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Cloud Computing Services Models for databases

On premises Hybrid Cloud
N
Shared /
Lower cost
Platform Software
as a service as a service
Infrastructure ‘ Azure SQL Database
as a service WY Virtualized Databases
vrt a' SQL SeArver in Azure VM
b Virtualized Machines
Physical EE 1 SQL Server Private Cloud
' L= Virtualized Machines + Appliances
Ea SQL Server
Qedicated Physical Machines (raw iron) Off premises
Higher cost
Higher administration Lower administration
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Azure Database Services

Relational Database

Open source RDBMS

| O E{Hf| O] 2 Score & 0SS RDBMS A| % % (uHah
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1k $3,557
On-Prem
o84 & Others
'_g 100
§
v 287 Cloud
10
3
Oracle
- MySQL
Microsoft SQOL Server
PostgreSQL
MariaDB
1 © January 2018, DB-Engines.com
2013 2014 2015 2016 2017 2018
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Relational Database

Open source RDBMS
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Relational Database
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Azure Database Services

Relational Database

MHIA A= 9 712

Most business workloads requiring balanced High-performance database workloads requiring

Workloads requiring light compute and1/0 compute and memory with scalable /O throug in-memory performance forfaster transaction

performance. hput. processing and higher concurrency.
1 2 2 4 8 16 32 2 4 8 16 32
Gen 4, Gen 5 Gen 4, Gen 5 Gen 5 only
2GB 5GB 10 GB
5GB- 1TB 5GB- 1TB 5GB- 1TB
Magnetic Media Remote SSD Remote SSD
Variable 100 — 300010PS 100 — 300010PS
3 IOPS/GB 3 I0PS/GB
X Min 100 IOPS Min 100 IOPS
Max 20,000 IOPS Max 20,000 IOPS
7 —35 days 7 -35 days 7 -35 days
Locally redundant Locally or geographically redundant Locally or geographically redundant
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Relational Database

Large storage (Preview)

General Purpose Memory Optimized

Azure Premium Storage Azure Premium Storage
32GBto 16 TB 32GBto 16 TB
1 GB 1GB
3 IOPS/GB 3 IOPS/GB
Min 100 IOPS Min 100 IOPS
Max 20,000 IOPS Max 20,000 IOPS
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Relational Database
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Automatic Fail-over
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Minimal-downtime migration

Azure Database Migration Service

DMS Continuous Sync

1. Migrate initial load
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vk}
2. New transactions
continue to sync to
|t target until data
WL |/ DMS continuous sync catches up
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4. Wait for the data to
catch up

5. Complete DB
migration

Update connection string
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Azure SQL Database
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Azure SQL Database

DTU model vCore mode|
Simple, preconfigured Independent scalability
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Azure SQL Database

Azure SQL 5§ % X}o|H
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Azure SQL Database

Azure SQL DTU &

CPU, Data I/O, Log I/0 & 7t& & 4

=2| X2l =X|0|H Tier HEZ M|

AM|CH CPU AFE
vCore B2 20| H|s{ X Hot H
Basic / Standard / Premium S 2 L}H 0 &

50%

60% «

ClOOCUS  confidential & Proprietary 1 2019 CLOOCUS | All Rights reserved



Azure Database Services

Azure SQL Database

Azure SQL DTU 22 (Elastic Pool DTU)

Elastic Pool0| &3t 2 E [|O|E{H|0| A0 A DTUE 2&

Elastic Database £
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Elastic Database &
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Azure SQL Database
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Azure SQL Database

Azure SQL vCore 2 &

vCoreQ| %= 9 M2 2| (vCorel| H|E), C|A3 222 Ma £ 92

Gen4 Gen5

CPU : Intel E5-2673 v3 (Haswell) 2.4GHz CPU : Intel E5-2673 v4 (Broadwell) 2.3GHz
Hyper thread : X|& Qtgt Hyper thread : X| &

Memory : Core * 7GB (ex : 4Core = 28GB) Memory : Core * 5.1GB (ex : 4Core = 20.4GB)
Disk : SSD Disk : NVMe SSD
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Azure SQL Database

Azure SQL vCore 2 &

AS .8 (General Purpose) =8 H|=L|A (Business Critical) Hyperscale
CH & QHtMol 8 == I0PS % 7t8d CHE 2F GO Hf| O] A
Compute Gen4: 1-247} vCore Gen4: 1-247} vCore Gend: 1-247} vCore
P Gen5: vCore 2 ~ 80 Gen5: vCore 2 ~ 80 Gen5: vCore 2 ~ 80
Memor Gen4: vCore™ 7GB Gen4: vCore™ 7GB Gen4: vCore™ 7GB
y Gen5: vCore™ 5.1GB Gen5: vCore™ 5.1GB Gen5: vCore'™ 5.1GB
A
Storace Remote SSD Local SSD (Gen5= NVMe SSD) ;Zcrj(')tsesggé LC__rLaCQfM
J %|Cj 4TB (Managed Instance®| Z2 8TB) | 4|CH 418 A 100ts
IOPS vCore & 500 IOPS (Z|CH 7,000) vCore & 5000 IOPS (Z£[CH 200,000) TBD
7tg4 170 EX (87| ©& K& &) 370 A (1742 7| ME EA) 170 97| A A 7] EX|
ClOOCUS  confidential & Proprietary 1 2019 CLOOCUS | All Rights reserved



Azure Database Services

Azure SQL Database

Azure SQL Service Endpoint
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xxxx.database.windows.net w

R Source IP:
S VM private IP
& SERVICE (10.1.1.4)
- ENDPOIN
Virtual machine S5QL server
Private IP: 10.1.1.4 S 1
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10.1.1.0/24 < > : Allow on-prem NAT IPs
lodoos | S Azure SQL Database

Virtual Network

< 2

Micros oft
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Azure SQL Database
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Azure SQL Database
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Azure SQL Database

Basic & Standard HA
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Azure SQL Database

Premium HA

P Secondary
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Primary Secondary

4.‘ Backup to Azure Storage (RA-GRS)
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Azure SQL Database
Serverless Database
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Azure SQL Database
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No-SQL
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Azure Cosmos DB
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Azure Cosmos DB
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Azure Cosmos DB
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Azure Cosmos DB
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Azure Cosmos DB
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Azure Database Services

Azure Cosmos DB

471X Z0k2| SLAS HSol= dA 7€ Ho|E{H|0] 2
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@ - Availability SLA Performance Latency
Th hput SLA
rOUgnPY ® Performance Throughput

Data Consistency

High Availabilit
Latency @ 99% SLA - @ igh Availability
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Azure Database Services

Azure Cosmos DB
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Azure Database Services

Azure Cosmos DB
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Azure Database Services

Azure Cosmos DB

3rd Party Solutions

& ——8 W + s5ak

Indexador

Azure Cosmos DB Azure Search
Azure Search Apache Spark (Preview)
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Azure Database Services

Azure Cache for Redis

Cache-Aside

APPLICATION LAYER CACHE LAYER DATA SOURCES
i Data written both to cache and external source i -
Application L >
instance : : Disk storage

Application
instance : Cache DBMS

i Read from cache
Data store Application @ API

instance

Missing cache data fetched from the source and cached
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Azure Cache for Redis
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Azure Database Services

Azure Databricks
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Azure Database Services

Azure Databricks
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Azure Database Services

Azure Databricks
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Azure Database Services

Azure Databricks
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Azure Database Services

Azure Databricks
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3X FASTER
THAN ON-PREMISES IMPALA VIA CLOUDERA

Spark on
Databricks

Cloudera
Impala

0 1,000,000 2,000,000 3,000,000 4,000,000

Runtime total on 77 Impala queries, normalized by
CPU cores (CPU time — lower is better)
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Azure Database Services

Azure Databricks

On-Premise
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Azure Services

Azure SQL Data warehouse

SMP vs MPP

Symmetric Multiprocessing Massively Parallel Processing
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Azure Services

Azure SQL Data warehouse

" Azure SQL DW MPP
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Azure Services

Azure SQL Data warehouse
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Azure Database Services

Azure HD Insight
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Azure Database Services

Azure HD Insight

HDInsight Ecosystem

Metadata
(HCatalog)

~ =
S 3
N 3
@9
=

/ @uljadid

Scripting Query
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Distributed Storage
(HDFS)

World’s Data (Azure Data

Marketplace) Windows Azure Storage AD, System Center
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Azure HD Insight

APACHE
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Azure Database Services

Azure HD Insight
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