Concurren cy

1. Why concurrent programming? ..........cccceevevevuneneenenne 2
2. EVOIULION..... e e 2
G, SO 1 [ L SN NG e SO NSCIOE (SEO S SOt LS S LI 4
4. Concurrent languages. ..o 6
5. Problems with CONCUITENCY....ccuveiviiiiir e 6
6. Process Interaclions ... 8
7. SynchromzEsbiom. . ... o 14
0 R o ok b et it bt e S S ) 17
0. Concurrency In JAVA........cooeiceemceeeeeeceeceeee e 20
10. Java Thread Life Cycle (Deitel & Deitel)................. 21



1. Why concurrent programming?

¢ Performance
¢ Throughput
¢ Utilization of system resources

2. Evolution

¢ Single user system:
o First systems supported one single
activity at a time.
o Late 1950s - One general-purpose
processor and one or more special-
purpose processors for input and

output operations

¢ Multiprocessing systems: These systems use
the CPU while an input/output operation is
being performed. Note that programmers
cannot control this task explicitly.

¢ Multitasking systems: These systems give
the impression that there are several CPUs
serving different users at the same time.
Programmers cannot control task scheduling.
This 1s done by the operating system.
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¢ Multithreading systems: This is becoming
very popular with Java. Programmers can split
their programs into several threads and
schedule them.

¢ Multiprocessor systems:

o These are systems with several
processing elements (PEs) and
programmers can concurrently use
all these PEs.

o Single-Instruction Multiple-Data
(SIMD) machines:

» The same Instruction goes to
all processors, each with
different data - e.g., vector
Processors

= Multiple-Instruction
Multiple-Data (MIMD)
machines: Independent
processors that can be
synchronized (unit-level
concurrency)
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