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Introductions

Your hame
Your title
Your e-maill

Your phone number
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* Introductions

* The Clustra Database — how It works

* Next steps
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Meeting Objectives

* Present the Clustra Database
 Explain our architecture — how we do It
* Resolve key issues

* Set up product evaluation
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Technical Overview

Product Architecture




A SQL RDBMS

* Industry-standard interfaces
SQL92, ODBC, JDBC and real-time AP

 Continuous availabili.t?_/
Max 2 min unavailability per year (better than Class 5)

* Linear scaling transaction rates

* Real-time response times | |
Max 5 ms for 95% of the transactions (TCP-B like)

« Commodity hardware and open software
Workstations / PC, UNIX, Ethernet / ATM / FDDI
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How it Works
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(Client) Unit A Unit B (Client)
1U Server 1U Server
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Clustra Database
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Architecture
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Architecture
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Architecture

Node —» |

Switch

Vs CEUSTRAS
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Architecture
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Continuous Replication

Databases

continuous sl
=gllezloi  Database

Asynchronous Synchronous

Continuous
ACCESS

Batch : Replication
Replication
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Off-site
Backup Backup
‘M (Off-line)

Minimal Data Currency Latest
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Fragments Unit A Unit B

Table T/v- Ny

. Ng
///)' Potential |
spare

Primary

node
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Fragments Unit A Unit B

Table T

n, Ng
n n
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Failure Handling:

Logical Neighbors '

<
Ng n,
Potential
e

spare node ? ?
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Failure Handling:

—0 0—,0—4—0"—0 0—0——0"0

Heart Beat Monitoring

l-am-alive

messages -, -- 5 B
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Failure Handling:

Failure at Node n,

0.0 sec
Unit A Unit B
o] [ | 0
Ny ny
] ] [ ]
Bl =
n, ns
3
a1 1 ] Z
n, N
5 N
n n
Potential 6 ‘ !
spare node
Site
e S W uf_"—-._ 0
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Failure Handling:

Takeover and Restart

0.3 sec
Unit A Unit B
. ol [ ] 0 .
L o |
n -- E N, < Automatic
2 -- 3 Restart
. G y
5 1T T ]
Potential e ‘ 7
spare node
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Failure Handling:

—0 00—, 0——0"0 O 0——0"0

Take Back by n,

5.0 sec

Unit A Unit B
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Potential "6 N7

spare node
Site
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D= 0} = W g e
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Back to Original Configuration

10.0 sec
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Failure Handling:

Repair to Spare Node

5.0 sec
Unit A
. o] [ |
1
A n
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5
i New
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spare node
Site
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Failure Handling:
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Repair Complete, n, Replacing n,

60.0 sec

JnitA up to 20 min

Potential
spare node

Site
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Transaction Execution
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Unit A

TCON
KERN

UCHN

TCON
KERN

UCHN

TCON
KERN

UCHN

DBMS Server

Unit B

TCON
KERN

UCHN

Client

TCON
KERN

UCHN

TCON
KERN

UCHN

TCON
KERN

UCHN
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TCON
KERN

UCHN

Site

TCON transaction controller
KERN data base kernel
UCHN update channel
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Transaction Execution:

24

Primary and Hot Standby Session

DBMS Server

0.1 ms
Unit A Unit B
TCON TCON .
KERN KERN Client
UCHN UCHN
—— TCON
KERN KERN
UCHN UCHN
TCON TCON
KERN KERN
UCHN UCHN —
TCON TCON
KERN KERN
UCHN UCHN
Site
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TCON transaction controller
KERN data base kernel
UCHN update channel

Client request
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ZSXoiox=ro Transaction Execution:

—0 O—,0—~—0"—0 0—,0——0"0

Function Shipping to Primary and Hot Standby I

DBMS Server

0.2 ms
Unit A Unit B

TCON TCON CI | en t

KERN 4,—-} KERN
A

UCHN l_— UCHN |
TCON : i TCON ) ”
KERN | KERN TCON transaction controller

UCHN UCHN KERN data base kernel
: UCHN update channel

TCON TCON

KERN 4__ Hooooooooe > KERN

UCHN UCHN — Client request

TCON TCON —» --»  Function shipping + 2PC
KERN KERN

UCHN UCHN

Site
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Transaction Execution:
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Primary Update

DBMS Server

0.3 ms
Unit A Unit B

TCON TCON CI | en t

KERN KERN
Pl B

UCHN [—_ UCHN |
TCON : i TCON ) ”
KERN | KERN TCON transaction controller

--------------- KERN data base kernel

UCHN : UCHN
UCHN update channel

TCON : TCON

KERN 4__ Hooooooooe > KERN

v |

UCHN UCHN — Client request

TCON TCON —» --»  Function shipping + 2PC
KERN KERN

UCHN UCHN

Site
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Transaction Execution:
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Log Shipping I

DBMS Server

0.4 ms
Unit A Unit B
TCON TCON :
KERN ,—-} KERN CI I ent
& v -
UCHN ———  UCHN u
TCON TCON .
KERN KERN TCON transaction controller
i | UCHN KERN data base kernel
UCHN update channel
TCON : TCON
KIi?N < el KERN
UCHN UCHN —> Client request
TCON TCON —» --»  Function shipping + 2PC
KERN KERN o
—> Log shipping
UCHN UCHN
Site
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Transaction Execution:

Ready to Commit

DBMS Server

0.5 ms
Unit A Unit B

TCON TCON .
— Client

r——’> KEﬁN

A _
UCHN ‘l UCHN u
S
TCON _— TCON ]
KERN At KERN TCON transaction controller

UCHN UCHN KERN data base kernel

UCHN update channel
TCON : TCON

KIi?N < el KERN
UCHN UCHN — Client request
TCON TCON —» --»  Function shipping + 2PC
KERN KERN o
—> Log shipping
UCHN UCHN

Site
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Transaction Execution:
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Commit Decision

DBMS Server

0.6 ms
Unit A Unit B
TCON TCON :
KERN ,—-} KERN CI I ent
& v -
o ‘l o u
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L‘;‘;ﬂ A ngm TCON transaction controller
i | UCHN KERN data base kernel
UCHN update channel

TCON : TCON
KIi?N < el KERN
UCHN UCHN —> Client request
TCON TCON —» --»  Function shipping + 2PC
KERN KERN o

—> Log shipping
UCHN UCHN . ..

—> Commit decision

Site
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Transaction Execution:

Commit Decision, Ready to Commit

DBMS Server

0.7 ms
Unit A Unit B
TCON TCON .
KERN I—-> KERN Client
A v i
Vo ‘l | I u
¢_I I
lﬁ‘éﬂ A ngm TCON transaction controller

UCHN UCHN KERN data base kernel

UCHN update channel
TCON : TCON

KIi?N < el KERN
UCHN UCHN — Client request
TCON TCON —» --»  Function shipping + 2PC
KERN KERN o
—> Log shipping
UCHN UCHN . ..
—> Commit decision
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Transaction Execution:
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Response to Client

DBMS Server
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—> Commit decision
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Rolling Upgrades

Original Configuration

Client q

v v * Online
[ ) TN
[ - .
n, n, * Non-blocking
First node to B
be upgraded n, " N, * Hardware and SyStem
ot i software
n, N,
Spare __» e Clustra Database_ -
nodes " backward compatibility
Site
Bl Primary fragment Hot-standby fragment
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Rolling Upgrades

Pull Out Node

Client q

et Remove node

¢
L
I’10
: . o
Nlakeover N m| | —) S
L
n,

........ -
to upgrade
n5
Spare —»
nodes
Site
Bl Primary fragment Hot-standby fragment
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_~,# _\_; 3 Rolling Upgrades
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Upgrade and Repair to Spare Node '

Client q

e
ﬁ.—--ml

Upgrade node
(HW, OS, Clustra DB)

Spare _
node Completed repair from nsto n,
Site
Bl Primary fragment Hot-standby fragment
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Rolling Upgrades

— ) (S O =00 O, O =0 )

Replace New Spare Node, Upgrade Next

Client q

. :
WI - Automatic
[n _ n takeover
0 1
Remove node - New
to upgrade I <+
n i Spare node
2| = =
anfaman s -
N, : Ng
Spare R —
node n
,
Site
Bl Primary fragment Hot-standby fragment
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mm Primary fragment
-. ........
dernanse I Hot-standby fragment
-. ........
§ R I
Spare —»
nodes
Site
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mm Primary fragment
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|- Hot-standby fragment
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N R I
«— Operational nodes
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mm Primary fragment
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Hensannen I Hot-standby fragment
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¥ .
Site
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Client

clients

Application

Database

41

Proprietary

App O

App 2

Switch O

clients

o /

clients

/ Unit B

App 1

App 3

Switch 1
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Backup and Restore
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Parallel Non-Blocking Refragmentation
Backup Restore
Client

;I;
;I;

Backup Site
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Clustra Site Clustra Site
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Dual Site Architecture

Asynchronous
Replication

o oS CLUSTRAS

43 Proprietary




Asynchronous Replication

Site A

East Coast

Parallel
Very high availability
Linear scaling

Site B
West Coast

Unit A Unit B
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SQL: Relational Algebra
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Parallel Execution in Kernel

ODBC §
Client

SOJLC

TCON node node TCON
KERN KERN
l SQLX < > SQLX X l
DB buffer Relalg buffer Relalg buffer DB buffer
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Transaction Execution

Primary Hot standby Primary Hot standby
Client TCON TCON KERN UCHN KERN
Start
Critical < /I\->
path «—
\>I
Non-critical
path v
End
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Asynchronous Replication

—>

...... p Client request

Client

—» Long distance reply

—p 1safe

transaction gathering
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Next Steps
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Thank You

Rolf Rander Naess
rolfn@clustra.com

+47 8800 4243

www.clustra.com
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