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This article provides an overview of the Thread Manager conponent of System
7.5.

DI SCUSSI ON = = = = = = = = = = x = f ot o m ot o e e el

I ntroduction

The Thread Manager is an addition to the Maci nt osh Tool box that enables
concurrent programing for true multitasking within an application. The Thread
Manager supports cooperative and preenptive threads of execution at the
application level, not at the system|evel

The Thread Manager has the sane rights and privileges as other services in the
Maci nt osh Tool box. The Thread Manager works on all Maci ntosh platfornms running
System 7 or |ater.

Thread Manager Overvi ew

The Thread Manager has two types of threads: cooperative and preenptive.
Additionally, the Thread Manager provides the basic services for creating,
schedul i ng, and deleting threads and for gathering thread status.

Thr ead

A thread is a sequence of instructions executed in a program A thread has a
program counter and a stack to keep track of |ocal variables and return
addresses. A multithreaded process is associated with one or nore threads.

Threads share process instructions and nost of their data. Threads that share
the process state have considerable interaction; it is possible for themto
af fect each other because there is no systemenforced protection between
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t hr eads.

Threads al so share the open files; each thread sees the sane open files. |If one
thread opens a file, another thread can read it. |If shared data changes, it can
be seen by other threads in the process.

Cooperative Threads

Cooperative threads all ow cooperative nultitasking. They are the nost effective
to use for scheduling and accessing Tool box traps. Cooperative threads have the
same capability as a standard applicati on when working with menory all ocation
file 1/O QuickDraw, and other resources. Operationally, cooperative threads
yield to other cooperative threads only when the application explicitly nakes
one of the Thread Manager yield calls or changes the state of the current
cooperative thread.

Cooperative threading in the Thread Manager works simlar to the cooperative
threading in the earlier Threads Package. The advantage of using the Thread
Manager is that thread stacks are register-swapped during a context switch

Preenpti ve Threads

Preemptive threads allow true multitasking at the application |evel. Wen an
application gets control fromthe Process Manager, preenptive threads for that
application are allowed to run.

Preenptive threads differ from cooperative threads because they can interrupt
the currently executing thread at any tine to resunme execution. Preenptive

t hreads can be designed to yield back to the just-preenpted cooperative thread
using a Thread Manager yield call or to wait for its tinme quantumto expire.

If the interrupted cooperative thread is in the stopped state, the next
avai | abl e preenptive thread is made to run. Preenptive threads then preenpt each
other in a round-robin fashion until the interrupted cooperative thread i s nade
ready.

Data Type

Data type is an identifier within the Thread Manager that provides the identity
and status of the thread. There are several data types in the Thread Manager
Data types determ ne the type of thread (cooperative or preenptive), the state
of a thread (running, ready, or stopped), and a set of options for creating new
t hr eads.

The Main Thread

When an application | aunches with the Thread Manager installed, the Thread
Manager automatically defines the application entry point as the nain
cooperative thread. The main cooperative thread is comonly referred to as the
application thread or nain thread.

End of the Thread
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When threads finish executing, the Thread Manager autonatically di sposes of
them Preenptive threads are recycled to avoid noving nenory. Recycling a

t hread causes the Thread Manager to clear out the internal data structure, reset
it, and place the thread in the proper thread pool. (There are two pools: one
for cooperative and one for preenptive threads.) Since recycling a thread
doesn’'t nove nmenory, preenptive threads can di spose of thensel ves and ot her
threads safely.

Requi renent s

The Thread Manager is part of the Maci ntosh Tool box. Thread Manager requires
System 7 or |ater.
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