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2 — Operating Systems Taxonomy

Operating systems are frequently described
according to what features are maintained in the

kernel. Some categories include:

1. Monolithic Kernel — High level features

encapsulated in the kernel. E.g. U*ix, Linux,

VMS, MVS, VM

. Microkernel — High level features

implemented as privileged processes outside
the kernel. E.g. Mach, L4, QNX

. Exokernel — Kernel only exists to multiplex
hardware all all other features in user space
libraries. E.g. MIT exopc and exos.
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3 — Some Tradeoffs
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4 — Structure of Monitor like OS

DOS like systems provide very basic single user

support.

Stack & Stack Pointer Program Counter

User
Code

Global
Data

- DOS
(Kernel)
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5 — Process State in Monolithic Kernels

In traditional monolithic kernels, the process
state increased in size due to features being

moved inside the kernel.

Process —->

User
Space

Kernel ~ Process Structure

Space
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6 — Multitasking Using Processes

Multitasking using processes involves maintaining

separate state for each task.
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ooperati e Multitasking Using Threads

Threads share large amounts of common state
information although they have distinct stacks,

priorities, program counters, and registers and

having greatly reduced context switching

overhead.
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— i rary Support of Threads

Libraries such as the POSIX pthreads library
support multithreading of applications.
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1 — Uses of threads

Lewis and erg , list some inherently
multithreaded MT programs:

1. Independent Tasks
2. Servers
3. Repetitive Tasks
And some not so obvious examples:

1. Numerical Programs

2. Tuning Existing Code
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11 — d antages of Threading

The following wins can be obtained through

multithreading an application:

1.

etter performance via Parallelism SMP
architectures

. Increased application throughput.

. More Responsive Applications

. Reduced interprocess communication
. E cient Resource Utilization

. Simpli ed realtime processing

. Simpli ed Signal Handling

. Ease of exploiting concurrency in distributed

ob ects

. Improved software structure

A single source ports to multiple platforms
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12 — User s Kernel le el Thread Support

Some operating systems have user level threads
ULT . ULTs have thread scheduling and control
implemented as a user level library which runs
inside the user process e.g. ree SD 4.0 .

Others e.g. Linux, Solaris, SGI Irix support
kernel level threads KLT .

Is one more powerful than the other

What are the relative costs
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1 — User s Kernel e el Threads

1. User Level Thread Advantages Since

Scheduling is done at the application layer:

a ULT Scheduling decisions can be
application speci c.

ULT's do not need kernel level support,
and have libraries which tend to be easy
to port.

2. Kernel Level Thread Advantages — Since
scheduling is done by the OS

a Systems calls that stop a thread stop only
that thread and not the entire process.

b If additional physical processors exist, the
kernel can schedule threads there which

cannot happen using ULTSs .
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14 — Solaris Kernel le el Thread Support

In Solaris, serve as virtual

processors for executing threads. A process needs
to keep track of its LWPs.
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15 — ontents of a Thread

Threads have their own stack, identi er, priority,

signal mask and registers in POSIX .
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16 — i rary Support e isited

The threads library maintains internal threads
structures and maps threads onto LWPs.
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1 — Solaris Thread Support

The Solaris kernel transparently maps LWP s on

to physical processors, and in con unction with
the library threads on to LWPs.
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1 — System all Semantics

A system call does the following:

1. The process traps to the kernel.

2. The trap handler runs in kernel mode,

preserving registers.

. It sets the stack pointer to the kernel stack of
the process.

. The kernel runs the system call.
. The kernel copies results into the user space.
. The kernel updates process structures.

. The process reverts to user mode.

Operating Systems ACSI 500 W. A. Maniatty



1 — Signal Semantics 1 of 2 Dept. of Computer Science, University at Albany

1 — Signal Semantics 1 of 2

Unix uses signals for asynchronous programming.

Prior to a program receiving a signal it will:
1. call to specify a signal handler.

2. call to enable disable a
particular signal.

afterwards 3 the program will be ready to
receive signals and run the ob, then:

4. The signal e.g can be received

from some other program interrupting the

program.

. The handler is invoked from the interrupt

vector.

. The handler either returns and the program

continues or terminates the program.
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