Chapter 2: Computer-System Structures

Computer System Operation
I/O Structure

Storage Structure

Storage Hierarchy

Hardware Protection
Network Structure
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Computer-System Architecture
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Common Functions of Interrupts

m [nterrupt transfers control to the interrupt service routine
generally, through the interrupt vector, which contains the
addresses of all the service routines.

B [nterrupt architecture must save the address of the
interrupted instruction.

B [ncoming interrupts are disabled while another interrupt is
being processed to prevent a lost interrupt.

B A trap is a software-generated interrupt caused either by
an error or a user request.

B A modern operating system is interrupt driven.
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Interrupt Handling

B The operating system preserves the state of the CPU by
storing registers and the program counter.
® Determines which type of interrupt has occurred:
polling
vectored interrupt system

B Separate segments of code determine what action should
be taken for each type of interrupt
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_Interrupt Time Line For a Single Process Doing Output
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I/O Structure

B Synchronous I/O : After I/O starts, control returns to user
program only upon I/O completion.
Wait instruction idles the CPU until the next interrupt
Wait loop (contention for memory access).
At most one /O request is outstanding at a time, no
simultaneous I/O processing.
m Asynchronous I/O : After I/O starts, control returns to
user program without waiting for 1/0O completion.
System call — request to the operating system to allow user
to wait for 1/0O completion.
Device-status table contains entry for each 1/O device
indicating its type, address, and state.

Operating system indexes into I/O device table to determine
device status and to modify table entry to include interrupt.
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Two I/O Methods
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Device-Status Table

device: card reader 1

status: idle

device: line printer 3 o r_eques_t for :I—_

status: busy ™| line printer

- - - address: 38546

device: disk unit 1 length: 1372

status: idle

device: disk unit 2

status: idle

:fa\;f:': kilissk unit 3 » request for request for j‘

LY disk unit 3 disk unit 3

file: xxx file: yyy
operation: read operation: write
address: 43046 address: 03458
length: 20000 length: 500
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Moving-Head Disk Mechanism
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Storage Hierarchy

B Storage systems organized in hierarchy.
Speed
Cost
Volatility
B Caching — copying information into faster storage system;

main memory can be viewed as a last cache for
secondary storage.
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system call n —

perform 1/O

®
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11



Memory Protection

B Must provide memory protection at least for the interrupt
vector and the interrupt service routines.

®m |n order to have memory protection, add two registers
that determine the range of legal addresses a program
may access:

Base register — holds the smallest legal physical memory
address.

Limit register — contains the size of the range
B Memory outside the defined range is protected.
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Use of A Base and Limit Register
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trap to operating system
monitor—addressing error
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Local Area Network Structure
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& Wide Area Network Structure
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