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Agenda

Announcements

Classroom (25 min)

e Solving Common Database Issues
 Common Database Issues & Causes
* Monitoring Metrics

* Troubleshooting & Problem-solving

Break (5 min)

Warehouse (1.5 hrs)
* CPU Cleaning

WEEK 16-18: DATABASE MANAGEMENT &
TROUBLESHOOTING




ANNOUNCEMENTS

Week 18



Announcements for 4/3

e Calendar

* No session on Wednesday, 4/10/2024 (Spring Break)
* Next session: Wednesday, 4/17/2024

* Week 16-18: Database Management and Troubleshooting -
Mar. 13th, 27th, & Apr. 3rd

 Week 19-21: Hands-on Practical Skills — Apr. 17th, 24th, May
1st



Values

* Respect

* Accountability

* Improvement

» Steadfast

* Encouragement




Database Management and
Troubleshooting Objectives:

« What are databases?

* Introduction to databases, explaining their purpose in organizing and
managing data.

 Different types of databases

* Qverview of relational and non-relational (NoSQL) databases and their use
cases.

* How databases are used

» Explanation of how databases are used in various applications and
industries.

« Solving common database issues

» GQuidance on identifying and addressing common database-related
problems.



. COMMON DATABASE -
' ISSUES '
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Common Database Issues

Slow read-write speeds

» Performance slowdowns due to high
latency

« Database I/O - when the database
engine from a computing system
reads and writes blocks containing
records to and from disk into memory

* To minimize database disk I/O,
the database engine tries to keep
a block in memory after it reads
the block the first time. When the
engine needs that block, it can
access it from memory rather
than reading it from disk

Disk Speed Test

Will it Work?

ProRes 422 HQ Cinema DNG RAW 10 Bit YUV 4:2:2
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How Fast?

ProRes 422HQ  Write
NTSC/PAL
720
1080
2K DCI
2160

Cinema DNG RAW  Write
NTSC/PAL
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1080
2K DCI

2160 0

10 Bit YUV 4:2:2  Write
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1080
2K DCI
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Common Database Issues

Scaling problems

» Scaling up a database (i.e. RDBMS &%
on a single server) requiring
complex and powerful software

« Horizonal Scaling (sharding) -
splitting up database into separate
sections by integrating new server
nodes or machines into existing

. Horizontal Scaling: Add or
| nfl’a Stru Ctu re remove database as needed.

« Vertical Scaling (scaling up) -
upgrading existing resources on
demand with info remaining on a
single node

Higher edition

Lower edition

Vertical Scaling:

Increase or decrease computing
power or databases as need-
ed—either by changing Azure DB
performance level or edition, or
by using elastic database pools
to automatically adjust with
workload demand




Common Database Issues .

Incorrect Virtual Machine
setup/configuration

» Optimization with large numbers of
machines that rely on the same hardware

 Virtual Machine (VM) - software-based or
virtual version of a physical computer systemn SiS—— &
that can run different or multiple operating
systems on it

* Hypervisor (VMM) - computer software,
firmware or hardware that creates and runs
virtual machines

10



Common Database Issues

Lack of backup & monitoring Failover Clustering

» Failover contingencies Shued bt st —

* Backups to restore lost or | T | application
corrupted data = — e

» High availability (HA) clusters -
minimize downtime and ensure
that applications and services are et T
always available, even if one
server in the cluster fails

« Continuous availability (CA)
clusters - provide zero downtime
for apﬁllcatlons and services and

Cluster storage

A dedicated network connects the
failover cluster nodes

i I

typically use synchronous Anetwork connects .
replication to ensure that data is the Bloimdietss

always available on all servers in
the cluster



Monitoring Metrics

Database Performance Metrics

Query Performance
Poorly formatted or overly general
queries can introduce slowdowns

User and Query Conflicts
Slowdowns can occur when multiple
users are accessing the database

T QO

[y —

Configuration
Be sure to change default settings for

elements like buffer and query caches

D — =D
=57

Business Transactions
Look at end-user experience of
real-time performance

Capacity
Consider CPUs, disk performance,

memaory, configurations, and network
connections
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. COMMON DATABASE -
' ISSUES '

Troubleshooting and Problem-solving



Troubleshooting: Things to Look
For

- Affected users - single vs multiple; users, clients, sessions, database or
schema - a structural view of a database that defines the tables, fields, types,
constraints, and relationships that are involved in creating a database

- Changes/releases - recent software releases or changes on the system; new
objects and changes in size

* Disk space — available space in server root mounts and drives; software mounts
and drives; online and archived transaction/ redo log areas; temporary
locations; audit trail & trace file locations; core dumping

* Redo & archive logs - increase in transaction loads and log system; impacts to
transaction; log sizes for the transaction throughput

» CPU - database consumption; analyze and track performance



Troubleshooting: Things to Look
For (continued)

» Disk I/0 - top wait times and associated changes that may also include scalability
« SQL/ Queries — top resource consuming queries

* Locks — blocks hanging up key applications

» Object sizes — key tables or index changes in size

» Sessions — increase in number of sessions and indications of trends

» Configuration - previous and current database configuration if applicable



| .o

'Databases Troubleshooting: Tools o

« Use a database performance analyzer B D vuacaon

Database Performance Analyzer
( D P‘ \) Day | Thursday - June 26, 2014 v Time v [=RICHWLE (O Current & Resources

Refreshed on: 09/09/14 05:31:54 PM

[ F t L SQL || Wait | Partitions | Programs | Databases | DB Users
eatures.
Interval: |1 hour v View Historical Charts for SQL: v Analyze Query:

 Database Optimization Top SQL Statements | YAMAHA'50000 | June 26, 2014 =
« Anomaly detection e

i =
« SQL server performance & database = A I il
monitoring (i.e. Azure) e — | I 1 nlE
« Performance analysis “Zn I I i Ii I I =
O
_ II I-lI!III .IIIIIII 1
» Alerts and reporting = = = = = =

« Management API :
« Change tracking
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Databases Problem-solving Process

1.

2.

w

Use a database performance analyzer to analyze the state of
the database

Check server capacity and ensure it is not overloaded or
shared with other systems

. Update database statistics to optimize query performance

Check the memory allocation and avoid unnecessary disk
reads

. De-fragment the database to reduce physical storage space

and improve the data access speed
Use performance tuning software

. Explore scalability options if necessary

+
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ACTIVITY

More SQL



Activity: Continue Learning SQL

Head to:
https://www.w3schools.com/SQl

Click on green banner: “Start learning
SQL now”

Continue to learn and go through the
exercises

SQL Tutorial

saL intro
saL Sytax

50U Select

SQ1 Select Distinct
SQt Where

5L Order By
sat And

saL or

sal Not

SQL insert nto
S Null Values
SQL Update

5QL Delete

SQ Select Top
SQL Minand Max
Sal Count

5L Sum

sat Avg

SQL Like

SQL Wikdcards
satin

SQL Between
S Ahases

50U oins

SQL Inner Join
SQL Left Join

SQL. Right Join
SQ. Full foin

SQL seit Join

sat Union
o

Tuonalse  Exercises

Cenificatesw  Services® Spaces

PYTHON PHP

HOW TO

JAVA NUMPY

Examples in Each Chapter

With our online SQL editor; you can edit the SQL statements, and click on @ button ta view the resuk

| seaecr = reon custosers;

Tyt

Click on the "Try it Yourself” button to see how it works,

SQL Exercises

Test Yourself With Exercises

Exercise:

Insert the missing statement to get all the columns from the table.

* FROM Customers;
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WAREHOUSE



Warehouse Activity

* 1:30-3:00pm
 CPU Cleaning




BREAK




