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ACID Properties

Transactions are considered as collections of actigifisso called ACID properties.
The term ACID is an acronym and stands for atomi@bnsistency, isolation, and
durability. Briefly describe each of these properties!

Distributed Transactions

The two-phase commit protocol (2PC) allows a set ofraarteus agents to eventu-
ally all commit or all abort. Thus, the 2PC guarantgesnicity of distributed transac-
tions.

Consider two autonomous agents and a coordinator invalvadlistributed transac-
tion using the 2PC. Further consider that the coordinatasked to commit the dis-
tributed transaction. What messages are exchanged Ipethh@eoordinator and the
agents and what log entries are written in the follmgwaases?

1. Both agents commit successfully.

2. One of the agents encounters an internal error witl@nptiepare phase that
prevents the transaction from completing successfully.

3. One of the agents crashes within the prepare phase.

4. One of the agents crashes within the commit/abort patise both agents
voted commit.

Distributed Information Systems

Information systems are most often composed of diggisystems such as database
systems, application servers, or legacy applicatiamsintance. Middleware is used
to hide the distribution from the application programmued provide a single system
image. Different units of distribution are feasible.uFalternatives have been pre-
sented in class, namely transaction routing, programnstdbdition, distributed da-
tabase operations, and DBMS-controlled distribution.
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CREATE TABLE | ecture (
[ ectureld | NTEGER NOT NULL PRI MARY KEY,
title VARCHAR(255) NOT NULL,
| ecturer VARCHAR(255) NOT NULL,
timesl ot | NTEGER NOT NULL,
descri pti on VARCHAR( 255)

)

CREATE TABLE reservation (
room d CHAR(6) NOT NULL,
timesl ot | NTEGER NOT NULL,
lectureld | NTEGER NOT NULL,
PRI MARY KEY(room d, tinmeslot)

Figure 1: Sample database schemas

As an example, consider an information system thatvalfor planning and schedul-
ing of university lectures. The system is based on tegafly) systems namely the
lecture catalogue system and theroom reservation system. Scheduling a lecture in-
volves both, updating the lecture catalogue and reserviegtaré room. Note that
certain lectures must not overlap, i.e. scheduling aileanay fail due to time con-
flicts. Similarly, reserving a lecture room fails if trm is unavailable.

1.

Take transactions as the unit of distribution (alteveal). Assume that re-
mote procedures are available to reserve lecture roothgatnlog lectures.
Specify a program for scheduling a lecture! Explain whyrithistion alterna-

tive 1 is unsuited here!

Take application programs/components as the unit ofilmison (alterna-
tive 2). Assume that transactional remote proceduresaailable to reserve
lecture rooms and catalog lectures. Specify a progranctedsiling a lecture!

Take database operations as the unit of distributioarfaitive 3). Think of
the lecture catalogue and the room reservation systémig relational data-
base tables as shown in Figure 1. Specify a programHtedating a lecture!

Assume that distribution is controlled by a federated [3B{dlternative 4).
Again, think of the lecture catalogue and the room reservaystem as being
relational database tables. Specify a program for sangdallecture!

Consider that you are given the name of a lecturer andaye interested in
finding all rooms occupied by lectures taught by this lecti8pecify suitable
programs for this task for the distribution alternati8esnd 4.
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