

























































































































































































































































































































































































































































































































































































































































































Intel EXTENDED PROTECTION

SEND PRIVILEGE LEVEL

Moving or deleting the descriptor for a segment or the name of an object may have even more drastic
effects on other tasks than using the code or structures in the segment or object. Consider the effect of
deleting or mailing away a descriptor for a global data segment (for example, a translation table)
shared by all tasks in the system. A task that assumes the existence of the global segment will cause
an exception when it references the deleted descriptor slot. This points out the need for control over
the right to send or delete a descriptor.

One way of implementing such control is to associate with each descriptor (including alias descriptors)
a send privilege level (SPL). Procedures that move or delete descriptors (such as SEND_MESSAGE
and DELETE_ALIAS) interpret the SPL and ensure that the calling procedure cannot delete (send)
a descriptor from the GDT or its LDT unless CPL <<= SPL. SPL for segments is an attribute of
segment descriptors and can be stored in tables parallel to descriptor tables.

The SPL and UPL for operating system objects may be different. In general, the SPL of all descriptors
in the GDT should be zero or one, limiting the deletion and movement of GDT descriptors to the most
privileged levels of the operating system. It is quite reasonable, however, to have GDT-based objects
with UPL of three, so that they are accessible from any level.

CONSTRUCTING SHARED OBJECTS

Since the procedure that builds a GDT-based object, such as a mailbox or semaphore, must have a
descriptor for the object’s data segment, there is a possibility (however slight) that some other task (for
example, an interrupt task) might mistakenly use a selector for the object under construction in a
request to the operating system to use a similar object. The results are unpredictable, but probably
disastrous. There are several possible methods for guarding against such a circumstance:

e Lock out all other activity for that type of object by using a semaphore or other synchronization
primitive.

e For the purposes of construction only, use a reserved descriptor slot that other operating-system
procedures recognize as invalid.

e For the purposes of construction only, use an LDT slot of the task that is building the object.

 Use an invalid type extension code for the object until it is completely built.
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8254 Progranimable Interval Timer: an Intel counter/timer device that provides three ibndependcnt
16-bit counters and six counter modes. For operating-system applications the 8254 can provide timed
interrupts for use by the software scheduler.

8259A Programmable Interrupt Controller: an Intel device that handles up to eight vectored priority
interrupts for the CPU. The chip is designed to minimize software and real-time overhead in handling
multi-level priority interrupts. It has several software selectable modes, permitting optlmlzatlon for a
variety of system requirements.

80286: the CPU chip of the iAPX 286 architecture.

80287: the numerics processor extension chip of the iAPX 286/20 chip set.

access rights: the attributes of a segment, defined by a descriptor, that control how a segment can be
used by instructions in other segments.

accessed bit: a Boolean in the access rights byte of a descriptor that the proéessor'éets when it loads
the descriptor into a segment register.

address mapper: a hardware device that selectively translates the CPU’s addressing signals into Sighals
of another form. :

alias: one of several descriptors for a segment. Each alias may define a different type, access rights,
or (in some cases) limit for the segment.

alias list: a data structure that enables the operating system to find all the aliases for a given segmént.
asynchronous: characterized by unpredictable order in the occurrence of events; not synchronous.
back link: the selector field in a TSS that identifies the task to be invoked when the current task
executes an IRET instruction. The processor reads the back link only if the NT flag is set. The proces-
sor sets the back link to point to the TSS of the former task when a CALL mstructlon or mterrupt
causes a task switch.

base address: the 24-bit address in physical memory at which a segment starts.

busy task: either the currently executing task or a task on a back-link chain from the currently execut-
ing task. A busy task has a type code of three in the descriptor for its TSS.

Binder: see iAPX 286 Binder.

binding: the process of translatmg a symbolic reference to a form that the processor can.interpret
directly.

bootloader: sec hootstrap loader.
bootstrap loader: a small, usually ROM resident, program whose function is to load a larger, fully-

featured loader.
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bootloadable module: a module containing absolute object code in a simple format that expedites loading
by a bootstrap loader.

boundary tag: a field at the low or high end of a block of memory used by the memory allocation
algorithm to distinguish between allocated and unallocated blocks.

breakpoint: a position in a program marked in such a way that intervention can occur when execution
. of the program reaches that position.

buddy system: a memory-management algorithm that partitions memory into pairs of memory blocks
of equal size. When both blocks of a pair are not used, they are combined into a larger block that also
has a partner or “buddy” of the larger size.

buffer: an area of RAM used for transferring data to or from an external device.

built-in: in PL/M-286, a predefined identifier.

Builder: see iAPX 286 System Builder.

BUSY: an input pin to the 80286 used by a processor extension such as the 80287 to indicate when
the processor extension is unable to accept a new instruction.

call gate: a gate used to transfer control to a procedure in a segment of the same task at an equal or
(numerically) lesser privilege level.

carry flag (CF): one of the six arithmetic flags typically used for unsigned integer comparisons and
extended precision arithmetic. CF is set by a carry into, or a borrow from, the high-order bit of a result
operand. ;

code segment: see executable segment.

combine type: one of the characteristics that the Binder associates with segments. The Binder combines
segments only if they have compatible combine types.

compaction: relocating allocated memory segments into consecutive locations in order to bring together
all unallocated memory blocks.

compiler control statement: source statements that specify options to the compiler. Control statements
begin with a dollar sign ($) in the left margin.

conforming segment: an executable segment that executes at the CPL of any segment that calls it. A
conforming segment is identified by a bit in the access rights byte of its descriptor.

control flow transfer: any change in the normal sequential progress of a program. JMP, CALL, RET,
IRET, and INT instructions, as well as exceptions and external interrupts, can cause a change in
control flow. o

coroutine: a type of subroutine that cooperates with other coroutines in quasi-parallel execution. A set
of related coroutines transfer control from one to another. Each coroutine maintains local variables
across invocations and maintains an independent instruction counter that determines where to begin
execution upon next invocation.

critical section: a procedure or portion of a procedure that operates on shared data in such a way that
it may act incorrectly if another procedure operates on the same data within the same time interval.
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CS (code segment) register: the segment register that provides addressability for access to instructions.

current privilege level (CPL): the privilege level that the processor is using to execute the currently-
accessible executable segment. CPL may be equal to DPL of the executable segment, or CPL may be
numerically greater that DPL if the segment is conforming.

data segment: a segment that contains data (other than immediate data) for an executable segment.
A data segment is identified by a specific type code in the descriptor of the segment.

descriptor: an eight-byte item that defines the use of memory in an iAPX 286 protected-mode system.

descriptor table: one of the processor-recognized tables that contain the descriptors for the system.
These tables are the GDT, the IDT, and LDTs.

descriptor privilege level (DPL): the privilege level defined in the descriptor of a segment.

device driver: the task or procedures that use knowledge of the physical characteristics of an I/O
device to carry out higher-level I/O requests.

direct I/0: 1/O operations in which the CPU participates.

dispatching: determining which task the processor should work on, and switching the processor to that
task; also known as “scheduling.”

double fault: a fault that occurs while the processor is attempting to handle a prior fault.
DS (data segment) register: one of three segment registers that provide addressability to data segments.
dynamic system: an application in which tasks begin and end relatively frequently.

EM (emulation mode) bit: a Boolean in the MSW that indicates to the processor whether ESC instruc-
tion processing is being emulated by software. .

emulation: software interpretation of instructions for a processing device (such as the 80287 Numerics
Processor Extension) that is not present in the system.

entry point: an executable-segment offset that identifies the starting point for execution, as when the
segment is invoked via a gate.

error code: a word automatically pushed on the stack as a result of certain exceptions. The error code
helps identify the segment involved in the exception.

ERROR: an input pin of the 80286 used by a processor extension (such as the 80287) to signal error
conditions.

ES (extra segment) register: onc of three segment registers that provide addressability to data segments.

ESC or ESCAPE instruction: an instruction (usually for a processor extension) identified by the five-
bit prefix 11011B.

EX (external) bit: a Boolean in the error code which, when set, indicates that the exception is due to
factors outside the control of the task in which the exception occurs.
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exception: a processor-detected condition that requires software intervention. The iAPX 286 commu-
nicates exceptions to software by means of the interrupt mechanism.

executable segment: a segment that contains processor instructions. An executable segment is identi-
fied by a specific type code in its descriptor.

execute-only segment: a special case of an executable segment that the processor can access for the
purpose of fetching instructions but cannot access for the purposes of reading data. An execute-only
segment is identified by a Boolean in the access-rights byte of its descriptor.

expand-down segment: a data segment that contains a data structure (such as a stack) that grows
toward lower memory locations. An expand-down segment is identified by a Boolean in the access-
rights byte of its descriptor. Offset addresses in an expand-down segment extend from the value contained
in the limit field of the descriptor thru OFFFFH.

exportation: a process by which a system-software interface is made available to applications and other
system programs. Gates and segments providing access to system services (such as operating-system
primitives) are placed, via the Builder’s export definition, into a linkable module. This module is used
when building loadable tasks that depend on the exported services.

EXPORTS list: a clause of PL/M-286s extended segmentation control syntax that specifies the public
identifiers that may be referenced from outside a subsystem.

external reference: a reference to an identifier that is defined as PUBLIC in another module.
fault: an interrupt that results from an exception.

fetch policy: the algorithm that determines which segment to bring into RAM from secondary storage
and when to bring it in.

first fit algorithm: a dynamic storage allocation algorithm that satisfies a request for space with the
first unallocated block of storage whose size is greater than or equal to the requested size.

flag: one of several Booleans maintained by the CPU, including the arithmetic flags (CF, PF, AF, ZF,
SF, OF), the control flags (TF, IF, DF), and the nested task flag (NT).

flag word: a 16-bit register of the 80286 that contains the arithmetic flags, the control flags, the nested
task flag, and the IOPL. The processor saves the flag word in the TSS with each task switch and loads
the flag word from the TSS of the next task, thereby enabling each task to use the flags without
interference from other tasks.

fragmentation: a condition resulting from some dynamic storage-allocation algorithms, in which
unallocated storage is dispersed in many small areas.

gate: a gate descriptor.
gate descriptor: a descriptor that defines a protected entry point to an executable segment or task.
GDT register: a register of the 80286 that contains the base address and limit of the GDT.

global descriptor table (GDT): the descriptor table that contains descriptors that can be used by every
task in the system. There is only one GDT per processor.
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handler table: a table of selectors to call gates that identify the procedures for servicing asynchronous
events such as interrupts or software signals. A handler table is used by an operating system’s interrupt
distributor and signalling primitives.

I bit: a Boolean in the error code which, when set, indicates that index portion of the error code points
to an entry in the IDT.

iAPX 286 Binder: an iAPX 286 program development utility uScd to link modules, combine segments,
and create a single-task, loadable output module.

iAPX 286 System Builder: the configuration utility for iAPX 286 protected-mode systems.
IDT register: an 80286 register that stores the base address and limit of the IDT.
index: the field of a selector that identifies a slot in a descriptor table.

indirect I/0: a style of I/O interface in which I/O operations are executed by an independent proces-
sor, not by the CPU.

interrupt: 1) the electrical or logical signal that an event has occurred; 2) the mechanism by which a
computer system responds quickly to events that occur at unpredictable times.

interrupt controller: a device (such as Intel’s 8259A Programmable Interrupt Controller) that assists
the CPU in responding to multiple external interrupt signals by performing such functions as detection,
priority resolution, and identification.

interrupt descriptor table (IDT): a descriptor table that contains gates to the handler procedures or
handler tasks for interrupts and traps. The IDT may contain only interrupt gates, trap gates, and task
gates.

interrupt distributor: an operating-system interrupt procedure that transfers control to a task-defined
procedure for servicing the interrupt.

interrupt-enable flag (IF): a control flag of the 80286 that determines whether the processor responds
to external interrupt signals presented at the processor’s INTR pin.

interrupt gate: a gate that identifies the entry point of a procedure for handling an interrupt. When an
interrupt transfers control through an interrupt gate, the processor resets the interrupt-enable flag.
Interrupt gates are valid only in the IDT.

interrupt handler: a procedure or task that is invoked by an interrupt.

interrupt latency: the time from the occurrence of an interrupt signal to the execution of the first
instruction of an interrupt handler.

interrupt procedure: an interrupt handler that is identified by an interrupt gate or trap gate. An inter-
rupt procedure runs in the interrupted task.

interrupt task: an interrupt handler that is identified by a task gate and runs as a task separate from
the interrupted task. , :

interrupt vectoring: the mapping from an interrupt source to the interrupt handler. In the iAPX 286
architecture, the 8259A and the IDT are components of the interrupt vectoring process.
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intersegment reference: a reference to a location in a segment other than the segment containing the
reference.

intrasegment reference: a reference to a location in the same segment as the segment containing thc
reference.

interlevel reference: an intersegment reference to a segment that has a different privilege level than
that of the segment containing the reference.

intertask transfer: a transfer of control flow to a task other that the current task.

I/O-mapped I/0: a style of I/O interface in which I/O devices respond to addresses in an address
space that is distinct from the memory address space. Special I/O instructions (IN, INS, OUT, OUTS)
trigger I/O operations. The 80286 uses the M/TO pin to distinguish memory addresses from 1/O
addresses.

I/0 privilege level (IOPL): a two-bit item in the flag register of the 80286 that controls the current
task’s right to execute the I/O-related instructions IN, INS, OUT, OUTS, CLI, STI, LOCK. A proce-
dure may not execute any of these instructions if CPL>IOPL.

I/O subsystem: the portion of an operating system that deals with filing and I/O.

IP (instruction pointer): an 80286 register that contams the offset of the instruction to be executed
within the current code segment. ‘

kernel: that portion of an operating system that implements the most primitive of its functions.

LDT register: an 80286 register that stores the selector, base address, and limit of the current LDT. ’
limit: the field of a descriptor that defines the offset of the last byte of the segment.

linkable module: an object module created by iAPX 286 translators, by the Binder, or by the Builder
that can serve as input to either the Builder or the Binder. A linkable module requires further process-

ing before it can be executed.

linking: the process of combining segments from one or more input modules and resolving references
between modules. The Binder provides linking services for iAPX 286 program development.

loadable module: an executable object module (usually created by the Builder or the Binder) that has
a format suitable for processing by a loader running under control of an operating system. .

loader: the task or procedures of an operating system that places an object module in RAM and prepares
it for execution by the operating system and the processor.

load-time: at the time a task is loaded.

local descriptor table (LDT): the descriptor table that contains descriptors that are (generally) private
to a given task. Each task may have an LDT. A task can use only descriptors that are in its LDT or in
the GDT. The LDT protects tasks from one another.

logical segment: the representation of a segment used by translators and program development utilities
prior to the time when the segment is actually placed in physical memory.
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machine status word (MSW): an 80286 register that includes the TS, EM, MP, and PE Booleans.
These items are global to the system and are not a part of the task state.

mailbox: a software mechanism for sending messages between tasks. The mechanism consists of two
queues: one a queue of undelivered messages, the other a queue of tasks waiting for messages. Messages
are delivered in FIFO order.

memory management: the set of operating system functions that deal with the allocation of RAM to
tasks.

memory-mapped I/0: a style of I/O interface in which I/O devices respond to specific addresses in
the memory address space. I/O operations are triggered by standard instructions that read from, and
write to, memory locations. =

message: a unit of intertask communication.

module: a compilation unit or a combination of compilation units.

MP (math present) flag: a Boolean in the MSW that indicates whether a processor extension (such as
the 80287 Numerics Processor Extension) is present.

mutual exclusion: preventing two critical sections from executing concurrently.
multiprocessing: using more than one CPU to execute a multitasking system.

multitasking: the capability to support more than one task either simultaneously (by using more than
one CPU) or virtually simultaneously (by multiplexing one CPU among several tasks).

nested task (NT) flag: a Boolean in the flag word that indicates the existence of a back link field in
the TSS to a previous TSS.

non-maskable interrupt (NMI): an external interrupt presented to the NMI pin of the 80286 that the
processor does not ignore, even when IF is reset.

not-present segment: a segment whose descriptor has the present bit reset. In a virtual-memory system,
this condition normally indicates that the segment has been evicted from RAM to make space for other
segments.

nucleus: see kernel.
nullify: assign a null value to.

numerics processor extension (NPX): the 80287 processor which cooperates with the 80286 CPU to
extend its processing power in mathematical applications.

object module format (OMF): a standard for the structure of object code files.

OF (overflow) flag: an arithmetic flag that indicates when a signed operation produces a positive number
that is too large or a negative number that is too small to fit in the destination operand.

offset: the address of a location within a segment, expressed as a quantity to be added to the base
address of the segment.
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outward call: the attempt to call a procedure in another segment whose DPL is numerically greater
than CPL. ‘

parallel table: a table whose entries have a one-to-one correspondence with the entries of a descriptor
table, used to associate additional information with each descriptor.

parallehsm concurrent execution of two or more tasks or devices.

parameter valldatnon checking the attnbutes of parameters passed between procedures at dlfferent
privilege levels to prevent protection violations or to detect exception conditions.

PE bit: a Boolean in the MSW that indicates whether the 80286 is running in real-address mode or in
protected, virtual-address mode.

Petri net graph: a notation for visualizing Petri nets. Petri nets are a mathematical tool for modeling
systems, first proposed by Dr. Carl Adam Petri in 1962.

physical address: a 24-bit address, such as that used as a base address, capable of encompassing the
entire address space of the 80286.

physical segment: a segment as viewed by the processor, to be distinguished from “logical segment.’4
PIC: programmable interrupt controller. See interrupt controller.

pipes: a mechanism for intertask communication used in the UNIX operating system. Each task views
a communication channel as a file and uses READ and WRITE operations to receive and send messages.

placement policy: the algorithm for determining where in RAM to locate a segment.

pointer: an item that sbecifies a memory location. A full or long pointer includes a selector, which
indirectly chooses a segment base address, and an offset value, which points to a specific address within
that segment. An offset by itself is called a short pointer.

preemption: a dispatching process in which the operating system switches to another task even though
the current task has not requested any function that would cause it to wait. The operatmg system may
preempt one task in order to give other tasks a share of CPU attention.

prefix: one of several instruction codes that modify the function or the environment of the following
instruction. iAPX 286 prefixes include the LOCK prefix, repeat prefixes, segment-override prefixes,
and the ESCAPE prefix.

present bit: a Boolean in a segment descriptor that indicates whether the segment is actuallly present
in RAM. In a virtual-memory system, the segment may have been evicted from RAM to create space
for another segment. -

primitive: one of the operating-system operations made accessible to applications by some explicit
mechanism. In the iAPX 286 architecture, primitives are typically procedures with call gates in the
GDT or LDTs.

privilege: the right to access certain portions of memory or to execute certain processor instructions.
privilege level (PL):: a measure of privilege. In the iAPX 286 architecture, privilege is measured by
integers in the range 0-3, where 0 is the most privileged and 3 the least.
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priviieged instruction: an instruction that can be executed only by a procedure running at- privilege
level 0. Privileged instructions include CLTS, HLT, LGDT, LIDT, LLDT, LMSW, and LTR.

processor extension: an optional, special-purpose processor (such as the 80287) that runs in parallel
with the 80286 and extends its processing power.

profiler: a procedure or task that collects data about segment usage

protected, virtual-address mode: the mode of operation of the 80286 that provides . v1rtual-memory
addressing and memory protection. .

protection: a mechanism that limits or prevents access to areas of memory or to instructions.

public: a symbol available for intermodule reference.

readable segment: an executable segment that can be read. It is necessary to read from an executable
segment if that segment contains constants. A readable segment is identified by a Boolean in the access

rights byte of its descriptor.

read-only segment: a data segment that cannot be written to. A read-only segment is identified by a
Boolean in the access rights byte of its descriptor.

real-address mode: the mode of operation of the 80286 that provides greatest compatability with the
8086, without protection and virtual memory addressing.

real memory: the physical memory, as distinguished from virtual memory.

real-time system: a system that responds to external events in a réIatively short ‘time, as contrasted
with a batch system.

region: a mechanism for providing mutual exclusion among critical sections. A region is similar to a
semaphore that has the additional properties that 1) only the task that acqulres a region can release it,
and 2) a task cannot bc suspended while holding a reglon

relocation: changing the physical location of a segment.

replacement policy: the algorithm that determines when to remove segments from RAM and which
segments to remove when space is (or is likely to be) needed for another segment.

resolving reference: sce binding.

requested privilege level (RPL): the privilege-level field of a selector. A procedure may request a
numerically greater privilege level for use of a segment by placing the desired pr1v11ege level in the
RPL field of the selector that identifies that segment. :

run-time: the time a task executes.

scheduler queue segment: a segment that contains one or more of the task queues used by a scheduler.
Keeping a qucue in one segment may reduce the time for searching the queue. :

scheduling: sce dispatching.
scheduling mode: one of two styles of scheduling a task: hardware- (interrupt-) scheduled mode or

software-scheduled mode.
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scheduling state: one of several conditions that affect the way a task is treated by the scheduler. A
task may be ready to execute, executing, waiting for some event, etc.

secondary storage: a slower, less expensive storage medium than RAM (for example, disk).

segment: a varlable-length area of contiguous memory addresses not exceeding 64K bytes

segment register: one of four 80286 registers that hold addressing information for the segments that
are currently addressable by a task. The segment registers are CS (code segment), DS (data segment),
ES (extra segment), and SS (stack segment).

selector: an item that identifies a descriptor by the location of the descriptor in a descriptor table.

semaphore: a synchronization mechanism that communicates the occurrence of an event between two
(or more) tasks via a shared memory location.

send privilege level (SPL):‘ a software-implemented measure of the right to send or delete a segment.
shadow task: a duplicate task used to enable the operating system to perform an outward call.

signal: a mechanism for permitting one task to communicate the occurence of an event to another task
that is not waiting for the event to occur.

single step: a mode of execution that permits intervention between each instruction; used primarily as
a debugging aid.

slot: an entry in a descriptor table.

SS (stack segment) register: the segment register that provides addressability to the current stack
segment.

stack segmenf: a segment used by the processor to hold return addresses, dynamic data, temporary
data, and parameters. For greatest protection, each privilege level of a task may have its own stack.
Stack segments usually expand downward.

static system: an application in which the mix of tasks does not change over time.

subsystem: in PL/M-286, a collection of tightly-coupled, logically-related modules that obey the same
model of segmentation.

swap space: the secondary storage area used to contain segments that have been removed from RAM.

swapping: in a virtual-memory system, the process of moving segments between RAM and secondary
storage.

swapping manager: a procedure or task responsible for swapping.

synchronization: imposition of an order on the occurrence of certain events.

system segment: a segment containing a descriptor table or task state.

table indicator (TI:: a Boolean in a selector that identifies the descriptor table to which the selector

refers.

Glossary-10 121960-001



lﬂl'el GLOSSARY

task: a single thread of execution that has an associated processor state.

task database: the collection of information about a task that the operating system needs to store.

task information block: a segment or part or a segment used by the operating system to contain all or
part of a task database.

task gate: a gate that identifies a TSS. A control transfer through a task gate causes a task switch.
task register: an 80286 register that points to the TSS of the currently active task.

task state segment (TSS): a segment used by the processor to store the contents of the task-variable
registers, the stack-segment selectors and pointers for the three most privileged levels, the selector for
the task’s local descriptor table, and a back link that may point to another task in a chain of nested

task invocations.

TF (single step flag): a Boolean in the flag word that, when set, indicates that the processor should
cause a trap after each instruction. Typically, TF is used to facilitate debugging.

thrashing: in a virtual memory system, a condition in which excessive swapping seriously degrades
performance of all tasks.

time-sharing system: a multi-user, multitasking system in which processors are multiplexed among
users.

time slice: the time interval for which the CPU is allocated to a task.

translator: an assembler or compiler.

trap: an interrupt due to an exception condition.

trap gate: a gate that identifies the procedure to handle a trap. An interrupt through a trap gate differs
from an interrupt through an interrupt gate in that, with a trap gate, interrupts are not disabled upon

entry into the procedure. Trap gates are valid only in the IDT.

Trojan horse: a type of protection violation in which a procedure passes a selector that it has no right
to use to a more privileged procedure that does have the right to use it.

trusted instruction: one of a set of I/O-related instructions that cannot be executed unless CPL is less
than or equal to IOPL. The trusted instructions are CLI, STI, IN, INS, OUT, OUTS, and LOCK.

type code: a value in a descriptor that specifies the intended use of a segment. The processor interprets
the type code to ensure that segments are used only as intended.

type extension code: a software extension to the type code concept that includes usages recognized by
the operating system.

UDI (Universal Development Interface): an Intel standard for interfaces to operating-system services.
usage privilege level (UPL): a software-defined measure of the right to use an operating-system object.

vectoring: see interrupt vectoring.
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virtual address: an address that consists of a selector and an offset value. The selector chooses a
descriptor for a segment; the offset provides an index into the selected segment.

virtual address space: The set of all possible virtual addresses that a task can access, as defined by the
GDT and the task’s LDT. The maximum possible virtual address space for one task is one gigabyte.

virtual memory: a style of memory management that permits the virtual address space to exceed the
physical address space of RAM. With the help of processor features, the operating system simulates
the virtual address space by using secondary storage to hold the overflow from RAM.

word count: a field of a gate descriptor that specifies the number of words of parameters to be copied
from the calling procedure’s stack to the stack of the called procedure.

writable segment: a data segment that can be written to. A writable segment is identified by a Boolean
in its descriptor.

XOS (Example Operating System): an imaginary operating system, portions of which are used in this
book as examples.
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ARPL, 2-16, 13-2 thru 13-4

ASM286, 3-6, 4-13, 11-4, 13-2

ASSUME, 11-4

asynchronous execution, 1-6

back link (of TSS), 4-1 thru 4-4, 4-7, 4-13, 7-5,
7-6, 10-2, 11-10

base address, 2-4, 2-15, 4-1, 5-3, 9-3, 9-5, 10-3,
11-3, 11-10, 11-11

binding, 1-8, 2-8, 2-9, Chapter 11

Binder, see iAPX 286 Binder

bootloadable, see module, bootloadable

BOUND, 7-4

bound check exception, 7-4

boundary tags, 3-2, 3-5, 3-6, 9-3

breakpoint, 2-17, 7-3

buffer, 2-18, 3-1, 3-10, 5-10, 8-1, 8-3, 8-5, 8-7,
9-2, 9-4

Builder, see iAPX 286 System Builder

BUSY/ pin, 12-2, 12-3

busy task, 4-3, 4-4, 7-7

CALL, 2-7, 2-9, 2-10, 4-2 thru 4-4, 4-13, 4-17,
6-1, 6-2, 6-4, 6-6, 7-5 thru 7-7, 11-3

carry flag (CF), 7-8

CL]I, 4-6, 4-7, 5-6, 6-2, 8-2

CLTS, 12-2, 12-4

CMPS, 7-7

combine type, 11-4

COMPACT, 11-4, 11-5

compaction, 3-10

compiler control statements, 11-4

conforming segment, 2-5, 6-2, 6-7, 6-8

critical section, 5-5 thru 5-7, 12-4

Index-1

CS register, 4-4, 6-9, 7-5 thru 7-7, 9-1, 9-6, 9-7,
10-1, 11-3, 11-9, 12-5

current privilege level (CPL), 2-11, 2-16, 4-6,
5-6, 6-2, 6-7, 6-8, 8-2, 10-1, 10-2, 13-3

deadlock, 5-7, 5-10
debugger, 2-17, 7-3, 11-3, 11-10
deletion
of segment, 2-20, 5-2, 5-3, 8-3, 9-5, 13-1
of descriptor, 13-5
DESCRP section, 11-11, 11-12
descriptor, 2-2, 2-12, 11-6, 11-9
data segment, 2-2, 2-3, 2-6, 2-14, 2-15, 2-18
7-7, 9-3 thru 9-5, 9-7
dynamic creation, 3-1, 3-2
executable segment, 2-2, 2-4, 2-6, 2-7, 2-14,
2-15, 2-17, 6-7, 7-1, 9-7
gate, 2-2, 2-7 thru 2-11, 2-15, 6-2, 7-6, 9-1,
9-2,10-2, 11-3, 11-9
system segment, 2-2, 2-5
descriptor privilege level (DPL), 2-3, 2-6, 2-9,
2-11, 2-15, 2-20, 2-21, 4-3, 5-7, 6-7, 6-8, 8-2.
8-5, 8-7
descriptor table, 2-2, 2-12, 2- 15
see also global descriptor table, local
descriptor table, interrupt descriptor table
DESNAM section, 11-11
device drivers, 5-17, 8-1, 8-2, 8-4, 8-7, 9-2, 9-4,
11-2,11-4
DI register, 7-7
DISABLE, 6-2, 6-4, 7-1
dispatching, 4-9, 4-13, 5-7,9-5, 11-4
divide error exception, 6-7, 7-3
double fault, 7-5, 9-2, 9-4
DPL, see descriptor privilege level
DS register, 2-17, 2-18, 2-21, 4-12, 7-5 thru 7-7,
9-1, 9-6, 9-7, 10-1
dynamic system, 1-7 thru 1-10, 2-2, 2-3, 2-12,
2-18 thru 2-20, 2-22, 3-1, 4-4, 5-7, 6-5, 11-8

effective privilege level, 2-16

EM (emulation mode) flag, 7-4, 7-8, 12-1 thru
12-3

emulation, 7-8, 12-1, 12-4

ENABLE, 6-2

ENTER, 7-6

ENTRY, 11-6

EPROM, 10-3

ERROR/ pin, 7-8, 12-1 thru 12-3, 12-5

error code, 7-1, 7-2, 7-5 thru 7-7, 7-9, 9-2, 9-3,
12-5
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ES register, 2-17, 2-18, 2-21, 2-22, 4-12, 7-5
thru 7-7, 9-1, 9-6, 9-7, 10-1
ESCAPE instructions, 7-4, 12-1 thru 12-5
EX (external) bit, 7-2
examples, 2-20 thru 2-26, 3-1 thru 3-9, 3-15 thru
3-21, 4-15, 5-8, 5-9, 5-13 thru 5-16, 10-3
thru 10-15, 11-6 thru 11-8, 11-12 thru
11-28
exception, 1-7, 2-8, 2-10, 2-17, 4-3, 4-7, 5-5, 6-2,
6-4, 6-9, Chapter 7, 9-1, 11-3, 13-3, 13-5
handler, 6-7, Chapter 7, 9-2, 9-4, 11-3, 12-4,
12-5
recovery, Chapter 7, 12-3 thru 12-5-
EXECUTE, 11-9
execute-only segment, 7-7, 13-4
expand-down segment, 2-5, 11-11, 13-4
expansion direction, 2-5, 5-3
EXPORT, 11-6
export module, 11-6, 11-12, 11-13
exports list, 11-4, 11-5
extended segmentation controls, 11-4
EXTERNAL, 3-6

"FAR, 114
fault, see exception
FINIT, 12-5
“first fit” algorithm, 3-1, 3-2
flag word, 4-2 thru 4-4, 6-2, 6-4, 8-1, 8-2, 10-1
FNINIT, 12-2, 12-5
FORK, 11-9
fragmentation, 3-1, 3-2, 9-6
FRSTOR, 12-4
FSAVE, 12-4, 12-5
FSETPM, 12-2, 12-5°

gate, 2-8, 2-11, 11-6
call, 2-8, 2-10, 2-12, 2-14, 2-15, 2-21, 3-9,
4-13, 5-7, 5-12, 6-1, 6-2, 8-7, 11-3, 11-12,
11-14
interrupt, 2-8, 2-15, 6-2, 6-4, 6-7
name, 11-6 )
task, 2-8; 2-14, 2-15, 4-3, 4-7, 6-2, 6-4, 7-5,
10-3
trap, 2-8, 2-15, 6-2, 6-4, 6-7 .
see also descriptor, gate
GATE, 11-6
GDT, see global descriptor table
GDT register, 2-15, 10-2
general protection exception, 7-7, 8-2
GETSACCESSSRIGHTS, 13-2
GET$SEGMENTSLIMIT, 3-6, 13-2

Index-2

global descriptor table (GDT), 1-3, 2-12, 2-14
thru 2-19, 2-22, 3-3, 3-4, 3-7, 3-8, 4-1, 4-3,
4-10 thru 4-12, 5-1, 5-7, 5-10, 6-7, 7-2, 8-7,
10-2, 10-3, 11-2, 11-4, 11-5, 11-9 thru 11-12,
13-5 :

handler table, 6-7
hashing algorithm, 5-3

I bit (of error code), 7-2
iAPX 286 Binder, 1-10, 11-3, 11-5, 11-6, 11-10,
11-11
iAPX 286 System Builder, 1-8 thru 1-11, 2-2,
2-4, 2-12, 2-18, 3-1, 3-6, 8-2, 10-3, 11-3 thru
11-6, 11-8, 11-10, 11-11 . :
iAPX 386, 2-3
identifier, 5-7, 5-10, 8-7
see also interrupt identifier
IDT, see interrupt descriptor table
IDT register, 2-15, 6-2
IF (interrupt-enable) flag, 4-6, 5-6, 6-2, 6-4
index field (of selector), 2-16, 2-17, 5-3, 7-2
INITSREALSMATHSUNIT, 12-2
initialization
of 80287, 12-2
see also system initialization
input/output (I/0), 1-4 thru 1-7, 2-18, 4-5, 4-7,
4-10, 5-10, Chapter 8, 9-2, 9-4, 9-8, 11-2,
11-4, 11-9
indirect, 8-3 .
memory-mapped, 8-2
IN, 8-1 :
INS, 7-7, 8-1
INT, 2-7, 2-10, 2-15, 4-3, 6-1, 6-2, 7-3
INTA cycles, 2-15
INTO, 6-1, 6-2, 7-3
INTR pin, 6-1, 6-2, 6-6
interrupt, 1-4, 1-7, 2-10, 2-15, 2-21, 4-3, 5-4 thru
5-6, Chapter 6, 7-1, 7-6, 7-7, 8-4, 10-1, 10-2
distribution, 6-7 thru 6-9
flag, see IF
identifier, 2-15, 6-1, 6-2
handler, 2-15, 2-18, 4-6
latency, see interrupt response time
mask, 4-7, 12-4
procedure, 4-4, 4-7, 4-11, 4-13, 6-2, 6-4 thru
6-7,7-1, 12-4
response time, 4-3, 5-5, 6-5, 12-4
scheduled task, see scheduling
software, 6-1
task, 4-4, 4-7, 6-2, 6-4 thru 6-6, 7-1, 7-6, 9-4,
12-4,13-5
interrupt descriptor table (IDT), 2-12, 2-15,
2-16, 2-18, 4-3, 4-5, 4-7, 6-2, 6-4, 6-5, 6-7,
7-2,7-5, 10-2, 10-3, 11-11
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“invalid TSS” exception, 7-5 thru 7-7, 9-2, 9-5
IOPL (I/O privilege level), 4-6, 5-6, 8-1, 8-2,
8-5
IP register, 4-4, 6-9, 7-1, 7-3, 7-5, 7-7, 10-1,
11-9, 12-4, 12-5
IRET, 2-7, 2-10, 4-3, 4-4, 4-13, 6-4, 6-6, 6-7, 6-9,
7-3,7-5, 7-7, 8-2, 12-5

JMP, 25, 2-7, 2-9, 2-10, 4-3, 4-4, 4-13, 7-17,
10-1, 10-3

LABEL, 11-4

LAR, 9-7, 13-2, 13-4

LARGE, 11-4

LDT, see local descriptor table

LDT register, 2-14, 4-3, 7-6, 9-1

LDT selector (of TSS), 4-1, 4-3, 6-9, 7- 5 10-2,
11-11

LEAVE, 7-6

LGDT, 2-15

LIDT, 2-15, 6-2

limit field (of descriptor), 2-4, 2-5, 2-12, 2-15,
2-16, 4-1, 5-3, 7-5 thru 7-7, 9-5, 10-1,.10-3,
11-11, 12-4, 13-2, 13-4

linkage, 1-10, 7-6

LLDT, 2-14, 7-6

LMSW, 10-1, 12-1

loading, see program loading

local descriptor table (LDT), 2-5, 2-12, 2-14,
2-16, 2-18 thru 2-20, 3-1, 4-10, 5-1 thru 5-3,
5-10, 5-17, 6-7, 7-2, 8-7, 9-3, 9-4, 9-7, 10-2,
10-3, 11-2, 11-4, 11-5, 11-8 thru 11-12

not present, 9-1, 9-2

LOCALSTABLE, 2-14

LOCK, 8-2

LODTXT section, 11-11, 11-12

logical segment, 1-1, 11-2 thru 11-5

LSL, 9-7,13-2, 13-4

LTR, 4-1, 9-1

MACHINESSTATUS, 12-1 -
mailbox, 5-10 thru 5-12, 5-16, 5-17, 8-7, 9-3,
9-5, 11-2, 13-1, 13-4, 13-5

mechanisms, see policies and mechanisms
memory management

real, 1-8, 1-9, 2-22, Chapter3 5-4, 5-12, 5-17,

8-3, 8-5, 11-6

virtual, 1-8, 2-2, 2-3, 2-7, 7-6, Chapter 9, 11-9
message, 2-19, 3-9, 4-9, 5-4, 5-10, 5-12, 5-16
module, 11-1 thru 11-6

bootloadable, 11-6, 11-10

linkable, 11-6, 11-10

loadable, 1-10, 11-10, 11-11, 11-14

object, 1-8, 1-9, 11-9, 11-10

Index-3

MOV, 7-6

MOVS, 7-7

MP (math present) flag, 7-4, 12-1 thru 12-4

MSW (machine status word), 7-4, 7-8, 10-1,
12-1, 12-2

multiprocessor systems, 3-10

mutual exclusion, 5-5, 5-6

naming, 11-1 thru 11-6, 11-11, 11-12, 13-1, 13-2,
13-4, 13-5

NEAR, 11-4

NMI (non-maskable interrupt), 6-1, 6-2, 10-2

NOT PRESENT statement, 11-12

“not present” exception, 7-5 thru 7-7, 9-1, 9-3
thru 9-8, 11-3
see also present bit

NT (nested task) flag, 4-2 thru 4-4, 4-7, 7-6, 9-4,
11-10

Numerics Processor Extension (NPX),
see 80287

OBJECT, 11-6

object module format (OMF), 11-8, 11 10,
11-11

OF (overflow) flag, 7-3

OUT, 8-2

OUTS, 7-7, 8-2

outward call, 6-8

overflow exception, 7-3

paged architecture, 9-6

parallel table, 5-3, 13-1

parallelism, 1-4, 8-4, 8-7

PE (protection enable) flag, 10-1

Petri net graph, 8-4, 8-5

physical address, 1-8, 1-9, 2-4, 3-2 thru 3-4,
11-10

physical segment, 1-1, 1-2, 2-12, 2-15, 11-1 thru
11-3

PIC, see 8259A Programmable Interrupt
Controller

pipes, 5-17

PL/M-286, 2-14 thru 2-16, 2-21, 2-22, 3-3, 3-6,
4-1, 4-3,4-13, 6-2, 11-4, 11-6, 12-2, 12-4,
13-2

pointer parameters, see selector parameters

policies and mechanisms

scheduling, 4-9, 4-10
virtual memory management, 9-1, 9-6

POP, 7-6

POPA, 7-7

POPF, 8-2

preemption, 4-5, 4-7, 4-9, 4-10, 4-13

prefix, 7-1
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present bit, 2-2, 2-3, 2-9, 5-3, 7-5, 7-6, 9-1 thru
9-5, 11-12

primitives, 11-3, 11-4, 11-6,.11-12, 11-14, 13-4

priority, 2-19, 4-6, 4-7, 4-9, 4-10, 6-6, 6-7

privilege level, 1-3, 1-4, 1-8, 2-6, 2-7 thru 2-11,

2-15, 2-18, 2-20, 2-21, 3-8, 3-9, 4-1, 4-2, 4-9,
4-12, 4-13, 5-2, 5-17, 5-10, 5-12, 6-2, 6-3, 6-5,

6-8, 8-2, 8-3, 8-7, 9-3, 9-7, 11-2, 11-6, 11-9,
11-10, 12-2, 12-4, 13-1, 13-2, 13-4, 13-5

PROC, 11-4

“processor extension error” exception, 7-8, 12-5

“processor extension not available” exception,
7-4,12-3, 12-4 :

‘“processor extension segment overrun”
exception, 7-5, 12-4, 12-5

profiling, 9-7, 9-8

program loadmg, 1-8, 1-10, 2-3, 2-4, 3-1, 6-5,
Chapter 11

bootstrap, 1-9, 11-10

protected, virtual-address mode, 10-1, 10-2, 12 2

protection, 1-3 thru 1-5, 1-9, Chapter 2, 3-1, 3-7,
4-3, 4-4, 4-6, 5-1, 5-4, 5-7, 5-10, 6-2, 6-3,
6-5, 6-6, 7-3, 8-1 thru 8-4, 8-7, Chapter 13

violation, 6-4, 6-9, 7-7

PUBLIC, 3-2, 3-6, 3-8, 3-9, 10-3, 11-3, 11-6

PUSH, 7-6

PUSHA, 7-7

RCL, RCR, 7-8

readable segment, 2-7

read-only segment, 7-7 -

real address mode, 10-1, 10-2

real memory management, see memory
managemerit, real

recovery, see exceptions

region, 5-10, 9-4, 9-5

REP, REPE, REPNE, 7-7

requested privilege level (RPL), 2-11,2-16,7-2,
13-2 thru 13-4

RESERVE, 3-6, 11-6

reserved word (of descriptor), 2-3, 2-22

RESET, 10-1, 10-3

RESTORE$GLOBALSTABLE, 2-15

RESTORESINTERRUPTSTABLE, 2-15

RESTORESREALSSTATUS, 12-4

return pointer, 6-2, Chapter 7, 12-4, 13-3

return link, see return pointer

return address, see return pointer i

relocation (of segment), 2-4, 2-20, 5-2, 5-3, 5-12,
8-3

RET, 2-7, 2-9, 2-10, 4-3, 11-5

RETURN, 11-5

ROM, 10-1

RPL, see requested privilege level

SAVESGLOBALSTABLE, 2-15
SAVESINTERRUPTSTABLE, 2:15°
SAVESREALSSTATUS, 12-4
SBB, 7-8
SCAS, 7-7
scheduling, 2-19, 4-11, 5-12, 9-5
hardware, see scheduling, interrupt
interrupt, 4-6, 4-7, 4-9, 6-1, 6-5, 6-6, 8-7
queues, 4-12, 4-13, 9-4,.11-10, 11-14
software, 4-7, 4-9, 6-1, 6-5, 6-6, 7-6
state, 4-5 thru 4-7, 4-10
SEGMENT, 114, 11-6
segment, see logical segment, physical segment
segment limit, see limit field
segmented architecture, 9-6
SEGMENTSREADABLE,
~ SEGMENTS$WRITABLE, 13-2 -
selector, 2-1, 2-2, 2-8, 2-9, 2-15, 2-16, 3-6, 4-1,
4-3,5-7,7-6, 7-7, 11-12, 13-1
parameters, 2-16, 13-1 thru 13-4
null, 2-15, 2-17, 7-7
SELECTORSOF, 3-6
semaphore, 5-6, 5-7,.5-10, 5-16, 9-4, 9-5, 11-2,
12-4, 13-1, 13-4, 13-5
send privilege level (SPL), 13-5
SGDT, 2-15
shadow task, 6-8, 6-9
sharing (of segments), 2-14, 2-15, 2-19, 2-20, -
2-22, 4-4, Chapter S, 8-7, 9-5, 11 2, 11-4,
13-1, 13-4, 13-5

-shutdown; 7-5, 10-2

SI register, 7-7
SIDT, 2-15, 6-2
signal, 4-5, 5-7, 5-10, Chapter 6
single-step flag (TF), 6-2, 7-3
SLDT, 2-14, 9-7
slot, 2-20, 2-22, 2-26, 5-10, 11-6, 11-14, 13-5
SMALL, 11-4
SMSW, 12-1
SP register, 4-2, 4-12, 7-6
SPL, see send privilege level
SS register, 4-2, 4-12, 75thru77 9-2, 9-6,
10-1
stack, 2-5, 2-8, 3-1, 4-12, 6-2, 6-4, 7-1, 7-2, 7-6,
7-7, 9-3, 9-4, 9-7, 10-2 11-6, 119thru
11-11, 13-4
initial, 4-2, 4-3, 11-6
overflow, 7-5, 7-7-
exception, 7-5 thru 7-7, 9-2
static system, 1-7, 1-9, 1-10, 2-3, 2-19 3-1, 4-4,
6-4,11-9
STI, 4-6, 4-7, 5-6, 6-2, 8-2
STOS, 7-7
STR, 4-1, 4-7, 4-11
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subsystem, 11-4

swapping, 5-12, 8-3, 9-2 thru 9-4, 9-8

synchronization, 2-22, 3-8, 3-9, Chapter 5, 8-4,
8-6, 12-2, 13-4, 13-5

system initialization, 6-5, 6-6, Chapter 10

TABLE, 11-6
table indicator (TI), 2-16, 2-17, 7-2
task, 1-1
creation, 2-2, 2-18, 3-1, 5-12, 6-9, 11-9
database (TDB), 4-11, 5-12, 9-4, 11-9, 11-10,
12-3, 12-4
management, Chapter 4
state, 4-1, 10-2, 12-3
switching, 2-14, 4-1, 4-3, 4-4, 4-9, 5-6, 6-2, 7-5
thru 7-7, 8-2, 9-4, 9-5, 10-2, 11-9, 12-2 thru
12-4
TASK, 11-6
task register (TR), 4-1, 4-2, 4-4, 9-1, 10-2
task state segment (TSS), 2-5, 2-14, 2-18, 3-1,
4-1 thru 4-4, 4-10 thru 4-13, 5-1, 6-2, 6-4,
6-9, 7-1, 7-5, 7-7, 8-2, 9-1, 9-4 thru 9-7,
10-2, 10-3, 10-5, 11-6, 11-8 thru 11-12,
11-14
TASKSREGISTER, 4-1
TDB, see task database
termination (of task), 6-9, 7-1, 7-5, 12-5
TF, see single-step flag

Index-5

thrashing, 9-8
TI, see table indicator
time slice, 4-5, 4-9 thru 4-11
timer, see 8254 Programmable Interval Timer
TS (task switched) flag, 7-4, 12-1 thru 12-4
TSS, see task state segment
type
field of descriptor, 2-5, 2-17, 2-18, 2-20, 2-21,
4-3, 4-4, 6-2, 9-3, 11-10, 11-14, 13-1
extended, 13-1, 13-2, 13-5

UDI (Universal Development Interface), 8-1
“undefined opcode” exception, 7-4 ,

UNIX, 11-9

usage privilege level (UPL), 8-7, 13-4, 13-5

vectoring, 6-1, 6-3, 7-1

VERR, VERW, 13-2, 13-4

virtual memory, see memory management,
virtual

WAIT, 7-4, 7-8, 12-1 thru 12-5

WAITSFORSINTERRUPT, 4-3

word count, 2-8

writable data segment, 2-6, 9-5, 11-10, 11-14,
13-1, 13-4

XOS, 11-1, 11-2, 11-4, 11-6
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26500 Northwestern Hwy.
Suite 401

Southfield 48075
Tel: (313) 353-0920
TWX: 810-244-4915
MINNESOTA

Intet Corp.

3500 W. 80th Street
Suite 360
Bloomington 55431

 Tel: (612) 835-6722

TWX: 910-576-2867

MISSOURI

Intel Corp.

4203 Earth City Expressway
ite 131

Earth City 63045
Tel: (314) 291-1990

NEW JERSEY

Intel Corp.*

Raritan Plaza Ill
Raritan Center
Edison 08837

Tel: (201) 225-3000
TWX: 710-480-6238
NEW MEXICO

Intel Corp.

1120 Juan Tabo N.E.
Albuquerque 87112
Tel: (505) 292-8086

N!Vl VOﬂK

300 Vammin Motor Parkway
Hauppauge 11788
Tel: (516) 23' -3300

-TWX: 510-227-6236

Intel Corp.
80 Washington Street
Poughkeepsie 12601

Tet: (914) 473-2303

TWX: 510-248-0060

Intet Corp.*

211 White Spruce Boulevard
Rochester 14623

Tel: (716) 424-1050
TWX: §10-253-7391

T-Squared

6443 Ridings Road

Syracuse 13206

Tel: (315) 463-8592

TWX: 710-541-0554

T-Squared

7353 Pittstord

Victor Road

Victor 14564

Tel: (716) 924-9101

TWX: 510-254-8542

NORTH CAROLINA

Intel Corp.

2306 W. Meadowview Road
uite 206

Greensboro 27407

Tel: (919) 204-1541

OHIO

Intet Corp.*

6500 Poe Avenue
Dayton 45414

Tel: (513) 890-5350

TWX: 810-450-2528

intel Corp.*
Chagrin-Brainard Bidg., No. 300
28001 Chagrin Boulevard
Cleveland 44122

Tel: (216) 464-6915

TWX: 810-427-9298
OKLAHOMA

Intel Corp.

4157 S. Harvard Avenue
Suite 123

Tuisa 74135

Tel: (918) 749-8688
OREGON

Intel Corp.

10700 S.W. Beaverton
Hillsdale Highway
Suite 22

Beaverton 97005

Tel: (503) 641-8086
TWX: 910-467-8741

PENNSYLVANIA

Intel .
510 Pennsyivania Avenue

Fort Washington 1
Tel: (215) 641-1000
TWX: 510-661-2077

Intel Corp.”

201 Penn Center Boulevard

Suite 301W

Pif h 15235

Tel: (412) 823-4970
Q.E.D. Electronics

300 N. York Road

Hatboro 19040
Tel: (215) 674-9600
TEXAS

Intel Corp.”
|2300 Ford Road

ite 380
Dnllns 75234
Tel: (214) 241-8087
TWX: 9"}800-53'7
Intel Corp.
7322 S.W. Froewuy
Suite 1490
Houston 77074
Tel: (713) 988-8086
TWX: 910-881-2490

Industrial Digital Systems Corp.

5925 Sovereign

Suite 101

Houston 77036

Tet: (713) 988-9421
Intel Corp.

313 E. Anderson Lane
Suite 314

Austin 78752

Tel: (512) 454-3628

UTAH

Intel Corp.

268 West 400 South
Salt Lake City 84101
Tel: (801) 8086
VIRGINIA/

Intel Corp.

1603 Santa Rosa Road
Suite 109

Richmond 23288

Tel: (804) 282-5668
WASHINGTON

Intel Corp.

110 110th Avenue N.E.
Suite 510

Bellevue 9

Tei: (206) 453-8086
TWX: 910-443-3002
WISCONSIN

Intel Corp.
450 N. Sunnysiope Road
Suite 130

53005
Tel: (414) 784-9060

“Field Application Location
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ALABAMA

tArrow Electronics, Inc.
3611 Memorial Parkway So.
Huntsville 35405

Tel: (205) 882-2730
tHamilton/Avnet Electronics
4812 Commercial Drive N.W.
Huntsville 35805

Tel: (205) 837-7210
TWX: 810-726-2162
tPioneer/Huntsville
1207 Putnam Drive N.W.
Huntsville 35805

Tel: (205) 837-9300
TWX: 810-726-2197
ARIZONA
‘tHamilton/Avnet Electronics
505 S. Madison Drive
Tempe 85281

Tel: (602) 231-5140
TWX: 910-950-0077
1Wyle Distribution Group
8155 N. 24th Street
Phoenix 85021

Tel: (602) 249-2232
TWX: 910-951-4282
CALIFORNIA

tArrow Electronics, Inc.
521 Weddell Drive
Sunnyvale 84086

Tel: (408) 745-6600
TWX: 910-339-9371
_tArrow Electronics, Inc.
19748 Dearborn Street
Chatsworth 91311

Tel: (213) 701-7500
TWX: 910-493-2086
‘tHamilton/Avnet Electronics
350 McCormlck Avenue
Co ta Mesa

el: (714) 754 6051

TWX 910-595-1928
tHamilton/Avnet Electronics
19515 So. Vermont Avenue
Torrance 90502

Tel: (213) 615-3909

TWX: 910-349-6263
tHamilton/Avnet Electronics
1175 Bordeaux Drive
Sunnyvale 94086

Tel: (408) 743-3300

TWX: 910-339-9332
tHamilton/Avnet Electronics
4545 Viewridge Avenue

San Diego 92123

Tel: (714) 641-4109

TWX: 910-595-2638
‘tHamilton/Avnet Electronics
10912 W. Washington Boulevard
Culver City 90230

Tel: (213) 558-2458

TWX: 810-340-6364
tHamilton/Avnet Electronics
21050 Erwin Street
Woodland Hills 91367

Tel: (213) 883-0000

TWX: 810-494-2207
‘tHamilton Electro Sales
3170 Pullman Street

Costa Mesa 92626

Tel: (714) 641-4109

TWX: 910-595-2638
tHamiton/Avnet Electronics
4103 Northgate Boulevard
Sacramento 95834

Tel: (916) 920-3150

Kierulff Electronics, Inc.
3969 E. Bayshore Road
Palo Alto 94303

Tel: (415) 968-6292

TWX: 910-379-6430

Kierulff Electronics, Inc.
14101 Frankiin Avenue
Tustin 92680

Tel: (714) 731-5711

TWX: 910-595-2599

Kierulff Electronics, Inc.
2585 Commerce Way

Los Angeles 90040

Tel: (213) 725-0325

TWX: 910-580-3666

tWyle Distribution Group
124 Maryland Street

El Segundo 90245

Tel: (213) 322-8100

TWX: 910-348-7140 or 7111
tWyle Distribution Group
9525 Chesapeake Drive

San Diego 92123

Tel: (714) 565-9171

TWX: 910-335-1590

tWyle Distribution Group
3000 Bowers Avenue

Santa Clara 95051

Tel: (408) 727-2500

TWX: 910-338-0451 or 0451/0
tWyle Distribution Group
17872 Cowan Avenue

Irvine 92714

Tel: (714) 641-1600

TWX: 910-595-1572

U.S. DISTRIBUTORS

COLORADO

tWyle Distribution Group
451 E. 124th Avenue

TWX: 910-936-0770

‘tHamilton/Avnet Electronics

8765 E. Orchard Road

Suite 708

Englewood 80111

Tel: (303) 740-1017

TWX: 910-935-0787

CONNECTICUT

tArrow Electonics, Inc.

12 Beaumont Road

Wallingford 06492

Tel: (203) 265-7741

TWX: 710-220-1684

‘tHamilton/Avnet Electronics
imerce Industrial Park

Commerce Drive

Danbury 06810

Tel: (203) 797-2800

TWX: 710-456-9974

tHarvey Electronics

112 Main Street

Norwalk 06851

Tel: (203) 853-1515

TWX: 710-468-3373

FLORIDA

tArrow Electronics, Inc.
1001 N.W. 62nd Street
Suite 108

Ft. Lauderdale 33309
Tel: (305) 776-7790
TWX: 510-955-9456
tArrow Electronics, Inc.
50 Woodiake Drive W.

Bldg. B

Palm Bay 32905

Tel: (305) 725-1480

TWX: 510-959-6337
tHamilton/Avnet Electronics
6801 N.W. 15th Way

Ft. Lauderdale 33309

Tel: (305) 971-2900

TWX: 510-956-3097
tHamilton/Avnet Electronics
3197 Tech. Drive North

St. Petersburg 33702

Tel: (813) 576-3930

TWX: 810-863-0374
tPioneer/Orlando

6220 S. Orange Blossom Trail
Suite 412

Orlando 32809

Tel: (305) 859-3600

TWX: 810-850-0177

tPioneer/Ft. Lauderdale
1500 62nd Street N.W.
Suite 506

Ft. Lauderdale 33309
Tel: (305) 771-7520
TWX: §10-955-9653
GEORGIA

tArrow Electronics, Inc.
2979 Pacific Drive
Norcross 30071

Tel: (404) 449-8252

TWX: 810-766-0439
tHamilton/Avnet Electronics
5825 D. Peachtree Corners
Norcross 30092

Tel: (404) 447-7500

TWX: 810-766-0432
tPioneer/Georgia

58358 Peachtree Corners E
Norcross 30092

Tel: (404) 448-1711

TWX: 810-766-4515

ILLINOIS

‘tArrow Electronics, Inc.
2000 E. Alonquin Street
Schaumberg 60195
Tel: (312) 397-3440
TWX: 910-291-3544
tHamilton/Avnet Electronics
1130 Thorndale Avenue
Bensenville 60106

Tel: (312) 860-7780
TWX: 910-227-0060
tPioneer/Chicago

1551 Carmen Drive

Elk Grove Village 60007
Tel: (312) 437-9680
TWX: 910-262-1182

tArrow Electronics. Inc.
2718 Rand Road
Indianapolis 46241

(317) 243-9353

TWX: 810-341-3119
‘tHamilton/Avnet Electronics
485 Gradie Drive

Carmel 46032
Tal: (31 7) 844-9333
0-260-3966

tPlonoerllndllna
6408 Castieplace Drive
Indianapolis 46250
Tel: (317) 849-7300
TWX: 810-260-1794
KANSAS
tHamilton/Avnet Electronics
9219 Quivera Road
ind Park 66215

Tel: (913) 886-8900
TWX: 910-743-0005
MARYLAND
‘tHamilton/Avnet Electronics
6822 Oak Hall Lane
Columbia 21045

Tel: (301) 995-3500
TWX: 710-862-1861
tMesa Technology Corporation
16021 Industrial Drive
Gaithersburg

Tel: (301) 948-4350
TWX: 710-828-9702
tPioneer

9100 Gaither Road
Gaithersburg 20877
Tel: (301) 948-0710
TWX: 710-828-0545
MASSACHUSETTS
‘tHamilton/Avnet Electronics
50 Tower Office Park
Woburn 01801

Tel: (817) 835-9700
TWX: 710-393-0382
tArrow Electronics, Inc.
1 Arrow Drive

Woburn 01801

Tel: (617) 933-8130
- TWX: 710-393-6770
tHarvey/Boston

44 Hartwell Avenue
Lexington 02173

Tel: (617) 863-1200
TWX: 710-326-6617
MICHIGAN

tArrow Electronics, Inc.
3810 Varsity Drive

Ann Arbor 48104

Tel: (313) 871-8220
TWX: 810-223-6020
tPioneerlemqan
3435 SWM

Livoni 50

Tel: (31 3) 525-1800

TWX: 810-242-3271
?HamnllonlAvnM Electronics

Schoolcraft Road

leonln 48150

Tel: (313) 522-4700

TWX: 810-242-8775

. tHamilton/Avnet Electronics
2215 29th Street S.E.
Space AS
Grand Rapids, 49508
Tel: (616) 243-8805
TWX: 810-273-6921
MINNESOTA
tArrow Electronics, Inc.
5230 W. 73rd Street
Edina 55435
Tel: (612) 830-1800
TWX: 910-576-3125
‘tHamilton/Avnet Electronics

Tel: (612) 932-0600
TWX: (910) 576-2720
Pioneer/Twin Cities
10203 Bren Road East
Minnetonka 55343

Tel: (612) 935-5444
TWX: 910-676-2738
MISSOURI

tArrow Electronics, Inc.
2380 Schuetz

St. Louis 63141

Tel: (314) 567-6888
TWX: 910-764-6600
tHamilton/Avnet Electronics
13743 Shoreline Court
Earth City 63045

Tel: (314) 344-1200
TWX: 910-762-0684

NEW HAMPSHIRE
tArrow Electronics, Inc.
1 Perimeter Road
Manchester 03103
Tel: (603) 668-6968
TWX: 710-220-1684
NEW JERSEY
tArrow Electronics, Inc.
Pleasant Valley Avenue
Moorestown 08057
Tel: (215) 828-1800
TWX: 710-897-0829
tArrow Electronics, Inc.
285 Midiand Avenue
Saddie Brook 07662
Tel: (201) 797-5800
TWX: 710-998-2208
1Arrow Electronics, Inc.
2 Industrial Road
Fairfieid 07006
Tel: (201) 575-5300
TWX: 710-998-2206
tHamilton/Avnet Electronics
1 Keystone Avenue
Bldg. 38
Cherry Hill 08003
Tel: (609) 424-0100
TWX: 710-940-0262
‘tHarvey Electronics
45 Route 46
Pinebrook 07058
Tel: (201) 575-3510
TWX: 710-734-4382
1MTI Systems Sales
Rot w
Fairfield 07006
Tel: (201) 227-5552
NEW MEXICO
tAlliance Electronics Inc.

TWX: 910-989-1151
tHamilton/Avnet Electronics
2524 Baylor Drive S.E.
Albuguerque 87106

Tel: (505) 765-1500

TWX: 910-889-0614

NEW YORK

‘tArrow Electronics, Inc.
900 Broad Hollow Road

-6800

TWX 510-224-6128
tArrow Electronics, Inc.
3000 South Winton Road
Rochester 14623

- Tet: (716) 275-0300
TWX: 510-253-4766
tArrow Electronics, Inc.
7705 Maltage Drive
Liverpool 1
Tel: (315) 652-1000
TWX: 710-545-0230
tArrow Electronics, Inc.

tHamilton/Avnet Electronics
333 Metro Plrk

Rochester 1

Tel: (716) 475-9130

TWX: 5§10-253-5470
‘tHamilton/Avnet Electronics
16 Corporate Circle

E. Syracuse 13057

Tel: (315) 437-2641

TWX: 710-541-1560
tHamilton/Avnet Electronics

5 Hub Drive
Melville, Long Island 11747
Tel: (516) 454-6000

TWX: 510-224-6166
tHarvey Eloclronlcs

P.0. Box

Blnqn-mlon |3902

Tel: (607) 748-8211

TWX: 510-252-0893

tMicrocomputer System Technical Demonstrator Centers



NEW YORK (Cont.)
tHarvey Electronics

60 Crossways Park West
Woodbury, Long Island 11797
Tel: (516) 921-8700

TWX: 510-221-2184
tHarvey/Rochester

840 Fairport Park
Fairport 14450

Tel: (716) 381-7070

TWX: §10-253-7001

tMTI Systems Sales

38 Harbor Park Drive
Port Washington 11050
Tel: (516) 621-6200

TWX: 510-223-0846

NORTH CAROLINA
tArrow Electronics, Inc.
938 Burke Street
Winston-Salem 27101
Tel: (919) 725-8711
TWX: 510-931-3169
tArrow Electronics, Inc.
3117 Poplarwood Court
Surln 123

ign 27265
Ts{ (919) 876-3132
TWX: 5§10-928-1856
tHamilton/Avnet Electronics
2803 Industrial Drive
Raleigh 27609
Tel: (919) 829-8030
TWX: 510-928-1836
tPioneer/Carolina
103 Industrial Avenue
Greensboro 27406
Tel: (919) 273-4441
TWX: §10-925-1114
OHIO
tArrow Electronics, Inc.
7620 McEwen Road
Centerville 45459
Tel: (513) 435-5563
TWX: 810-459-1611
tArrow Electronics, Inc.
6238 Cochran Road
Solon 44139
Tel: (216) 248-3990
TWX: 810-427-9409
tHamilton/Avnet Electronics
954 Senate Drive
Dayton 45459
Tet: (513) 433-0610
TWX: 810-450-2531
tHamilton/Avnet Electronics
4588 Emery Industrial Parkway
Warrensville Heights 44128
Tel: (216) 831-3500
TWX: 810-427-9452
tPioneer/Dayton
4433 Interpoint Boulevard
Dayton 45424
Tel: (513) 236-9900
TWX: 810-459-1622
tPioneer/Cleveland
4800 E. 131st Stroet
Cleveland 44105
Tel: (216) 587-3600
TWX: 810-422-2211

OKLAHOMA

tArrow Electronics, Inc
4719 S. Memorial Drivo

Tulsa 74145
Tel: (918) 665-7700

U.S. DISTRIBUTORS

OREGON
tAlmac Electronics Covpouhon
8022 S.W. Nimbus, Bidg. 7
Beaverton 97005
Tel: (503) 641-9070
TWX: 910-467-8743
tHamilton/Avnet Electronics
6024 S.W. Jean Road
Bidg. C, Suite 10
Lake Oswego 97034
Tel: (503) 635-7/
TWX: 910-455-8179
PENNSYLVANIA
‘tArrow Electronics, inc.
650 Seco Road
Monroeville 15146
Tel: (412) 856-7000
tPioneer/Pittsburgh
259 Kappa Drive
Pittsburgh 15238
Tel: (412) 782-2300

TWX: 710-795-3122
tPioneer/Delaware Valley
261 Gibralter Road
Horsham 19044
Tel: (215) 674-4000
TWX: 510-665-6778
TEXAS
tArrow Electronics, Inc.
13715 Gama Road
Dallas 75234
Tel: (214) 386-7500
TWX: 910-860-5377
tArrow Electronics, Inc.
10700 Corporate Drive
Suite 100
Stafford 77477
Tel: (713) 491-4100
TWX: 910-880-4439
tArrow Electronics, Inc.
10125 Metropolitan
Austin 78758
Tel: (512) 835-4100
TWX: 910-874-1348
tHamilton/Avnet Electronics
2401 Rutiand
Austin 78757
Tel: (512) 837-8911
TWX: 910-874-1319
tHamilton/Avnet Electronics
2111 W. Walnut Hill Lane
Irving 75062
Tel: (214) 659-4100
TWX: 910-860-5929
tHamilton/Avnet Electronics
8750 West Park
Houston 77063
Tel: (713) 780-1771
TWX: 910-881-5523

tPioneer/Austin
9901 Burnet Road
Austin 78758

Tel: (512) 835-4000
TWX: 910-874-1323
tPioneer/Dailas
13710 Omega Road
Dallas 75234

Tel: (214) 386-7300
TWX: 910-850-5563
tPioneer/Houston
5853 Point West Drive
Houston 77036

Tel: (713) 988-5555
TWX: 910-576-2738

UTAH

‘tHamilton/Avnet Electronics

1505 Wut 2100 South

Salt Lake City 84119

Tel: (001) 972-2800

TWX: 910-925-4018

tArrow Electronics, Inc.

4980 Ameiia Earhart Drive

Sait Lake City 84112

Tel: (801) 539-1135

WASHINGTON

fAImlc Electronics Corporation
14360 S.E. Eastgate Way

Bellevue 98007

Tel: (208) 643-9992

TWX: 910-444-2067

tArrow Electronics, Inc.

14320 N.E. 21st Street

Bellevue 98007

Tel: (206) 643-4800

TWX: 910-444-2017

tHamilton/Avnet Electronics

14212 N.E. 21st Street

Bellevue

Tel: (206) 453-5874

TWX: 910-443-2469

WISCONSIN

tArrow Electronics, Inc.

430 W. Rausson Avenue

Oakcreek 53154

Tel: (414) 764-6600

TWX: 910-262-1193

1Hamilton/Avnet Electronics

Tel: (414) 784-4510
TWX: 910-262-1182

tMicrocomputer System Technical Demonstrator Centers



intel

BELGIUM

Intel Corporation S.A.

Parc Seny

Rue du Moulm a Papier 51
Boite

B- HGD Brussels

Tel: (02) 661 07 11
TELEX: 24814

DENMARK

Intel Denmark A/S*
Lyngbyvej 32F 2nd Floor
DK-2100 Copenhagen East
Tel: (01) 18 20 00

TELEX: 19567

FINLAND

Intel Finland OY
Hameentie 103

SF - 00550 Helsinki 55

Tel: 0/716 955

TELEX: 123 332 !

FRANCE

Intel Corporation, S.A.R.L.*
5 Place de la Balance

Silic 223

94528 Rungis Cedex

Tel: (01) 687 22 21

TELEX: 270475

Intel Corporation, S.A.R.L.
Immeuble B!

4 Quai des Etroits

69005 Lyon

Tel: (7) 842 40 89

TELEX: 305153

INTEL EUROPEAN SALES OFFICES

WEST GERMANY
Intel Semiconductor GmbH*

Tel: (89) 53891
TELEX: 05-23177 INTLD
Intel Semiconductor GmbH*
Mainzer Strasse 75
D-6200 Wiesbaden 1
Tel: (6121) 70 08 74
TELEX: 04186183 INTW D
Intel Semiconductor GmbH
Brueckstrasse 61
7012 Felibach

West Germany
Tel: (711) 580062
TELEX: 7254826 INTS D
Intel Semiconductor GmbH*
Hohenzollern Strasse 5°
3000 Hannover 1
Tel: (511) 34 40 81
TELEX: 923625 INTH D
Intel Semiconductor GmbH
Ober-Ratherstrasse 2
D-4000 Dusseldorf 30
Tel: (211) 65 10 54
TELEX: 08-58977 INTL D
ISRAEL
Intel Semlcoﬂduclov Ltd.*
P.0. Bo:
Haifa
Tel: 4/524 261
TELEX: 46511

ITALY

Intel Corporation ltalia Spa*
Milanofiori, Palazzo E
20094 Assago (Mllmo)

Tel: (02) 824 00 06

TELEX: 315183 INTMIL

NETHERLANDS
Intel Semiconductor Nederland B.V.*
Alexanderpoort Building
Marten Meesweg 93
Rotterdam
Tel: (10) 21 33 77
TELEX: 22283

NORWAY

Intel Norway A/S
P.0. Box 92

i n
Tel: (2) 742 420
TELEX: 18018

SWEDEN
Intel Sweden A.B.*

20092
Archimedesvagen 5
$-16120 Bromma
Tel: (08) 98 53 85
TELEX: 12261

SWITZERLAND

Intel Semiconductor A.G.*
Forchstrasse 95

CH 8032 Zurich

Tel: (01) 55 45 02

TELEX: 57989 ICH CH
UNITED KINGDOM

Intel Corporation (U.K.) Ltd.*
5 Hospital Street

Nantwich, Cheshire CW5 SRE
Tel: (0270) 626 560

TELEX: 36620

Intel Cofpornhon (UK) Ltd.*
Pipers Wi

Swindon, Wllshks SN3 1RJ
Tel: (0793) 488.388

TELEX: 444447 INT SWN

“Field Application Location

EUROPEAN DISTRIBUTORS/REPRESENTATIVES

AUSTRIA

Bacher Elektronische Geraete GmbH
Rotemuehigasse 26

A 1120 Vienna

Tel: (222) 83 63 96

TELEX: 11532 BASAT A
BELGIUM

Ineico Belgium S.A.

Ave. des Croix de Guerre 94
B1120 Brussels

Tel: (02) 216 01 60

TELEX: 25441

DENMARK
Multikomponent A/S
Fabriksparken 31
DK-2600 Gloskrup
Tel: (02) 45 66 45
TX: 33355

Scandinavian Semiconductor
AIS

Supply

Nannasgade 18
DK-2200 Copenhagen
Tel: (01) 83 50 90
TELEX: 19037

FINLAND

Oy Fintronic AB
Melkonkatu 24 A
SF-00210

Helsinki 21

Tel: (0) 692 60 22
TELEX: 124 224 Ftron SF
FRANCE

Jermyn S.A.

rue Jules Ferry 35
93170 Bagnolet
Tel: (1) 859 04 04
TELEX: 213810 F
Metrologie

La Tour d' Asnieres
1, Avenue Laurent Cely
92606-Asnieres
Tel: (1) 79144 44
TELEX: 611 448
Tekelec Airtronic
Cite des Bruyeres
Rue Carle Vernet
F-92310 Sevres
Tel: (01) 534 75 35
TELEX: 204552

WEST GERMANY

Electronic 2000 Vertriebs A.G.
Neumarkter Strasse 75
D-8000 Mnnlch 00

Tel: (89) 43

TELEX: 52258! EIEC D
Jermyn GmbH

Postfach 1180

Schulstrasse 48

1
TELEX: 484426 JERM D

Celdis Enatechnik Systems GmbH
Schillerstrasse 14

0-2085 Quickborn-Hamburg

Tel: (4106) 6121

TELEX: 213590 ENA D
Proelectron Vertriebs GmbH

Max Planck Strasse 1-3

6072 Dreieich bei Frankfurt

Tel: (6103) 33564

TELEX: 417983

IRELAND
Micro Marketing
Glenageary Office Park
Glenageary

. Dublin
Tel: (1) 856288
TELEX: 31584

ISRAEL
Eastronics Ltd.

Tel Aviv 61390
Tel: (3) 47 51 51
TELEX: 33638

ITALY

Eledra 3S S.P.A.
Viale Elvezia, 18
120154 Milano
Tel: (2) 34 97 51
TELEX: 332332
Intesi

Milanfiori Pal. E/S
20090 Assago
Milano

Tel: (02) 82470
TELEX: 311351

NETHERLANDS
Koning & Hartman
Koperwerf 30

P.O. Box 43220
2544 EN 's Gravenh:
Tel: 31 (70) 210.101
TELEX: 31528

NORWAY

Nordisk Elektronic (Norge) A/S
Postotfice Box 122
Smedsvingen 4

1364 Hvalstad

Tel: (2) 786 210

TELEX: 16963

PORTUGAL

Ditram

Componentes E Electronica LDA
Av. Miguel Bombarda, 133
P1000 Lisboa

Tel: (19) 545 313

TELEX: 14182 Brieks-P

SPAIN

Interface S.A.
Honda San Pwro 22,3

arcelona 1
Tei 13) 30| 78 51

I'l'l’ SA

Miguel Angel 23-3
Madrid 10

Tel: (1) 419 54 00
TELEX: 27707

SWEDEN

AB Gosta Backstrom
Box 12009
Alstroemergatan 22
$-10221 Stockholm 12
Tel: (8) 541 080
TELEX: 10135

Nordisk Electronik AB
Box 27301
Sandhamnsgatan 71
$-10254 Stockholm
Tel: (8) 635 040
TELEX: 10547

SWITZERLAND

industrade AG
Gemsenstrasse 2
Postcheck 80 - 21190
CH-8021 Zunw

Tel: (01) 363 23 2

TELEX: 56788 INDEL CH

UNITED KINGDOM
h Ltd.

Unit 57

London Road

Earley, Reading

Berkshire

Tel: (0734) 61031

TELEX: 848215

Comway Microsystems Ltd.
Market Street
UK-Bracknell, Berkshire
Tel: 44 (344) 55333
TELEX: 847201
DECADE Ltd.

100 School Road
Tilehurst

Reading, Berkshire

Tel: (0734) 413127
TELEX: 837953

Jermyn Industries
Vestry Estate

Sevenoaks, Kent
Tel: (0732) 450144
TELEX: 95142

MEDL.
East Lane Road

Tel: (01) 904 93 07
TELEX: 28817

Rapid Recall, Ltd.

Rapid House/Denmark St
High Wycombe

Berks, England HP11 2ER
Tel: (0494) 26 271

TELEX: 837931

YUGOSLAVIA

H. R. Microelectronics Enterprises
P.0. Box 5604

San Jose, California 95150

78-

Tel: 408/9:
TELEX: 278-559



intel

AUSTRALIA

Intel Semiconductor Pty. Ltd.
Spectrum Building
200 Pucl!lc Highway

Level §
Crows Nest, NSW, 2089
Australia
Tel: 011-61-2-436-2744
TELEX: 790-20097
HONG KONG
intel Semiconductor Corp.
99-105 Des Voeux Rd., Central
18F, Unit B
Hong Kong
Tel: 011-852-5-499-432
TELEX: 63869

INTEL INTERNATIONAL SALES OFFICES

JAPAN

Intel Japan K.K.

5-6 Tokodai, Toyosato-machi
Tsukuba-gun, Ibaraki-ken 300-26
Tel: 029747-8511

TELEX: 03656-160

Intel Japan K.K.
2-1-15 Naka-machi
Atsugi, Kanagawa 243
62-23-3511
Intel Japan K.K.*
2-51-2 Kojima-cho
Cholu, Tokyo 182
Tel: 0424-88-3151

Intel Japan K.K.

2-69 Hon-cho

Kumagaya, Saitama 360

Tel: 0485-24-6871

Intel Japan K.K.*

2-4-1 Terauchi

Toyonnkl' Osaka 560
Tel: 06-863-1091

intel Japan K.K

1-5-1 Marunouchi
Chiyoda-ku, Tokyo 100
Tel: 03-201-3621/3681
Intel Japan K.K.*

1-23-9 Shinmachi
Setagaya-ku, Tokyo 154
Tel: 03-426-2231/427-8845

*Field Application Location

INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES

ARGENTINA

VLCS.R.L.

Sarmiento 1630 Piso

(1042) Buenos Aires

Tel: 35-1202/8242

TELEX: Public Booth 8900 or 9901

Mailing Address

Soimex International Corporation
15 Park Row, Room #1730

New York, New York 10038
(212) 406-3052

Attn: Gaston Briones
AUSTRALIA

Total Electronics
9 Harker Street

Burwood

Victoria 3125

Tel: 61 3 288-4044
TELEX: AA 31261
Mailing Address
Private Bag 250
Burwood, Victoria 3125
Australia

Total Electronics

#1 Johnstone Lane
Lane Cove, N.S.W. 2066
TELEX: 26297

BRAZIL

Icotron S.A
05110 Av. Munr\ga 3650-6 Andar
Pirituba Sao Paulo

Tel: 261-0211
TELEX: 1122274/ICOTBR

CHILE

DIN

AV. VIC MCKENNA 204
Casilla 8055

Santiago

Tel: 227 564

TELEX: 352003

COLOMBIA

International Computer Machines
Carrera 7 No. 72-34
Apﬂo. Aofso 18403

Ta 2
TELEX: 45716 ICM CO.
HONG KONG

Schmidt & Co. Ltd.
Wing on Centre, 28th Floor
11 Cmnlugm Road Central

Tel: 5-455-64.
TELEX: 74786 SCHMC HX
INDIA

Micronic Devices

104/109C, Nirmal Industrial Estate
Sion (E)

Bombay 400022

Tel: 486-170

TELEX: 011-71447 MDEV IN

JAPAN

Asahi Electronics Co. Ltd.
KMM Bldg. Room 407
2-14-1 Asano, Kokura
Kita-Ku, Kitakyushu City 802
Tel: (093) 511-8471

TELEX: AECKY 7126-16

Hamilton-Avnet Electronics Japan Ltd.

YU and YOU Bldg. 1-4 Horidome-Cho
Nihonbashi Chuo-Ku, Tokyo 103
Tel: (03) 662-9911

TELEX: 2523774

Ryoyo Electric Corp.

Konwa Bldg.

1-12-22, Tsukiji

Chuo-Ku, Tokyo 104

Tel: (03) 543-7711

Tokyo Electron Ltd.

Shin Juku, Nomura Bldg.
26-2 Nishi-Shin Juku-Ichome
Shin Juku-Ku, Tokyo 160
Tel. (03) 343-4411

TELEX: 232-2220 LABTEL J
KOREA

Koram Digital

Room 909 Woonam Bidg.

7, 1-KA Bongre-Dong
Chung-Ku Seoul 100

Tel: 2-753-8123

TELEX: K25299 KODIGIT

NEW ZEALAND

McLean Information Technology Ltd.
459 Kyber Pass Road, Newmarket,
P.O. Box 9464, Newmarket
Auckland 1, New Zealand

Tel: 501-801, 501-219, §87-037
TELEX: NZ21570 THERMAL

SINGAPORE

General Engineers Corporation Pty. Ltd.
Block 3, Units 1003-1008, 10th Floor
P.S.A. Multi-Storey Complex

TELOK BLANGAH/Pasir Panjang Road
Singapore 0511

Tel: 271-3167

TELEX: RS23987 GENERCO

SOUTH AFRICA

Electronic Building Elements, Pty. Ltd.
P.0. Box 4609

Hazelwood, Pretoria 0001

Tel: 011-27-12-46-9221 or 9227
TELEX: 3-0181 SA

TAIWAN

Taiwan Automation Corp.*
3d Floor #75, Section 4
Nanking East Road

Taipei

Tel: 771-0940

TELEX: 11942 TAIAUTO
YUGOSLAVIA

H. R. Microelectronics Enterprises
P.O. Box 5604

San Jose, California 95150
Tel: (408) 978-8000
TELEX: 278-559

“Field Application Location



CALIFORNIA

Intel Corp.

1350 Shorebird Way

Mt. View 94043

Tel: (415) 968-8086

TWX: 910-339-9279
910-338-0255

Intel Corp.

2000 E. 4th Street

Suite 110

Santa Ana 92705

Tel: (714) 835-2670

TWX: 810-595-2475

Intel Corp.

7670 Opportunity Road

San Diego 92111

Tel: (714) 268-3563

Intet Corp.

5530 N. Corbin Avenue

Suite 120

Tarzana 91356

Tel: (213) 708-0333

COLORADO

Intel Corp.

650 South Cherry

Suite 720

Denver 80222

Tel: (303) 321-8086

TWX: 910-931-2289

CONNECTICUT
Intel Corp.

36 Padanlram Road
Danbur

Tel: (203} 792 8366

FLORIDA

Intel Corp.

1500 N.W. 62nd Street
Suite 104

Ft. Lauderdale 33309
Tel: (305) 771-0600
TWX: 510-956-9407

Intel Corp.

500 N. Maitland Avenue
Suite 205

Maitland 32751

Tel: (305) 628-2393
TWX: 810-853-9219
Intel Corp.

5151 Adanson Street
Orlando 32804

Tel: (305) 628-2393
GEORGIA

Intel Corp.

3300 Holcomb Bridge Road
Suite 225

Norcross 30092

Tel: (404) 449-0541
ILLINOIS

Intel Corp.

2550 Golft Road
Suite 815

Rolling Meadows 60008
Tel: (312) 981-7230
TWX: 910-253-1825
KANSAS

Intet Cor|

9393 W. 1 10th Street
Suite 265

Overland Park 66210
Tel: (913) 642-8080
MARYLAND

Intel Corp.

7257 Parkway Drive
Hanover 21076

Tel: (301) 796-7500
TWX: 710-862-1944

U.S. SERVICE OFFICES

MASSACHUSETTS
Intel Corp.

27 Industrial Avenue
Chelmsford 01824
Tel: (617) 256-1800
TWX: 710-343-6333

MICHIGAN

Intel Corp.

26500 Northwestern Highway
Suite 401

Southfield 48075

Tel: (313) 353-0920
TWX: 810-244-4915
MINNESOTA

Intel Corp.

7401 Metro Boulevard
Suite 355

Edina 55435

Tel: (612) 835-6722
TWX: 910-576-2867
MISSOURI

Intel Corp.

4203 Earth City Expressway
Suite 143

Earth City 63045

Tel: (314) 291-1990
NEW JERSEY

Intel Corp.

385 Sylvan Avenue
Englewood Cliffs 07632
Tel: (201) 567-0820
TWX: 710-991-8593

NEW YORK

Intel Corp.

2255 Lyell Avenue
Rochester 14606
Tel: (716) 254-6120
NORTH CAROLINA
Intel Corp.

5600 Executive Drive
Suite 113

Charlotte 28212

Tel: (704) 568-8966
Intel Corp.

2306 W. Meadowview Road
Suite 206
Greensboro 27407
Tel: (919) 294-1541

OHIO

Intel Corp.
Chagrin-Brainard Bidg.
Suite 300

28001 Chagrin Boulevard
Cleveland 44122

Tel: (216) 464-6915
TWX: 810-427-9298
Intel Corp.

6500 Poe Avenue
Dayton 45414

Tel: (800) 325-4415
TWX: 810-450-2528

OKLAHOMA

Intel Corp.

4157 S. Harvard
Suite 123

Tulsa 74101

Tel: (918) 749-8688

OREGON
Intel Corp.

10700 S.W. Beaverton-Hillsdale Highway

Suite 22

Beaverton 97005
Tel: (503) 641-8086
TWX: 910-467-8741

PENNSYLVANIA

Intel Corp.

500 Pennsylvania Avenue
Fort Washington 19034
Tel: (215) 641-1000

TWX: 510-661-2077

Intel Cor|

201 Penn Center Boulevard
Suite 301 W,
Pittsburgh 15235
Tel: (313) 354-1540
TEXAS

Intel C

313E. Andeuon Lane
Suite 314

Austin 78752

Tel: (512) 454-8477
TWX: 910-874-1347
Intel Corp.

2925 L.B.J. Freeway
Suite 175

Dallas 75234

Tel: (214) 241-2820
TWX: 910-860-5617
Intel Corp.

7322 S.W. Freeway
Suite 1490

Houston 77074

Tel: (713) 988-8088
TWX: 910-881-2490
VIRGINIA

Intel Cor|

7700 Leesbulq Pike
Suite 412

Falls Church 22043
Tel: (703) 734-9707
TWX: 710-931-0625
WASHINGTON

Intel Corp.

110 110th Avenue N.E.
Suite 510

Bellevue 98004

Tel: 1-800-538-0662
TWX: 910-443-3002

WISCONSIN

Intel Corp.

150 S. Sunnyslope Road
Suite 148

Brookfield 53005

Tel: (414) 784-9060
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Intel ‘Intel Corporation v

3065 Bowers Avenue
Santa Clara, CA 95051

Intel Corporation S.A.
Parc Seny

Rue du Moulin a Papier 51
Boite 1

B-1160 Brussels

Belgium

Intel Japan K.K.

5-6 Tokodai Toyosato-machi
Tsukuba-gun, Ibaraki-ken 300-26
Japan

Printed in U.S.A./C-269/25K/0583/RRD RM




