
Database
Systems

"Time was
invented to
keep
everything
from happening
at once.""

- Steven Wright

Topics

Transaction Management

Concurrency Control

Group Work

Chapter 10

Transaction and
Concurrency Control

Transactions

Read or Write to DB

Because of Multiple Tables
Single Transaction
Multiple I/O Requests
Considered a Single Action

Consistent Database State

Transaction Consistent Database State
Read

DB remain in Consistent State

Write
Sell 100 units to Customer X for 5000
dollars

- Two Updates
- Inventory, Accts Receivable
- BOTH need to be performed

Transaction Properties
Atomicity - All parts of transaction

Durability - DB in consistent state

Serializability
- Concurrent Transactions

Isolation
- Locking Records

Transaction Management
Commit

All changes written to DB
Automatic at end of program

Rollback
Changes abandoned
Database returns to consistent state
Abnormal Termination

Transaction Log
Keep track of every change
It is another database
Watch for Disk Full / Disk Crash
Redundancy / Backups



Concurrency Control

Lost Updates
T1: Purchase 100 Units
T2: Sell 30 Units

PROD_QOH = 35

Sequence
PROD_QOH = 35
T1: Read 35
T2: Read 35
T1: Add 100, Write 135
PROD_QOH = 135
T2: Subtract 30, Write 5
PROD_QOH = 5

We've lost the 100 bought

Uncommitted Data
Rollback T1

PROD_QOH = 35
T1: Read 35
T1: Add 100, Write 135
PROD_QOH = 135
T2: Read 135, Subtract 30
T1: Rollback
T2: Write 105
PROD_QOH = 105

Inconsistent Results

One Transaction summarizes

While other Transactions update

The Scheduler
Ensures Serializability

Methods
Locking
Time Stamping
Optimistic

Locking

Exclusive access for current trans.

Lock
Access

Unlock

Others need to wait

Lock Manager

Granularity
Database
Table
Page (Disk Lock)
Row
Field

Example: Table Lock Lock Types
Binary: Lock / Unlock

Shared - Read Only
Others may read

Exclusive - Write
No other access

Problems: Deadlocks



Dead Lock
T1 needs X & Y while T2 needs Y & X

Time Stamping

Uniqueness
No two time stamps the same

Monotonicity
No time warps

Optimistic Methods

Assumption
Most Transaction do not conflict
Few Updates

Read
Validate
Write

Database Recovery Management

Full backup

Differential Backups

Backup of Transaction Logs

Group Work

Meeting with Teacher

Let me see what you have

Design Review
End of Lesson


