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The Morgan's Library Web Site

Mergan’s Libeary

Morgan®s Library

International Oracle Events 2015-2016 Calendar
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The library is a spam-free on.line resource with code demos for DBAs and Developers.

If you would like to see new Oracle database funtionality added to the library ... just email us.
Oracle 12.1.0.2.0 has been released and new features will be showing up for many weeks.
The first updates have already been made.
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IGGOUG: The New Users Group In The Neighborhood
EEPSEEENA - .

L] oD 0 . u 2% # * E w- @ % 5

i3 Duckiuckie [ Google  Emsl | Humor | Mews | Crade | Scence Headires = 11.2 Lipcated Bocks 12,1 Updated Books:

International GoldenGate Oracle Users Group

Oracle GG Documentation Welcome to the GoldenGate Users Group. We ane creating a #0114 Organizational Meeting
technical community to provide a becus for the international
* 12¢ GoldenGate commanity involved in deploying and configuring Oracle’s i you will b= in San Francisco for
* 1121 GolgenCala ks GoldenGate softwara, OpenWonld please plan to mest with
* 11110 Ceoldentaale ug: details to b announced here soon
* 1111 GoldenGats g Please read our editor's page to find out more abowt our
* 104 GoldenGate goals
Click Here
* Lrach a Training Programs
I you would like o become one ol our community’s leunding
mmbers click on thie "Members™ link below. We will have IGEOUG provides independent
application forms posted very soon thal you can submit. hands-on classes focusing using
Ovacle, SAL Server and DB2
If you have links to content you have written, or content
written by others that you think would be of value to the
community, please email us the information so we can share

1 in L Orecle ACE Programs

Fing An Ly A
ogs Our focus s GoldenGate Sofrarare not any specific database
Ir-ckg P tr.a:;r!hfﬁo;cﬁ::::;]caijﬁme. vendors product we will be looking for information about

projects with: Waril ta become an ACE 1067

Contact our leadership team

Oracle Sybase ASE
DE2 Teradata
S05: Support Our Sponsors Leadership Team
SOL Server ™ and more
We want to thank our supporters and Cwr leadership team is here because of

spansors for makang this webste possible W look forward to meeting as many of you as ible at their dechcation to the user community

Please support them tog our first meeting in San Francisco at OpenWorld 2014,

wWwWw.iggoug.org
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Travel Log: OTN LAD Tour 2014
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Travel Log: Tokyo 2006 / www.aozora.co.jp
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Travel Log: Tokyo 2006 / www.aozora.co.jp/english
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The #1 Database Performance Tuning Mythology

Instance Efficiency Percentages (Target 100%)

[Butter Mowesit %: | 9380 [Redo Nowait %: |
[Butter Hit %: | 8734 n-memory Sort %: |
Library Hit % 99.97 |Soft Parze 9% 95.79
| | | |
| |
| |

Execute to Parse %: 99.29 |Lstch Hit %:

0.00 [% Mon-Parse CPL:

|F'arse CPU to Parse Elapsd %:

This is from the worst performing Oracle Database I've seen since 2006
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The #1 Database Performance Tuning Methodology

Guessing
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One Solution

Home of the BAAG Party
Blog  About BAAG  BAAG Comrades  Join BAAG
PR About BAAG _—
| 4 Baron Schwariz
Battle Agalnsthny Guess Peter Zaitsev
Recent Posts BAAG - what is it all about? The main idea is to eliminate guesswork from our decision making process — once Pythian Blog (MySQL)
The Statspack for PostgreSQL and for all. It's not Cracle specific even though the roots lie in the area of Oracle database administration. So keep
Mot Ppgslatspack reading even if you dont know amything about Oracle or computers. Before we go any further | should say that the
SOL Sarvor Poifornance title was inspired by another fine BAA,. .. site — BAARF. Just to avoid any guesses 2
Diagnostic — 5till Guessing? ) ) e e
Welcome ASH Masters! After some mental fermentation the bitth of BAAG had been finally tnggered by an Oracle-L thread started as ASH Masters
BAAG Members page change 10gR2 perdormance sux. Title of the post was a direct consequence of pure guess and, worse yet, uneducated Cary Millgap
fAvoiding Guesswork in guess._ It's also interesting to see how the thread developed - guesswork. Another problem in the same thread was Daniel Fink
Complex Environments followed up by the same troubleshooting style. Perhaps, the author, inspired by previous responses, also hoped to James Morle
find the magic solution from of Oracle-L powered (and often educated) guesses Jonathan Lewis
v Mogens Nergaard
Database performance tuning is ona of the most noticeable areas where guesswork is still flourishing. There ware Hiall Litchfield
quite a few methodological techniques bom recently, such as YAPP and Method R, and older guess-based Pythian Blog (Orace)
Recent Comments methods such as Tuning by BCHR are going away. Nevertheless, people's mentality is very dificult to change and Tanel Poder
Alex Gorbachev on Avoiding we keep relying on guesswork hoping to sobe the issue faster. Hope-powered guess is the ewl Tom Kyle
Guesswork in Complex
Environments Performance tuning is just one example. Imagine that your Oracle database crushes with ORA-G00 and guesswork
Graham Oakes on Avoiding stars powered my your experence. Depending how good your memary and experience are you might want to ask Pogtg'esg_
Guesswork in Complex in an Oracle forum something like "My database x X x crashed with ORA-G600. Anyone seen it?” It's fishing for a eyl i +
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BAAG Comrades

T-Sep-08

22-Sep-08

27-Sep-08

11-Feb-09

3-Mar-09

16-Mar-09

18-Mar-09

1-Apr-09

13-Apr-09

24-Apr-09

Mahammad llliyaz BAAG
http:/f Member
Ken Jordan BAAG
httpc/f Member
Martin Berger BAAG
http:/fbenx_at Member

Damel Morgan
hitp /o morgansiibrary org

Fairlie Rego BAAG
http:/iwww.el-caro. blogspot.com Member
Olnder NOEL BAAG
http:/f Member
Michael Erwin BAAG
http:/iwww.oracle comiconsulting Member
ftechnology/grid-computing. html

Randolf Geist BAAG
http:/Voracle-randolf. blogspot.com/ Member
Kevin Fries BAAG
http:/f Member
Henrik Harsfort BAAG
http:/f Member
Paul Clare BAAG
http:/f Member

Because i alzo want to BATTLE AGAINST ANY
GUESSES
Seeking THE truth!

| travel on a sea of wild guesses, with some
islands of educated guesses. Knowledge is the
stars which help me traveling on these seas. |
need more light!

oo often a conclusion 15 simply the place where
sameone becams tied of thinking Then the

"answer bacomes a puese 3 preudice or 3
teleat o mythalogy | prefer the apglication of
synapses

becoz | have had enuff

Help me in my daily struggle against Oracle

| like shanng what | know as actual fact vs
guessing as well

| guess (1) it's time to join.
| guess it cannot make things worse, I've tried
everything else and the Magic 8-Ball broke

to guess is to not know.

Creative problem sohving is evolving into an art
form.

A& BAAG Membership

Christian Antognini
Karl Arao

Mark Bobak
Ronald Bradford
Wolfgang Breitling
Doug Burns
Andrew Clarke
Randolf Geist
Alex Gorbachev
Marco Gralike
Frits Hoogland
John Hurley

Anjo Kolk

David Kurtz
Jonathan Lewis
Robyn Sands
Jared Still
Jeremiah Wilton
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Clearly

= No surprise ... | do not endorse guessing

= Possibly a big surprise ... | do not like normal AWR reports

= | think the solutions to every performance issue is an Exadata
= And | am not attracted to all the tools with pretty GUIs

= So let us take a deep dive into performance tuning and address
the root cause of the majority of issues | see in my work

= We will focus on what fixes all issues ... not just one issue

= We all know that 30+ years of doing it the way we have been
= DBMS_SUPPORT introduced with version 7.2
= DBMS_TRACE introduced with version 8.1.5
= DBMS_MONITOR introduced with version 10.1

has not eliminated tuning problems

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org 13
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What Affects Performance

» Hardware = Application
= Servers = Web Servers
= Storage Subsystems = Application Servers
" Networks = Middleware Caching
= Software

= Application Code Quality
= (Operating System
Configuration

= Virtual Machines

Let's-focus on what is important

= Drivers
= Database \
= Memory Allocation
= Optimizer Configuration but not on the radar
= SQL Quality

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org
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Hardware

= Servers and Operating Systems

Blade Servers

|/O Cards

NUMA Architecture
HugePages
Swapiness

= Virtual Machines

= Storage

Controllers
Read-Write Caches
LUN Size and Layout

= Networks

TCP/IP
UDP

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org
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Blade Servers (.2

= Suitable for web and application servers -

= Possibly usable for small databases
= A meltdown waiting to happen with RAC

RAC: Frequently Asked Questions (Doc ID 220970.1)

Cluster interconnect network separation can be satisfied either by using standalone, dedicated switches, which provide the highest degree of network
isolation, or Virtual Local Area Networks defined on the Ethernet switch, which provide broadcast domain isolation between IP networks. VLANs are fully
supported for Oracle Clusterware interconnect deployments. Partitioning the Ethernet switch with VLANs allows for:

- Sharing the same switch for private and public communication.

- Sharing the same switch for the private communication of more than one cluster.

- Sharing the same switch for private communication and shared storage access.

The following best practices should be followed:
The Cluster Interconnect VLAN must be on a non-routed IP subnet.

All Cluster Interconnect networks must be configured with non-routed IPs. The server-server communication should be single hop through the switch
via the interconnect VLAN. There is no VLAN-VLAN communication.

Oracle recommends maintaining a 1:1 mapping of subnet to VLAN.
The most common VLAN deployments maintain a 1:1 mapping of subnet to VLAN. It is strongly recommended to avoid multi-subnet mapping to a single

VLAN. Best practice recommends a single access VLAN port configured on the switch for the cluster interconnect VLAN. The server side network interface
should have access to a single VLAN.

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org 16
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Blade Servers ..

Y I WIS II
eI

= Blade servers, of which Cisco UCS is but one example,
do not have sufficient independent network cards to
avoid the networking becoming a single point of failure

= |tis good when the public interface has a "keep alive"
enabled but this is a fatal flaw for the cluster
interconnect as fail-over will be delayed

= When different types of packets, public, storage, and interconnect are
mixed low-level diagnostics are difficult ... if not impossible

= When different types of packets, public, storage, and interconnect are
mixed the latency of one is the latency of all

= Traffic from any one blade can impact all blades

Troubleshooting gc block lost and Poor Network Performance in a RAC Environment (Doc ID 563566.1)

6. Interconnect LAN non-dedicated
Description: Shared public IP traffic and/or shared NAS IP traffic, configured on the interconnect LAN will result in degraded application performance,

network congestion and, in extreme cases, global cache block loss.

Action: The interconnect/clusterware traffic should be on a dedicated LAN defined by a non-routed subnet. Interconnect traffic should be isolated to the
adjacent switch(es), e.g. interconnect traffic should not extend beyond the access layer switch(es) to which the links are attached. The interconnect traffic
should not be shared with public or NAS traffic. If Virtual LANs (VLANS) are used, the interconnect should be on a single, dedicated VLAN mapped to a
dedicated, non-routed subnet, which is isolated from public or NAS traffic.

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org 17
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I/O (1:3)

= Not all HBA cards are the same

= NIC cards vary widely in capabilities and performance
= TCP/IP Off-loading
= Kernel Optimization of the TCP/IP stack

——enable TCP kernel auto-tuning
/proc/sys/net/ipvd/tcp_moderate_rcvbuf (l=on)

—— tune TCP max memory: tune to 2xBDP (Bandwidth x Delay Product)
—— For example, with 40 Mbits/sec bandwidth, 25 msec delay,

—-— BDP = (40 x 1000 / 8 Kbytes/sec) x (0.025 sec) ~ 128 Kbytes
/proc/sys/net/ipv4d/tcp_rmem and tcp_wmem 4096 87380 174760

—— tune the socket buffer sizes by setting to 2xBDP
/proc/sys/net/core/rmem max and wmem max

—— ensure that TCP Performance features are enabled
/proc/sys/net/ipvd/tcp_sack
/proc/sys/net/ipv4d/tcp_window_scaling
/proc/sys/net/ipvd/tcp_timestamps

—— additionally be sure NIC cards have TCP off-loading capability

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org
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I/":) (2:3)

= Optimize SQL*Net

——sglnet.ora
NAMES .DIRECTORY_PATH= (TNSNAMES, EZCONNECT)

DEFAULT_SDU_SIZE=32767

—— listener.ora
DGLOGSHIPB =
(DESCRIPTION =
(SDU = 32767)
(SEND_BUF_SIZE=9375000)
(RECV_BUF_SIZE=9375000)

(ADDRESS_LIST =
(ADDRESS = (PROTOCOL = TCP) (HOST = 10.0.7.2) (PORT = 1526))

)
(CONNECT_DATA =

(SERVICE_NAME = prodb)
)

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org 19

Presented: APAC Tokyo -June, 2015

No SQL Performance Tuning



I/O (3:3)

= Optimize for RAC

= Read the Oracle installation documents with very careful attention to
the advice given for kernel parameters

= |f on Linux and you don't know what rmem and wmem are ... read the

docs
= |f on Solaris and you don't know what rsize and wsize are ... read the
docs
Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org 20
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NUMA Memory Allocation

= Non-Uniform Memory Access

= A memory design used in multiprocessing, where the memory access
time depends on the memory location relative to the processor

= A processor can access its own local memory faster than non-local
memory

= The benefits of NUMA are limited to particular workloads, notably on
servers where the data are often associated strongly with certain
tasks or users

|
BUS |
Memory |

F’|F|| 3§ q |
|
|

. ey

DSM Network
wth Di-ectory

Diagram Source: Wikipedia
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Detect NUMA Use

NUMA Not Configured

[oracle@alphal ~]$ numactl --hardware
available: 1 nodes (0)
node 0 size: 4095 MB
node 9 free: 648MB
node distances:
node 0
0: 10

[oracle@alphal ~]$ numactl —--show
policy: default
preferred node: current

physcpubind: 0 NUMA Configured
nodebind: 0 [dmorgan@lxorapln5 ~]$ numactl —-hardware
membind: 0 available: 2 nodes (0-1)

node 0 size: 48457 MB
node 0 free: 269 MB
node 1 size: 48480 MB
node 1 free: 47 MB
node distances:
node 0 1

0: 10 20

1: 20 10

[dmorgan@lxorapln5 ~]$ numactl —--show

policy: default

preferred node: current

physcpubind: 0 1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
cpubind: 0 1

nodebind: 0 1

membind: 0 1

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org 22
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Is Your Database NUMA Aware?

SQL> SELECT a.ksppinm PNAME, c.ksppstvl PVAL, a.ksppdesc PDESC
2 FROM x$ksppi a, x$ksppcv b, x$ksppsv c

3 WHERE a.indx = b.indx

4 AND a.indx = c.indx

5 AND LOWER(a.ksppinm) LIKE '$numa$%'
6* ORDER BY 1;

PNAME PVAL PDESC

_NUMA_instance_mapping Not specified Set of nodes that this instance should run on
_NUMA_pool_size Not specified aggregate size in bytes of NUMA pool
_db_block_numa 1 Number of NUMA nodes

_enable_ NUMA interleave TRUE Enable NUMA interleave mode
_enable NUMA optimization FALSE Enable NUMA specific optimizations
_enable_NUMA_support FALSE Enable NUMA support and optimizations
_numa_buffer cache_ stats 0 Configure NUMA buffer cache stats
_numa_shift enabled TRUE Enable NUMA shift

_numa_shift value 0 user defined value for numa nodes shift
_numa_trace_level 0 numa trace event

_px_numa_stealing enabled TRUE
_pPx_numa_support_enabled FALSE

enable/disable PQ granule stealing across NUMA nodes
enable/disable PQ NUMA support

_rm numa_sched_enable FALSE Is Resource Manager (RM) related NUMA scheduled policy enabled
_rm _numa_simulation_cpus 0 number of cpus for each pg for numa simulation in resource mgr
_rm _numa_simulation_pgs 0 number of PGs for numa simulation in resource manager
Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org 23
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Enable Database NUMA Support

conn / as sysdba

ALTER SYSTEM SET "_enable_ NUMA support" = TRUE
COMMENT= 'NUMA Support Enabled 15-Mar-2015'
CONTAINER=ALL

SCOPE=SPFILE

SID="*"';

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org 24
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HugePages

= Also known as "Large Memory Pages" or just "Large Pages"
I”

= Each page table entry represents a “virtual to physica
translation of a process’s memory

= Can be as large as 64 KB in size per entry
= Can be huge for large memory systems

= See PageTables in /proc/meminfo
= Aslargea1l.5GB

= The entire SGA must fit inside the HugePages. If it does not fit
none of it will use the HugePage memory and you will
essentially have walled your database off from using a large
portion of the server's memory

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org 25
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Swapiness

= Swapping (aka Paging)
" |n asense the operating system's version of the Oracle Temp

tablespace
vm.swapiness=0 The kernel will swap only to avoid an out of memory condition
vm.swapiness=60 The default value

vm.swapiness=100 The kernel will swap aggressively
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Virtual Machines

= Leave sufficient cpu resources for the bare-metal operating
system to perform |/O and manage network traffic

= Disable interrupt coalescing
= Disable chipset power management

= Read the docs
http://www.vmware.com/pdf/Perf Best Practices vSphere5.0.pdf

= VMs on NUMA machines should be configured to enhance
memory allocation

= This example is from vSphere where 0 and 1 are the processor sockets

numa.nodeAffinity=0,1
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Storage Hardware

= Storage
= Spinning Disk
= Solid State Devices
= Controllers
= SAN Switches

Flash/DRAM Up to 1,200,000 IOPS SPC-1 10PS

Kaminario K2 w4
: Hybrid SSD | with the K2-D (DRAM)l41142]

1,261,145 SPECsfs2008 nfsv3 10Ps

NetApp FASE240 using 1,440 15K disks, across 60

Flash/Disk

cluster shelves, with virtual storage
tiering [+

Fusion-io ioDrive2 53D Up to 9,608,000 IOPSH]

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org
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Device

Type IOPS Interface | Notes

7,200 rpm SATA drives | HDD | ~75-100 IOPSIEl | SATA 3 Gbit/s

10,000 rpm SATA drives | HDD | ~125-150 IOPS[El | SATA 3 Gbit's

10,000 rpm SAS drives | HDD | ~140 IOPSE] SAS

15,000 rpm SAS drives | HDD | ~175-210 IOPS[E! | SAS

NFS, CIFS, FC,
FCoE, iSCSI

PCle

SPECsfs2008 is the latest version of the Standard Performance
Ewaluation Corporation benchmark suite measuring file server
throughput and response time, providing a standardized method for
comparing performance across different vendor platforms.
nittp://w. Spec.org/sis2008 &

Only via demonstration so far.

28

Presented: APAC Tokyo -June, 2015




Storage Heat Map

A2-FC A3-FC BO-FC
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Storage Layout
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Object Optimizations

= QOracle's default tablespace settings waste disk and create
unnecessary |/O
= Often a smallfile tablespace is a bad choice
= Default table creations are almost always inefficient
= Often heap tables are a bad choice
= Not every index should be a default B*Tree
= And poor choices lead to poor performance
= QOracle sequence object defaults are almost always inefficient
= A default cache size of 20 is 99.9% of the time a bad choice
= The vast majority of PL/SQL | see written would have been

valid in version 7.3.4
= |'ve almost never seen constants declared properly

= QOracle optimizes data dictionary performance by clustering
tables ... do you?
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I'm Not Afraid To Show You Mine
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Page One

Complete List of SQL Text

SOL Text

Dy Bsdh

[SELECT ERICSSON_CICORE EOS AS TABLEMAME, sumday, CAVSE YWHEN percert(summarized_cedime_counl, (ontime _counlisbe_count], 2) = 100 THEM 100 ELSE parcenlfsusmarissd_ortime_coun, (onlime_courtsie_count), 2) END
parcent_of_culol, case when 100-percend( summanised_onlime_count, (ontime_counl-lste_count), 2) < 0 then 0 elze 1 00-percent] summantssd_ontims_count, (onlise_count-lsle_count), 23 end percent_of_culodd_nol_sumesesd,

peercent SLmmarsed_ontime_count, ontime_counteiabe_cound, Zpercentnge _od_tobal_by'Sam, percent] summarised_ontime_countssuemmariped_iste_count, ontime_countslale_count, 2) curnent_pencentage, ontime_coLnt siate_count
currend_rover_glements, summarized_ontime_count+summariped_lsle_count current_summary _elements, summarized_onbme_count-summarised late_count SUMELEWENTS _ATSAM, Iafe_count Iale_raw _slements, ontime_count-
late_court svaidable_at_culod, percentinum_od_sumrows, num_od_rowns, 2) accuracy from ([ select count{disting case when truncidststime_ins, 'mi7) = truncsysdate)+ 324 then MSC end) labe_count, count{distinct case when
truncidaletirs e, Wi « truncdsy sdabe)s 302 than MSC and) ontima _count, cound () num_od_rows from ERICSS0MN_CECORE EOS whers datelims between trunclsysdale)1 and fruncisysdabe). 12400 rawt, | selet
maceclatedime)sumday, coLnb(destinct cagse when irencidstelime_ing, 'm0 = buncisysdale)s 724 then MEC end) sumenarized_lale_count, count{cistined case when irencidstelime_ing, 'mf) < runcis yadale)+ 724 then MEC end)
rummartsed_onbime_count, sumentries) num_of_sumroes from ERICSS0N_CS00RE E0G_DY wihere daletime = truncsysdabe)-1 sumt union ol SELECT ERICSSON_CSCORE MSCSTATY AT TABLENAME, sumdiy, CASE WWHEN
percent summansed _ontime _count, (ontime_count-late_count), 21 = 100 THEN 100 ELSE percent{summarized_ontime_count, (ontime_cound-labe_count), ) END percent_of_culodf, cage when 100-percent| summarized_ontime_count,
ortime_count-labe_count), 2) = O then O sloe 100-percent] summarised _ontime _count, (ontime_count-late_count), 2) end percent_od_cutaff_nol_summed, percent{summarnised _ontime_count, ontime_count +iate_cound,
[Fparcentage_ol_total_EnSam, percsnll summdrised_onlime _sountssummarised_lale_count, anlime_countsiale_count, 2) currenl_percentage, onfime _counl +lale_csounl currsnd _raw_slemeants,

e S _OnEme _Coind + SUEnmartssd_Iate_couind cLETent_Suamimary _sleeents, SUMMmarced_ontime_Count-summarised_lale_count SUM_ELEWMENTS_ATSAM, late_cound ate_favy_slsiments, onlise_count-late_oount avadabds_st_cold,
RNt N _Of _SUMrcrs, NUm_ol_Fov's, 2) ccuracy fnom [ pebicd courd{destingt case whien trunc{dmotime_ing, ) = unc(sysdale)e 2024 then MSC end) abe_colnt, count(disinct case when trunc{daetieme:_ing, i) «
trunclsysdate)+ 324 then MSC end) ontime_count, count (*) num_of_rowes from ERICES0N_CSC0RE MSCSTATS where datetime between trunci sy sdate -1 and trunc sy sdate)-1 2460 rawt, [ select maddatetime isumday, countidist inct
case when truncidatetime_ing, 'mi) = brunc(sysdate)+ 724 then MEC end) summarised_late_court, counbidistinct case when truncidatetime_ing, 'mif) = truncl sysdate+ 724 then MSC end) summarised_ontime_count, sumientries)
rrum_af_gurfwines from ERICSSON_CRCORE MECETATS DY whers datetime = frunc{ysdabe).1 Hust union al SELECT ERICSS0MN_CECORE MTRAFTYPE' AS TABLENANE , sumday, CASE WHEN percanli sumnmarized _onlime_court,
Kontane_couint-babe_goiind), 20 = 100 THEN 100 ELSE parcentisusnmantsad _ontime _colind, (ontine_count-lale_coint), 2 BND pancent_of_ciubaff, case whah 1 00-parcant summaned _ontime_colnd, (onlise_count-late_count), 23 = 0then 0
s 100-par Cont( summeartsed_ondime_count, (ontme_cound-labe_count), 2) end percent_of_cuboff_not _sumimed, percent{summanssd_ontme_count, ontime_countdabe_cound, Zpercendace_of_jobal_bySem,
percentsummarsed_ontime_count+summarnised_labe_court, ontime _count Habe_cound, 2) current_percentage, ontime_countsiate_court current_raw_slements, summarnised _ontime _count+summarised_late_count
currend_sumimary_elemeanis, summarised_ontime_count-summerised_labe_count SUM_ELEMENTS _ATSAM, Iate_count lale_raw _slements, ontime_count-ate_count available_at_cutof!, percentinum_of_sumrowrs, num_od_roes, 23
Curacy from [ ssect count{dstined case when truncidabetime_ing, W7 = irundc(sysdabe}+ 324 then MSC end) lale_sount, count{distine] case when truncidabetime_ins, ') = runo(sysdate)+ 3024 then MSC erd) ondime_count |, court (*)
o _0f_niars inoim ERICSSON_CSCORE MTRAFTYPE whare dafetime batwaen buncl ysdale)-1 and tnunc] 2y bdele).- 1 2460 Jraw, [ Sbect adoidal stimaeusmday, count(dstincg case whsh trunc{daletims_ine, i) = tnunc] sy bdale)s 724
troen MSC ond) summontssd_inbe_count, count(desincg coacl whon truncidabetims_ing, 'mi7) < trunci ysdabe)s 724 then M3C end) simmianssd_ontimes_count, sumionirees) mam_od_simioyses Trom ERICSS0N_CSC0RE MTRAF TYPE_DY
revhiere datetime = truncsysdate)-1 jsumt union all SELECT BRICSSO0N_GERAN CELLGPRS AS TABLENAME | sumclay, CASE WHEN percent(summarized_ontime_count, (ontme_cound-labe_count), 29 = 100 THEN 100 ELSE
percentsummarised_ontime_court, (onlime_court-lste_count), 2) END percent_of_cutoff, case when 1 00-percent] summarnzed _ontime_court, (ontime_count-lste_count), 2) = 0 then 0 elze 100-parcent{summanised _ontime_count,
oritime _coundbaba_count), 2) end percent_of_cuball_nol _sumimed, percand] summarnsed _onlime_count, onlime_count+aba_count, Z)percentags_of_1olal_bySam, percentfummarisad_ontime _cound +Summanisad _lste_count,
oardlirme:_caonsnl s el _ocount, 2) currenl_parcentsns, oniime _cound +iate_counl cLrment_ras _slemens, Summarised_oniime _couin + suemmanised _Iabe_cound cLETeni_siummany_elermeris, SUmmansed_onlime_count -Summarised_lale_count
(UM _ELEMENTS_ATSAM, Inbe_count Infe_rovw_slemants, ontime_count-iste_count avadsbie_at_culodd, percent(num _od_sumiows, num_of_rows, 2 eccuracy from [ sslect count{dstingt case when trunc(d sbetime_ins, 'm) =

truncl ysoate )+ 204 then BSC and) lsbe_count, countfdistinct case wihen trunoldatetime_ine, 'mi') < frunc) sy sdete e 0724 then BSC and) ontime_count, count (*) nam_od_rowes from ERICESON_GERAN CELLGPRS whers dabstime betwasn
truncisysdate)-1 and trunc(sysdale)-1/2460 jrawd, [ select maodatetime mumdany, count{distinct case when trurcdatetime_ing, ‘mif) = trunc(Sysdate)+ 7024 then BEC end) summansed lsbe_cound, count{distinct case when
truncidaletirms e, Wi « truncdsy sdaba)sTr3 than BSC end) summarisad_ontime_counl, susientries) nun_of_sufrosws rom ERICSS0N_GERAN CELLGPRS I whers daletime = irundsysdabe)d Toumt uniah sl SELECT
ERICSSON_GERAN CELLETATS' AS TABLEMAME, sumday, CASE WHEN parcent{susnmarisad_ontime_coln, (ontime_colsnt-labe_count), 2) = 100 THEN 100 ELSE percentr susmmdrised_onlims_count, (ontime_count-iste_cound), 2) END
preercent_of _cutot, Chse when 1 00-per ot summbrised_ontime_count, (ontime_count-inte_count), 2) < 0 then O etse 1 00-geencent summnresed_ontime_cound, (ontme_count-infe_count), 20 end percend_ol_cuiodd_nob_sumesed,
percentisummarised_ontime _count, ontime _court+labe_cound, Zperceniage_of_fotal_bySam, percent{summarized_ontime_countssummarised_late_count, ontime_count+late_count, 2) current_percentage, ontime _count +ate_count
currend_raw_slements, summarised_ontime_counl+summarised_ste_count current_summary _elements, summarised_ontime_cound -summarised_lale_court SUM_ELEWENTS _ATSAM, lste_ count lafe_raw _slements, ontime_count-
lade_count svalable sl _cuofl, peroaninum_od_susrowes, num_od_rows, 2) sccurscy from [ select count{dislingd caze when truncidabatime_ing, W) = irunc(sysdate’ 3024 then BEC end) laba_court, count(distinct case whan
trunc{daletims _ins, Wi < truncsysdabens 3024 then BSC end) ontime_count, count () nuam_od_rows from ERICSS0N_GERAN CELLSTATS where dabetime befween nunclsysdate)-1 ard inunci3ysdale)-1 2460 eawd, [ soiect

e ol i s imacary, CoLnb{clestinct Case when truncidatetime_ing, 'mf) = trunc{syscdate)» 724 then B5C end) summansed_labe_cound, count(distinct case when trunc{datstime_ing, ') « tnuncisyedatek 724 then BSC end)
lsummarized_ontme_cound, sumdentries) num_ol _sumrows from ERICSSO0N_GERAN CELLETATS DY where dabetime = truncisysdate)-1 Jsumd union all SELECT BRICSSON_PSOORE MY AS TABLENAME, sumday, CASE WHER
percent summarsd_ontims_count, (ontime_count-lste_count), 2) = 100 THEN 100 ELSE percent|summarised_antime_count, (ontime_courd-lsbe_count), ) END percend_of_cudodf, came when 100-percent| summarised_ontime_count,

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org 33

No SQL Performance Tuning Presented: APAC Tokyo - June, 2015




Page Two

orkime_cound-iabe_count), 2) < Othen O etse 100-percent(summartsed_ondime_count, (onbime_cound-iabe_count), 2) end pencent_of_culail_not_summed, percentt sumenadsed_ontime_count, ondime_countsle_count,
percentage_od_total_bySam, percent(summarised_ontime_count+summarized_late_count, ontime_count+lale_count, 2) curmeni_percentage, ontime_count +iabe_count curr ent_neaw _clements,
arized_ortime_count +summarnized_labe_count current_summary_slements, summarised _ontime_count-summarnised_labe_count SUM_ELEMENTS _ATSAM, lale_court lale_raw _elements, ontime _count-labs_count available_at_cutofi,
il an_oT_Sumrons, num_od_roswes, 2 sccurscy fnoen ([ Select counb{cistined caze when truncidabatime_ing, i) = Innc]sysdaba )+ 324 hen SEEM0 erd) lale_count, count{distined case when trunc{dabstime_ing, 'mil) <
UNCEEyEiate)+ 324 then SEENI0 ened) ontime_count, count () num_of_nos from ERICES0N_FSC0RE MM wihere dedetims Delveen trunc{sysdabel-1 and troncsysdabel-1 2450 Jravwt, ( ool mocodaletimesumcay, countdstin cases
en frunc{datetime:_ing, 'm) = trunc{sysdate)+7 24 then S0SHD end) summarized_lote_count, count{destingt case when truncidabetime_ing, i) < truncsysdabe)+ 724 then SN0 end) summarized_ontime_count, suem{entries)
_of _sumecvws from BRICSSON_PECORE MW_D'Y where datetime = trunclsysdabe)-1 sumt union sl SELECT 'ERICSS0N_PSCOORE SGENSTAT AS TABLENAME  sumday, CASE ¥WHEN percent( summarized_ontime _count,
thTlE_FDl.I'I-HE courd), 2= 1III THEH 1IIIELSE percent] sumnmarnsed_ontime_count, (ontime_counl-late_count), Z}Ehl:l'perl:ui of_cadodf, case when 100-pércent(summarised_ontime_count, (ontime _count-kabe_ tnl..rt]. 2 = Othan 0
e 1D0-per cent{Summanised_ontime _cound, (ontime _countdale_count]), 20 and penoenl_ol_culofi_mol_sumemsd, percan(summsrised_ontime_counl, ontime_counl s 1&_count, 2)percentage_of_total_ErySam,
el SLanaTrEs el _ontieTe:_Count+ sumendrisec_lube_count, ontime:_countsbe_count, 2) current_percentage, ontime _countiate_count CLETen_reve_iement s, SUminar sed_oniime _count -+ SUmmaned _iabe_coun

_summany_elemends, susmmantsed _ontime_count-gummarized_lole_count SUM_ELEMENTS_ATSAM, Iabe_cound late_rove_slements, ontime_count-lste_count avalable_sl_citoff, percentinum_of_sumnows, ram_of_rows, )
socuracy from | select countdistinc caze when buncidatestims _ins, 'mif) = frunc]sysdabe)s309 then SEEMD end) iste_count, countidisting case when bruncidat=tims_ins, ‘'mi7) < fruncd sy sdebes 304 then SGEMD end) ontime_count,
) i _od_roves from ERICES0N_PSCORE SGSHSTAT whers defelime between buncisyadaie)1 ard truncisysdals)] 24060 jrawd, { sslect ma{datelimsmundsy, court]distinct case wien iruncidatelime_ins, 'mi’) =
uncEyaciate)s 724 then SGSNID end) sumearized_Jale_count, countidstingd case when brunc{dabetime_ing, v « iruncisysdabe)s 724 then SEEMD erad) summarizsad_oniime_cound, sumentris) num_ol_suemeows from
SSON_PSCORE SHENSTAT_DY where deletime = fruncy{sysdatbe)-1 JFumt union o SELECT ERCSSON_UTRAN RES_CARRIER AS TADLENAME, sumdry, CASE WHEN percent(sumearized_ondime_count, (onkime_cound-bebe_count),
(20 = 100 THEM 100 ELSE percent(sumemarized_ontime_counl, (onbme_count-labe_count), 21 END percent_od_cubatf, case wihen 100-percent summarised_onbmes_count, (ontime_court- lste_count), 2) < 0 then 0 else
O0-percent summarissd_ontime _count, (ontims_count-lete_count), 2) snd percsnt_of_oulodf_not_sumemed, percent(summarized_ontime_courd, orfime_count+iste_count, 2)percentage_of_tobsl_bnySam,
el Eummarnsed_onlime_count+summarised_labe_sount, anlime_sourtsale_gourt, ) current_percertage, ontime _count+ate_count curmend_raw_slements, summarissd_onlime_count +summaned_jabs_eount
_sLamemary _alaments, Sustmarissd_ontime _count-summarised_lale_count SUM_FLEMENTS_ATSAM, late_cound iste_ravw_stements, ontime_count-lste_cound svadabla_sl_citofl, percenbiium_of _sumniis, nim_ol_rows, )
ncy from [ select countdsting coase when bruncidabetime _ing, ) = fruncysysdabe)s 224 then NODED end) Iate_count, countidistincg case when truncidatistimes_ine, mi7) « fruncy ysdabe)s 3024 then NODED end) ontims_coun,
*) muam_od_roeees from ERICSSON_UTRAN RES_CARRIER where datetime betwesn trunc) sy sdate)-1 and trunc] sy sdabe)-1 2860 et [ pelect mao|datetime isumday, countidistinct cose wiven truno{datetime_ing, ‘mif) =
u'i\:[s\r:dcuh?mlhcn MODER end) summarised_ae_count, count{disting case when tuncidabetime _ins, 'mif) < truncsysdate’= 724 then MODED end) summarised_ontime _count, sumientries) num_od_sumrows from
_UTRAN RES_CARRER_DY whers daletime = frunc(sysdabe)-1 st union all SELECT ERICSS0M_UTRANRES_EDCHRES' AT TABLEMAME, surnday, CASE'WHEN percensummarnzed_onlime_court, (onime_count-|
ke _cound), 2) = 100 THEM 100 ELZE percentisurmmantsd_ontime_count, (onlime_count-iste_count), 2) BND percent_of_cuof, case when 100-percend] summarised_onlime_count, (ontime_count-tate_count), 2) < 0 fen 0 sle

Q0-percent{summartsed_onbime_cound, (ontime:_count-labe_count), 2 end percent_of_culod!_nol_sumensd, percent(summarized_ontime_cound, ontime_count«iate_count, Zpercentage_of_tobal_kySam,
[ summarised_ontime _count+summarised _late_count, ontime_count+iabe_count, ) current_percentage, ontime_cound+late_count current_raw_slements | summarised_onbme_cound +summansed_labe_count
Erl_:umlr_:bmrl:,mmmsed_u‘ﬁne_:mﬂ-mlseﬂ_lde mﬂMJLEIﬂJTS_ATﬁAM labe_count leu_rnm' elements, arirnl.- count-lste l:\cui avaiabls d l:l.l!ulf percentrum_of_surmrows, rum_of_rows, X)
Fcruracy rom ([ Sedect counl{dsting cass when runcdaletime _ing, i = trunc(zysdabe)s 3024 then BODED and) Iste_cound, counli@stindg cmmnmﬂum_m 'rI'l’]c Trunc]Eysdale)s 324 than NODED and) ontime_count,
() nian_od_rowes Trom ERICESON_UTRAN RES_EDCHRES wiwre dabetime betvsen trunc{zysdabel-1 and trunc{syscdabe)-1,2460 Jrawt, [ seksn maidatetimeizumday, count{detinct cams when nancidatetime_ine, ‘mi) =
i ysclbe)+ 724 then NODER end) summarised_late_count, countidstingt case when truncidabetime_ing, 'm) « truncisysdabe)s 724 then MODES end) summanised_onbime_courd, sumientries) num_od_sumroees from ERICSSON_UT
RN RES_EDCHRES DY whene datetime = trunclsysdabe)-1 Joumt union all SELECT ERICESON_UTRAN RES _HEDSCHRES' A5 TABLENAME , sumday, CASE WHEN percent| summarised _ontime_count, (onbime_cound-Sabs _count), 2 = 100
EM 100 ELSE percert{summarised_ontime_cound, (ontime _countdabe_court), 2) END percent _od_cubalf, caze when 100-percent{zummanised_ontime_court, (ontime_court-late_count), 2) = 0 then 0 else
T00-percanblsummarnisad_ontime _cound, [onlime_count-bele_count), 2 end percend _of_culofd_nol_sumensd, percent{Summearisad_ontime_count, ontime _count«iste_counl, Zpencentsge_ol_total_bnySam,

ger ol ST S ] _OntieTe:_Count+ suamendeisecd_lube_count, ontiee:_countsbabe_count, 2) current_percentage, ontime_coundsiate_count CLETeni_reve _slements, SUmimar sed_oniime _Count - SUmmansed _inbe oo
_summary_slements, susmmarised_onbime_count-summarized_lote_count SUM_ELEMENTS_ATSAM, labe_cound labe_row_slements, ontime_count-late_count avalable_si_cutoft, percentirum_of_sumnows, num_of_rows, )
socuracy from | select countidistinct caze when buncidatetims _ins, 'mi7) = fruncisysdabe)s=324 then BODES snd) Isfe_count, counlidistinct cames when truncidatetims_ins, ‘mif) < trunc] sy sdabe)s3024 then BODER snd]) onbimes_count,
() rwati_od _rovees from ERICESOM_UTRAN RES_HEDSCHRES where datetime batween unc(syedste]) ard e syedae)1 24680 Jrawd, ([ sslect madstetime)sumdsy, count{dislinel case wien trunc(dstelima_ing, 'mi) =
Irianci gyaciate)+ 724 then NODED & nd) sumedarisec_lale_count, countiistingt case when truncldabetime_ins, ) < runclsysdaba)s 724 then MODED end) summarissd_ontime_count, sumientrise) num _ol_suseows Trom
_UTRAN REE HEDSCHRES DY where datetime = truncisysdale)-1 Jsumt union ol SELECT ERICSION_LUTRAN RNC_URLINK A% TAELEMAME, sumdlyy, CASE WHEN percent{summarised_onbme_couind, [ontimes_count-
ate_count), 20 = 100 THEN 100 ELSE percent(summarized_ontime_count, (onbme _count-labe_count), 29 END percent_od_cubaff, case when 100-percentsummarnised _ontime_count, (ontime_count-late_count), 27 < 0 then 0 elze
100-percentsummarisad_ontime _count, (ontime_count-late_court), 2) end percent_of _oulod_not_summed, percent{summarised_ontime _count, ontime_count+late_count, 2jpercentage_of_total_bySam,
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arcenlsummarised_pnlime_count+summerized_jala_court, onlime_count+als_count, ) current_percertage, ontime _count«sle_count curmend _raw_slemants, summaribad_ortima_count +summarised_baba_count
o7 _SLmmary  elements, Susmarissd_onbime _colnt-summariced ale_count SLHJELBIE"HS_.LTE-'-M. baber_coouind labe_race_slemants, ontiee_count-late_count svalabls_sl_cifoff, percenbirum_of_sumiinas, nim_of_fows, 2)

X ERCEL0N_UTRAN RHC_URLBE whers uehmbdmnbuﬂsy:m;l -1 nmlm.rt[:l.r:dd:] A4 vt | select mac dabetime | sumday, -:mrh:_dﬂm case when truncidabetime_inz, 'mi) :-1ru-q:y:m]i?r.?4
] HHC Erd]mmmd_klt cioun '.'\:l.li.l:liﬂl'l!;l caze when trunc(daletims_ins, 'ni]l1nn:[=3'5ddﬂi?ﬂd tan RHC Erd:lmmamad_m_:un :url{ﬁ'lnes]mm_m_xlmm from ERICES0M _LITRAN RRC_IURLINK_DY

1, ) ENDY prcent_of_cadodt, case mm}wmwmmm rdime_count, (orm_cound S r:uu'n z]tumum1mwmwmm ordime_counl,
-:rlme _countdate_court), ) end percent_af_cutoft_rod_summed, percent{summarised_ontime_count, onfme_courtslate_court, Zipercentage_of total_bySam, percentisummarised ontime_courtssummarised late_court,
ortime_count+ale_count, 2) curmeni_perceniage, ontime_count+isbe_courd current_raw _slements, summarised_ontime_count+summerised _abe_oount current_summary_slements, summarised_ontime_count-summarised _jabs_count
_ELEWENTS_ATSAM, labe_courd laba_raw_slemanis, onime_counl-lste_counl avalable_si_cubalf, percenbiium_of_sufirows, fum_oT_rows, 2) scoursty from | seksed count{distinet case when lrurd{detelime_ing, 'mil) »

i Iﬂ:[-&rﬂﬂhm e R ) babe_: ound, count(disting cage whan truncdatelime_ing, 'm) « nnc(sysdete)+ 3024 then RMNC end) ontima_cound, courd (') rum_of_niws trom ERICSS0N_LITRAN RNC_RNCFUNG whate dabatine
e ciadetime)sumayy, court{destingt case when fruncdatetime_ing, 'mr) = trunc{sysdate)+? 24 then RNG end) summarised_labe_court, countdstingt chse whin
o datetime_ing, ‘i)« trunci sy odate)e 724 then RNC end] ed_ontime _count, sumieniries) num_od_sumrows from ERICSS0N_UTRAN RNC_RNCFUNC D where dabstime = trunc{sysdate)-1 Jsumd union all SELECT
RICSSOM_LITRAN RNC_UCELL' A% TABLEMAME, sumdsy, CAZE WHEN percenttummarisad_grtime_courd, (ontimé_court Jate_sount), 2) = 100 THEN 100 ELSE percent summarized _anfime_count, (sriime_counidabs_ceurt), 2) END
arcenl_of_culofl, case when 100-percent sumarised_omime_count, (ontima_countbabe_count], 2) « 0 then 0 stz 100-percendsummarised_onime_counl, (ontima _count-babe_cound), 2) end percent_of_cuomi_nol_summed,
prcani{summbrised_ontime_count, onlime_countsbsbe_cound, Zipercentage_of_lolal_bySeen, percent summansesd_ontime_countssummasised_labs_court, ontime_countelabe_cound, 2) current_percertage, ondme_countsise_count
_To_glements, summartsed_ontime_count+summanted late Cound CLETent Summany

summarise:d_onfme_count-summarized_lste_count SUM_ELEMENTS_ATSAM, inbe_court labe_ravw_siements, ontime_count-
e _at i _af | {diztinct caine when buncidatetims _ins, 'mif = frunc(sysdabe)= 004 then RNC end) Isle_count, count(disting caze when
uric{dal et i, i) < trunc{sysdale) 324 {Fen RNC end) ontime_eound, count (%) num_od_rovws Trom ERICSS0M_UTRANRNC_UCELL where dabetime bebwaen irunclsysdste)- and runclSysdate)- 124060 i, | select

ahabatime jaumdy, counticksting] case vhen truncidatsting_ing, ) = tnanciyacabe)s7i24 ten RNC end) suemsrized _lale_oount, counbiciating] cate when tnuncldabsting_ing, Y7 « tnarddzyecabe)sTi24 then RN end)
FELETATFER_Orom _Cound, SLmientries) nim_od_sumeowes Trom ERICSS0ON_UTRAN RNG_UCELL DY whisni dabetime = nnc(sysome)-1 1eumt union sl SELECT NORTEL_CSCORE BASE_OW AS TABLENAME, sumdny, CASE WHEN
srcant| summansed_ontime _court, (antime_count-lsfe_cound), 2) = 100 THEN 100 ELSE percent{summarized_crbme_cound, (ontime _count-late_court], 21 BND percert_of_cutof, case when 1 00-percent| summarnsed_onlime_court,
ortime _cound-babe_countt), 2] « O'then 0 slse 100-percent| summarised_ortime_counl, (ontima_count-abs_count), 2) &nd parcent_af_outolf_not_sumemed, percent| sumearised_ontime_count, antime_counl+ale_count,
pantaniais _of_lotal_bySam, peroend|surmarised_ondime_counls summarisad_|ate_counl, ontime_counl +ate_counl, 2) curend_percanlas, online_court+aa_round curren_riw_sldents, summiariisd_onlime_counts sumfirised_
ale_count currend_summary_elements, susmmartbed_onbime_coun-sumemearized_lale_count SUM_ELEMENTS_ATSAM, lte_count ste_rav_slements, onlime_count-iate_count svadable_al_cufoft, percanbirum_of_sumiows,
_af_ronws, 2 scqurncy count{disiret cage when trncidatetime g, ™) = frunc]sysdate)s 224 then MSC end) labe_cound, count{distnet case when inncidatetime_ing, ‘mi’) = truncisysdaie)+ 224 then MSC end)
_count, count (*) num _od_rows from NORTEL_CSCORE BASE_OM where dabstime between trunc| sysdate)-1 and bunc sysdate)-1 2460 jraned dabetime]sumdary, counb{disting case when truncidabetime_ins, 'l =
unc{Syslate)+ 704 then M3C end) summarised_Jale_counl, count{datincd cass when el daletime_ns, i) < trund(gysdale)eT24 then MEC end) & _oflime_court, sum{snires) fum_of_gumiaws from
ORTEL_CECORE BASE OM_DY swhire datefrne = buncisyidate)-1 j2un urion MORTEL_CSCORE CTEP A% TABLEMAME, sumdy, CASEWHEN parcent{summarted_ontime_count, (onlime_count.lsle_count), 2) > 100 THEN
00 ELSE pitfcantlsiemmartzed_ontime_cound, (ontime_court-iate_count), 2) END percent_of_culo, case whin 1 00-percent(summeisid_ontime_coiunt, fontime_count-ibe_cound), 2) <0 ten 0 s
G0-percentisummarized_orbme_cound, (ontime_count-late_count), ) end percent_of_culodf_not_sumenex], percent(summarized_crime_cound, oréme_cound +late_count, Zpercentage _od_tobal_bySam, percent| summarized_onime o
+aummarisad_|ste_cound, ontime_tound+ate_cound, 2) cumend_percantags, onlime_court+abe_court current_raw _slsments, summarized_anlime_countssummarised_|ale_sount cumend_tummary_slamends,
arisad_ortime _cound Suenarised_lsle_count SUM_ELEMENTS _ATSAM, late_courd |ate_ravw_slements, onlime_countslate_counl avalable_al_caolf, percentum_of_sumninws, iim_al_raws, 2) scturscy Tr
[ietincd cocd when tnunc{datetima_ing, ™) = trunc{sysdabes 224 then MEC end) e _coun, el whan trncldaletime_ine, ') « tunc(;yedalel 3024 then MEC end) ontime_count, count () ris
QRTEL_CSCORE C7SF whene datetim betwissn fruncisysdabe)-1 and runc{zyscabe)-1/2480 rawt bt AT, COUMESINGS Cise whin truncdatetims_ing, i) = trunc sy sdate =704 then MGG end)
2 when trunc(datetime _inz, ‘mif) < truncl sy sdate ) 7724 then MSE end) summarnzed_ontime_court, sum{zndries) rum_of_sumraws from NORTEL_CSCORE CT5P DY where daletime =
WORTEL_CSCORE. ECSJ"AS TABLENAME, sumdsay, CASE WHEN ptrt#l[hmmud_u'lm n:u'i :m_:mm,:m; 2) = 100 THEN 1mELSEpaM5ummtd onlis_court,
| o _cuboif, cage when 100-pencersusmarised_ortime_count, (onle_count-late_count), ) < 0 hen 0 elze 100-perceni susmarized_ortima_count, (onlise_count-late_counl), 2) end
pnt_aif_cufii_rect_siammed, percentsummarised_ontime_counl, onfime_count«iate_count, 2percentage_of_tolal_kySam, wm[mmm_mm countssummarizad_ae_count, ontime_countslale_count, 2)

_perceninge, onfime:_court+iate_count current_raw_slements, summerized_onfme_count+summarized_late_count curment_s  summarized_orbme_cound-sumemarised_late_count SUM_ELEMENTS_ATSAM,
ale_count late_raw_skements, ontime_count-date_court avaiable_at_culofi, percent{num_of_sumrows, num_of_rows, 2) sccuracy frmt diztind caze when truncidatetime_ins, i) = truncisysdate )+ 124 then MEC and)
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fote_count, countistingt Case wihen bruncidstetime_ing, mi) « runcieystate]s 324 ten MSC ened) orims_count, count (") num_of_rows: Trom NORTEL_CSCORE CCST whene dabebime Detwsen tnrsyasae)-1 and
truncisysoate)-12460 Fawt, | select max debetime jsumday, counb{distingd cage when tnunc(dabsbme_ing, 'mi’) = frunci sy sdabe)s 724 then MSC end) summansed_labe_cound, count(disbnct case when trunc{datetime_ing:, mi') <
trunclsysdate’+ 724 then MSC end) summarised_ontime_cound, sumientries) num_of_sumroes from MORTEL _CSCORE OCET_DY whene dabetime = trunclsysdate)-1 Jsumt union all SELECT MORTEL _CSCORE LOCATIONAREACODE A5
TABLEMAME, surhday, CASE WHEN parcentisunmanssd _onlime_cound, (onlime_count-late_counl), 2) = 100 THEM 100 ELSE parcert{summarisad_ortime_cound, (orlime_courtJale_court), 2) END percert_of_cuk aff, case whan
(ND0=percenb{Summarisad_ontime_count, (ontims_count-lale_count), 21« 0then 0 eze 100-percent{summarised_ontime _cound, (onlime_count-lale_count), 2 end percen_of_cutodd_nol_sememed, percent{summarised_ontime_coun,
onfime_count«late_count, Zpercentage_of_total_brySam, percentsummarised_ontime_countssummarised_ine_count, antime_countslafe_count, 2) curment_pencentaos, ontime_cound<iabe_cound cLeTent_nanw_sleTents,
fummarised_onbme_count +summarsed_labe_count current_summary_slements, summarised_ontime_count-summarised_labe_count SUM_ELEMENTS_ATSAM, late_count lmbe_raw _elements, onbme_cound-labe_count avallabie_at_cutofd,
percentinum_of_sumrces, num_od_rows, 2) sccuracy from { select counbidistinet case when truncidabstime_ins, w7 = truncl sysdaba)+ 124 then MSC end) late_count, count{distind case when uncidabstime_ins, 'mif) <

trunc] Syscate)+ 324 then MSC end) ontime_counl, Sounl (%) num_od_roves from NORTEL_CSCORE LOCATIONAREACODE where datelisns between truncisysdale)-1 and trunc(sysdale) 1 2460 jrawd, [ Sebect s datelimeisumday,
caounll ciztincd cass when bruncidaletime_ine, Wi = trencisysdabelsTI24 than MEC end) summansed_iabe_count, countdistint case when runciostetime_ing, i < nunclsyadate)+ 724 then MEC end) sumsssrized_ontime_counl,

e entris) num_of_sumeows from NORTEL_CSCORE LOCATIONAREACODE DY where dafetise = trunc(sysdale)-1 Jsuml union ol SELECT MORTEL_CSCORE MSCCP_CP AS TABLENAME, sumd oy, CASE WHEN

percent summansed_ontire_count, (ontime_count-lste_count), 2= 100 THEN 100 ELSE percent{summarised_onbme_cound, (ontimes_count-late_count), 21 BND percent_of _cuboff, case wien 1 00-percent] summarnised_ontime_count,
ortime _count-labs_court), 2) = O then O ege 100-percent( summarised _ontime_oount, (ontime _count labe_count), 2) end percent_of _cutoll_not_sumimed, percent( summarized_ontime_count, ontime_oount +late_count,
[psarcanlage_od_lotal_brySam, percent]surmmarised_ontime_counl+Summarissd_late_cound, ontime _coun +late_counl, 2) cunmsnd _percaniags, onlirts_courtabs_count current_raw _slemerts,
EETnArised_onbme _Count + sumimarnsed_kabe_cound current_summeary_slements, summearised_ontime_count-summarnsed_tate_cound SUM_ELEMENTS _ATSAM, lale_count labe_rinw_elesments, ontime_count-abe_count avaliable sd_citof!,
perceniinim_of_Sumeches, nuam_od_rowes, 20 eccuracy froen [ seiect counb{cistingt cage when fruncidabetime_ing, i) = truncdgyscabe )+ 3024 hen MEC end) iste_count, countidistingd case when tuncidabetme_ins, 'mi) <
trunc{sysdate 1+ 304 then MSC end) ontime_count, count (*) num_od_rowes from NORTEL_CSCORE MECCP_CP where datetime between trunc]sysdate)-1 and trunc| sysdate)-1 2480 wawt, | select mao dabetime ) sumdary , countdistinc
case wien fruncidstetime_ing, 'mi%) = runc{sysdate)+ 724 then MSC end) summarised_late_count, counl{dizting cass when buncidaletime_ins, 'mif) < fruncsysdabe)sTi24 than MEC and) summansed_onlime_c ount, sumientriss)

et _of_suecnws fnoen NORTEL_CROORE MSOCP_CP_DW whers dabetime = bunclsyidate)-1 Jsumd umion sl SELECT MORTEL _CSCORE MSCCH AS TABLENAME, sumdsy, CATE WHEN percent{summarisad_ontime_count, (onlims_count.
Jate_coount), 2= 100 THEM 100 ELSE perceni(sumeearized_onfime_count, (onime_cound-Sabe_count), 21 END percant_od_ciloff, cage when 1 00-percent{summarntssd_ortime_cound, (ontimes_count-iste_count), 20 = 0 then 0 gz
MO0-percent summarised_onbme_cound, (ontme _count-iahe_count], 2) end percent_of_culodd_not_sumened, percent{summarised_ontime_cound, ongime_count+iale_count, Zpercentage_od_tobal_kySam,

percent summarnsed _ontime _count+summarised _|ate_court, ontime_count+iate_court, 2) current_percentage, onfime_count+late_count cuerent_raw_slements, summarised_ontme_count+summansed _late_count

cunmerd_Surmimiary _element s, summantssd_ontime_count-surmmarised_lale_count SUM_ELEMENTS _ATSAM, late_cound late_raw_slemenls, onlime_count-late_counl svalabls_sl_cufolf, percenbifum_of _sumnows, fus_of_raws, 2)
Bccuracy Trom [ Select Counliztingd cate when runc(daletimea_ine, mi7) = trencieysdale)e3i2d than MEC and) late_count, count(@eincd cass when truncideletims_ing, mi) < tnunc]ysdale- 324 then M2C and) ontime_count, cound (')
riem_of_rovws from NORTEL_CSCORE MBCCP whare datetlime betwaen runcisysase)-1 and truncisysdate)-1/2460 e, [ select macdatetime)sumday, counblcistingt case: when truncidabetime_ins, ') = tnnc(s ysdste)s7 24 then
MEC end) summarized_late_cound, counl{disting case when truncidatetims_ing, ‘mif) < trunc]sysdate)s 7124 then MSC end) summasized_ontime_count, sumientnes) rum_of_sumronss from NORTEL_CSOORE MSOCP_DY where dabetime =
trunci=ysdate)-1 Jsumt union all SELECT NORTEL _CSCORE TREGRR AS TABLENAME  sumdsy, CASE WHEN percent|summarized _ontime_cound, {ontime_countJate_count), 27 = 100 THEN 1 00 ELSE percent{ summarized_antime_count,
ontima_countdabe_count), 2) END percent_od_cubofl, case whan 100-parcentsummanisad_ontime_court, (onlime_court-late_count), 2) = 0 1hen D else 100-percent(zummaniied _ontimé_court, (onlime_court-lsle_count), 2)end
presrcenl_of_culol_nob_sumemsd, percent(sumsarised_ontime_count, ontime_count +late_count, 2percentage_of_total_brySam, percentisummarizsec_ontime_countssummarized_late_counl, cntime_count+late_count, 2)

LN _percendnoe, gntime:_counteishe_count curment_rae'_slements, summisised _ontime:_counts sumsmarized_isle_count curmend _summary_siements, summarised_onbme _count -sumenarised_late_count SUM_ELEWENTS_ATSAM,
late_count late_raww_elements, ontime_count-late_court svailable_at_cutoll, percent(inum_cd_sumrows, num_of_rows, 21 accuracy from [ select countidistingt case when truncidatetime _ins, ‘mif) » fruncy sy sdabes 124 then MSC end)
late_count, count{disting case when bruncidatetime_ins, 'mi7) < fruncsysdabe+ 324 then MSC and) ontime _count, count () num_of_rows from NORTEL _CSCORE TRKGRP where dateti ma bebwesn fruncisysdabe).1 and

troric] Syadate )1 2080 rawd, | selac] max]dabatimejzumday, Countideting case when bunc{dsbetime_ins, Wi = iruncitysdale)sTIM than MEC and) sunmannsed _labe_coun, count(distnt case when irurdidatelms_ing, il <
truncgyaciate )+ 7124 then MEC ancl) Summasised_ongme_cound, sueseniries) nam_ol_suemeoses from NORTEL_CSCORE TRHGRP_DNY where deletims = frunc{syseate)-1 et union o SELECT NORTEL_CSO0RE VLRE AS TABLEMAME,
rumclry, CASE WHEN percent{summarized_ontime_cound, (ontime_cound-labe_count), 2) = 100 THEN 100 ELSE percentsummansed_ontime_count, (ontime_count-iate_count), ) END percent_of_cautodf, cage when

f-percent summarissd_onbime_cound, (ontime_count-late_count), 2) < Othen 0 else 100-percent]summarissd_onbme _cound, (ontime_count-late_count), 2) end percent_of _cudodf_not_sumesed, percent{summarised_onfime_cound,
ontime_courd +ate_count, Zpercentage_of_botal_bySam, percent| summanised_antime_countssummarised_late_count, ontime_count+lale_count, 2) currenl_pancentage, ontime_count+iabe_cound current_raw _element s,
rEuTnarisad_onbime _count +sumimarnsed_kabe_count current_summmany_slements, sumerised_onlime_count-summarnded _tate _cound SUM_ELEMENTS _ATSAM, kale_court ksle_rinw_sleenents, ontime_countbabe_count avaliable st cidof!,
prercenlnLen_of_Sumeces, niam_od_fowes, 2) Sccurscy fnoen [ seiect counb{oisting] case when runcldabatime_ing, %) = trunclyscabe)+ 3724 then MSC enc) lale_count, countid istinc] caze when nuncldabetime_inz, i) <
truncisysciste]+ 224 then MSC encl) ontime_count, count (*) num_gd_roes from NORTEL_CSCORE VLRE where dabetime between truncisysdate)-1 and trunc(syscate)-1/24060 Jrasd, ( select oo dabetime)sumday, counb{distingt case
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Irurcdatedime_ine:, 7 = buncisysdale)+ 724 then MEC end) summdarised_lale_count, count{destine] case whan fruncidstelime_ing, 'm7) « runcigyadate) 724 then MEC ered) sumemarised_ontime_counl, sum{entries)
f_sumnowes: irom MORTEL _CSCORE VLRE_DY where daletine = fruncisysdatel-1 Jeuml union all SELECT 'MORTEL_PSCORE GECCNM AS TABLENAME  sumday, CASE WHEN percent] summarnisecd_ontine_count, (onfime_coun-
e _count), 2) = 100 THEN 100 ELSE percent(summarised_ontime:_count, (ontime_count-labe_count), &) END percent_of_cutold, cage when 100-percent{summarnized_ontime_count, (oréme_count-labe_count), 21 < 0 then 0 else
O0-percent summarised_ontime_count, (ontime _cound-abe_count), 27 end percent_of _cutofl_not_summed, percentf summarised _onlime_count, onlime_count+ate_count, Xipercentage_of _folal_bySam,
wLrmarised _ontime_gount+summarnised_lals_court, onlims_count+aba_court, 2) current _percentags, ontime_count«as_court curnen_raw_stements, summarised_onlime_count+surmmarised_jate_count

_SUnmary _slements, summarised_ontime _count-sumarized_lale_count SUM_FLEWENTS _ATSAM, Iste_count lale_rav_skaments, ontime_count-lale_count svadable_sb_cifoff, pencanlnum_of_Susmio we, namn_ol_rows, 2)
wracy from [ sslect countickstingd case when tnuncidabetime_ing, o) = frunc{eyscabe]+ 324 then S55N end) Inle_count, counticistingd case when truncidabetime_ing, ') < frnunc{sysdabe]« 3024 then S05N end) ontime_cound, count
*) nuam_of_rows from MORTEL_PSCORE GSCGNM whene datetime betwisen trunclrysdabe)-1 and truncl sysoate)-172460 rawd, | sebect mao dabetime jsumdary, counb{distingt case when truncidabetime_ing, i) = truncl sysoate )+ 7124
SHEN end) summansed labe_count, countidistinct case when trunc{datetime_ins, ‘mil) < truncisysdate)s 7724 than SGEN end) summarized_ontime_count, sumientnes) rum_of_sumnows from BORTEL _PSCORE GSCGMM_DY where
el = trunclsyodale)] ool union sl SELECT MORTEL _PSCORE GECSM_ACT AS TABLENAME, susday, CASE WHEN percartZurrarised_ontime_counl, (ontime_coundbabe_count], 2) = 100 THEN 100 ELSE
pbrcanll summansd_ontime_count, (onlime_count-lste_count), 2 BND parcent_of_cutol, case vwhen 1 00-percanl] summanisd_ontime_count, (onime_count-lste_count), 25 « 0 then O slzs 1 00-parcent SUmmanssd_ontime_count,

onbme_count-labe_count), 2) end percent_of_cubo™_nol _summed, percenl] summanised_ontme_count, ontime_countHabe_count, Jpercenings_of_iotal_bySam, percentlsummantsed_onbme_count +Sumimansed_labe_count,
ontime_countsiale_count, 2 current_percentage, onme_count +iate_count current_raw _elemenis, summarised_onbme_cound+summarnsed_labe_cound current_summary_elements, summansed _ontime_count-summarised_lale_count
[EUM _ELEMENTS _ATSAM, lsbe_cound late_raw_slements, onlime_count-late_count svalable_sl_cutodf, percentnum _od_sumrows, rum_of_rows, 2) sccuracy from ( select count{disting case when bruncidatetime _ins, 'mi) =
trunc{syadate)s 304 then SGSN erad) lale_count, courb(disting caze when trunc{dstetime_ing, 'mi7) < runc(syidate)+ 304 then SGSN erd) ontime_count, cound (*) numh_of_row's rom NORTEL_PECORE GECEM_ACT whers dafeline
Eneecean bruncisysdate)-1 and tnuncysydabel-1 2460 ravd, (2t maco(ded ety countdistinct case swihan tnanc{defetime_ire:, i) = iruncsysdale)e 7,049 then SHEN end) summarised_iabe_court, courg(destingt cage when
truncidmbetime_ing, ‘mi7) « fruncsysdabe)s 724 then SG5H end) summarised_ontime_court, sumienries) num_of_sumrows from MORTEL_PSCORE GSCSM_ACT_DY where dabebime = trunc(sysdabe)-1 Jpumt union ol SELECT
THORTEL _PSCORE GOSN AS TABLENAME, sumday, CASE YWHEN percent| summarised_ontime_count, (onfme _cound-labe_count), 2) = 100 THEN 100 ELSE percent{summarised _ontime _count, (ontime_count-late_count), 2 BND
parcent_of_cuel], cate when 100 percanl sunmarized_onlime_court, (oftime_cound-lste_coud), 2) = 0 ther 0 eles 100-parcanl{summarized_onlime_court, (anlima_court-lste_count), 20 end pércant_of_cutofl_nol_surtmed,
parcenl summarnssd_ontime_court, onlime_count+abe_count, 2percantags_of_lolal_bySem, percent{summarised_ontime_countssummarssd_late_cound, ontime_cound «iste_count, 2) current_peecantsge, ontime_count+iate _count
LR Py _sleminls, Sumemarisec_ondime_counls summarised_Iae_counl cLErent _SLmmary _siemenis, SLETmarised_ontime_colind -siumearized_lele_count SUM_ELEWENTS_ATSAM, Iafe_count inde_riey_slamaents, ontime_count-
Jale_count svalable_ak_culol, percentinum _od_sumrowes, num_of_rows, 2) accuracy from [ select counb{distingl case when fruncidabetime_ins, 'mf) » frunc{sysdabe 1+ 324 then SGSH end) lnte_count, counb{distingt caze when
truncidatetims_ins, 'mi7) « trunc] oy sdabe)=324 then S5ER end) ontime_count, count () num_af_rows from BORTEL _PSCORE GECSM where dabetime bebween trunc(sysdaie)-1 and brunci syodate)- 1 24060 jrawd, [ select
riaceclatetime jsumday, court{distinct caze when truncidstelime_ine 'mi’) = bunc(Sysdate)+ 724 then SGEN ered) summarised_lsle_count, courtidistine case when trunc{dabetime_ing, ') = Irunc{sysdabe)+ 7i24 then SGEN end)
Enarised_ontime _coun, suesentries) num_of_sumrow's rom NORTEL_PSCORE GECEM_DY where datelime = frunc{syedale)-1 Jsuml union ol SELECT MORTEL_PSCORE GEDSTATS' AS TABLENAME, sumday, CASE WHEN
percent summarnised_ontime_count, (ontime_count-inte_count), 20 = 100 THEN 100 ELEE perceni(sumamarized_ontime_count, (ontime_cound-labe_cound), 2) END percend_of_cufioff, cose when 100-percent{summarized_ontime_count,
ontme_count-dabe_count), 2) < O then O etge 100-percent] summarised _ontime_count, (ontime_count-late_count), Z) end percent_o 1_cubaff_nof_summed, percent] summarnised _onbime_count, ontime _count riabe_count,
[Hparcentage_of_total_brySam, percent summarised_onlime_countssummarised_ale_count, antime_count=lale_court, 2) current_percentage, ontime_cound +iate_oount current _raw_slements,
Futrharisad_ontime _count+sumsmansed _late _cound current_suimary_skements, summarnssd_onlime_count-summarized_ate_cound SUM_FLEMENTS_ATSAM, labe_count late_ravw_slements, onlime_count-iste_counl svalabla_sl_cutodd,
parcenlnum_of_Sumeow's, num_od_rows, 20 sccursdy trom | sebact count(distinct case whon trunc{dstelime_ine, 'mi = buncisysdale)+ 3024 then SGSN end) abe_count, count(destinct case whan iruncidelime_ine, 'm7) <
trunc{sysdate)+ 3024 then SG5N end) antime_count, count (*) m_of_roves from NORTEL _PSCORE GEDSTATS whene dabebime between trunc{sysdate)-1 and truncisysdate)-172460 e, [ select mao dabetime)sumday, counblcsting
case when truncidatelime_ins, ‘mi’) = trunci sysdate)+ 724 then SG5N end) summarised_late_count, count{disting case when truncidabetime_ins, 'mi7) < truno sysdabe1+7 724 then SG5N end) summarised _ontme_count, sumieniries)
rum_of_sumnaws from MORTEL _PSCORE GSDSTATS DY where dabstime = brunc(sysdate)-1 jsumt
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Optimizer Plans ..

SELECT DISTINCT E1_2.0BJECT_ID
FROM PMCM.ELEMENT_DETAIL E1_1, PMCM.ELEMENT_DETAIL E1l_2, PMCM.MARK_NETW_HIERARCHY HI1,
PMCM.ELEMENT_DETAIL E2_1, PMCM.ELEMENT_DETAIL E2_2, PMCM.MARK_NETW_HIERARCHY H2
WHERE E1_1.0BJECT_ID = H1.PARENT_ID
AND E1_2.0BJECT_ID = H1.OBJECT_ID
AND E2_1.0BJECT_ID = H2.PARENT_ID
AND E2_2.0BJECT_ID = H2.0BJECT_ID

AND E1_1.CURRENT_IND = 'Y' AND E2_1.CURRENT_IND = 'Y'

AND E2_1.CURRENT_IND = 'Y' AND E2_2.CURRENT_IND = 'Y'

AND H1.CURRENT_IND = 'Y' AND H2.CURRENT_IND = 'Y'

AND H1.HIERARCHY_TYPE 'NETWORK' AND H2.HIERARCHY_TYPE = 'NETWORK'

AND H1.PARENT_TYPE IN ('BSC','RNC') AND H2.PARENT_TYPE IN ('BSC', 'RNC')
AND E2_2.ELEMENT_TYPE 'CELL' AND E1_2.ELEMENT_TYPE = 'CELL'

AND E1_1.ELEMENT_NAME E2_1.ELEMENT_NAME

AND E1_1.ELEMENT_ID = E2_1.ELEMENT_ID

AND E1_2.ELEMENT_NAME = E2_2.ELEMENT_NAME

AND E1_2.ELEMENT_ID = E2_2.ELEMENT_ID

AND E1_2.USEID LIKE '*%' AND E2_2.USEID NOT LIKE '*%';

(
AND H1.PARENT_TYPE IN ('BSC', 'RNC')
E

| Id | Operation | Name | Rows | Bytes |TempSpc| Cost (%CPU)| Time | Pstart| Pstop |
| 0 | SELECT STATEMENT | | 1 | 78 | | 74M (40) | 50:54:42 | |

| 11 TEMP TABLE TRANSFORMATION | | | | | | | | |
| 2 | LOAD AS SELECT | | | | | | | | |
| 3 | PARTITION RANGE ALL | | 22M| 1111M| | 38153 (11)| 00:01:34 | 11 29
|* 4 | TABLE ACCESS FULL | ELEMENT_DETAIL | 22M| 1111M| | 38153 | 00:01:34 | |

| 5 | LOAD AS SELECT | | | | | | | | |
| 6 | PARTITION HASH ALL | | 337K| 9231K| | 3514 (15)| 00:00:09 | 11 16

[ = 7| TABLE ACCESS FULL | MARK_NETW_HIERARCHY | 337K| 9231K| | 3514 (15)| 00:00:09 | |

| 8 | SORT AGGREGATE | | 1] 78 | | | | | |
1= 9 | HASH JOIN | | 927G| 65T | 534M| 74M (40) | 50:53:00 | |

| 10 | VIEW | | 22M| 277M| | 16808 (12)| 00:00:42 | |

| 11 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485F_6A66C42E | 22M| 1111M| | 16808 (12)| 00 | |

|* 12 | HASH JOIN | | 21G| 1272G| 534M| 1616K (43)| 01:06:04 | |

| 13 | VIEW | | 22M| 277M| | 16808 (12)| 00:00:42 | |

| 14 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485F_6A66C42E | 22M| 1111M| | 16808 (12)| O | |

|* 15 | HASH JOIN | | 476M| 23G| 524M| 97327 (22)| 00:03:59 | |

|* 16 | HASH JOIN | | 10M| 401M| 8704K| 34520 (10) | 00:01:25 | |

|* 17 | HASH JOIN | | 234K| 5948K| 8256K | 783 (10) | 00:00:02 | |

| 18 | VIEW | | 337K| 4286K| | 142 (14)| 00:00:01 | |

| 19 | TABLE ACCESS FULL | SYS_TEMP_OFDA74860_6A66C42E | 337K| 3956K| | 142 (14)| 00:00:01 | |

| 20 | VIEW | | 337K| 4286K | | 142 (14)| 00:00:01 | |

| 21 | TABLE ACCESS FULL | SYS_TEMP_OFDA74860_6A66C42E | 337K| 3956K| | 142 (14)| 00:00:01 | |

| 22 | VIEW | | 22M| 277M| | 16808 (12)| 00:00:42 | |

| 23 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485F_6A66C42E | 22M| 1111M| | 16808 (12)| 00:00:42 | |

| 24 | VIEW | | 22M| 277M| | 16808 (12)| 00:00:42 | |

| 25 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485F_6A66C42E | 22M| 1111M| | 16808 (12)| O | |
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Optimizer Plans w4

| Id | Operation | Name | Rows | Bytes |TempSpc| Cost (%CPU)| Time | Pstart| Pstop |
| 0 | SELECT STATEMENT | | 1| 78 | | 14T (100) [999:59:59 | |

| 1| TEMP TABLE TRANSFORMATION | | | | | | | | |
| 2 | LOAD AS SELECT | | | | | | | | |
| 3 | PARTITION RANGE ALL | | 22M| 1111M| | 38153 11)| 00:01:34 | 1| 29

[ # 4 | TABLE ACCESS FULL | ELEMENT_DETAIL | 22M| 1111M| | 38153 (11) | 00:01:34 | | |
| 5 | LOAD AS SELECT | | | | | | | | |
| 6 | PARTITION HASH ALL | | 337K]| 9231K| | 3514 )| 00:00:09 | 1| 16

[ # 71 TABLE ACCESS FULL | MARK_NETW_HIERARCHY | 337K]| 9231K| | 3514 ( | 00:00:09 | | |
| 8 | SORT AGGREGATE | | 1 | 78 | | | | | |
| 9 | MERGE JOIN | | 471P | 15E | | 14T (100)1999:59:59 | |

| 10 | MERGE JOIN | | 10P| 616P | | 694G (81)1999:59:59 | |

| 11 | MERGE JOIN | | 231T| 10P | | 377G (64)1999:59:59 | |

| 12 | SORT JOIN | | 334T| 11P| 28P| 377G (64)1999:59:59 | |

| 13 | MERGE JOIN CARTESIAN| | 334T| 11P| | 140G (14)1999:59:59 | |

|* 14 | HASH JOIN | | 989M| 23G| 534M| 96010 (38) ] 00:03:56 | |

| 15 | VIEW | | 22M| 27IM| | 16808 (12)| 00:00:42 | |

| 16 | TABLE ACCESS FULL| SYS_TEMP_OFDA7485B_6A66C42E | 22M| 1111M| | 16808 (12)| 00:00:42 | |

| 17 | VIEW | | 22M| 27IM| | 16808 (12)| 00:00:42 | |

| 18 | TABLE ACCESS FULL| SYS_TEMP_OFDA7485B_6A66C42E | 22M| 1111M| | 16808 (12)| 00:00:42 | |

| 19 | BUFFER SORT | | 337K]| 4286K| | 140G (14)1999:59:59 | |

| 20 | VIEW | | 337K]| 4286K| | 142 (14)] 00:00:01 | |

| 21 | TABLE ACCESS FULL| SYS_TEMP_OFDA7485C_6A66C42E | 337K]| 3956K| | 142 (14)] 00:00:01 | |

|* 22 | SORT JOIN | | 337K]| 4286K| 12M| 844 (14)] 00:00:03 | |

| 23 | VIEW | | 337K]| 4286K| | 142 (14)] 00:00:01 | |

| 24 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485C_6A66C42E | 337K]| 3956K| | 142 (14)] 00:00:01 | |

| * 25 | SORT JOIN | | 22M| 27IM | 855M| 65084 (16) | 00:02:40 | |

| 26 | VIEW | | 22M| 27IM | | 16808 (12) | 00:00:42 | |

| 27 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485B_6A66C42E | 22M| 1111M| | 16808 (12)| O | |

|* 28 | SORT JOIN | | 22M| 27IM| 855M| 65084 (16) | 00:02:40 | |

| 29 | VIEW | | 22M| 27IM| | 16808 (12) | 00:00:42 | |

| 30 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485B_6A66C42E | 22M| 1111M| | 16808 (12)| O | |
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Optimizer Plans ¢y

WITH ed AS (SELECT object_id, element_id, element_name, element_type, useid
FROM pmcm.element_detail
WHERE element_type = 'CELL'
AND current_ind = 'Y'),
mnh AS (SELECT parent_id, object_id
FROM pmcm.mark_netw_hierarchy
WHERE current_ind = 'Y'
AND hierarchy_type = 'NETWORK'
AND parent_type IN ('BSC', 'RNC'))
SELECT COUNT (*)
FROM ed el_1, ed el_2, ed e2_1, ed e2_2, mnh hl, mnh h2
WHERE el_1l.object_id = hl.parent_id AND el_2.object_id = hl.object_id
AND e2_1l.object_id = h2.parent_id AND e2_2.object_id = h2.object_id

AND el_l.element_name = e2_1l.element_name
AND el_l.element_id = e2_1l.element_id
AND el_2.element_name = e2_2.element_name

AND el_2.element_id = e2_2.element_id
AND el_2.useid LIKE '*%'
AND e2_2.useid NOT LIKE '*%';

| Id | Operation | Name | Rows | Bytes |TempSpc| Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | 1| 214 | | 100K (6)| 00:04:08 |
| 1| HASH UNIQUE | | 1| 214 | | 100K (6)| 00:04:08 |
[# 2 | HASH JOIN | | 1| 214 | 12M| 100K (6)| 00:04:08 |
| 3 | PARTITION HASH ALL | | 337K| 9231K| | 3514 (15)| 00:00:09 |
[ # 4 | TABLE ACCESS FULL | MARK_NETW_HIERARCHY | 337K| 9231K| | 3514 (15)| 00:00:00 |
I* 5 | HASH JOIN | | 207K| 36M| 22M| 95860  (6)| 00:03:56 |
| 6 | PARTITION RANGE ALL | | 586K | 15M| | 16233 (2)| 00:00:40
| 71 TABLE ACCESS BY LOCAL INDEX ROWID | ELEMENT_DETAIL | 586K | 15M| | 16233 | ?22:22:27
[ # 8 | INDEX SKIP SCAN | ED_ET_TECH_CI | 586K | | | 12791 (1)| 00:00:3?
|* 9 | HASH JOIN | | 207K | 31M| 22M| 77982 (7)] 00:03:12 |
| 10 | PARTITION RANGE ALL | | 586K | 15M| | 16233 (2)| 00:00:40
| 11 | TABLE ACCESS BY LOCAL INDEX ROWID | ELEMENT_DETAIL | 586K | 15M| | 16233 | ?22:22:27
|* 12 | INDEX SKIP SCAN | ED_ET_TECH_CI | 586K | | | 12791 (1)| 00:00:2?
I* 13 | HASH JOIN | | 179K| 22M| 12M| 60372  (8)| 00:02:29 |
| 14 | PARTITION HASH ALL | | 337K| 9231K| | 3514 (15)| 00:00:09 |
|* 15 | TABLE ACCESS FULL | MARK_NETW_HIERARCHY | 337K| 9231K| | 3514 (15)| 00:00:727?
|* 16 | HASH JOIN | | 184K| 17M| 10M| 55886 (8)| 00:02:18 |
| 17 | PARTITION RANGE ALL | | 184K| 9008K| | 37137 (8)| 00:01:32 |
|* 18 | TABLE ACCESS FULL | ELEMENT_DETAIL | 184K| 9008K| | 37137 (8)| 00:01:32
| 19 | PARTITION RANGE ALL | | 576K | 28M| | 17383 (8)| 00:00:43 |
|* 20 | TABLE ACCESS BY LOCAL INDEX ROWID| ELEMENT_DETAIL | 576K | 28M| | 17383 (8)| 22:22:2?
|* 21 | INDEX SKIP SCAN | ED_ET_TECH_CI | 583K | | | 13939 (9)| 00:00:35 |
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Optimizer Plans w

| Id | Operation | Name | Rows | Bytes |TempSpc| Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | | | | 264T(100) | |
[= ad | VIEW | | 156P| 15E| | 264T (79)1999:59:59 |
= 2 | WINDOW SORT PUSHED RANK | | 156P| 15E| 15E| 264T (79)1999:59:59 |
| 3| MERGE JOIN CARTESIAN | | 156P| 15E| | 68T (16)1999:59:59 |
| 4 | MERGE JOIN CARTESIAN | | 220G| 205T| | 96M (16)| 26:57:48 |
| 5 | MERGE JOIN CARTESIAN | | 310K| 302M| | 232 (11)| 00:00:01 |
| 6 | MERGE JOIN CARTESIAN | | 779 | TTTK| | 22 (0)| 00:00:01 |
| T NESTED LOOPS | | | | | | |
| 8 | NESTED LOOPS | | 2 | 2044 | | 20 (0)| 00:00:01 |
| 9 | NESTED LOOPS OUTER | | 2 | 1990 | | 18 (0)| 00:00:01 |
| 10 | NESTED LOOPS | | 2 | 1868 | | 17 (0)| 00:00:01 |
| 11 | NESTED LOOPS | | 2 | 1712 | | 15 (0)| 00:00:01 |
| 12 | NESTED LOOPS | | 2 | 1564 | | 13 (0)| 00:00:01 |
| 13 | MERGE JOIN CARTESIAN | | 2 | 1442 | | 11 (0)| 00:00:01 |
| 14 | NESTED LOOPS OUTER | | 1 | 625 | | 8 (0)| 00:00:01 |
| 15 | NESTED LOOPS OUTER | | 1 | 613 | | 7 (0)| 00:00:01 |
| 16 | NESTED LOOPS | | 1 | 580 | | 6 (0)| 00:00:01 |
| 17 | NESTED LOOPS OUTER | | 1 | 539 | | 5 (0)| 00:00:01 |
| 18 | NESTED LOOPS OUTER | | 1 | 340 | | 5 (0)| 00:00:01 |
| 19 | TABLE ACCESS BY INDEX ROWID| PA_STUDENT | 1 | 316 | | 3 (0)| 00:00:01 |
|* 20 | INDEX UNIQUE SCAN | PK_STUDENT | 1 | | | 2 (0)| 00:00:01 |
| 21 | TABLE ACCESS BY INDEX ROWID| PA_STUD_USER | 1 | 24 | | 2 (0)| 00:00:01 |
|* 22 | INDEX UNIQUE SCAN | PK_STUD_USER | 1 | | | 1 (0)| 00:00:01 |
| 23 | TABLE ACCESS BY INDEX ROWID | PA_ORG | 1 | 199 | | 0 (0) | |
|* 24 | INDEX UNIQUE SCAN | PK_ORG | 1 | | | 0 (0) | |
| 25 | TABLE ACCESS BY INDEX ROWID | PA_DOMAIN | 13 | 533 | | 1 (0)| 00:00:01 |
|* 26 | INDEX UNIQUE SCAN | PK_DOMAIN | 1 | | | 0 (0) | |
| 27 | TABLE ACCESS BY INDEX ROWID | PA_USRRF_STUD | 100 | 3300 | | 1 (0)| 00:00:01 |
|* 28 | INDEX UNIQUE SCAN | PK_USRRF_STUD | 1 | | | 0 (0) | |
| 29 | VIEW PUSHED PREDICATE | PV_STUD_USER | 1 | 12 | | 1 (0)| 00:00:01 |
|* 30 | FILTER | | | | | | |
| 31 | NESTED LOOPS OUTER | | 1 | 22 | | 264 (11)| 00:00:01 |
|* 32 | INDEX UNIQUE SCAN | PK_STUDENT | 1 | 10 | | 2 (0)| 00:00:01 |
[= 33 | MAT_VIEW ACCESS FULL | PV_AP_STUD_USER | 1 | 12 | | 262 (11)| 00:00:01 |
| 34 | BUFFER SORT | | 2 | 192 | | 10 (0)| 00:00:01 |
| 35 | TABLE ACCESS BY INDEX ROWID | PA_CPNT_COMPLIANCE_DATA | 2 | 192 | | 3 (0)| 00:00:01 |
|* 36 | INDEX RANGE SCAN | IX_CPNT_CD__EVTHST | 2 | | | 1 (0)| 00:00:01 |
| 37 | TABLE ACCESS BY INDEX ROWID | PA_CPNT_TYPE | 1 | 61 | | 1 (0)| 00:00:01 |
|* 38 | INDEX UNIQUE SCAN | PK_CPNT_TYPE | 1 | | | 0 (0) | |
| 39 | TABLE ACCESS BY INDEX ROWID | PA_RQMT_TYPE | 1 | 74 | | 1 (0)| 00:00:01 |
|* 40 | INDEX UNIQUE SCAN | PK_RQMT_TYPE | 1 | | | 0 (0) | |
| 41 | TABLE ACCESS BY INDEX ROWID | PA_CMPL_STAT | 1 | 78 | | 1 (0)| 00:00:01 |
|* 42 | INDEX UNIQUE SCAN | PK_CMPL_STAT | 1 | | | 0 (0) | |
| 43 | TABLE ACCESS BY INDEX ROWID | PA_QUAL | 1 | 61 | | 1 (0)| 00:00:01 |
|* 44 | INDEX UNIQUE SCAN | PK_QUAL | 1 | | | 0 (0) | |
|* 45 | INDEX UNIQUE SCAN | PK_CPNT | 1 | | | 0 (0) | |
| 46 | TABLE ACCESS BY INDEX ROWID | PA_CPNT | 1 | 27 | | 1 (0)| 00:00:01 |
| 47 | BUFFER SORT | | 399 | | | 21 (0)| 00:00:01 |
| 48 | INDEX FAST FULL SCAN | PK_USRRF_STUD | 399 | | | 1 (0)| 00:00:01 |
| 49 | BUFFER SORT | | 399 | | | 231 (11)| 00:00:01 |
| 50 | INDEX FAST FULL SCAN | PK_USRRF_STUD | 399 | | | 0 (0) | |
| 51 | BUFFER SORT | | 710K | | | 96M (16)| 26:57:48 |
| 52 | INDEX FAST FULL SCAN | IX_STUD_USER__ STUDENT | 710K | | | 309 (l6)| 00:00:01 |
| 53 | BUFFER SORT | | 710K | | | 264T (79)1999:59:59 |
| 54 | INDEX FAST FULL SCAN | IX_STUD_USER__ STUDENT | 710K | | | 309 (l6)| 00:00:01 |
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Poorly Written Applications

SQL ordered by Executions

® Tolal Executions: 29,717 527
& Caplured SOL sccourt for 77 4% of Total

| Executions | Rows Processed | Rows per Exec | CPU per Exec (s) | Elap per Exec(s) | SQLId
| 10128078 | 2,506,529 | 0.25 0.00 | 0.00 [032srza1kicdd  [ASN_O7E_DP(004110016) |SELECT ME_TIMEZONE FROM CHPME...
| 7sme78a| 7,579,197 | 1.00 | 0.00 | 0.00 [ihf38shé2undd [asci_S6_RANAFFrotocolStats(01611000E) [SELECT DISTINGT NE_TBEZONE FR...
EET= 3,848,268 | 0.98 0.00 | 0.00 [SthzddaguuBcs [asci_S6_RANAFProtocolStats(01611000E) [SELECT SY'S_VERSION FROM CMPM.T_..
[ 311p4s] 311 604 | 100 000 | 0.00 [Tytztzv3zowgd | [select & name, uname from co...

[ 301428 301,325 | 100 | 0.00 | 0.00 [36s H6Mcnwhw | [SELECT C.MAME FROM COLT C YWHER...
[ zoogsz| 200 663 | 1.00 | 0.00 | 0.00 [usddevTuipé [oMs insert inta sy audl( sessioni...

| 65,044 [ 65,035 | 100 | 0.00 | 0.00 [fz9uwptZevtoh | [SELECT par_type, param_ciob, ...

[ 64,343 | 3,945 482 | 6075 | 0.00 | 0.00 [fSraTdruStkin - [{0M_FTR_RNC_RCS(003110008) [SELECT NAME, PATH, READ, WR...

| 64,801 B4 807 | 1.00 | 0.00 | 0.00 [fhzj09aTfoenk O _V7I_IN_LP_DC(O0B11000V) |SELECT DBTMEZOME, LENGTH(DET ..

[ B4 532 B4 542 | 100 | 000 | 0.00 [15jnirb6016nd  [M_V7IIN_LP_DCEODB11000V) [SELECT SESSIONTIMEZOME, LENGT .

SELECT /*+ RESULT CACHE */ srvr_ id

FROM (
SELECT srvr_id, SUM(cnt) SUMCNT
FROM (

SELECT DISTINCT srvr id, 1 AS CNT
FROM servers
UNION ALL
SELECT DISTINCT srvr_ id, 1
FROM serv_inst)
GROUP BY srvr_ id)
WHERE sumcnt = 2;
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Optimizer Settings

= Default Oracle install favors data warehouse not OLTP

NAME TYPE VALUE
optimizer adaptive_features boolean TRUE
optimizer adaptive_reporting only boolean FALSE
optimizer capture_sql_plan baselines boolean FALSE
optimizer_dynamic_sampling integer 2
optimizer_features_enable string 12.1.0.2
optimizer index_caching integer 0
optimizer index_cost_adj integer 100
optimizer_mode string ALL_ROWS
optimizer secure_view_merging boolean TRUE
optimizer use_invisible_indexes boolean FALSE
optimizer use_ pending statistics boolean FALSE
optimizer use_sql_plan baselines boolean TRUE

SQL> show parameter optimizer_ mode

NAME TYPE VALUE
optimizer_mode string ALL ROWS <&
SQL> ALTER SYSTEM SET OPTIMIZER MODE='FIRST_ ROWS_10';

System altered.

SQL> show parameter optimizer mode

NAME TYPE VALUE

optimizer mode string FIRST ROWS_10 :<
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Optimizer Statistics

=  Gather System Stats
=  Gather Fixed Object Stats

=  Gather Dictionary Stats
[ ] Gather Tab|e Stats - Terminal |

Window Edit Options

MAXTHR

m  Gather Column Stats

SLAVETHR
SREADTIM

SQL> select type, count (%)

m  Gather Index Stats J 2 from véfixed table

saL> / 3 group by type
PRAME PVAL1 4 order by 1;
= Gather Extended Stats  |jcocees, T
SEUSE Ehm res  couwr (s
> #‘2;$ﬁEPEED 409 6
= Stat Generation raBLE 1144
SLAVETHR VIEW 1261
SREADTIM
u Copy Stats 9 rows selected. SQL> select name
SaL» exec dbms_stats.gather_system_stats({ ' STOP'>; 2 from v$fixed table
| ] Set Stats PL/SOL procedure successfully completed. 3 where rownum < 11;

sSaL> select phname, pwvalil
2 From aux_statsd NAME
3 where sname = ‘SYSSTATS_MaIN';

=  Fixing Stats

e S 1081 i

CPUSPEEDNW 680 .062427 X$KQFVI

IOSEEKTIM 10

IOTFRSEFPEED 409 6 x$KQFVT

MaAATHR X$KQFDT

MERC 2

MREADTIM L1607 XS$KQFCO

SLAVETHR

SREADTIM 029 X$KQFOPT

9 rows selected. X$KYWMPCTAB

saL> B X$SKYWMWRCTAB
X$KYWMCLTAB
XSKYWMNF
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Gathering Optimizer Statistics

exec dbms_stats.set_table_ prefs (USER, 'SERVERS', 'ESTIMATE PERCENT',6 '90');

exec dbms_stats.set_table prefs (USER, 'SERVERS', 'DEGREE', '8');

exec dbms_stats.gather_ table_stats (USER, 'SERVERS',
'P2010103106",

estimate_percent => dbms_stats.auto_sample_size,
block_sample=>TRUE,

method_opt=>'FOR ALL INDEXED COLUMNS',

degree=>2,

cascade=>TRUE

force=>TRUE) ;

SELECT dbms_stats.create_ extended stats (USER, 'SERV_INST', ' (srvr_id, si_status)')
FROM dual;
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Manufacturing Optimizer Statistics

exec dbms_stats.set_table_stats (USER, 'EMP', numrows=>1000000, numblks=>10000, avgrlen=>74);

exec dbms_stats.set_index stats (USER, 'ix emp_deptno', numrows=>1000000, numlblks=>1000,
numdist=>10000, clstfct=>1);

exec dbms_stats.set_column_stats (USER, 'emp', 'deptno', distcnt=>10000);

exec dbms_stats.set_table_stats (USER, 'dept', numrows=>100, numblks=>100);
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Root Cause Analysis by Sophisticated Guessing

= Check data dictionary for collected stats
= Explain Plans

= Very few people can read them ... | will prove it next

= AWR Reports

m Data <> Information

= |f you want value from AWR ... create AWR Difference reports with
DBMS_WORKLOAD_REPOSITORY.AWR_DIFF_REPORT_HTML

= ASH Reports

= SQL Tuning Advisor

= SQL Trace and TKPROF

= Baselines and Evolving Baselines

= DBMS_TRACE, DBMS_MONITOR, TRCSESS, TRACE ANALYZER,
SQLTXPLAIN
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Reading Explain Plans

= Very few people can read an explain plan
= Here are two plans from identical tables with identical stats

= Which one would you rely on?
The SQL Statement

SELECT srvr_id
FROM servers

Database 11gR2 INTERSECT
SELECT srvr_id
| Id | Operation | Name | Rows | Bytes | Cost (%CPU) | FROM serv_inst;
| O | SELECT STATEMENT | | 141 | 4560 | 6 (84)]
| 1 | INTERSECTION | | | | |
| 2 | SORT UNIQUE NOSORT | | 141 | 564 | 2 (50)|
| 3 INDEX FULL SCAN | PK_SERVERS | 141 | 564 | 1 (0) |
I 41 SORT UNIQUE | | 999 | 3996 | 4 (295)] SQL> SELECT table_name, blocks
| 5 | INDEX FAST FULL SCAN| IX_SERV_INST | 999 | 3996 | 3 (0) | 2 FROM user tables
3* WHERE table name IN ('SERVERS', 'SERV_INST');
TABLE_NAME BLOCKS
| Id | Operation | Name | Rows | Bytes | Cost (%CPU) | SERVERS 28
SERV_INST

| 0 | SELECT STATEMENT | | 141 | 4560 | 20
| 1 | INTERSECTION | I I |
| 3| Loasieaceees gmz ] | | b smp s
| 3 | | SERVERS | 141 | 564 | 9
| 4 | l.-.‘E52B!I_I.!I:I.IQI.!F.._________| | | 999 | 3996 | 10
| 5 | TABLE ACCESS FULL | SERV_INST | 999 | 3996 | 9

Database 12gR1
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This Adds To The Confusion

SQL> SELECT blocks
2 FROM dba_tables
3 WHERE owner = 'UWCLASS'
4 AND table_name = 'SERVERS';

BLOCKS

SQL> SELECT blocks
2 FROM dba_segments
3 WHERE owner = 'UWCLASS'
4 AND segment_name = 'SERVERS';

BLOCKS
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This Makes It Even Worse

SQL> DECLARE

flb, £2,

blocks 0-25% free: 0
bytes 0-25% free: 0
blocks 25-50% free: 1
bytes 25-50% free:
blocks 50-75% free: O
bytes 50-75% free: 0

blocks 75-100% free: 11
bytes 75-100% free: 90112
full blocks: 0
full bytes: 0

2 uf NUMBER;

3 ub NUMBER;

4 £f1 NUMBER;

5 £flb NUMBER;

6 £2 NUMBER;

7 f2b NUMBER;

8 £3 NUMBER;

9 £3b NUMBER;

10 f4 NUMBER;

11 f4b NUMBER;

12 fbl NUMBER;

13 fby NUMBER;

14 BEGIN

15 dbms_space.space_usage ('UWNCLASS', 'SERVERS', 'TABLE', uf, ub, fl,
16

17 dbms_output .put_line('unformatted blocks: ' || TO_CHAR(uf));
18 dbms_output .put_line('unformatted bytes: ' || TO_CHAR(ub));
19 dbms_output.put_line('blocks 0-25% free: ' || TO_CHAR(fl));
20 dbms_output.put_line('bytes 0-25% free: ' || TO_CHAR(f1lb));
21 dbms_output .put_line('blocks 25-50% free: ' || TO_CHAR(f2));
22 dbms_output.put_line('bytes 25-50% free: ' || TO_CHAR(£f2b));
23 dbms_output.put_line('blocks 50-75% free: ' || TO_CHAR(£f3));
24 dbms_output.put_line('bytes 50-75% free: ' || TO_CHAR(£f3b));
25 dbms_output.put_line('blocks 75-100% free: ' || TO_CHAR(f4));
26 dbms_output..put_line('bytes 75-100% free: ' || TO_CHAR(f4Db));
27 dbms_output.put_line('full blocks: ' || TO_CHAR(fbl));
28 dbms_output .put_line('full bytes: ' || TO_CHAR(fby));
29 END;

30 /

unformatted blocks: 16
unformatted bytes: 131072

only 12 blocks are formatted

£2b, £3, £3b, f4, £f4b, fbl, fby);
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Summary

= Do not guess

= |f your problem is not caused by slow hardware then faster hardware
will just create a problem faster

= Gather information from a date-time range when everything was good
and compare with the date-time range when the problem was
observed

= |f the problem is slow SQL ... is the SQL statement itself slow or is it the
entire environment that should be examined?

= |f the problem is related to CPU ... do you need more/faster CPUs or a
better design?

= |f the problem is related to I/O ... do you need a new SAN or better
indexing?

= |f the problem is related to network bandwidth ... do you need new
NIC cards and to stop network virtualization? Yes you probably do
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Conclusion

= The No SQL approach to tuning is to stop guessing
= And stop blaming everything on SQL statements
= Until you can prove that the root cause is the SQL

= Use the scientific method
= Construct a hypothesis
= Test the hypothesis by doing experiments
= Validate your conclusion

= Only rewrite SQL after you have established conclusively that
the root cause is the way a statement has been written

= Most likely you will find yourself rewriting very little SQL
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ERROR at line 1:
ORA-00028: your session has been killed

Contact: damorgan@u.washington.edu Thank you

+1 206-669-2949
Skype: damorganllg
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For a copy of this presentation go to:

www.morganslibrary.org/presentations.html

Or contact me: damorgan@u.washington.edu
+1 206-669-2949
Skype: damorganllg
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