) =
A
SELECT COUNT (* | SELECT * FROMP | SELECT * FROMP | SELECT * FROMP | SELECT * FROM P | SELECT * FROM P | SELECT * FROM P
SELECT COUNT (* [ SELECT COUNT (* i SELECT * FROM QPlan |
Limited to 100 rows; SELECT * FROM Pub." SysColStat" WHERE " Tblid" = (SELECT " File-Number" FROM Pub." File" WHERE " File-Name" =Rows:1,Cols:1 #*&@F=H
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |
_Tblid _Colid | _Property | _Atiribute _Value _Val_ts _Partitionld
2 2 <tll> <mll> 2016-06-06 15:11:52.075 [0
2 2 3 0 27 <aull> 0
2 2 i [<aull> o
2 2 3 2 27 <null> 0
2 2 3 3 27 <null> 0
2 2 3 4 27 <null> 0
2 2 3 5 27 <null> o
2 B 3 5 27 <null> 0
2 2 3 7 27 <null> 0
2 2 3 B 27 <aull= 0
2 2 3 B 27 <null> 0
2 2 3 10 27 <null> 0
2 2 3 11 27 <null> 0
/OESQL/OESQLDB/SYSPROGRESS/VIEW 127127

Query 1 of 1, Rows read: 0. Elapsed time (seconds) - Total: 0.007. SQL query: 0.006, Reading results: 0.001

Query 1 of 1, Rows read: 0, Elapsed time (seconds) - Total: 0.006, SQL query: 0.006, Reading results: 0

0 Row(s) Updated
ery 1 of 1, Rows read: 0. Elapsed time (seconds) - Total: 0.38, SQL query: 0.38, Reading results: 0

Logs: Errors 0, Warnings 0, Infos 22 &

2
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SELECT * FROM Pub." SysintStat" WHERE "_Thlid" = (SELECT "_File-Number" FROM Pub." _File" WHERE " _File-
Name" = 'Customer’);

Eil cs Plugins Session Windows Help

ile Drive
Connect to: |OESQL |~/ | 28]

ole| [ el

Active Session: 1 - OESQL (OESQ...

., | *01- OESQL (OESQLDB) as sqldba - |
H
L [2]9] [x] [#] ] [c]elela[e[a[w]x]e] [«[o]s] [=]a]=[a] [+« o] (@[] [#]e]
cts | SQL
» |[SELECT * FROM Pub."_SysntStat" WHERE "_Tblid" = (SELECT "_File-Number" FROM Pub."_File" WHERE "_File-Name" = 'Customer') = Limit Rows: [-][100
s
g ELECT * FROM Pub." SysIntStat" WHERE " Tblid" = (SELECT " File-Number" FROM Pub." File" WHERE " File-Name" = 'Customer'b] =
(=}
SELECT COUNT (* | SELECT * FROM P | SELECT * FROM P | SELECT * FROM P | SELECT * FROM P | SELECT * FROM P | SELECT * FROM P | SELECT * FROMP |
SELECT COUNT (* [ SELECT COUNT (* I SELECT * FROM QPlan
Rows 80; SELECT * FROM Pub." SysIntStat" WHERE " Tblid" = (SELECT "_File-Number" FROM Pub." File" WHERE " File-Name" = 'Customer') Rows: 1, Cols: 0 *o o E
Results (Me!aDav.a Info | Overview / Charts (Rotated table (R.esuhs as text ‘
_Tblid _Colid | _Property | _Attibute | _Value | _Partitionld
2 2 1 0 30 o
2 2 1 1 58 0
2 2 1 2 1015 0
2 2 1 3 1102 0
2 2 1 4 1130 0
2 2 1 s 1158 0
2 2 1 6 1186 0
2 2 1 7 1214 0
2 2 1 8 1242 0
2 2 1 B 1270 0
2 2 1 10 1298 0
2 2 1 11 1326 0
2 2 1 12 1354 0
/OESQL/OESQLDB/SYSPROGRESS/VIEW 1,51/51
Query 1 of 1, Rows read: 0. Elapsed time (seconds) - Total: 0.006, SQL query: 0.006, Reading results: 0 =
0 Row(s) Updated
Query 1 of 1, Rows read: 0. Elapsed time (seconds) - Total: 0.38, SQL query: 0.38, Reading results: 0
ery 1 of 1. Rows read: 100. Elapsed time (seconds) - Total: 0.007. SQL query: 0.002. Reading results: 0.005

[ Logs: Errors 0, Warnings 0, Infos 22 & @ [ 320:11 PMIST
. | - 320PM

6/6/2016

SELECT * FROM Pub." _SysnVarCharStat" WHERE " _Tblid" = (SELECT "_File-Number" FROM Pub." File" WHERE
" File-Name" = 'Customer’);

Fils

File Drivers Aliases Plugins Session Windows Help
Connect to: |OESQL|~| |#8] & Active Session: |1 - OESQL (OESQ... PEREEE
., | *01- OESQL (OESQLDB) as sqldba - |
H
L 20| % (2] » [c]#[e]e[clm]a]x[s] [+]o]E] [&]a) =[c] [« [£]e] @@ 2]
. ISELECT * FROM Pub."_SysnVarcharStat" WHERE "_Tblid" = (SELECT "_File-Number" FROM Pub."_File" WHERE " File-Name" ='Customer) [ [~]l100
‘.
g ELECT * FROM Pub."_SysnvarcharStat" WHERE "_Tblid" = (SELECT "_File-Number" FROM Pub."_File" WHERE " File-Name" = 'Customer’)|
it dent expected
SELECT * FROM P | SELECT * FROMP | SELECT * FROMP | SELECT * FROM P | SELECT * FROM P | SELECT * FROM P | SELECT * FROM P | SELECT * FROMP |
SELECT COUNT (* [ SELECT COUNT (* [ SELECT * FROM QPlan [ SELECT COUNT (* 1§ SELECT * FROM P |
Limited to 100 rows; SELECT * FROM Pub." SysnVarcharStat" WHERE " _Tblid" = (SELECT " File-Number" FROM Pub." File" WHERE " File-NaRows:1,Cols:1 #*&@ =R
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |
_Tblid _Colid | _Property | _Attribute _Value _Partitionld
2 3 1 o |Ais Sports 0
2 3 1 ki \Als Sport n Shop 0
2 3 1 2 Armadillo Sport 0
2 3 1 3 |Atidlak's Hunting & Fishing 0
7] 3 1 4 Bedlan's Sporting Goods Inc o
2 3 1 s Bill Williams Sporting Goods 0
2 3 1 5 Brendamour's Sporting Goods 0
2 3 1 7 Cahill's Sporting Goods 0
2 3 1 B Champs Sports 0
2 3 BE 9 Columbia Sporting Goods 0
2 3 1 10 Damon's Toys 0
2 3 1 11 Dmk Sports Pro Shop 0
2 3 1 12 Epic Sport Works 0
/OESQL/OESQLDB/SYSPROGRESS/VIEW 125/25
Query 1 of 1, Rows read: 0, Elapsed time (seconds) - Total: 0.38, SQL query: 0.38, Reading results: 0 B
Query 1 of 1, Rows read: 100, Elapsed time (seconds) - Total: 0.007, SQL query: 0.002, Reading results: 0.005
Query 1 of 1, Rows read: 80, Elapsed time (seconds) - Total: 0.013, SQL quety: 0.004, Reading results: 0.009
16, Reading result 2

@ 3:26:59 PM IST
326 PM

Logs: Errors 0, Warnings 0, Infos 22 &

Al g

6/6/2016
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SELECT * FROM Pub." SysnumStat" WHERE " Thlid" = (SELECT "_File-Number" FROM Pub." File" WHERE
" File-Name" = 'Customer’);

liases Plugins Session Windows Help

Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)

., | *01- OESQL (OESQLDB) as sqldba - |
H
L 20| % (2] » [c]#[e]e[clm]a]x[s] [+]o]E] [&]a) =[c] [« [£]e] @@ 2]
, |SELECT * FROM Pub."_SysmumStat" WHERE "_Tblid" = (SELECT "_File-Number" FROM Pub."_File" WHERE "_File-Name" = 'Customer’) [ Limit Rows: [~]l100
‘.
g ELECT * FROM Pub." SysnumStat" WHERE " Tblid" = (SELECT "_File-Number" FROM Pub." File" WHERE "_File-Name" = 'Customer)|
A
SELECT * FROM P | SELECT * FROMP | SELECT * FROMP | SELECT * FROM P | SELECT * FROM P | SELECT * FROM P | SELECT * FROM P | SELECT * FROMP |
SELECT COUNT (* I SELECT COUNT (* 1§ SELECT * FROM QPlan 1§ SELECT COUNT (* I SELECT * FROM P 1§ SELECT * FROM P |
Rows 80; SELECT * FROM Pub." SysnumStat' WHERE " Tblid" = (SELECT " File-Number" FROM Pub." File" WHERE " File-Name" = 'Customer') Rows:1,Cols:0 X& [
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |
_Tblid _Colid | _Property | _Attribute _Value _Partitionld
2 13 1 o 2.300 o
2 13 1 1 3.300 0
2 13 1 2 4.400 0
2 13 1 3 5.800 0
2 13 1 4 7.300 0
2 13 1 5 8.400 0
2 13 1 5 9.400 0
2 13 1 7 10,600 0
2 13 1 B 11,500 0
2 13 1 5 12,500 0
2 13 1 10 13,700 0
2 13 1 11 15,000 0
2 13 1 12 16,300 0
/OESQL/OESQLDB/SYSPROGRESS/VIEW 127127
Query 1 of 1, Rows read: 100, Elapsed time (seconds) - Total: 0.017, SQL query: 0.007, Reading results: 0.01 B
Exror: [ ][OpenEdge IDBC Driver][OpenEdge] Table/view/synonymm "PUB._SysmumberStat" cannot be found. (15814)
SQLStat
ErrorCo 083

Logs: Errors 0, Warnings 0, Infos 22 &

Here, “_Attribute’ represents the bucket number of histogram and “_Value” represents the boundary value of
that bucket.
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Chapter 10 - SQL hints

In

this chapter you will learn different hints which are supported by OE-SQL and their importance in

troubleshooting the performance problems.

a. NoExecute — Useful in cases, where you just want to check the query plan and do not want to
execute the actual query. For example, you know some queries are running very slow and you
want to know what is the plan used by such queries quickly. Below example will show the

usage of “NoExecute”.
SELECT COUNT (*) FROM Pub.POLine PO, Pub.OrderLine_Large OL where PO.ltemNum = OL.ltemNum AND
PO.LineNum=0L.LineNum NOEXECUTE;

ses Plugins Session Windows Help

Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[i] © ® [m5] = &)

Aljases

%1 1- OESQL (OESQLDB) as sqldba |
Catalog: #lo] [ [#] » [o]]=]e[clala]x]e] [s]o]5) [5]a) = (€] [ €]e] [@]%) []e)
Objects | SQL

‘SELECT COUNT (*) FROM Pub.POLine PO, Pub.OrderLine Large OL where PO.ItemNum = OL.ItemNum AND PO.LineNum=0L.LineNum NOEXECUTE ‘ Limit Rows: H ‘100

| Drivers

ELECT COUNT (*) FROM Pub.POLine PO, Pub.OrderLine_Large OL where PO.ItemNum = OL.ItemNum AND PO.LineNum=OL.LineNum NOEXECUTE]| =
SELECT COUNT (* |
Rows 0; SELECT COUNT (*) FROM Pub.POLine PO, Pub.OrderLine Large OL where PO.ItemNum = OL.ItemNum AND PO.LineNum=OL.LineNum NOEXECUTE * Q=R
Results (MeYaData ’/Info Overview / Charts | Rotated table (Resulls as text
count(*)
/OESQL/OESQLDB/PUB/TABLE/ORDERLINE 1.1/1

Query 1 of 1, Rows read: 0, Elapsed time (seconds) - Total: 0.001, SQL query: 0.001, Reading results: 0
Query 1 of 1, Rows read: 0. Elapsed time (seconds) - Total: 0.006, SQL query: 0.005, Reading results: 0.001
Query 1 of 1, Rows read: 0. Elapsed time (seconds) - Total: 0.004, SQL query: 0.003. Reading results: 0.001

TUOUZ =]

Logs: Errors 0, Warnings 0, Infos 23 B || 50 08 B0 @ [ 3:42:14PMIST
A il . = Deskop ” ~ i e 83y g J2PM

6/6/2016
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Now, you can check the query plan.

File Drivers Aliases Plugins Session Windows Help

Connect to: |OESQL |~

.. | * 01-OESQL (OESQLDB) as sqldba ' |

H

écmalog: (=[] (] [#] = [cle]ele]u[@]a]x]s] [¢]s]
Objects | SQL

SELECT * FROM QPlan
ELECT * FROM QPlan|

Limit Rows: [~]l100

Drivers

SELECT COUNT (* | SELECT * FROM QPlan ‘

Rows 40; SELECT * FROM QPlan Rows:1,Cols: 0 %@ =&
Results ‘ MetaData T].ufu | Overview / Charts ' Rotated table TResultsastext

_Description

PROJECT [27] (

| PUB.OL. [2](

| | TABLE SCAN
D)

. PUB.OL Jtemmum
. PUB.OL Linenum
. PUB.OL.rowid

)

(PEXPR2, PEXPR1) = (PEXPRS, PEXPR4)
- above defines ANL 1left side keys <relop> right side keys.

INDEX SCAN OF DYN. INDEX ON SYSPROGKESS.IM...
[Dynamic Index with key = fd list indexes 1, 0]

[ Pexpr map for Dynamic Index data
DEVDD 1_DEVDR) DEVDRA 1

/OESQL/OESQLDB/PUB/TABLE/ORDERLINE 1.1/1

Querylofl N Elapsed time (seconds) Total: 0.006, SQL query: 0005 Résidiig pesil s 0001
:0

Logs: Errors 0, Warnings 0, Infos 23 B || o0 1 @ [ 34317 PMIST

s 343 PM
6/6/2016

>
Desktop ~ ~ i M 3
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b. No reorder—Useful when you suspect that the join order used by SQL optimizer is not efficient
and want to validate the query plan/execution time by forcing SQL optimizer to choose
specified join order. Below example will show the usage of “No reorder”.

Let us use the same query as the one we used to illustrate the effect of column statistics

SELECT COUNT (*) FROM Pub.OrderLine_Medium OL, Pub.POLine_Medium PO, Pub.Order_Medium O {NO
REORDER}

WHERE OL.ltemNum=PO.ltemNum AND O.OrderNum=0L.OrderNum AND O.CustNum < 2 AND OL.LineNum <
4 AND PO.Qty > 1;

File Dri Plugins Session Windows Help

Conneet to: [OESQL [~ @] & Active Session: |1 - OESQL (0ESQ... [ & o [r9] =[]
0 1- OESQL (OESQLDB) as sqldba - |
Catalog: []o] [+ [#] 1+ [clo]ela[elalw]x[a|[¢]c]=] [&]a]«|a [a]£]a] [@[w] ]

|SELECT COUNT (¥) FROM Pub.OrderLine_Medium OL, Pub POLine_Medium PO, Pub.Order_Medium O {NO REORDER} WHERE OL.ItemNum=PO. ItemNum AND 0.0rd...|~| + [1] #[Limit Rows: [~]l100

ELECT COUNT (*) FROM Pub.OrderLine Medium OL, Pub.POLine_Medium PO, Pub.Order Medium O {NO REORDER} =
RE OL.ItemNum=PO.ItemNum AND O.OrderNum=OL.OrderNum AND O.CustNum <2 AND OL.LineNum < 4 AND PO.Qty > 1;|

Aliases

| Drivers

SELECT COUNT (* | SELECT * FROM QPlan | SELECT COUNT (* |

Rows 1; SELECT COUNT (*) FROM Pub.OrderLine Medium OL, Pub.POLine Medium PO, Pub.Order Medium O {NO REORDER} WHERE OL.ItemNum=PO.IterRows:1,Cols:0 %@ &
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |

count(*)
310016

/OESQL/OESQLDB/PUB/TABLE/ORDERLINE 911/91

oot =
0.001
Query 1 of 1, Rows read: 0. Elapsed time (seconds) - Total: 0.01, SQL query: 0.009, Reading results: 0.001

ery 1 of 1, Rows read: 40, Elapsed time (seconds) - Total: 0.026, SQL query: 0.023, Reading results: 0.003

g M I
& 6/612016

Now, if you check the query plan, it uses the given join order instead of re-ordering to create the best possible
plan.

_Description

SELECT COMMAND.

PROJECT [53] (

PROJECT [52] (

JOIN [5][AUG_NESTED_LOOP-JOIN](
JOIN [3][AUG_NESTED_LOOP-JOIN](
| RESTRICT [55] (

| | PROJECT [42] (

| | Pus.oL [1](

| | | TABLE SCAN
1)

| , PUB.OL.Itemnum
| , PUB.OL.Ordernum
| , PUB.OL.Linenum
/

/
/
/
/
/
/
/
/
/
/ , PUB.OL.rowid

—_—— — — — — — — — - —

—_—— — — — — — — — — - —
—_—— — — — — —
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— e — — — —

—_—— — e — — — — —

—_—— — — L — — — — — —

~

— e m — = S

—_—— — — — — —

—_ -

~

S —— —— o m— ) m— m ) m m e — — —

1)

| (PEXPR3) < (4)

| Evaluation callback list(
|| colid# 3

)

)
(PEXPR1) = (PEXPRS5)

-- above defines ANL left side ke

INDEX SCAN OF DYN. INDEX ON SYSPRO

| [Dynamic Index with key == fld

| [ Pexpr map for Dynamic Index
PEXPR1, PEXPR2, PEXPR3

[ Fidids

FldId 0, Fldid 1, Fidid 2

[Dynamic Index] TMPTBLO0000026

| (SYSPROGRESS.TMPTBL0000002

RESTRICT [54] (

| PROJECT [46] (

| | PUB.PO. [2](

| | | TABLE SCAN

1)

| , PUB.PO.Itemnum

| , PUB.PO.Qty

| , PUB.PO.rowid

)

(PEXPR2) > (1)
Evaluation callback list(
/ colid# 5

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
1)
/

~— — — — —

)

(PEXPR2) = (PEXPRS)
-- above defines ANL left side keys <

INDEX SCAN OF DYN. INDEX ON SYSPROGRES

—_—— — — o — — — — — —

[Dynamic Index with key == fld lis
[ Pexpr map for Dynamic Index data
PEXPR1, PEXPR2, PEXPR3 |
[ Fidids
FldId O, Fldld 1, Fldid 2 ]
[Dynamic Index] TMPTBL0O0000027BL00
| (SYSPROGRESS.TMPTBL00000025.0)
RESTRICT [56] (
| PROJECT [50] (
| | PUB.O. [4](
| | | TABLE SCAN

1)
| , PUB.O.Ordernum



| , PUB.O.CustNum
| , PUB.O.rowid
l)

| (PEXPR2) < (2)
| Evaluation callback list(
|| col id# 3
)

)

\\\\\\\\\\\\
—_—— — — — — — — — - —
—_—— — — — — — - —

)

, count (*)

)
, PEXPR1

)
¢. Index hints — Useful when you suspect that the index selected by SQL optimizer is less optimal

— — o —— —— —— —— — ) — — — — — —

than the index which you expect would perform better. You can specify the index which
should be used by SQL optimizer using “Force Index Hints”. Below example will show the
usage of “Force index hint”.

SELECT COUNT(*) FROM Pub.OrderLine_Large WHERE LineNum=3 AND OrderNum=10;

File Drivers Al Elugms Session Windows Help

Comnect to: [OESQL~| [@8] & Active Session: |1 - OESQL (0EsQ... [-[é] © ® [m5] = &)

x01- OESQL (OESQLDB) as sqldba |

Ca'alog lossaros|-| [&]e] [#] [#] [#| [Glz[=[2[e[R[=]x]a] [¢]]E] [Ea] = (€] [«]=]s] [@[w] [#]r]

‘SELECT COUNT (*) FROM Pub.OrderLine_Large WHERE LineNum—3 AND OrderNum=10 Limit Rows: [~]l100
ISELECT COUNT (*) FROM Pub.OrderLine_Large WHERE LineNum=3 AND OrderNum=10 =

Aliases

| Drivers

| SELECT COUNT (* | SELECT COUNT (* | SELECT COUNT (* |

Rows 1; SELECT COUNT (*) FROM Pub.OrderLine Large WHERE LineNum=3 AND OrderNum=10 Rows:1,Cols:0 ® @ O E
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text

count(*)
0

JOESQL [ 1,74 /74

Query 1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 0.583. SQL query: 0.006. Reading results: 0.577 =

Logs: Errors 0, Warnings 0, Infos 9 B || & "of 244 MB @ [ 2:15:36 PMIST

| A15PM I
*  6/6/2016

»
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Now, check the query plan. It selected index, OrderNum_Large.

File Drive:

liases Plugins Session Windows Help
Conneet to: [OESQL [~ @] & Active Session:[1 - OESQL (0EsQ... [-[5i] & o [r9] =[]
., | *01- OESQL (OESQLDB) as sqldba - |
H
£ |Catalog: (&[] [+] [ [#] [cl#]=l[u[a]a]x[s] <[ o]s] [E]a]x(a] [«]£]s] @[] [#]e]
: Objects | SQL
e SELECT * FROM QPlan - Limit Rows: [-][100
£ |[SELECT * FROM QPlan| [
a ‘ r
| SELECT COUNT (* | SELECT COUNT (* | SELECT COUNT (* | SELECT * FROM QPlan | SELECT COUNT (* | SELECT * FROM QPlan |
Rows 22; SELECT * FROM QPlan Rows: 1, Cols: 0 * o O E
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |
_Description
SELECT COMMAND.
PROJECT [21] (
PROJECT [20] (
RESTRICT [9] (
PROJECT [18] (
PUB.ORDERLINE_LARGE. [1](
INDEX SCAN OF (
| ORDERNUM_LARGE,
| | (PUB.ORDERLINE_LARGE Ordermmn) = (10))
. PUB.ORDERLINE_LARGE Linenum
)
| (PEXPR1)=(3)
| Evaluation callback list(
| ||| colid# 3
[ 1)
JOESQL [ 19/9

1 of 1, Rows read: 1. Elapsed time (seconds) - Total: 0.008. SQL query: 0.005. Reading results: 0.003

Logs: Errors 0, Warnings 0. E]

16PM |
016

- Lozl 0 0 =)
Now, run the same query with force index hints.
SELECT COUNT (*) FROM Pub.OrderLine_Large FORCE (INDEX (LineNum_Large)) WHERE LineNum=3 AND
OrderNum=10;

2l

File Drive: liases Plugins Session Windows Help

Conneet to: [OESQL [~ @] & Active Session:[1 - OESQL (0EsQ... [-[5i] & o [r9] =[]

%1 1- OESQL (OESQLDB) as sqldba |

8
£ |canon [2[9] [x] [#] » [c]s]e]clalalx|a] [s]o]s] [6]a)[a] [a¢]a] [@w) 2]

Objects | SQL
& | SELECT COUNT (*) FROM Pub.OrderLine_Large FORCE (INDEX (LineNum Large)) WHERE LineNum=3 AND OrderNum=10 - Limit Rows: [-][100
5 =
= H
A

<IT

ELECT COUNT (*) FROM Pub.OrderLine_Large FORCE (INDEX (LineNum_Large)) WHERE LineNum=3 AND OrderNum=10|
| SELECT COUNT (* | SELECT COUNT (* | SELECT COUNT (* | SELECT * FROM QPlan | SELECT COUNT (* | SELECT * FROM QPlan | SELECT COUNT (* |

Rows 1; SELECT COUNT (*) FROM Pub.OrderLine Large FORCE (INDEX (LineNum Large)) WHERE LineNum=3 AND OrderNum=10 Rows:1,Cols:0 ® @ O E
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |

count(*)

JOESQL | 8104/130

1 of 1, Rows read: 22. Elapsed time (seconds) -

- 0.005, Reading results: 0.011 %

| Logs: Errors 0, Warnings 0, Infos 9 of 244 MB . @ 18:07 PMIST

18PM |

>
Desktop .l [

/6/2016
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Now, check the query plan.

cs Plugins Session Windows Help

Connect to: (OESQL |~

Aliases

cts | SQL

SELECT * FROM QPlan

| Drivers

ELECT * FROM QPlan)|
| SELECT COUNT (* | SELECT COUNT (* | SELECT COUNT (* | SELECT * FROM QPlan | SELECT COUNT (* | SELECT * FROM QPlan | SELECT COUNT (* | SELECT * FROM QPlan

Rows 22; SELECT * FROM QPlan Rows:1,Cols:0 ® @ O E
Results | MetaData | Info | Overview / Charts | Rotated table | Results as text |

[ _Description
'SELECT COMMAND.
PROJECT [21] (
PROJECT [20]
RESTRICT [9]
PROJECT [18] (
PUB.ORDERLINE_LARGE. [1](
INDEX SCAN OF (
| LINENUM_LARGE,
| | (PUB.ORDERLINE_LARGE.Linenum) = (3))

. PUB.ORDERLINE LARGE.Ordernum

| (PEXPR1) = (10)
| Evaluation callback list(
||
1)

colid# 2

JOESQL [ 8,1/27
1 of 1, Rows read:

| Logs: Errors 0, Warnings 0, Infos 9 B || ¢t/ of 244 MB . @ 4:18:38 PM IST

418 PM

6/6/2016

WWW.progress.com



Chapter 11 - Puzzles

In this chapter you will be given two queries having performance problems which performs bad. You are
supposed to solve these two performance problems by understanding the reason for bad performance and
tuning your database, such that these queries performs better. Note that, obvious way of executing all type of
statistics on all the involved tables is not allowed here (This will help us to understand the reason behind the
slowness of the query).

Important Note:
Below queries might take more than couple of minutes to complete the execution, so make sure to execute

the QUERY_TIMEOUT command, so that query aborts after 60 seconds.

SET PRO_CONNECT QUERY_TIMEOUT 60

File Dri s Plugins Session Windows Help

 Connect to: [OESQL[~| @8 & Active Session: [2 - OESQL (0EsQ... [-] 5] © | 3]s [®

2 I 02 - OESQL (OESQLDB) as sqldba * |
£ | Catalog: (]| [#] [& [#] [G[¥[=[e[&[@[d]x[s] [¢[s]s] [E]a] a[a] [a]£ &) [@]@] &[]
= | @bjeets |sor |

set pro_connect query_timeout 60 |v
et pro_connect query_timeout 60| =

Limit Rows: ~||100

‘ Drivers

/OESQL | 1,33 /33

[ |Logs: Errors 2, Warnings 0, Infos 9 B || 11006 MB .ﬁ 10:16:14 AMIST

= r r » —y  10:16AM |
| A q Desktop a al M E2 ) ¥ S

Query 1: Below query performs very bad, how do you tune your database to make sure that, it performs better?

select top 30 po.price, po.qty, po.itemnum, po.linenum from pub.poline_large po, pub.orderline_large ol
where po.linenum=ol.linenum and po.itemnum = ol.itemnum order by po.price, po.qty;

Query 2: Below query performs very bad, how do you tune your database to make sure that, it performs better?

select count (*) from pub.order_10k O, pub.orderline_10k ol, pub.customer_10k c where ol.country=c.country

and o.custnum=c.custnum and o.ordernum < 2;
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