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I1SIS-I SOFTWARE TOOLBOX

FUNCTIONAL DESCRIPTION

Submit File Execution Control

{F/ELSE/ENDIF—conditional submit file execu-
tion based on file existence, program errors,
pattern matching, ptus several other conditions

GOTO—causes submit execution to resume at a
specified label

RETURN—causes execution to return to the ' ‘sub-
mitter’ {calling file)

EXIT—halts submit file execution

LOOP—forces execution to resume at the begin-
ning of the submit file
RESCAN--allows submit
anywhere in file

NOTE—allows ‘“‘progress report” notes to be
plated in submit files

WAIT—dIsplays a message, and waits for user
input to continua or abort

STOPIF—halts submit file execution if specified
listing contains errors

exacution 1t© begin

Source Management

XLATE2—submit-like tocl with intelligent
parameter substitution {for version control}

MRKOBJ—"marks” object modules with source
version information

CHKLOD—lists source version data put in load
modules by MRKOBJ

CLEAN—deletes ali old versions off a specified
disk

LATEST—displays latest version numbers of
specified files

Operating System Functions

CONSOL—reassigns console input and console
output as directed

DSORT*—alphabetically sorts floppy disk and
hard disk directories

RELAB*—changes disk name tc any other
specified name

Program Development and Debugging

ERRS—fast display of program errvors in PL{M 80,
PL/M 86, and ASM 86 listings

MERG80—merges debug data from locate maps
into PL/M 80 listings

MERG88—merges debug data from symbol maps
into PL{M 86 and Pascal 86 listings

GENPEX—produces inciude file for PL/M external
declarations (source level)

PASSIF—general purpose assertion checking,
testing, and reporting tool

Text Processing

COMPAR—performs tine-oriented text file com-
parison {shows source changes)

UPPER—changes al tetters in an ASCIl text file to
uppercase .

LOWER—changes all ietters in an ASCH text file to
lowercase

LAST—displays the last 512 bytes of a fiie

SORT—sophisticated line-oriented text file sort-
ing tooi

Disk Backup and File Processing

DCOPY—fast track-by-track diskette copying

HDBACK*—sophisticated hard disk to floppy disk
backup program

PACK—compacts text files by removing strings of
blanks

UNPACYK—reconstitutes ‘‘packed’ files

Disk Recovery

GANEF*—interactively reads and writes tlonpy or
hard disk data blocks

Program ldentification

WHICH=—displays version number of Scftware
Too!box Programs

*These programs will not operate on the NDS-I
remote hard disks.

ORDERING INFORMATION

Product Code
MDS-363t

Description
iSIS-Il SOFTWARE TOOLBOX

Reguires sohiware license.

SUPPORT CATEGORY: Level C

tMDS is an ordering ¢ode only and is not used as a pro-
duct name or trademark. MDS is a registered
trademark of Mohawk Data Science.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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8086 SOFTWARE TOOLBOX

m Collection of Tools That Speed | m OMC286 and E80287 Aid 80286 and
Software Development , 80287 Software Development

m MPL, a Standalone Macro Processor, Is m Many Other Valuable 16-Bit Software
ideal for Debugging Macros Tools Are Included .

m SCRIPT and SPELL Assist Text w Runs on Series lli and Series IV
Preparation Microcomputer Development Systems

m Runs under iRMX™ Operating System

The 8086 Software Toolbox is a collection of 16-bit seftware tools that can significantly improve programmer
productivity, These tools are valuable for text formatting and preparation, software testing and performance
analysis, 286/287 software development, and a muliitude of cther applications.

Text processing teols ease document formatting and preparation. SCRIPT is a text formatting program that
uses commands embedded in text to do paging, centering, left and right margins, subscripts, etc. SPELL finds
misspelied words in a text file and comes with a user expandable dictionary. COMP compares two text or source
files and displays their differences.

Test and performance analysis tools aid software testing-and performance evaluation. PERF, a performance
analysis tool for 8086 softwars, is ideal for isolating code “hot spots.” PASSIF is a general-purpose assertion
checking and reporting tool perfect for running test suites.

Software development for 286/287 components is assisted by two sofiware tools: OMC286, an 8086 to 80286
object module convertor, and EBOZ87, an 80287 emulator that runs on the 80286

Additional tools are included that aid 16-hit software development efforts. All tools run on Serles and Senes
IV Microcomputer Development Systems.

' PERFORMANCE
TEXT PROCESSING _ MEASUREMENT & TESTING
SCRIPT PERF
MPL GRAFIT
SPELL PASSIF
WSORT )
286/287 DEVELOPMENT MISCELLANEOUS TOOLS

OMCZER R COMP
£a0087 ' FUNC

XREF

oc

HEORT

ESORT

8086 SOFTWARE TOOLBOX TOOLS

Intel Corporabion Assumas Mo Responsiblity for the Use of Ary Cwcuitry Other Than Circuitry Embadied 1n an intel Praduct No Other Grguit Patent
Licenses are Impled. Infarmabion Containad Herein Suparcedes Previously Published Speciications On These Dewices From Intei

HINTEL CORPORATION, 1983 412 ORDER NUMBER: 230915003
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8086 SOFTWARE TOOLBOX

FUNCTIONAL DESCRIPTION

Text Processing

SCRIPT—text formatting program that does paging,
centering, left and right margins, justification, page
headers and footers, underlines, boldface type,
subscripts and superscripts, upper and lower case,
and much more. Formatting commands are embed-
ded in text.

MPL—standalone macro processor that processes
the macro language used in 8086, B0O286, 8089, and
8051 assemblers. Can be used interactively which
makes it ideal for debugging macros. MPL can be
used to preprocess any text file.

SPELL—finds misspelled words in a text file. Dic-
tionary of correctly spelled words is user expandable.

WSORT—utility for creating the SPELL dictionary.

COMP—performs line-criented text file comparison
{shows source changes). Also understands 8086 ob-
ject module formats for comparing 8086 object files.

Performance Measurement and Testing
PASSIF—gensral-purpose assertion checking,
testing, and reporting toal. Helps autemate the soft-
ware testing process.

PERF—performance anaiysis tool for 8086 software.
Monitors references in the code segment; segment
monitored is user defined. Works with small or com-
pact bound loadable modules. Ideal for isolating code
“hot spots.”’ Will only run on the Series III.

GRAFIT—graphing utifity for use with PERF.

Miscellaneous Tools
OMC286—object module convetor that converts 8086
object moduies into 80288 object modules.

E80287-—an 80287 emulator that runs on the 80286.

413

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

FUNC—allows user to redefine the keys on a Series
Ifl keyboard and define function keys, Requires the
iMDX 511 firmwars.

XREF—produces cross-reference tables from
translator list files. Cross-references all symbols—
variables, labels, literallys, and quoted strings.

DC—fioating point desk calculator pragram; allows
variatle definitions. :

HSORT—in memory heap sort utility.
ESORT—very flexible sort program.
SPECIFICATIONS

Operating Environment

ISIS Operating System with RUN or INDX Operat-
ing System executing on Series Kl or Series IV
Microcomputer Development Systems.

iRMXTMBE Operating System executing in 5YS
X8613XX anyironment.

Required Hardware
Series Il or Series 1Y Microcomputer Development
System

Reguired System Software
ISIS Operating System with RUN or iNDX Operating
System

Documentation
"8086 Software Toolbox™'
{122203)

Software Support

This product includes a S0-day Initiai support consis-
ting of new software releases, updates, subscription
services (software performance reports and technical
reports}, and telephone hotline support. Additional
software support services are available separately.

ORDERING INFORMATION

Product Code
IMDX-364

Description
8088 Software Toolbox



AEDIT TEXT EDITOR -

®  AEDIT-80 operates on any m  AEDIT-88 Operates on any
intellec® Series I, Medel 800 Intellec® Series lil, Series IV,
or iPDS™ Development System or IRMX™ systemn.

m  Full Screen Editing ' = Powerful Macro Facility

® Menu-Driven, Easy to Use s Split-Screen Windowing

B Easy Handling of Large Blocks m Designed for the Programmer
of Text : and Technical Writer

®  Dual File Editing

AEDIT is a full screen editor for use on any Intellec® Development or IRMX™ system. |1 is designed 1o be
easy to learn and easy to use. Al all times the user is guided by a menu which is used not only to select
commands, but also to select options to commands. There is no need to constantly refer to or memorize
detailed manuals.

- AEDIT provides full screen editing capabilities and offers features to easily handle {move, copy. delete) large
blocks of text. in addition to the basic editing abilities, AEDIT supports tagging positions in the text, string
search and replace commands, and the option of automatic text indenlation, spiliing, and formatting. AEDIT
i5 able to edit files of any length and optionally creates back-up copies of the file being edited

With AEDIT, two files can be edited during one sessicn. The user can easily switch between the files for quick
refererce, editing, or to transfer text from one file to the other. Using the windowing capabilities avalable
with AEDIT-86, both of {_hese files may be displayed simullaneously in a split-screan format

AEDIT supports a powerful macro facility. AEDIT can create macros by simply keeping track of what a user is
execuling, “leaming'’ the function the macro is to perform. The editor rermmembers the user's actions for laler
execution, and can store them in a file if requesied Alternately, a user may enter a macro using AECIT's
macro language, or modify any existing macro interactively. ’

These and many other features combine to make AEDIT the editor of choce

The fallowing are trademarks of intel Corporation and its affilates and may be used anly to dentify Intel produsls. BXP, CREDIT, 1, IGE,
GS, ', Insite, Intyl INTEL. Intelewssion, Intellgc, sMMX, (OSP. WPDS, IRMX, ISBC, SBX, Library manager, MCS, MULTIMODRULE,
Megachassls. Micromainframe. Micromagp, MULTIBUS, Multichanna!, Plug-A-Bulbible. FROMPT, Fromwara, AMXE0, System 2000, UPI,
and thg combinatian of 1C8, IRMX. 13BC «SBX, ICE. MCS, or UPtand a numencal sutfix Intel Corporation Assumes No Respoasitnlity for
the use of An, Cicuitry Other Than Circuitry Embocied Im oan Intal Produst No Other Patent Licenses are imphed
£ INTEL CORPORATION. 1983 SEPTEMBER 1984

: 4-14 ORDER NUMBER:210996-003
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AEDIT TEXT EDITOR

MANUALS ORDERING INFORMATION

AEDIT is supplied with a user manual documen- iMDX-335 AEDIT-80 Text Editor.

ting all the aspects of the editor, and a pocket Includes 8* single and double den-
reference card. The manual includes an in- sity diske.tes for Series IIE, Series
troductory tutorial. Il, or Model 800, and a 5%”
' diskette for iPDS.

HOST SYSTEM

AEDIT-80 is an 8080/8085-based utility and can be IMDX-334 AEDIT-86 Text Editor

run on any Inteflec Development System, Seres IfE, Inctudes 8" single and double density
Series Il, Model 800, or iPDS, as well ag on ISIS diskattes for Series )1,

Cluster workstations.

The higher-performance AEDIT-86 is an BOB&-
hased utility that can be run on any Inteilec Se-
ries IIIE, Series ll), or Series IV Development sys-
tem. Any Series IIE, Series I} or Model 800 sys-
tem can be upgraded to Series Il functionality.
AEDIT-86 is also available for the iRMX™ Qper-
ating Systems.

AEDIT can be configured to run with non-Intef
tarminals. Tested configuraticns are avaitable
for the following popular terminais:

ADDS Regent 200, Viewpoint 3A +
Beehive Mini-Bee

DEC vT52, VT100

Hazeltina 1510

Lear-Seigler ADM-3A

Zentec ZMS-35

Regen! 200 15 a frademark of ADDS

Mini-Bee 18 & trademark of Beehive

DEC designated Digital Equipment Carporation
ADM-3A 15 a trademark of Lear-Siegler

4-15
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COMMUNICATION SOFTWARE

Communications software is essential in an environment of multiple host systems. Inte! recognizes the need to
exchange information between intel development systems, |BM mainframes, and DEC VAX minicomputers.
Intel provides software to make this communication easy.

The asynchranous communication link {ACL) enables an Intel devetopment system to transfer files toand from
a VAX minicomputer. Two versions of this program are available, one for VAX/VMS and one for UNIX.

The mainframe link allows any 1S1S-]l user to transfer files to an 1BM mainframe. This package uses the bisynch
protecol to communicate with the IBM host by emulating a 2780/3780 batch terminal. Conversion of text files
between ASCII and EBCDIC is supported.

iNASS5 allows a user to connect an iIRMX system to the NDS-II network for file transfer purposes. Network
directories can be inspected and created remotely from the IRMX system. File transfer with this program occurs
at Ethernet speads.

iNASGO is an OEM product for use in iRMX systems. It is a general purpose Local Area Network software
package that provides the user with guaranteed end to end message delivery. iINASB0 conforms to 1SO and
Ethernet standards. It provides network management functions as well as the 82586 device drivers.

NDS-lI Electronic Mail allows human to human communication without wasting time on missed telephone
calls. Several types of mailboxes, such as private, group, or bulletin board, are supported. Typical mail uses are
to send memos, collect project milestone data, and be a telephone message center.

5-1
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intel -
MAINFRAME LINKFOR
DISTRIBUTED DEVELOPMENT

s Integrates user mainframe resources s Software runs under |818-1l on any
with Intallec® Development Systems. intellec® Development System.

s Communicates with remote systems on

= Uses (BM 2780/3780 standard BISYNC dedicated or switched (dlai-up)

protocol supported by a majority of

mainframes and minicomputers. telephone lines. :
= Package aiso Includes tests and a
» Protocol supports full error detection connector for loop-back self-test
with automatic retry. - capability.

The Mainirame Link consists of software, modem cable to connect the development system to the modem and
a loopback connector for diagnostic testing. The software runs under I1SIS-il on Intellec Development Sys-
tems. it emulates the operation of an IBM 2780 or 3780 Remote Job Entry (RJE) terminal to (1) transmit ISIS-I
files to a remote system or (2) receive files from a remote system using standard BISYNC 2780/3780 protocoi.
The remote system can be any mainframe or minicomputer which supports the IBM 2780 or 3780 communica-
tions interface standard. Files may contain ASCII or binary data 5o that either program source files (ASCIH or -
program object files (binary} may be transmitted.

The Mainframe Link allows the user to integrate in-house mainframe resources with Intellec Microcomputer
Development resources. The mainframe can be used for storage, maintenance and managemaent of program
source and object files. The program source can be downloaded to a development systern for compilation,
assembly, linkage, and/or location. The linked moduiles can be transmitted and saved on the mainframe to be
shared by all programmers, The linked program can then be downlcaded to a development system for
debugging using ICE emulation.

= B
/@“

MODEM [

FAST "°T"
Lana pRNTER /,/ vstwosTo |
/ |
|
|

* COMPILE
/ » LINK/LOCATE

y » ASBEMBLE
MODEM
1M, |
VAX,
/
| wosew | /
/
: /
o’
USE MAINERAME TO NDS.
* CREATE SOURCE PROG USING MULTIPLE CAT's a0 [—1'°t
n STORE BACKUP & MAINTAIN LARGE DISK FILES
s LIST PROGRAMS UBING FAST PRINTERS
a TRACK URDATES & VERSION CONTRQL
a PROTECT ACCESS TO BOURCE'DSJECT FILES CRT]
1 SHARE COMMON LIBRARIES & MASTER PRCGRAMS
1 QRGANIZE. CONTROL MANAGE LARGE PROJECTS USE MDS FOR:
a SYMBOLIC DEBUIAING
USING ICE

Tha followlng nre traclemarks of (ntel Sorporatian and mey be used only Io Identify Inel proguats: |, Inyl, INTEL, INTELLEC, MCS.'m, 104, IQE, UM, BXP, |58C, 198X, INGITE, IAMX,
CREDIT, Rmm.ﬂm. Mutibus, PROMPT, Fromwars, hassn, Limry Menagar, MAIN MULTI ﬁoDULE. ane tha combination of MC3, ICE, 38C, RMY or (C5 and L numerioal
wiftix; b, [GBC-80, MY 1983

4 INTEL CORPORATION, 1683 5-2 AFN-01549C
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intel' MAINFRAME LINK

FEATURES

a Aune under I8I8-il on any Intelisc® Microcom-
puter Ceveiopment System,

» Communicates with a remote system uvsing |BM
2700/3T80 standerd BIBYNC protoool, which is
supported by & majority of minlcomputers and
mainframes, on dedicated or switohed (dial-up)
telephone lines.

& The modem cable supplied with the package can
be usad to oonneot the Intellec® Development
System to the modem (or modem sliminator)
using the standard R8232C port. )

a1 Supports user ssisctable data transmission rates
of up to 9800 baud,

u Package includes diagnostic tests used to verify
the operation of the Intellec® Development Sys-
tem using the loop-back connector supplied and
data tranamisslon up to the modem using the
analog loop-back feature.

u System can be configured to mateh the require-
menta of the Installation, i.e., using modem
gliminators for connactions up to fifty (50) fest, or
by using modems and telephone lines.

s Software can be configured from several config-
uration options auch as:

2780, 3780 or Intel Mode
Transparant mode for binary data
Non-transparent mode for ASCII deta

Automatic translation from ABCH to EBCDIC
and vice versa

Recelve chaining for receiving multiple files

Intel mode ia used mainly for flie transfers be-
tween two Intailec® Developmant Systems. The
tiles are duplioated sxactly,

Console commands support all standard features
Including:

SEND data [n Transparant or Non-transparant
mode, with or without transiation to EBCDIC

RECE!VE in Transparent or Nonstransparent
mode, with or withcut tranaiation to EBCDIC.

Bupport foran IBM RJE soreole (such sa HASP)

Spscis! utllity programs are provided. STRZ atrips
extra binary zero's from the end of object {lles.
CONBSOL assigns system console Input to an [8i8-
Il disk file.

Can process commands interactively from the
conacle or saguentiatly from an IBIS-I| file under
the SUBMIT facllity for seml-automatic batch
operation,

Error detaction In line tranamlission and grror re-
covery by sutomatic retransmission.

A specinl command such as DIAGNOSE, allows
logging of all data activity on the ilne, during
transmlasion and reception.

When not used lor communlcating with the main-
frame, the Intellec® Developmant System Is avail-
able as a compiete, atand-alone system.

BENEFITS

® Allows the customer to use an in-house main-
frame or minlcomputer for program source-
preparation, editing, back-up and maintenance
using inexpensive CRT's and multi-terminal ac-
cess. The common files may be shared and others
protected.

s Many programmers can use and share the high-
performance devices normally available on large
computer systems, e.g., fast printers to reduce
listing time, the large capacity disks with their fast
access time to store large program files.

= The source files can be downloaded using the
Mainframe Link to an Intellec Development Sys-
tem (e.g.. Model 240 or 245) tor compilation, link-
ing and locating.

The compiled and/er linked object files rnay be
transmitted back to the remote for storage. Up-
dates and version numbers and dates can be
tracked to ensura that the latest version is always
used and back-up files are available. Binary object
files can be later downioaded to an Intellec Devel-
opment System for debugging using an ICE
emulator,

In short, provides a powearful and flexible tool
combining the best of both micro and malnframe
worlds, i.e., powerful CPU with large disk ca-
pacity, file sharing, multi-terminal access, etc.,
from a mainframe or minicomputer with Intel's
versatile and compatible software support sys-
tems (including PL/M, PASCAL, FORTRAN, As-
sembler, R & L) and sophisticated debugging
tools such as ICE emulators.

5-3
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MAINFRAME LINK - -

SPECIFICATIONS

Operating Environment

RAequired Hardware:

Intetlec® Microcomputer Development System
Model 800
Models 220, 225, 230, 235, 240 or 245

84KB of Memory

One Diskette Drive
Single or Double Density

System Console
intal CRT or non-intel CAT

~ Recommended Hardware for Compliation:
Hard Disk (Models 240, 245, or Model 740 Upgrade)

Additlonal Hardware Requlred for Model 800
1SBC-955™, 1SBC-534™

Required Boftwarse:

1818-11 Diskette Operating System
Singls or Double Dansity

Documentation Packeage
Maintrame Link User's Quide (121585-001)

Shipping Media

Flexibis Diskettes
Single and Double Density

ORDERING INFORMATION

Desoription

Mainframe Link for
Distributed Development

Part Number
*MD8-384 Kit

Remote System Requirements

= |BM 2780/3780 BISYNC protocol as supported by
a majority of mainframes and-minicomputers in-
cluding: all IBM-360/370 Systems, POP-11/70,
VAX-11/780, Data General ECLIPSE.

= Users should purchase this standard software
package from the remote system vendor. and any
additional required hardware such as a synchro-
nous communications interface.

s The operating system at the remote must be con-
figured (SYSGEN'ed) with correct options such as
line address, 2760 or 3780, . . .

Communication Equipment Requirements

Tha Intellec Development System may be connected
to the remote system using any one of the following
methods: :

= For shont distances (up to 50 feet), use a syn-
chronous modem eliminator {e.g., SPECTRON
ME-81FS-2).

u For distances up to four miles, use short haul
synchronous modems end telephone lines.

n. For distancea greater than four rhlles, use syn-
chronous modema and telephone lines. Tha fol-
lowing BELL modems or their equivalents are
recommaended:

BELL 201C 2400 bits/sscond

{nalt duplex, switohed line}
BELL 208A 4800 blte/sscond

(full duplex, leased line)
BELL 2088 4800 bite/second

(ha!f dupiex, ewitched ilne)
BELL 200A 9800 bite/sscond

{tull duplex, lensed line)

» Modems at either snd must be compatible.

*MDS is an ordering code only and is not used as & product name or trademark.
MDBS* is a regiaterac trademark of Mohawk Data Sclences Corporation,

AFN-01549C
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INTEL ASYNCHRONOUS COMMUNICATIONS LINK

a Communications software for VAX* m Supporis NDS-1l workstations
host computer and Intel
microcomputer development systems m Allows development system console

to function as a host terminal
m Compatible with VAX/VYMS* and UNIXt :
operating systems m Operates through direct cable
) conrnection or over telephone lines
= Supports Intel’s Model 800, Intellec® '

Series I, Series ilf, Serles IV and n Software selectable transmission rate
iPDS™ microcomputer development from 300 to 9600 baud
systems

Intel's Asynchronous Communications Link (ACL) enables one or mere Intei microcomputer development
systemns to communicate with a Digital Equipment Corporation VAX family computer. The link supports Intel
Model 800, Intellec Serias Il, Series HI, Series IV or iPDS™ development systems and NDS-I workstations,
Programmars can use tha editing and file management toots of the host computer and then download to
the intel microcomputer development system for debugging and execution. Programmers can use their
microcomputer development system as a host terminal and control the host directly without changing terminals.

iPDS™
WORK VAX WORK
ASYNCHAONDUS
STATION
CIRCUIT STATION
INTELLEC® | SERIES-II/85 INTELLEC™ | SERIES-II
ETHERNET**
WORK WORK NRM
STATION STATION
INTELLEC*® SERIES IV MODEL 800

NDS-H Example

Intel Corporation Assumes Mo Responsibility for the Use of Any Circuitry Other Than Clreultry Embadied in an fntel Product. Mo Other Clrouit
Faient Licenses are Implied. Information Contained Herein Supercedes Previously Published Specifications On These Dewices From Intel.
WAX and VAX/VMS are trademarks of Digital Equipment Corporation.
TUNIX is & trademark of Bell Laborataries.

**Cthernet is a trademark of Xerox Corp. .
. - January, 1984
ZINTEL CORPORATION, 1982 5-5 ORDER NUMBER: 210903-002
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intel  INTEL ASYNCHRONOUS COMMUNICATIONS LINK

FUNCTIONAL DESCRIPTION

The Asynchronous Communications Link (ACL} con-
sists of cooperating programs: one that runs on the
hest computer, and athers that run on each microcom-
puter developmsent system. The development system
programs exscute under the ISIS-1l or ISIS-IIN), I1SIS-
W, 1SIS-IKW) or 1S18-PDS operating system. They in-
voke the companion program on the VAX-11/7XX,
which runs under sither the VAX/VMS or UNIX
operating system.

The link provides three modes of communication: on-
line transmission, single-line tranamission, and file
tranafer. in on-line mode, the development system
functlons as a host terminal, enabling the program-
mer to develop programs using the host computer's
- aditing, compllation, and file-management tools direct-
ly from the development gystem's consols. Later,
swliching to file transfar mode, text files and object
code can be downloaded from the host to the develop-
menrnt system for debuggling and execution. Alternative-
ly, files can be sent back to the host for editing or
storage. In single line mode, the programmer can send
single-line commands to the host computer while re-
maining in the ISIS environment.

The user can select transmission rates over the link
from 300 to 9600 baud. The link transmits in ancap-
sulated blocks. The recelver program validates the
transmission by checking record-number and
checksum information in each block’s header. in the
evenrt of a trangmission error, the recsiving program
recognizes a bad block and requests the sender to
retransmit the correct biock. The result Is highly
reliable data communications.

SOFTWARE PACKAGE

The Asynchronous Communications Link Package
contains either 8 VAX/VMS or UNIX compatible
magnetic tape, a single 8”7, double 8%, Serige-1V 5%,
and POS 5% " disketta compatibie with the Intelleg
development system, and the Asynchronous Com-
munications Link User's Guide containing instaliation,
configuratlon, and operatlon information.

HARDWARE CONNECTION

The Link sends data over an RS262C cable. The com-
munication lina from the host computer connects
directly to a development system port.

TELECOMMUNICATIONS
USING THE LINK

The ACL is ideal for cross-host program development
using a commoercial timesharing service. This con-
figuration requires R5232C compatible modems and
a telecommunications Hine. Depending on the an-
ticipated level of usage, wide-area teiephone service
{WATS), a leased line, or a date communications net-
work may be chosen to keep operating overhead low.

NDS-Il ACCESS USING THE LINK

The ACL is ideal for interconnecting VAX host com-
puters with NDS-Il. This conflguration requires that
an NDS-I| workstation bé connacted to the VAX host
computer uging the RS232C interface and to NDS-I1
using the Ethernet interface.

All three modes of communication operate identical-
ly on NDS-li. In the on-liné mode, the development
workstation operates as a host terminal, and concur-
réntly, as an NDS-l workstation. it is an easy transi-
tion betwean the VAX and IS5 operating syste'm en-
vironments as LOGON/LOGOFF sequences are not
required to re-enter gnvironments.

In file transfer mode, text and object filag can be
trangferrad from the VAX direcily to the Winchester
Disk at the NAM without first copying the files to the
workstation local floppy digk. Simitarly, files residing
on the NDS-It Network File System (the Winchester
Disk at the NRM) can be transforred directly to the
VAX without using local workstation storage.

Using the EXPORT/IMPORT machanisms of NDS-t,
a network workstation which is not directly connected
to the VAX can cauge files to be transterred between
the VAX and NRM. For exampte, any NDS-1| worksta-
tlon can "EXPORT"” ACL commands 1o another “IM-

56 £10903-002
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PORT"ing NDS-Il workstation which is physicatly con-
nected to a VAX. The “IMPORT"ing workstation
executes the ACL command fite causing the desired
action to occur.

VAX ACCESS USING THE LINK

Users who want multiple workstations concurrently

operating as VAX terminals (ONLINE mode) must
physically connect each workstation to the VAX.
However, users who want multiple workstations to be
able to upload/download files, for example, must only
physically connect one workstation to the VX, By us-
ing the EXPORT/IMPORT mechanisrm of NDS-Il as
described above, the user can have multiple worksta-
tions accessing the VAX using only one connection.

SPECIFICATIONS

Software

Asynchronous Communications Link development
systam programs

VAX/VMS or UNIX companion program

Media

Single- or double-density ISIS 8" and Series-1V, PDS
5% " compatible diskette

600-ft. 1600 bpi magnetic tape, VAX/VMS or UNIX
compatible

Data Transfer Speeds

All systems up to 9600 bps

Online Terminal Mode Speeds

Series Il, Series I, Series IV — 2400 bps max
PES — 96800 bps max

Model 800 — equai to or less than the Terminal speed
Manual

Asynchronous Communications Link User's Guide,
Order No. 172174-001

Required Host Configuration

VAX-11/7XX running VAX/VMS (Version 3.2} or fourth
Berkeley distribution of UNEX 4.1

Required Intel Development System
Configuration

Model 800, Series I, Series Ill, Series IV, or iPDS
under ISIS ~

‘Required Connection

RS232C compatible — cable 3M-3349/25 or
equivalent; 25-pin connector 3M-3482-1000 or
equivalent

Recommended Modems for
Telecommunications

300 baud — Bell* 103 modem; VADICT 3455 modem
or equivalent .

1200 baud — Bel 202 moderm; VADIC 3451 modem
or equivalent

9600 baud — Bell 209A (full duplex, ieased line) or
aquivalent

Note: Since ohe of the two Model 800 ports uses a cur-
rent locp interface, Model BOC users nead s ter-
minat or modem that is current loop compatible,
or & current 10op/AS232C converter.

The Model 800 might require modification by a
qualifiecd hardware technician. Intel does not repair
ar maintain boards with these changes.

ORDERING INFORMATION

Product Name
Asynchronous Communications Link
*Boll 15 a trademark of Amorican Telephong and Telegraph.

TVADIC 12 & trademark of RacalVadic Inc.
$See price book for proper suffixes for options and mexdia selection.

Artisan Technology Group - Quality Instrumentation

Ordering Codet

iMDX 394 for VAX/VMS systems
iMDX 395 for UNIX systems
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&  |SO Transport (8073) Class 4 services

iNA 960 NETWORK SOFTWARE

—Cotlection of network usage

—Guaranteed message integrity
—Data rate matching (flow control)
—Multiple connection capability

statistics
—Setting and inspecting of transport
and data link parameters

—Variable length messages

—Expedited delivery

—Negotiation of virtual circuit
characteristics during opens

m  Additional functionality
—Connectionless transport

~Fault isolation and detection
—Boot Server

8 Compatible with muttiple system
environments
—Runs as an iIRMX™ 86 job
—Supports host operating system

{Datagram) independent designs based on 8086,
—External Data Link 8088 or 80168 and 82586 componenis
m JEEE 802.3 Data Link protocot m  Runs on iSBC" 166/51 COMMputer'*

(CSMA/CD) supported

a  Comprehensive Network Management =
services

Board

Size configurable to suit specific
application requirements

" iINA 960 is a general purposs local area network software package implementing the class 4 services of the
130 transport specification and network management functions in system designs based on the 8086, 8088
and 80186 microprocessors and the 82586 communications ¢co-processor. iNA 960 aiso supperts Intel’'s board
level LAN products, the iSBC " 550 KIT and the iSBC * 186/51. Combined with the iSBC 186/51 COM-
Mputer™ board, iNA 960 offers a high performance, cost effective netwark solution for MULTIBUS = iRMX™
86 users. See Figure 1 for iNA 960 functionality and operating environments.

iNA 960 is a ready-to-use software building block far OEM suppliers of netwerked systems for both technical
and commercial applications. Exarmmples for such applications inctude networked design stations, manufac-
turing process controf, communicating word processors, and financial services workstations. Using the INA
960 software the OEM can minimize development cost and time while achigving compatibility with a growmg
number of equipment suppliers adapting the !EEE and ISO standards.

150 MODEL

TYRICAL INA 960
HARDWARE ENVIRGHMENTS
END-USER AFPL).
CATION PROCESS
#2585 #1188
meon ﬁﬁm %#
APPLICATION iy
FRESENTATION e
SESSION s 51
BOA
TRANSPORT ./
wENTe
]
NETWORNK BY INA 850
naTa [| DATA LINK INTERFACE
LINK { e s ns,

LAYER

{

FHYSICAL DATA LINK

PHYSHAL

{MFLEMENTED
BY 82586 82501 -
BASED HARDWARE

1S8C

550
ETHERNET

CONTROLLER

L | TESEEE

Figure 1.

Intal Corporation Assumes No Responsibility for the Lise of Any Circuitry Other Than Circuitry Embodisg in an Intel Product. No Other Circuit
Paterd Licansea are Imptied. Information Contained Herem Supercedes P Iy Published Specifi On Theas Dewces From Intel

MARCH 1984
ORDER NUMBER: 230777-002

= INTEL CORPORATION 1984
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FUNCTIONAL OVERVIEW

The INA 960 design is a standard implementation of
the Class 4 transport protocol defined by the ISO OS!
model. The Transport Layer provides a reliable fuli-
duplex message dekivery service on top of the "best
effort” iEEE 802.3 standard packet delivery service
implemented by the 82586 {or equivaient} physical
and data link functions.

Consisting of linkable madules, the software can be
configured to implement a range of capabilities and
interface protocols. In addition to reliable process-to-
process message delivery, the capabilities include a
datagram service, a boot server, a direct user access
to the Data Link Layer, and a comprehensive network
management facility.

iNA 960 can be configured to run under iRMX 86
along with the user software. or to run on top of a

dedicated 8086, 8088 or 80186 processor coupled
with an 82586 to pravide a communications front end
processor.

The software also includes a Network Management
service. This facility enables the user to monitor and
adjust the network’s operation in order to optimize its
performance.

The current release of INA 960 includes a “nuil” Net-
worl Layer supporting the Data Link and Transport
Layers without providing internetwork routing ser-
vice. This capability will be implemented in later
releases of INA 860.

For a conceptual Block diagram of INA 960, refer to
Figure 2.

CLIENT
: y
iAMX * 86 OR
REMOTE HOST INTERFACE MODULE
INTERFACE
Y 1 A [
' [
TRANSPORT LAYER -
150 DF 5773 DATAGRAM VIRTUAL CIRCUIT s 1%
3
S
¥ ;’; WNA 960
<
"ET&QEE NULL LAYER =
¥ 4
g2
DATA LINK EXTERNAL DATA LINK D
LAYER - DaTa INTERFACE - @
LINK
-
DATA LINK AND
PHYSICAL LAYERS HARDWARE
i
-3 NETWORK -

Figure 2. iNA 960 Conceptual Block Diagram
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TRANSPORT LAYER

The Transport Layer provides message delivery
services between client precesses running on com-
puters (network “hosts” or “nodes”) anywhere in the
network.,

Ciient processes are identified by a combination of a
network address defimng the node and a transport
service access point defining the interface point
through which the client accesses the transport
services. The combined parameters, calleg the
transport address, are supphed by the user for both
the local and the remote client processes to be
connected:

The iINA §60 transporl tayer implements two kinds of
message delivery sefvices: virtual circust and
datagram. The virtual circuit provides a reliable pomnt-
to-point message delivery service ensunng max.-
mum data integrity. and it is fully compatible with the
180 8073 Class 4 protocol. The datagram service
provides a best effort message delivery between
chent processes requinng less overhead and
therefore allowing higher throughput than wirtual
circuits.

Both the datagram and the virtual circuit services are
optional and can be included when configuring
iNA 960, '

Virtual Circuit Services

-—Reliable Delivery: Data is delivered to the destina-
tion in the exact order it was sent by the source,
with no errors, duplications or losses, regardiess of
the quality of service available from the underlying
network service.

—Data Rate Matching (flow control): The Transport
Layer attempts to maximize throughput while
conserving communication subsystem resources
by controlling the rate at which messages are sent.
That rate is based on the availablity of receive buf-
fers at the destination and its own resources.

—Multipte Connection Capability (Process Multiplex-
ing); Several processes can be simultaneously
using the Transport Layer with no risk that prog-
ress or lack of progress by one process will inter-
fere with others.

—Variable Length Messages: The client software
can submit arbitrarily short or long messages for
transmittal without regard for the minimum or max-
imum network service data unit (NSDU) lengths
supported by the underlying network services.

—Expedited Delivery (optional). With this service the
client ¢an transmit up to 16 bytes of urgent data
bypassing the normai flow control. The expeditad
data is guarantegd to arrive before any normal data
submitted afterward. :

Connectionless Transport
{Datagram) Service

The datagram service transfers data between client
processes without establishing a virtual circuit. The
service is a ""best effort’’ capability and data may be
lost or misordered. Data can be transferred at one
time to a single destination or to several destinations
{multicast). )

NETWORK MANAGEMENT FACILITY (NMF)

The network management facility provides the users
of the netwark with planning, operation, maintenance
and initialization services described below.

—Planning: This service captures network usage
statistics on the various layers to help plan network
expansion. Statistics are maintained by the layers
themselves and are made available to users via an
interface with the NMF.

—Operation: This service allows the user to monitor
network functions and to inspect and adjust net-
wark parameters. The goal is to provide the tools
for performance optimization on the network.

~Maintenance. This service deals with detecting
isolating and correcting network faults. It also pro-
vides the capability 10 determine the presence of
hests and the viability of their connection to the
network. '

—Initialization: NMF provides initialization and remote
loading facilities.

Network management provides distributed manage-
ment of the network; the user can request any of the
services to be performed on a remote as well as a
local node. The NMF interfaces to every other net-
work layer both to utilize their services and to access
their internal data bases.

In support of the above services, the NMF capabiiities
include layer management, echo testing, limited
debugging facilities, and the ability to down line load
and dump a remote system.
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Layer management deals with manipulating the in-
ternal database of a layer. The elements of these data
bases are termed objects. Some examples for objects
are the number of collisions, retransmission time-out
limit, the number of packets sent, and the list of nodes
to boot. NMF can examine and modify objects in a
layer's data base.

An echo fagility is provided. Using this facility the host
can determine if a node is present on the network or
not, test the communication path to that node and
determine whether the ramote node is functional.

NMF enables the user to read or write memaory in any
host present on the network. This feature is provid-
ed as an aid to dsbugging.

NMF can down line load any system present on the
network. A simple Data Link protocol is used to en-
sure reliability. This facility can be used to load
databases, to boot systems without local mass
storage or to boot a set of nodes remotely, thus en-
suring that they have the same version of software,
etc.

Dumping is an operation equivalent to memoaory read
from the user’'s standpoint; however, dumping uses
the Data Link facilities while memory read uses the
transport facilities.

EXTERNAL DATA LINK (EDi)

The External Data Link option allows the user to ac-
cess the functionalities of the Data Link Layer directly
tnstead of hawing to go through the network and
transport layers. This flexibiity is usefut when the
user needs custom higher layer software, or does not
need the Network Layer and Transport Layer
services {e.g.. when sending "best effort" messages,
of running customer diagnostics).

Through the EDL the capabilites supporting the
lower layers in INA 960 are made directly available to
the user EDL enables the user to establish and
delete data link connections, transmit packets to indi-
vidual and multiple receivers, and configure the data
hrk software to meet the requirements of the given
network environment.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

USER ENVIRONMENT

iNA 960 is designed to run on hardware based on the
8086, 8088 or 80188& microprocessors and the 82586
LAN Coprocessor. The software can be configured to
run under iIRMX 86 or on a dedicated 8086, 8088 or
80186 processor separately from the host. The fol-
lowing section describes these two operating
environments.

iRMX Environment

In this configuration, both the user program and iNA
960 are running under IRMX 86, The communica-
trons software is implemented as an iIRMX 86 job
requiring the nucieus only for most operations. The
only exception 15 the boot server option which also
needs the Basic YO System iNA 960 will run in any
IRMX enviranment including configurations based on
the 80130, See Figure 3 for an illustration of INA 960G
running under IRMX 86.

Some of the typical hardware implementations in-
clude the 1SBC 550 KIT combined with an 8086, 5088
or 80186 based host or the iSBC 186/51 COMM-
puter™ board integrating the host processor and the
communications controller nto a single, high perfor
mance MULTIBUS board. See Figure 4A and 4B for
a conceptual block diagram of these configurations.

Operating System/Processor
independent Implementation

In those systems where iIRMX BE is not the primary
operating system, where off-loading the host of the
communications tasks is necessary for performance
reasons, or where an existing communications front-
end processor configuration is being upgraded, the
user may wish to dedicate a processor for communi-
cations purposes. iNA 960 can be configured to sup-
port such implementations by providing network
services on an BOBG, 8088 or 80186 processor. Fig-
ure '5 depicts the conceptual block diagram of this
configuration.

This approach provides the component and system
designer with an IS0 standard communications soft-
ware building block that can be adapted to his sys-
temm's needs with @ minimum interfacing effort. For
added flexibility, iNA 960 provides the user with the
alternative of using the included interface module or
writing his own module, if necessary.
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WUMAN INTERFACe

NUCLEUS

__

'USER ppppicaTION®

Figure 3. As an iIRMX " job, INA 960 uses nucleus calls and, when the Boot Server is present,

8108 calls.
= NETWORK -
3
[
) iSBC 8630
ISBC 580 KIT WITH iRMX__ 86
AND iNA 960
—— F s 1
Y

1 3
L i
) MULTIBUS :

Figure 4A. Typical configuration using ISBG" 550 kit, iSBC* 86/30, iRMX 86™ and iNA 960.
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i

ISBC " 186:51
WITH iRMX BE
AND iNA 960

r~\

< MULTIBUS

Figure 4B. Configuration using iSBC- 186/51, iRMX 86 and iNA 960,

( Y
' ‘NlA&EEi:l? gl‘.rUS 8085 OR :
! A ocaL 82586 BO186 )
. RAM:ACM) !
\ )
DA d 1 N

I
: < LOCAL BUS > |

|
: ] .
| |
. SYSTEM | DEDICATED i
| BUS COMMUNICATIONS |
| INTERFACE | PROCESSOR !
L '} J

T o —— — —— —— — — — ——— - -

SYSTEM BUS

Figure 5. In the operating system/processor independent implementation iNA 960 is running on a
dedicated 8086, 6088 or 80186 processor.
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USER INTERFACE

iNA 960 is designed to run both under iRMX 86 and
on a dedicated communications front end processor
separately from the host. In both environments, the
interface is based cn exchanging memory segments
called request blocks between iNA 960 and the
client. The format and contents of the reguest blocks
remain the same in both configurations; only the re-
quest block delivery mechanism changes. See Fig-
ure 6 for a simplified interface diagram.

Request hlocks are memory segments containing the
data to be passed from the user to iNA 960
{commands)}, or from INA 960 to the user
{responses). The iNA 960 request blocks consist of
fixed format fields identical across all user com-
mands and argument fields unique to the individual
commands. Refer to Figure 7 for the standard re-
guest block format.

REQUEST
BLOCK
DELIVERY
MECHANISM

iNA 96D CLIENT

Issuing an iNA 960 command consists of filling in the
request block fields ang transferring the block to iINA
960 for execution. After processing the command,
iNA 960 returns the request block with one of the
pre-defined response codes placed in the response
code field of the request block. The response code
indicates whether the command was executed suc-
cessfully or whether an error occurred. By examining
the response code, the user can take appropriate
action for that command.

For iRMX users, iNA 360 also provides a procedural
interface option to simpify writing the application
software interface, In this case, the allocation and
formatting of request blocks are replaced by a proce-
dure call with parameters that specify the users com-
mand options. The procedure execution will create a
request biock and fiil in the appropriate figlds from the
user's parameter list.

For component users the request block delivery
mechanism is the means by which the host processor
and the communications processor running iNA 960
software exchange ths request blocks. iNA 960 pro-
vides three such mechanisms: the MIP {Muitibus
Inter-process Protocol), the BCE (Base Control Block)
and a user-defined mechanism. The MIP interface is
ingluded for use in systems already supporting this
protocal; the BCB is a simpie interface for single hast
environmerys, and the user-defined interface accom-

Figure 6. modates unique applilcation requirements.
FIELDS WORL/BYTE
Reserved (2) WORD ™
Length BYTE
User .D. WORD FIXED FORMAT
Response Port BYTE FIELDS
Return Mallbox Token WORD )

" Segment Token WORD {same for all
Subsystem BYTE commands)
Opcode BYTE
Response Code WORD 7
Arguments BYTE ARGUMENTS

. . {changes by
. . ~ command)

Figure 7. INA 960 Request Block Format
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Transport Layer User Interface

The following table summarizes the

user commands and the corresponding transport layer responses

r

: Commang

Function

|
1. OPEN

2  SEND CONNECT
REGQUEST

3. AWAIT CONNECT

Allocates memory for the connection data base of a vittual circuit {or |
connection) to be established. The connection database contans
data concerning the connection

Requests connection to a fully specified remote transpont address
using specified SO connection negotiation options

Indicates that the transport client 15 willing to consider incoming con-

REQUEST TRAN i nechon requests based an pre-established acceptance cnterna
. 4 AWAIT CONNECT . Indicates that the transpart chent 1s willing to consider ,ncoming con-
REQUEST USER nection requests If the request meels the address and negotiation

© option cntena. it 1s passed to the chent for further consideration |

"5 ACCEPT CONNECT !
REQUEST

e e e

6. SEND DATA or
SEND EOM DATA

Indicates that the connection requested by a remote transpon ser-
vICE IS accepted by the client

With this command, the client requests the transmission of the data
in the buffers using the normal delvery serice of the specifred
connection.

4

The SEND EOM DATA command signals that the end of the data
marks the end of the transport servce data unnt

Posts normal receive data buffers for & specific connection or for a

7. RECEIVE DATA
buffer pool used by a class of connections
| 8. SEND EXPEDITED - Transmits up to 16 bytes of data using the expedited celivery service
DATA The expedited data s guaranteed to arnve at the destination before
any normal data submitted afterward.
Ir — e —
9. RECEIVE EXPEDITED ! Posts recewe data butfers for expedited dehivery for a specific con-
DATA i nection or for a pool of buffers used by a class of connections
10. CLOSE Terminates an existing connection or rejects an Incoming connection
request Any normal or expedited data queued up to be sent will not
be sent
11. AWAIT CLOSE Requests notficahon of the client of the termmation of a specihed
- connection
12. SEND DATAGRAM Requests transmission of the data in the buffers using the transport
datagram service.
. 13 RECEIVE DATAGRAM Posts a receive buffer for a specific receiver or a class o; receivers to
i receve data fram a transport datagram. !

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



intel

.INA 960 NETWORK SOFTWARE

Network Managemém Layer User Intertace

Command Function

1. READ OBJECT Returns the value of the specified object to the client.

2. 8SET OBJECT Sets the value of an object as specified by the client.

3. READ AND CLEAR Returns the value of the specified object to the client then ¢lears the

OBJECT object.

4 ECHO This function is used to determine the presence of a node, to test the
communication path fo the node and to ascertain thé viability and
functionality of the remote host addressed,

5. UF LINE DUMP Requests a remote node to dump a specified memory area.

6. READ MEMORY Aeads memory of the specitied network node.

7. SET MEMORY J_ Sets memory of the specified network node.

8. FORCE LLCAD Causes a node to attempt a remote load from another node.

External Data Link interface

ry

Lt

Command Function

1. CONNECT With this command the client establishes a data link connection.

2. DISCONNECT Eliminates a previously established connection.

3. TRANSMIT Transmits data contained in buffers specifiad by the client.

4. POST RECEIVE PACKET Allocates memory for maintaini'ng records on receive data buffers.
DESCRIPTOR Aiso may be used to allocate memory for buifering receive data.

5. POST RECEIVE BUFFER Aliocates memory for buffering receive data.

6.  ADD MULTICAST Adds an address to the list of data link multicast addresses.
ADDRESS

7. REMOVE MULTICAST Removes an address from the list of data link multicast addresses.
ADDRESS

8. SET DATA LINK LD, Sets up a unigue data link 1.D. for the station.

5-16
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CONFIGURING iNA 960

In order to adapt iINA 980 to his specific application,
the user must configure the software to defne the
desired functions, to select the appropriate interface,
to set the layer parameters and to set up for the
reguired hardware configuration.

There are a number of capabiiity combinations the
user may elect to impfement in his application. At the
transport layer level the options are: virtual circuit ser-
vice with or without expedited delivery, or datagram
sarvice, or both. At the data link level, the user may
include or exclude the External Data Link interface.

The Network Management Facility is also optional.

When it is configured in, the user may also include
the boot server module. These capabilities can be
made available simply by linking in the corresponding
software modules. The interface options are also im-
plemented in a modular fashion; the user finks in the
desired module to set up for the iRMX 86 or the
operating system indapendent configurations.

Layer parameters and confiuration options are first
edited into {ayer configuration files, then assembled
and linked into INA 960. Layer parameters adjust the
network’s operation to match the usage pattern and
the available resources. For example, within the
Transport Layer, the flow control parameters, the
retransmission timer parameters, the transport data
tase parameters, etc. can be set via this process.

* OPTIONAL FUNCTIONS
INPUTS * USER ENVIRONMENY
HARDWARE « LAYER PARAMETERS
REGUIRED: * H'W CONFIGURATION
—MDS SERIES Il
OR Y
--86:300 AND
iRMX 86 EDIT
—UNIVERSAL PROM
PROGRAMMER
IF USER SYSTEM ¥
IS IN FIRMWARE
ASSEMBLE t— ASM 86

INA
960
MODULE

SOFTWARE LINK ~—LINK 86
UTILITIES
REQUIRED
\
—TEXT EDITOR
—ASM 66 LOCATE <—LOC. 86
—LINK 86
—L0c. 86
uPP
1
USER
SYSTEM

Figure 8. The Configuration Process for iNA 960

5-17

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



intel

iNA 960 NETWORK SOFTWARE

The user also sets up for the reguired hardware con-
figuration, such as port addresses and interrupt
levels, dunng this process. For the flow diagram of
configuring iNA 960, refer to Figure 8.

SPECIFICATIONS

Hardware Supported:

—tSBC 186/51 Commumicating Computer.

—I1SBGC 550 KIT Ethernet controller boardis) config-
ured {o run with +SBC B6:30 or iSBC 86/128 Mult-
bus processor boards.

—Custom designs based on 8086, 8088 and 80186
mecroprocessors and the 82586 tocal Communi-
cations Controller.

Typical Throughput at transport;

Environments:
186/51 and
iIRMX 86
Dedicated 80186/
82586 COMMengine

50K to 200K bytes:/sec

100K to 300K .bytes-'sec

Memory Requirements: {in bytes)

Base System 12K plus can-
figurable Buffer
Memory

Normal Virtual 18K plus con-

Circuit Option figurable Butfer
Memory

Expedited Delivery Option 2K

Datagram Option 3K plus Data Base
Memory

Net Managernent Option 1K to 5K

External Data Link Option 5K

Boot Server Gption 5K

Artisan Technology Group - Quality Instrumentation ...
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Avallable Literature/
Reference Materials:

~-INA 860 Programmer’s Reference Manual (11 83}
—iSBC 186/51 Data Sheet (Now)
—iSBC 186/51 Hardware Reference Manual (11/83)

Ordering Information

The following is a tist of ordering options for the iNA
960 Network Software. All options include a full year
of update service that provides a periodic NEWSLET-
TER, Software Problem Report Service, and copies
of system updates that occur during this period. All of
the object code options listed are available on either
ISIS or RMX compatible double density diskettes.

As with all Intel software, purchase of any of these
aptions reguires the executiocn of a standard Inte}
Master Software License. The specific rights granted
to users depend on the specmc option and the
License signed.

Guaranteed | (888) 88-SOURCE | www.artisantg.com



iNA 960 NETWORK SOFTWARE

Order Code Description

iNA 960 YRO OEM object code license requiring the payment of incorporation
fees for each derivative work based on iNA 960; ISIS and RMX
formatted diskettes

iNA 980 YST QObject code license to use the product at a second site or facility;
1815 and RMX formatted diskettes

iNA 960 YBY Object code buy-out license reguiring no further payment of incor-
poration fees:; 1515 and RMS formatted diskettes

iNA 960 YSU Quject code single use license only; 1SI1S and RMS formatted
diskettes

iNA 960 ESR License for maching readable source code of iNA 960. RMX formulated
diskettes.

INA 960 LST Source listing of INA 960 provided on microfiche under a special
source code license agreament

iNA 960 RF Order code for the payment of incorporation fees

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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NDS-ll ELECTRONIC MAIL

a Improves Project Coordination and m MAIL Operates Either interactively or in

Communication Command-Tall Format

& Minimizes “‘Phone Tag’” and Excess m User, Group, and “Bulletin Board”
Paperwork "~ Mallboxes Can Be Created

a Users Can Send and Receive Text or m Operates on any Workstation in the
Object Files NDS-II Development Environment

Electronic Mail enables users to send and receive messages and files betwesn any nodes on the NDS-II net-
work. in doing so, Electronic Mait improves the communication and coordination between membars, reduces
“phone tag" and paper generation, aids project configuration management by enabling simplified file transfers,
and Increases flexibility in workstation location.

Fhe Mail system is governed by an Electronic Mail directory which contains user, group, and bulletin board
mailboxes. Each NDS-Ii user has a mailbox which is only accessibie to that user. Group mailboxes are acessi-
ble by a defined group of users, and bulletin board mailboxes are accessible by all users. Both group and builetin
board mailboxes can be easily created by any system users.

Users can send a message to any of the mailbox types listed above. Messages can consist of text generated
when Mail is invoked, or a text or object file. Options available when sending mail include using a subject string
o categorize a message, specifying a message expiration date and time, delaying message delivery until a
specific date and time, marking the message URGENT, and maintaining a log of all messages sent.

Users can interactively raad their mail and perform the following operations: print messages on their worksta-
tion console, delete messages from a mailbox, save messages in a file, forward massages to other users, and
reply to message senders. In addition, users can reguest a4 maitbox summary which includes, for each message,
the sender's name, date 3ent, subject, urgency, code type (text or object), and message number.

NDS-I! Electronic Mall executes on all existing NDS-I! workstations using either the INDX or ISIS-HI{N)/I1SIS-
ItHC) aperating systems. '

TYPICAL MAIL USAGE TYPICAL MAIL BENEFITS
» DISTRIBUTE SUPERUSER MESSAGES * IMPROVE TEAM COMMUNICATION AND
* CREATE AND SEND INTERNAL MEMOS CQORDINATION
* COLLECT PROJECT MILESTONE DATA - E> * REDUCE PHONE TAG
* REPORT PROGRAM BUGS AND RECOMMEND * MINIMIZE PAPER GENERATION
SYSTEM CHANGES + AID PRCJECT CONFIGURATION MANAGEMENT
* SEND SQURCE AND OBJECT FILES + INCREASE WORKSTATION LOGATION FLEXIBILITY
* USE AS TELEPHONE MESSAGE CENTER » OVERALL, BOOST DEVELOPMENT TEAM
PRODUCTIVITY

NDS-Ii ELECTRONIC MAIL

Intel Corporation Assumes No Responsibirty for the Use of Any Circuliry Other Than Clrouiiry Emibodied in an Intel Pradugt No Other Circuit Patant
Licenses are Implied Informaton Contained Herein Supercedas Previously Published Specifications On These Devices From Intel.

ZINTEL CORPORATION, 1983 i QRDER NUMBER: 230918-002
520
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intel NDS-Il ELECTRONIC MAIL

OPERATING ENVIRONMENT SOFTWAHE SUPPORT
This product includes a 90-day initial suppart con-
Required Hardware sisting of new software releases, updates, subscrip-
NDS-Il Enviranment with any 8- or 16-bit Microcom-  fion services (software parformance reports and
puter Development System Workstation technical rgports), and telephone hotline support.
Additional software support services are available
Required Software separately.
iINDX or 1SIS-IN(N)ISIS-NIC) S Sottw,
mener (NISISM(C) System Saftware ORDERING INFORMATION
DOCUMENTATION .
“NDS-| Electronic Mail User's Guide” Product Code Description
{122148) iMDX-337 NDS-Il Electronic Mail

5-21
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intal”
" INA955
IRMX™ NDS-Il LINK

m Transfers files between iAMX™86-based m Operates through Ethernet communica-
systems and the NDS-ll NRM tlons controller and cable connected to
. NDS-II
| Supports fast and reliable download into
iRMX™88 target system » Utlilzes Ethernet technology with data
: transmission speeds at 10M bits per
m Supports Intel's 86/310, 86/330A, 86/380 second
systems

[ Conﬂ%:rable at nucleus level with
iIRMX'86 operaling system

The iINA95SIRMX™ NDS-H LINK is a software package that allows an iRMX based system 86/310, B6/330A,
or 86/380 system to ba connected to an Intel Natwork Development System {NDS-I) network via an Ethernet
coaxial cable or inteilink™ module. ‘

iRMX system developers can use the Series I, I, IV and Model 800 for editing, compilation and debugging
to develop, store, and manage software programs at the Network Resource manager. Using iINA9SS5 these
developers can download programs at Etharnet speeds from the Natwork Resource Manager into their target
IRMX hosts for execution and system integration, ’

Sy;tem developers ¢an alsc use the INA95S5 programmatic interface to develop their own application programs
which run in the IRMX environment and interface with the NFIM. This is a way for OEM develapers to customize
the operating environment to suit their own application.

SHARED SHARED
LINE MASS
PRINTER STORAGE
NETWORK
BERIES 1l BERIES Il SERIES IV RESOURCE
MANAGER
] .
CLUSTER
ETHERNET
a8/310 BB/3I0A . 98/380 .
IRMX™ : IAMX™ IRAMX™
SYSTEM SYSTEM SYSTEM

Figure 1. Example of NDS-il Contiguration using the IRMX™ NDS-H LINK

trigi Corporation Assumes Ne Responsibility tor the Use of Any Cirguitry Other Than Clreuitry Embodiad in an Intal Product. Ne Other Circuit
Patent Licenses are Implied. Information Contained Hergin Supercedes Previgusly Published Specifications On These Oevices From Intel.

= iptel Corporation. 1984 MARCH 1984
5-22 Order Number 231034-001
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iNA9S5

NDS-I OVERVIEW

The NDS-l is a distributed processing local area net-
wark aptimized for development of microcomputer-
based products. it addresses the needs of both soft-
ware and hardware engineers by providing the base
environment for shared development toois plus the
capacity for expansion.

An NDS-Il network consists of an NRM which serves
as the file server for a variety of Intel's development
systems. These development systems include
Series Il, Series (I, Series IV, and Model 800. By
configuring iINASS5 into an IRMX 86 system, an iRMX
system can also be served by the NEM,

NDS&I's Network Resource Manager (NRM) manages
all workstation raquests for network respurces. NAM
tasks include service of workstation file requests,
printer spooling, management of the distributed
Hierarchical File System, the Distributed Job Control
Systern and network maintenance functions such as
user-name creation, file archival and system
generation.

iNASS5 provides a basic upload/download file transfer
capability between an iRMX B6 system and the NRM.
When used with an iSBC¥ 550 Ethernet controller,
iNAS55 allows users at iIRMX 86 systems to move files
between iRMX systems and the NRM, list directories
at the NRM, delete or rename files at the NAM and
copy files between two directories on the same NRM.

Agccess to files is accomplished using two interfaces:

A A CUSP interface which operates on the network
file system in a manner similar to IRMX CUSPS
which operate on local iBRMX files under a full
iRMX operating system.

B A programmatic interface which allows user pro-
grams running with a IBRMX nucleus to access files
atthe NAM. These interfaces are similar to those
prasent in UDI and EIOS.

INASS55
CUsP

l

tAMX
HUMAN INTERFACE

A APPLICATION LOADER

EIDS

BIOS

OPTICNAL USER
DEVELOPED APPLICATION B

SOFTWARE THRU
PROGRAMMATIC INTERFACE

e

|
NUCLEUS

INAS6E
EXTENSIONS

isBC"
B8/XXX PROCESSOR

ISBC™ 550
ETHERNET
CONTROLLER

Flgure 2. iINA955 Functlonal Diagram
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iNA9SSS

FUNCTIONAL DESCRIPTION

iNA9SSAAMX NDS-Il LINK consists of a program
which runs on the system B86/3XX famiy of host
computers. INA9S5 executes under the IRMX 86
operating system and uses the local iIRMX file system,

The iRMX-based host computsrs communicate with
the NRM via iNA (Intel Network Architacture) which

is based upon Ethernet communication protocols.
These protocols are supplied by the.iSBC550 board
set which must be included in the IRMX host system
since INA955 uses the iISBC550 to communicate over
Ethernet.

The following tables summarize the user commands

and programmatic calls with their descriptions.

User Interface
Commands Function
NACCESS examines/changes NRM file access rights
NCREATE creates NRM directory
NDELETE deietes NRM file
NDIR examines NRM directory
NLOGOFF logs off from NRM
NLOGON legs on to NRM
NRCOPY copies file from NBM to iRMX station
NNCOPY copies NRM file to NRM file on the same NRM
ANCOPY copies files from IRMX station to NRM
NRENAME renames NRM file or directory
Programmatic Function
NQSCHANGES$ACCESS change access of file on the NRM
NQSCREATESDIR create directory on the NAM
NQSDELETE delete file on the NRM
NQSFILESINFO get information of file on the NRM
NQSGETSYIRTUALSROOT get names of voiumes at NRM accessible to user
NQ$LCGOFF logoff user from the NRM
NQSLOGCN logon user to the NRM
NQS$OPEN open file at the NBM
NQSREAD read contents of file at the NRM
NQ$READSDIRSENTRYSEXP read expanded directory entry at the NRM
NQ$RENAME rename file at the NRM
NQSWRITE write file to the NRM

Configuring iINA955

Physical Connections

Like other iRMX systems iINA955 must be configured
according to the system snvirgnment. To assist you
in configuring your system, iNA955 comes with a con-
figuration template. The file containing this template
is contained on the release diskette. This ternplate
is designed to be self-explanatory.

The user has the option of integrating into his applica-
tions the INASS5 CUSPS. iINA9S5 CUSPS require the
iRMX Human Interface to executs.

The physical Ethernet connections can be made
gither through an “Intellink™™ module or through
transceivers and the Ethernet cable. The Intelink
module serves as an Ethernet local station concen-
trator. It allows workstations to be located up to 50
meters from the Intellink module and has 9 ports for
connecting the NRM and workstations, and one port
for connecting an Ethernet cable or other Intellink
modules.

231034-001
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INASSS

SPECIFICATIONS
Operating Environment
HARDWARE SUPPORTED

— Systam 86/310
— System 86/330A
— System 86/380

HARDWARE REQUIRED

- iSBC* 550 Ethernet Communication Controller
Set :

SOFTWARE REQUIRED

— IAMX™88& Qperating System version 5.0
— ND&-Il Systam softwara Release 2.5 or greater

Software Supplied
MEDIA

One 8 inch, single sided, double density iIRMX™ag
format diskette

One 5% inch, single sided, double density
iRMX™8E format disketie

PROGRAMS

— iIRMX/NDS-II LINK software linked into iRMX
system library

— Examples of iRMX Integration Configuration
utilities

— iSBC550 Diagnostics

DOCUMENTATION

- INAGSS/AIRMX NDS-| LINK Installation and
User’'s Guide, Order Number 12256-001

— Complate NRM and Network operating manuals
are included with the NDS-Il systems

— iSBC5/50 Ethernet communications controller
Hardware Reference Manual 121746.

Artisan Technology Group - Quality Instrumentation
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ORDERING INFORMATION
Part Number Description

iNA 955 iRMX/NDS-1t Link
iISBC 550 Ethernet Communi-
cation Controlier Set
IMDX 457 10 meter
transceiver cable
IMDX 458 50 meter
transceiver cable
iDCM 9111 Intallink Meodule
iMDX 3015 Ethernet
tranacaiver kit
iDMX 3016-1 25 meter Ethernet
coaxial assembly
iMDX 30t8-2 100 moter Ethernet

coaxlal assembly

Installation

On-site installation is included with the NDS-l
Network Resource Manager. INAS55 is customer
installable.

231034-001
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- iRMX™ 510 .
iDCM SUPPORT PACKAGE

m Low cost remote communication/ » Software development support for
control expansion for MULTIBUS® BITBUS™/IDCM products:
based systems iSBX™ 344 and iRCB 44/10 boards
: ® Simple software interface for
m Extends functionality of iRMX™ 86, 286, 88, and iPDS™ ISIS
BITBUS™/IiDCM systems , : operating system compatibility

The iIRMX™ 510 iDCM Support Package contains the necessary software tools to interface MULTIBUS®,
and iPDS™ ISIS systems to BITBUS™ systems in both a development envisronment and during run-
time. With other members of the Distributed Control Modules family, the iIRMX 510 iDCM Support
Package expands Intel’s OEM Microcomputer Systems capabilities to include distributed real-time
control.

The iRMX 510 Package software interface handilers and the iSBX™ 344 BITBUS Controller MULTI-
MCDULE™ board extend the capabilities of other microprocessors such as the 8086, 80186, or 80286
in iDCM, MULTIBUS, or iPDS systems. Support of iIRMX 51 applications is provided via the iRMX
51 libraries incorporated in the iRMX 510 Support Package. Also, the Support Package completes
the development environment for BITBUS/IDCM products : iSBX 344 and iRCB 44/10 boards. When
used with an ICE-44 Emulator the iDCM controller is accurately simulated resulting in a highly effective
product development effort.

5-26 ORDER NUMBER: 230972-001
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iRMX™ 510

MULTIBUS®, iPDS,™ and IDCM
SYSTEM EXPANSION

The iRMX 510 Support Package provides the
software interface between Intel's MULTIBUS
and iPDS environment, and the BITBUS environ-
ment. With Intel’s Distributed Control Modules
hardware interface, the iISBX 344 MULTIMODULE
board, this capability enables the user to expand
the existing functionality of an iRMX-based SYS-
TEM 310, for example, to include control and
monitoring of a material handling operation.
intel’s Personal Development System (iPDS) can
be used as a central supervisory station for data
acquistion in a laboratory or for program devslop-
ment. The iRMX 510 iIDCM Support Package
provides a general purpose interface. For custom
applications, users may wish to develop a cus-
tom interface.

OPERATING ENVIRONMENT

The iIRMX 510 Support Package is supplied on
diskettes formated for iRMX, Intellec® Series 1
or lll and iPDS 18IS development systems. Ap-
plication programs or tasks residing on an exten-
sion in the iDCM environment may use the iRMX
510 interface. {(Application programs or tasks are
written in iRMX 88, 86 or ISIS compatible code.)
Some examples of extensions in an iDCM system
are the iSBC 86/05, 88/25, 186/03 boards and
the iPDS systern. Figure 2 shows how the iIRMX
510 interface is integrated into an IDCM system.

For iIRMX 86, 88, or 286R-based systems, con-
figuration of the iIRMX 510 interface requires two
steps: configuring the interface to the hardware
and then the supporting executive. Hardware
configuration requires creating a file of configura-
tion parameters, compiling it, and linking the
result with the-application program. When using
the IRMX 510 Package with the iPDS SIS system,
hardware configuration is not required.

ARCHITECTURE

‘The major functional blocks of the iIRMX 510
Support Package are: iIRMX 86, 286R, 88 and
iPDS ISIS parallel interface handlers, iDCM Con-
troller firmware files, and iRMX 51 include files.

Simple Parallel Interface Handiers

The iRMX 510 Support Package includes parallet
interface handlers for systems using the iRMX 86
or 286R Operating System, the iRMX 88 Ex-
acutive, or Intel's Personal Development System
ISIS Operating System. These software handlers
pass iRMX 51 meassages to and from the iSBX
344 parallel interface (Byte FIFO). In iRMX 86,
286R or 88 — based systems , the interface ex-
ecutes as two tasks: one to transmit, the other to
receive the message. In iPDS systams the inter-
face is a procedural call: DCM TRANSMIT, DCM
RECIEVE, or DCM STATUS CHECK. In both
cases the handlers are straightforward and easy
to use. Figure 1 illustrates transmission of a mes-
sage in an iRMX-based system.

i
4ol <:> il en™ | .
OPERATING INTERFACE - :> CONTROLLER | o
g as ey

INTERFACE CONNEGCT

H ™ ™ f
iDCM  EXTEMSION DEVICE: iSBC* 86/30 BOARD oM égggggRDNODE-
Figure 1. Message Transfer to an IDCM System
5-27 230972.001
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iRMX™ 510

iIAMX™ 510 OR CUSTOM |~
PARALLEL INTERFACE
HANDLERS

'
'

iSBX™ 344
BOARD
T

! iRCB 44/10
| BOARD

L

BITBUS™ ’
INTERCONNECT | iDCM
NTERCONNEC CONTROLLER
- ———
APPLICATION $
TResmne . 7 S
‘ I BOARD SIGNAL
: | CONDITIONING
IDCM CONTROLLER |
w/FIRMWARE: BOARD .
INCLUDES PRECONFIGLRED | |
‘ RMX™ 51 EXECUTIVE |
|
|
310 |
suFERmcno iSBX™ 344
SYSTEM BOARD

L= \7-/—@

iS8CEH 86/30

Flgure 2. IDCM Operating Environment

The software handlers ease integration of other
processors into an iDCM system and provide the
toals to quickly expand a MULTIBUS system, or
an iPDS 1SS system. Significant reduction in ap-
plication system software development time
results, with more effort concentrated on the
overall application.

iDCM Controller 'Firm_ware

Also included in the IRMX 510 Support Package
is the iDCM Controller firmware in loadable object
files, iIRMX 51 libraries, and iDCM Controller in-
clude files. An Intellec Development System and
ICE-44 Emulator can be used with the lcadabie
abject files to accurately simulate the iDCM Con-
troller. This capability significantly decreases
" development effort by reducing trial and error

Artisan Technology Group - Quality Instrumentation ...

production of application system software, The
iRMX 51 Interface Library and iDCM Cantroller
Include files allow development of user code for
iDCM systemns. :

DEVELOPMENT ENVIRONMENT

The iRMX 510 Support Package complstes the
development environment for iDCM application
system development when used with an Intellec
Series Il or I Development Systern and In-Circuit
Emulator (ICE-44), or an iPDS system EMV-440
and the 8051 Software Development Package.
As part of Intel’s complete development environ-
ment for the 8051 family of microcontrollers, the
iRMX 510 Support Package may also be used
with an iPDS system and EMV-51 or an Intellec
Series Hl or 1l Development System and an ICE-51
- Emulator.

528 230972-001
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iRMX™ 510

SPECIFICATIONS

Supported Hardware/Software for iDCM
Systems

Operating System Supported Extension*
iRMX 86 Release 5.0 iSBC 86/05, 86/14,
86/30, 186/03, 186/51,
188/48, 88/25,
88/45 boards

iRMX 88 Release 3.0 iSBC 86/05, 86/14,
86/30, 186/03, 186/51,
188/48, 88/25,
88/45 hoards

iRMX 286R iSBC 286/10 board

IS1S Reiease 1.0
(PDS)

iPDS System

*Each extension device uses an iSBX 344 BIT-
BUS Controller MULTIMODULE Board

Supported Hardware — 8051 Microcontroller

Farmily .
8051 80C51
8052 8044
8751 8744
8031 80C31
8032 8344

Compatible Software
iAMX 86 Release 5.0
iRMX 286R

iRMX 88 Release 3.0
iPDS ISIS Release 1.0
iRMX 51 Release 1.0

Development Tools

ICE-51 or ICE-44 Emulators

iPDS System with EMV-51

Intellec Series Il or lll Development System
8051 Software Development Package

Reference Manual

146312-001 — Guide to Using the Distributed
Control Modules (Supplied)

Ordering Information

Part Number
iRMX 510BY

Description

iDCM Support Package w/
Reference Manual

A,B.E, and F Media Formats
Supplied.

5-29
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SYSTEM & APPLICATION SOFTWARE

Thus far in this Handbook you have read about a rich set of software avaitable for Intel's hardware and offared
by Intel. Aimost all of this software is targetted at the programmer or the engineer, i.e. to highly technical and
apecialized audiences that are intimatsly familiar with computers. Intel also has software which can be used by
tha non-programmer to help him solve problems in his professional arena.

The professional end user {and the Value-Added Reseller who targets his systems atthe professional end user)
is rapidly evoiving as the largest segment of the computer user base. With predicitions that within a decade
every professional will have a computer on his (or her) desk or at least readily available, it is easy to see the need
for generalized tools to help improve the productivity of these masses.

The advent of the Personal Computer not only made such predicitions plausible but it has already defined
many of these tools as necessary for professional productivity: spreadsheets, etectronic mail systems, word
processors, and graphics displays.

The passage of time and shifting emphasis of our educational systems have also impressed upon these
professionals the importance of the data residing in their corporate data processing computers — and their
work environment has shown them explicitiy what is meant by the data processing application backlog.
Database managemant system (DBMS) is a term now familiar to most professionals.

A demand for combining the benefits of the corporate mainframe with those of the personal computer is now
emerging as usars see needs for sharing their data and the work performed by other users, for accessing
subsets of the mainframe DBMS but not being constrained by the DP backlog, and for doing these things
without the constant assistance of a “compute guru” Multi-user small systems with data extract facilities, host
communications, PC links, and remote file transfer capabilities are beginning to address this need.

Intal is responding well to this emerging demand. Cur muiti-user XENIX-based systems are ideally suited for
this environment. Qur mainframe DBMS SYSTEM 2000 product family, which provides sophisticated data
manipulation services, also offers user-friendly non-programmer facifities for today's professional.

In addition, Intel has in place an active and successful program for atiracting, qualifyiing, and referencing
third-party software to execute on our systems.

The Intet Database information System (iDIS 715) is a muitiuser XENIX 2868-based microcomputer systemn that
includes a complete set of end-user productivity and application development tools. The iDIS system can be
purchased as an integrated hardware/software microcomputer system configured for specific departmentat
computing applications. In addition, the various IDIS productivity tools, application development tools,
relational database management system, and communication software options can be purchased separately to
run on XEN|X-based Intet microcomputers.

6-1
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XENIX* * iWORD Processing
. s s iPLAN (Multiplan*) Spreadsheet
. PI‘Odl.lCthlty * iMENU Development System
Software
Tools

© 1983 Intgl Corparaton NOVEMBER 1883
*XENIX and Multiplan are trademarks of Microsuft Corporation ORDER NUMBER 250844-0iH
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XENIX PRODUCTIVITY SOFTWARE TOOLS

INTRODUCTION

Software tools for the
XENIX environment

Intel's productivity software tools are
designed to meet the basic information
processing needs of the office environ-
ment. Tailored specificatly for the
XENIX* pperating system, the soft-
ware tools are available as individual
packages which can be applied 1o
specific end-user tasks. Intel's applica-
tion packages are also offered as a
Seamless™ set of software tools, in-
tegrated with a hardware/software
system such as Intel's Database Infor-
mation System (iDIS™ 86/735).
Seamless software tools support the
transparent sharing of data files among
various application packages with com-
plete data integrity. With Seamless
software, results from one application
package are readily accessible and
compatible as input for another form
of processing.

|

TWORD*

+ Standard text editing/formatting
commands

* Designed especially for the
XENIX operating system

¢ Fasy-to-use for beginners, power-
ful for experis

¢ Full-screen text editor

¢ Access to XENIX typesetter and
printer drivers

+ Embedded commands for globai
formatting

= On-screen display of formatted
text

s On-line Help facility, spelling/dic-
tionary module, and mail/merge
facility

¢ Worldwide service and support

Intel’s
‘‘Software Backplane”

The powerful, versatile
word processing tool

Intel’s WORD package is a
sophisticated, yet friendly word pro-
cessing tool for preparing business
docurnents, such as reports, letters,
memorandz, technical papers, and
more. Written in the “C” language and
tailored to the XENEX operating
system, the iWORD package can run
it bath multi-user and single-user en-
vironments. Menu-driven and screen-
oriented, the iWORD package supports
all standard text editing, storage, and
formatting development functions.

An efficient, sasy-lo-use
text processor
. Inexperienced users wilt find the
iWORD software concepls intuitively
easy. For exarnple, the user accesses a
document file by opening a “drawer”
and editing commands follow familiar
“cut and paste” procedures.

All commands are in plain English.
No memotization is necessary, and
many operations are executed by a

*HWORD Is a version of Horlzan Word Processing, a wrademark of Horizon Seftware Systems, Inc.

6-3

single keystroke, Concise cormmand
menus and an on-line Help facility are
continuousiy available so that novice
users can quickly advance in their
word processing abilities. The IWORD
system is sufficiently powerful to meet
the needs of more experienced users
as well.

Designed around
office needs
Inl’s iIWORD software is based on
the simple concept of an office file
cabingt, defined by a collection of
drawers, each of which contains files
(documents).
The user may:
* Open an existing drawer or make a
new drawer
* Create a new file or select an ex-
isting file ’
# Rename a drawer or file
* Add to, change, copy. move or
delete the selected file.
There is no limit to the number of
user-created drawers other than the
availability of disk storage space.
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XENIX PRODUCTIVITY SCFTWARE TOOLS

On-screen display of

formatted text )
The word processor allows users to

visually format documents and print

- them &s they arc displayed on the ter-

minal, or to format them with the

powerful text processing facilities in- . '
herent to the XENIX operating systeri.

This on-screen, display capability is
particularly hetpful in preparing
documents for typesetting.

The results of text formatting .com-
mands appear immediately on the -
screen. Examples of Lhese commands
include:

* Right justification

* Underlining -

¢ Indentation

* Centering

¢ Alignment.

Advanced word processmg
features

Inexperienced users may execute
cormmands from a simple menu {and

_related Help screens), while more pro-
ficient users may opt to use up o 64
function keys withoul accessing the
meniL. )

The IWORD systemn allows
simultanecus support for multiple
character and/or line printers at the
local ar system level; printer selection
is an eperator option at print time.

The iIWORD package includes a
spelling checker and correction facility
with an extensive on-line dictionary.

A Mail/Merge facility is available to
cotnhine mailing lists and document
files {e.g., form letters) for printer out-
put. Mail/Merge also provides the
capability of incerporating paragraphs |
from a third file.

The 'WORD processing allows on-
screen sorting of numéric or alphabetic
text.

Artisan Technology Group - Quality Instrumentation ...

Speclal editing commands

® Find commands (*string search”) to
locate characters or words in text for
possible changes or additions
Deletion commands for removing
words, sentences, lines, paragraphs
and entire files

Fill commands to fit as many words
as possible in a finite space

., * Form command to type over cxisting

" text
+ Command to mark location of the
cursor within text

o Paste-in command to copy a section

of text

* Replace command that replaces onc

text area with another
* Tab setting commands

Embedded ““dot” commands
When formatting or printing needs
are complex, the user has easy access

“to.more powerful embedded “dot” com-

mandsz. “Dol” commands are most
useful for medium-sized and long
documents requiring sophisticated for-
matting functions like subscripts,
superscripts, and footnotes, “Dot” com-
mands are fully compatible with
NROFF and TROFF, the XENIX-
supplied printing and typesctting
utilities. The results of “dot™ com-
mands are displayed on-screen before
the document is printed.

Embedded commands for global for-
maiting in¢lude:
Page layout
Justification
Automatic hyphenation
Running headers and footers
Footnotes
Superscripts and subscripts
Automatic page numbering
XENIX typesetting commands
(TROFF)
* XENIX printing commands

(NROFF).

Editing two files
simuitaneously :

The WORD package provides a
moveable “window” into a file for full-
screen text editing. The user may
sinultangously display two areas of the
same document or two different
documents in two screen “windows”
Employing this “split screen™ capabili-
1y, the user may review two different
filex a1 the same Hme, as well as move
text between files.

Designed for experienced
and novice users

The IWORD softwarc provides the
experienced word processing user the
full strength of XENIX text prepara-
tion commands, such as NROFF and
TROFF, The iWORD package also of-
fers a comprehensive menu shell which
makes the word processing software
casy, to use .for even the most
inexperienced computer user. In con-
clusion, the JWORD system is a
powerful, “user friendly,” and flexible
word processing package intended for
al! levals of computer proficiency.

Guaranteed | (888) 88-SOURCE | www.artisantg.com



intel

XENIX PRODUCTIVITY SOFTWARE TOOLS

IPLAN*

* Industry standard advanced elec-
tromic spreadsheet functions

* Spphisticated formatting options
* Easy-to-use English commands
« Extensive, on-line Help Ffacilities

+ Scrolling features and multi-
window/multi-table display

¢ Links and updates multiple inter-
related spreadsheets

* Antomatically updates calculations
» Worldwide service and support

The most advanced
electronic spreadsheet

The iPLAN Multiplan Spreadsheet
software is one of the most powerful,
casy-to-use “electronic worksheet” pro-
grams available. Developed by Micro-
soft Corporation, Multiplan has been
enhanced for Intel hardware en-
vironments operating under XENIX.

The iPLAN package is a multi-
purpase tool capable of a wide variety
of business and scientific applications:
financial modeling. planning,
forecasting, tabulations, calculation of
engineering formulas, and much more.
It supports “what-if” decision-modeling
with a versatile two-dimensional matrix
that can be custom-tailored for specific
use,

Unlike other spreadsheets, the
APLAN system is designed to meet the
neads of both inexperienced and
sophisticated computer users. It alse
offers versatile presentation and report-
ing capabilitics,

* iPLAN is a version of Microsnft Multiplan, a trademark of Microsoft Corporation.

The IPLAN matrix format

The IPLAN software displays
nomerical data, text, or formulas in
matrix (rowicolumn) format. The
spreadsheet screen is divided into
‘cells’ which are referenced by row and
column numbers. Cells may contain
numeric data, formulas, text, or labels,
Commands are listed at the bottom of
the screen along with the current ad-
dressed cell, the amount of unnsed
spreadsheet storege space, and the
name of the file in use.

Designed for ease-of-use
Beginning iPLAN uscrs can start
building worksheets after a couple
kours of initial use. While simple to
operate, the iPLAN system functienali-
ty is enhanced by the skill of the user.

E3
=

ACTIVE
/;i_ BORDERED

¥z —— 3 a WINDOW #2
—— 1
COLUMNS (1-63) 2 2
2 Sales $20000.00 3 $20000.00
L) 4
5 Cost 5 | _—4—DOLLAR FORMAT
8 Matsrial $4000.00 & 5400000 /
7 Labor $7000.00 7 F000.00
-] Overhead §4000.00 8 $4000.00
g g
10 Tolal Costs £15000.00 10 1500000
ROWS (1-255) ~—] 1 "
12 $5000.00
13 12
MENLU 14 13
SELECTION 15 Gross Profits 14 CELL
16 18 $5000.00
17 16 POIMTER
18 17
18
19 STORAGE
20 | AEMAINING
COMMAND UINE —— GOMMAND. Alpha Blank Copy Delete £dit Format Goto Help Inset Lock Move
Name Options Print Quit Sort Transfer Value Window Xternal
MESSAGE — Select optron or type command letter 1 SHEET NAME
R10C3 SUM(R&:8C3} 95% Free Multiplan: TEMP

LOCATION -—4:%/’
AND CONTENTS

/

OF ACTIVE CELL

“ABSOLUTE REFERENCE

Typical Multiplan Screen Display
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The iPLAN package does not use

cryptic, abbreviated commands or

reference codes (e.g. "AZ23"). Instead,

it uses plain English commands (e.g.

COPY) and reference names (e.g.

COSTS or SALES). Completely menu-

driven, the iPLAN software prompts

the user with simple commands that

can be executed with a single

keystroke. To help in command selec-

tion, the user can access a reference

guide.
Notable IPLAN features include:

+ Ability to build formulas by high-
lighting cells

# Menu-driven functions and com-
mand prompting

* Plain English command words and
formulas

» Comprehensive on-line reference
guide

* Eight-window display option

« Full-screen display of worksheet
formulas.

A dynamic, versatile
workspace

The IPLAN package offers an effec-
tive workspace that is 63 columns
wide by 255 rows long. Worksheets are
casily designed to fit project re-
quirements. Moreover, worksheets can
be linked to avtomatically receive or
transmit data into other related iPLAN
wortksheets, Column width can be
varied to accept long (or short) words
and numerals; lines of text can be
typed across several columms,

Up o eight windows are available
with vertical and herizontal scrolling,
such that different areas of a very
large worksheet can be viewed
simultaneously. The windows can be
aligned, scrolled together, openad, or
closed at the user's choice.

Built-in data security.

The iPLAN sofiware features cell
locking to protect worksheet data.
When data and formulas have been
eniered, the specified information can
be “locked” in place so that vital data
cannot be accidentally erased or
altered. '

Flexlble presentation
features

The iPLAN system enables users to
produce printed reports of professional
caliber. The program inchides special
formatting, alignment, and printing
functions that support the printing of
presentatipn-qua'lity reports. The
iPLAN software can automatically
break a spreadsheet into multiple

"pages, and the user can specify the ap-

propriate margins.

Powerful modeling

capabilities
Highlights of iPLAN madeling

features include:

® Alphabetical or numerical sorting
capabilities

e Links and automatically updates up

to eight interrelated worksheets

Automatically updates subtotals,

totals, percentages, growth curves

and other calculations

» Performs multiple iterations to solve

closed-loop probiems

Antomatically revises formulas when

reordering rows and columns in

displays

Cells and areas can be named for

clarity

Continucus formatting allows entries

across cell boundaries

Formulas moved to various work-

sheet locations withowt retyping

Includes special editing area for

quick additions or deletions

Sheet display may be redesigned or

formatied in various ways without

altering the stored data

» Formulas, words, or numerals can
be entered into any location so that
printed sheets have fitles and
descriptions

» Offers a rich reperioire of advanced
math functions and operators.

-

*

L]

-

IMENU *
» Hierarchical control of menu

sereens to organize application
program use

On-line application develop-
ment/maintenance system

* A menu screen design and menun
development system for
non-Programmers

* On-line Help facility

e Written in the “C" language,
specifically for XENIX

Supports turnkey application
development

* Worldwide service and support

Simplifies use, development
and maintenance of
XENIX-based applications

The iIMENU sofiware package is a
hierarchical user interface and applica-
tion development tool that ties together
XENIX-based applications to achieve a
high level of software integration. The
iIMENLU package allows applications
developers to create integrated, logical,
and friendly interfaces o XENIX
applications.

In gffect, the IMENU system allows
the XENIX operating system 0 appear
transparent to the non-technical user,
while it offers all the power and func-
tionality inherent to XENIX to the
more experienced user. The iIMENU
package interfaces with virtually all
character-oriented terminals.

Aids application
development and software
packaging

Programmers and experienced users
can apply the iMENU system in main-
taining or creating menus, forms, or
Help screens for existing or new
applications,

* iMENU is a version of Schmkdt’s /menus,
B trad k of Schmidt A ot
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Full XENIX functionality is retained
and simplified with the iIMENU sofi-
ware. Experienced users have the op-
tion of skipping step-ty-step menu
selection via the fast menu selection
mode. Advanced vsers can also modify
the menu system 1o reflect changes in
existing applications or 1o incorporal
new applications. .

Standard iMENU package functions
include:
® Definition of iogin IDs
Add, delete, and list login 1Ds
Authorization control
Befine, update, delete and list menu
items. and attributes
Screen and forms building
s [nteraction with XENIX shell
commards
* Powerful macros
* Fast menu selection mode for ex-
perienced users
Om-line Help facility.

The iIMENU software includes a
Menu Development Subsystem, which
is a menu-driven set of maintenance
functions allowing:

Menu screen maintepance
Form screen maintenance
Help screen maintenance
Menu selection maintenance
Macro maintenance
Shellscript maintenance
Login ID maintenance
Deauthorization maintenance
Backup/restore.

iIMENU

1-Expands your market

reates self-sufficient end users

J-Increases your profits

SELECTION: ___

SELF-SUFFICIENT END USERS

NIX trarming

SELECTION __

INCREAS

1-Redu

lime

ELECTIO
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Comprehensive on-line
Help system

The Help system is an interactive
user-assistance facility. The Heip
system is completely integrated with
the iIMENU package so the user need
not rely on bulky reference manuals to
operate a particilar application. In the
event the user encounters problems or
has questions. explanatory solutions
can be made available at all times. Us-
ing the iIMENU system itself, program-
mers and experienced users can extend
or medify the Help system to include
new applications.

Expands markets and
increases profits

Systems integrators will find the
iMENU system to be an indispensibie
tool for packaging XENIX-based ap-
plications software and integrated hard-
wate/software systerms.

Using the iMEN1I package. applica-
tion developers can:
* Extend ths user-interface to wrap

around new and existing applications .

software
* Customize existing applications to

meet varying costomer needs
* Develop application demos
* Create applications that are easily

used by non-programmers
» Packape separate programs into in- .
tegrated applications. '

The IMENU software enhances the
cost-effectiveness of application
development by: '

* Improving time to market for new
software products

¢ Reducing software development time

s Reducing the need for training and
support

* Decreasing software installation time

» Cuiting documentation expenses

¢ Unifying a family of software pro-
ducts for consistent screen ap-
pearatce and operation.

integrated software for the
IDIS system

Intel’s Database Information Systern
{iDIS 86/735) provides end users and
systems builders with a vehicle for in-
corporating a Seamless set of software
productivity tools. Seamless software
supports the transparent sharing of data
files among application packages with

TWARE

IWORD

IMENU

what-if

complete data integrity. The iDIS
system is a mubti-user, multi-tasking
XENIX-based microcomputer available
with the iWORD processor, the iPLAN
spreadsheet, the iMENU development
system, IXTRACT communication
facilities for downloading mainframe
databases, the iDB DBMS for local
relational database management, and
software that supports networking of
perscnal computers. Application
development tools and high-level pro-
gramming languages are also offered
with the iDIS system. Data can be
transferred among the Seamless soft-
ware packages, and the iDIS menu
gystem and iHELP facility provide a
friendly, common user imerface. The
iDIS system is an example of how Intel
provides hardware/software components
at all levels of integration to meet in-
dividual system needs.

Worldwide service and

support

All Intel software included under an
active software maintenance agreement
is fully supported by Intel’s staff of
trained software enpineers, Depending
on the system configuration, several
tevels of support are available. Each
package is offered with complete
documentation, including a comprehen-
sive user manual and installatio

. 'guide. . :

SPECIFICATIONS -

Required Hardware:

= Any 8086 or B0286-based systern in-
cluding Intel's SYSTEM 867300,
286/300 family and iDIS systems

« Minimum of 128 KB memory

& At least two floppy disks or one
hard disk

s One 8 in. or 5.25 in. double-density
floppy disk drive for distribation
media

Required Software:
» Intel's XENIX 86/286 Operating
System

Warranty:

90 days for:

Software Updates and application sup-
port. Continuing support services
available with subscription to a Soft-
wate maintenance agreement.
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The following are trademarks of Inel Cor-
poration ang may be used only to describe
Inte! produets: BXP, CAEDIT, i, ICE, FICE,
ICS, IDBP. OIS, ILBX, iy, iIMMX, Insie,
INTEL., . tmtelevision, intaties, Intghgant
Idantifiar™, IntglBOS, ngligent Program-
ming™, Intellink, iCSF. iFDS, iIAMS, iSBC,
iSBX, iSDM, 18XM, Library Manager, MCS,
Megachassis, Micromainframe, MULTIBUS,
Multichannel™ Plug-A-Bubble, Seamless,
MULTIMODULE, PROMPT, Ripplernode,
RMX/B0, RUPi, SYSTEM 2000, Data
Pipeting, iDIS, iDBP and UPI, and tha com-
bination of ICE, ICS, iAMX, iSBX, MCS, or
UP? and a numerical suffix. intel Corpora-
tion assumes no responsibility for the use of
any circuitry other than circuitry embodied
In an Inted product. No other patant licenzes
are impiled, Specifications are subject to
change without notice.

WOQRD is a version of Honzon Word Pro-
cessing, a trademark of Horizon Scftware
Systems, Inc. iPLAN 1s a version of
Microsoft’s multiplan, a trademark of
Microsoft Corporation, IMENU 13 2 version
of Schmidt's /menus, a trademark of
Schmidt Associates.

Information containad herein supercedes
previously publishad specifications on these
devices from intel.
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THIRD PARTY SOFTWARE
FOR INTEL SYSTEMS

* # Over 125 Intel qualified software pack-
ages to meet your software needs

s Select from a choice of packages in
most applications areas

s Support from the experts—the soft-
ware manufacturers themselves

* Tesied by Intel to ensure guality and
reliability on Intel Systems

SOFTWAREZEXPRESS .
. . OPEN .
% £ SYSTEMS nc !-BM RY; %
H P nl o Smee
i 53¢ {EES 3
il a g 2e=s
IREIIN & o8 pice £
=& = "
8 Tom - M= g
L= =
Ed § SOTTWARE” (= a (== ~
« CONSULTANT. 1= @ I— [ 11RY
: .l.. chonl RELATICAEL | SMI.
E Rl MICRO-INTEGRATION ] :'i=|H
mh e sl 2IATECH & 5>
S TDD CORPORATION Dmtool
o @ PACIFIC BASIN GRAFHJ‘CS_____ 2 :
RHODNIUS T8 NCAL DATA DESKGN 20M°
CONETIC SYSTEMS INC. %@
oS e, S@F—’T[EST Hlm@.-
Micro Data Base Systems, Inc.
AMERICAN BUSINESS SYSTEMS INC.

FINTEL CORFORATICN, -984
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FRODUCT NAME VENDOR SYSTEM AVAILBILITY
Avcouating 86/310 | 2867310 | 36/380 | 286/380
Thoroughbred Accounting | SMC X Immnediate
Open Systems Accounting | Open Systems X Imraediate
MCBA Accounting MCBA X Immediate
APPGEN Accounting Software Express X Immediate
BACs ABS X Towmediate
Real World Accounting Real World X Q4784
CYMA Accounting CYMA X Q484
Complete Acceunting NMI .4 Q484
Manuofacturing
MCHA Manufacturing MCBA X Q4/84
ProfitKey Key Systems X Q1/85
A&M Menufacturing TOM Software X Qd4/384
Specialty Manufacturers NMI X Q4/84
Medical :
MDX Clinizal Data X Immediate
Vertical
Contractor Managsnent TOM Software X Q4784
Distributor Management TOM Software X Q4/84
Not-for-Profit TOM Software X Q4,84
Project Manggement TOM Software X Q4/84
Property Management TOM Software X Q4./84
Public Accountant TOM Software X Q4/84
Restaurant Management TOM Software X Q4./84
Personnel Searcher NMI X Q4/84
Magazine Circulation NMI X Q4/84
Custormer Profile NMI X Qa/84
Trucking Dispatcher NMI X Q4,84
Phototypesetting NMI X Q4./84
Client Accounting CYMA X Q4/84
Construction CYMA X Q4/34
Chiropractic CYMA X Q4/34
Orthodontic CYMA X Qd/84
Dental CYMA X Q4/84
Maedical CYMA X Q4/84
THIRD PARTY SOFTWARE FOR INTEL iRMX™ SYSTEMS
Languages BG6/210 | 286/310 | B6/380 | 286/380
Microsoft BASIC Intel X X X X Immediate
Mark Williams C Intel X X X X 1mmediate
Graphics
PBG 100 Pacific Basin, Graphics X X Immediate
Communications
3270 SNA Xicom X X X X Immediate
X.25 T.I.T.N. X X X X Immediate
3270 Bisyne Data Retrieval X X X X Immadiate
3780 Bisyne Micro Integration X X X X Immediate
Database
DxSystem GDS X X Q4/84
Manufactoring
Ladder &6 Engineering Tools X X Q484
Otber
IEEE-488 Ziatech x X Immediate
Driver to Data Burr Brown X X Q4/84
10 subsystern
611
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THIRD PARTY SOFTWARE FOR INTEL XENIX* SYSTEMS

PRODUCT NAME VENDOR SYSTEM AVAILABILITY
Languages B86/310 | 286/310 | 86,380 | 286/380 )
Microsoft BASIC Intel X X X X Immediate
Micro Focus COBOL Intel X X X X Immediate
Microsoft FORTAN Intel X X X X Immediate
RM COBOL Ryan McFarlancd X 1lmmediare
SMC BASIC SMC X Immediate
Softbol Omugol X X Immediate
UX BASIC X Software X Immediate
S5-TRAN SMI X Immediate
TOM BASIC TOM Software X Q4/84
Spreadsheet
iPian Intel x X X X Immediate
20720 Access Techoology X Q4784
QOffice Antomation
iWord Intsl X X X X Immediate
iMenu Intel X x X X Immediate
Q-Cme Quadratron X Immediate
Q-Menu Quadratron X Immediate
Q-Cale Quadratran X Immediate
Q-Mail Qaudratron X Immediate
Q-Date - Quadratron } b4 Immediate
G-Call Quadratron X Immiediate
Q-Noie Quadratron X Immediate
-Form Quadratron X Q4784
DATA 3500 Tom Software X Q4784
LEX Softest X Tmmediate
Application Generator
APPGEN Software Express X Tmmediate
C/Tools Conetic Systems X Q4/84
Graphics
iGraph Tntel X X X Q4784
PBG 200 Pagific Basin Graphics Q4784
SMC Color. Graphics SMC Q4/84
. Communications '
PC Link Intel X X X X Q4/84
3270¢ Bisync Intel X X X X Q4./84
327G SNA Xicom X X 0Q4/84
X.25 T.I.T.N. X X Q4/84
378C Bisync Micro Integration X X Q4/84
HASP Intel X X X X immediate
Database
iDA Intel . X X X X Q4/84
Informix RDS X Immediate
File-jtt RDS X lmmediate
C-ISAM RDS X Immediate
Unify Unify X Q4/54
MDABS 111 MDBS X Q4/84
1DOL SMC X Immediate
Progress Data Languages X Q4/84
*XENIX & o {cedemark of Mirosat Ine
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Database + Building block for departmental-level applications
Information » Data Pipeline™ system to distribute databases
* Direct mainframe database extract and flle transfer
System facilities ,
_ iDISm 715 » Gateway for personal computer and terminal access

= Muliluser XENIX* 30 operating system
+ Local relational database management and report writer
+ Integrated software with on-line help acility

* Word processing, spreadsheet, graphics, menu develop-
ment, and' communication options

* C programming Innguage
* Desktop integrated microsystem
* Worldwide vendor service and support

*XENIX 15 » reg tradesark of Microsoft C

TERMINAL TEAMINAL

PERSONAL COMPUTER

1584 nvhel Garporation
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Building Vertical
Applications with
the jDIS™ System

The Intel Database Information
System (iDIS™) is a fuliy-integrated
muitiuser hardware/sofiware microcom-
puter system. It serves as a building
block for end-user applications and a
powerful access toel in the Data
Pipeline connection between a main-
freme and the end-user. Data can be
maintained by central data processing
departments and distributed to depart-
mental users through a network of ter-
minzls and PCs. The system can be
configured as a gateway in the micro-
to-mainframe flow of data or a5 a
stand-alone processor with shared focal
database capabilities. The iDIS systemn
includes an SQL-compatible, multiuser
relational DBMS for shared access to
disk storage and fzatures a full range
of information processing functions for
nultiple concurrent users at all leve]s
of techn]cn] skill.

The IXTRACT remote
database extract facilities
The iDIS system offers two interac-
tive, menu-driven modes of database
extract. With the Remote File Transfer
(RFT) iXTRACT facility, a “flat file"
{sequeniial} deta strzcture can be
downleaded from the mainframe and
converted into a loca! relational data-
base. Using host computer utilities fo
generate the flat file, the RFT facility
can download dat from virwally any
DBMS or file management system.
The facility is bidirectional, such that
flat files can be transmitied between a
mizinframe host and an iDIS. system
with its network of terminals and per-
sonal computers.
A wsecond facility, the Direct

- iXTRACT facility, is a menu-driven
data extract facility which directly’
downtoads Intel SYSTEM 20007
databases (from IBM, CDC, and
Sperry environments) into an iDIS
database. Both RFT and direct modes
"altow non-technical users to access
remote corporate databases and extract
information while central data process-
ing controls data secority at every
teri‘ﬂina].

*INIX s a trﬂiemi:k uf ATM Bell Luboralums
is a ik -of &

Corp\;:auon
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Microsoft XENIX

The iDIS operating system is pro-
vided by XENIX 3.0, an enhanced
industry-standard version of UNIX*
XENIX is a general-purpose, multi-
user, interactive operating system
designed o make the computing envi-
ronment simple, efficient and produc-
tive for a wide range of users. While
the system developer has access fo all
XENIX functionality, the operating
system appears to be transparent to the
user who interacts with the iDIS soft-
ware through its meno system,

The XENIX system supplies:

* A flexible and logicat hierarchical
file system, with cross-directory
file linking and muitiple protection
and security modes

» The XENIX shell command lan-
guage, with conditionzat, recursive,
and iterative constructs (for devel-
opment of wserfapplication
procedures)

-# Sequential, asynchronous, and
background process execntion

# Sophisticated editing and téxt-
processing facilities supporting
printers and typesetters

¢ Device-independent mput and
output. '

The iDB-local relaﬂonal .

database management (DBMS)

The iDIS system offers, the iDB
DBEMS, a full-function relational
DBMS that supports an interactive
query/update fanguage similar to that
of [BM's SQL. Included with iDB is a
Report Writer package. This allows
users Lo prepare Custosn reports
quickly from information in iDB with-
out programming knowledge. The iDB
DBMS offers all the power of.a main- .
frame DBMS at the microsystem level,
Multiple iDB users can conourrently
access commnon local databases with'
confidence in system integrity. -
 Other features inciude: .

* A user-prompting data entry and

* update subsysterm

* A bulk joading and nn]oadmg

utility for rapid téansfer of Hata
among files and databases

* Extensive on-line help facilities

* Desctiptive error and diagnostic

. messages .

. ngmm.mauc ;merﬁaoe to the C
language and XENDX: shell.

&8-14

Seamless™ software Interface

The iDIS software family is integrated
into & Seamless set of productivity
tools. Diata can be easily transferred
among the yarious iDIS application
packages, such that the IWORD proc-
essor, iIPFLAN {(Multiplan*) spread-
sheet, and iDB DBMS can interchange
data and reports. All {DIS decision-
support ools can be easily brought o
bear on 8 particular data-analysis
problem.

Individually, each package is accessi-
ble through a common user interface—
a hierarchical mepu system serving as
a superstructure for the complete JDES
system. A common help facility binds
all iDIS software.

The IWORD processor

The Intel iWORD facility is a
sophisticated word processing tool that
supports a complete office-wide range
of document preparation functions.
The IWORD user can develop, edit,
‘store, format and print a variety of
presentation-quality husiness docu-
memns, including reports, memoranda,
technical documents, specifications and

- .manuals. All IWORD commands are in
.plain English and many can be exe-

cuted by a single keystroke, The
WORD pracessor is also sufficiently

powerful for the experienced user,

offering access o XENIX text process-
ing capabilities including the printer-
and typesetter-drivers nroff and troff,
An on-line help facility is continuously
available.

Major iWORD editing and format-

‘ting features include:

- Full-screen editor with on-line dis-

_Play of formatted text

» Embedded commands for global
formatting

* ‘Speiling/dictionary module and
mail/merge facility

» Right justification, undetlining,
indentation, centeting., footnotes,
superscripts and subscripts.
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The iPLAN (Multiplan)
spreadsheet
The iDIS system supports ‘what if’
decision-modeling with iPLAN
{(Multiplan) Spreadsheet, a multi-
purpose tool capable of a wide variety
of business and scientific tabulations.
The IPLAN user can custom-tailor 2
versatile two-dimensional matrix for
specific analyses, including financial
medeling, planning and forecasting.
Like the other functions in the iDIS
software environment, the iPLAN
spreadsheet accepts data four ways:
from the keybourd, from the iDB
DBMS, from mainframe databases (via
the data extract facility), and from for-
matted XENIX files.
Important iPLAN feateres include:
» Easy-to-use English commands
* Vertical and hotizontal scrolting,
multi-window and multi-table
display
* Presentation of extra large tables
+ Linking and updating maltiple
interrelated spreadsheets
* Autormatic updating of calculations
¢ Alphanumeric sorting capabilities
* Extensive, on-line help facility.

*BASE 1! iz & rademark of Ashuon-Tate,

The personal computer
{iPC) connection

To complete the Data Pipeline con-
nection, the iDIS systern offers’a
menu-driven file conversion and trans-
fer facility that allows single-user PC
files to be accessed in the multiuser
XENTX environment. The PC user can
use the iDIS system to convert data-
base and spreadsheer files from popu-
lar PC file formats (such as dBASE
I Lotus 1-2-3% and Multiplan for-
mats) to iDB file formats. As a result,
mainframe files can be downloaded to
relational stroctores within iDB data-
bases and further converted and down-
toaded to PC-based files for Jocal
applications analysis. The PC user can
operate in three modes: bidirectional
iDIS-e-PC file transfers, iD1S terminal
emulation, and iocal PC-DOS control.

Office automation features
The XENIX operating system pro-
vides an glectronic mail service in
which business messages are shared
and relayed with case. XENIX also in-
cludes handy “desk calculawot” functions
and an electronic calendar that pro-
vides an automatic reminder (via elec-
tronic mail) of any user appointments.

Lotws and 1-2-3 are ks of Latus Dy

Corp
615

Application

development tools

The iDIS application development sub-
system inclodes such software tools as
the iMENU development system, C
programiming language, the XENIX
Shell program, and the full-screen i
editor (visual editor). These tools sup-
port efficient development and mainie-
nance of program and text files by
technical nsers.

The iDIS system offers a complete
ptogram development and execution
environment for C, the versatile gen-
eral-purpose language in which the
operating system and all iDIS applica-
tion packages are implemented. C
maximizes development productivity by
its structured programming methodolo-
gies and standard flow-control con-
structions —if, while, for, do, and
switch fcase). Tt provides pointers, the
ability to perform address arithmetie,
and recursive functions. Many existing
C-based applications can be efficiently
potted to the iDIS system.

The IMENU
development facility

The iMENU developrent facility
praovides the IDIS system-level user
interface, tying together the XENIX
operating systerm, 1D1% applications
software, and help system. The
IMENU tacility retains and yet simphi-
fies tull XENIX functionality. Pro-
grammers and non-programmers alike
can use the IMENTT facility m creating
or modifying menos, forms. and help
sereens for existing or custom-
developed applications.

The on-fine help facility

The help facility, a comprehensive
on-line documentation feawure, s inte-
grated with the menu systemn so the
user need not refer to hard copy refer-
ence manvals when using iDIS appli-
cations. Experienced users can employ
the IMENU facility to extend or
modify the help facility to specily help
procedures for custom applications.

The iGRAPH facility

The iDIS systemn offers a presenta-
tion graphics package, iGRAPH, that
provides high quality output to most
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standard graphics peripherals. Theough
iDIS integration, data can casily be
moved from iPLAN and iDB to
iGRAPH, from iGRAPH 16 iWORD
for prirted output, and to and from
iPC. Graphic peripherals supported are
Tektronix 4105, color terminal, Tele-
video 950 monochrome terminal with
Retrographics board, Hewlet-Packard
HP7475 plower, the Epson MX80
primier, and the IBM PC with graphics
board. The Tntel terminal can be used
to generate graphics hard copy.

Communications

The iDIS communications subsystern
provides remote job entry (RIE) to
mainftame hosts through its emulation
of a, HASP multileaving worksiation or
2780/ 3780 protocol. TTY passthrongh
facilities also provide direct access to
remote interactive applications, includ-
ing other iDIS systems and personal
computers. Support for 3270 BCS
emulation is also available, and SNA
support is planned.

BASE SYSTEM HARDWARE
Processor

The iDIS 715 uses the MULTIBUS®-
based iSBC™ 286/10 board with the
BO286 processor. An Inte] §0287 co-
processor is standard 10 provide sig-
nificant performance boost for numeric
operations. Instructions are 8, 16, or
32 bits in length; data are 8 or 1§ bits
long; numeric processing, with the
8G287, is carried out in 80-bit words.
Memory management and protection
are also included.

One megabyte of high-performance
REAM with ECC is standard. T pro-
vide faster access, Inte] memory
boards are connected directly o the
286710 processor board via iLBX™
{Local Bus Exchange).

Communications support
Asyachronous communication and
gynchronous mainframe commiunica-
tions support is handied by an iSBC
188/48 Advanced Communications
- Processor Board. Eight connections
can be configured for terminals, PCs
and/or mainframe communications.

MASS STORAGE

Winchester disk drive~The iDIS
715 contains a 40 MB 54" Winchester

technology disk drive for program and

data storage. The drive has an average
access time about 40 milliseconds and
a transfer rate of 644 Mbits/sec.

Intelligent controller~The iDIS 715
includes an intelligent, 2089-based:
iSBC 215 Winchester controller. This
high performance interface contains
firmware which is executed directly on
the iSBC 215 controlier to offlosd a
significant portion of disk /0 over-
head from the host 80236 processor.
In addition, the iSBC 215 board sup-
ports an iSEX™ 218 controller 0
manage the floppy disk.

Floppy disk drive—A 5'%* 120 KB
floppy disk drive is includad in the
base system. This floppy drive has an
average access time of 91 milliseconds
and a transfer rate of 250 KB/sec.

Optional peripherais

Display terminal —The standard
RIS system can connect up to K ter-
minals, The terminal connected to the

console port can be vsed for system
control and administration, as well as
a regular workstation. An iDIS ter-
minal is also available, with 24-80
character lines and a 23th status Jine.
The 96 upper and loswer ASCIT
characters are formed in-a Fx% mmatrix
in an Bx10 cell. The screen is non-
reflective and usés green PM phosphor.
Printer ~The -iDIS system supports a
Centronics-compatible printer. A dot
matrix character printer capable of 200
character-per-second bidirectional
printing is also available. It includes a
Centronics-compatibie parallel inter-
face and a 218 character buffer. The
printer features a 7X9 dot matrix o

, torm all 96 ASCII characters. Maxi-

mium standard print line iength is 132
characters or 218 with condensed print.
The Intel printer prints ¥ characters
per inch; spacing of 5, 8.5, and 16.5
characters per inch can also be
accomrmadated.

System support

The iIM5 system is fully supported
by Intel's worldwide service seaff, in-
cluding a group of information system

[ [ 1]
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professionals with over 15 years experi-
ence in commercial database technolo-
gies. Support for iDIS applications
software is included with the system
price for 90 days and is optional there-
after. All iDIS software with a current
software maintenance agreement is
supported by the Intel Aunstin Systems
Support Hotline.

In addition to the hotline, system
support includes software vpdates, cus-
tomer problem reporting, and a prod-
uet newslener. Intel provides compre-
hensive fraining classes on all iDIS
applications, the XENIX operating sys-
tem, programming languages, and
hardware operation.

The iDIS hardware includes a war-
ranty for 90 days mechanical, 45 days
labor, and 90 days electrical compa-
nents. After the warranty period, sub-
scription maintenance is available from
the Intel field service organization,
Hardware service is also mailable for
users on  per-call basis,

Extensive system
documentation

The iDIS 715 is shipped with mul-
tiple hardware and software manuals
that address all aspects of system oper-
ations. Software documentation in-
cludes manuals on the XENIX Release
30 operating system, iDB and Report
Writer sofiware, and each optional
application package that is ordered.
General overviews and detziled witori-
als are an integral part of this dogu-
mentation, A system installation and
maintenance manual, 2 system over-
view mamual, and a site preparation
manuzl are also provided.
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SYSTEM CONFIGURATION
Base Hardware System:
* | MB of RAM memory
* 120 KB floppy drive
* 40 MB Winchester disk
¢ Support for up to 10 terminals
and/or PCs
* Printer support for Centronics-
compatible printer
» Disk controller board
* Communicalions processor

Optional Hardware:
* Additional communications
PrOCEssOT
# Termingls and dot-matrix printers

Base Software System:
= XENIX 30 operating system
« C programming language
« vi’ editor
+ XENIX wiilities (including nroff

ard troff text processorsy
* Electronic mail and calendar
* iDB and Report Writer
« iIMENU {runtime) system
« Help facility
= Complete systems diagnostics

Optional Software:
* iWORD word processor
® iPLAN (Multiplan) spreadsheet
& IMENU menu developmcnt system
= Direct iXTRACT facility
= Remote File Transfer facility
= iPC {personal computer link}
= iGRAPH presentation graphics
* RJE communication support
(278043780 and/or HASP protocol)
& 3T BSC emulation

817

SPECIFICATIONS
Instruction cycle time

250 nanoseconds for fastest execut-
able instructions.

Disk

Standard 40 MB Winchester disk;
Sccond 40 MB disk is planned.

External/PC interface
Serial -8 asynchronous ports, con-
figurable from 1O o 9600 baud. EIA

Standard RS232C signal support is
provided.

PFarallel—one Centronics-compatible
parallel I/O port for printer
connections,

Regulatory Agency
Specifications

Meets ULIM-Safety; €854 22.2-
Safety; FCC Docket 20780-RFI/EML.
Designed 10 meet IEC 435-Safety;
VDE 0871-RFI/EML,

ENVIRONMENTAL
OPERATING
REQUIREMENTS

Altitude—Sea level to 8000 feet.

Temperature - 15 degrees C tw 35
deprees C. .

Relative humidity—20% w 80%
nen-condensing over the operating
temperature range. The environmentat
combination of humidity and tempera-
tove together cannot exceed 26 deprees
C wet bulb.



The following are wademarks of Intel Cor-

. poratton and may be used only to describe
iniel preducis: BXP, CREDIT, i, ICE, FICE,
IG5, iDBR.DIS, ILBX, iny, iIMMX, Insite,
INTEL, kgl . Intelsvision, Intelec, Intgligent
Idertitier™  IntglBOS, inteligent Program-
ming™. Intellink, IOSE iPDS, AMS, (SBC,
SEX, iSDM, iSXM, Librery Manager, MCS,
Megachassis. Micromainframe, MULTIBUS,
Multichannel™ Plug-A-Bubble, Seamiess,
MULTIMODULE, PROMPT, Ripplesnods,
RMX80, RUPI, SYSTEM 2000, Daja
Pipeling, 1013, iDBP, and UPI, and'the com-
bination of ICE, IC8, IAMX, ISBX, MOS, or
UP| and a numencal sutfix. tntal Carpora-
lion assumes no reaponsaibility for the use of
any circuitry other than circuitry embeodied
In an Intel product. Mo other patent icenses
are impled  Specficatons ars aubject to
change without nptice.

WORD 15 a version of Horizon Word Prg-
casging, a tragemark of Horizon Soltware
Sy=tems, Inc. IPLAN 1= a version of
Micrasott's Multiplan, a trademark of
Migrosoft Corporation (MENU is 2 vetsion
of Schmidts /menus, B trademark of
Schmich Assoctates.

Infarmation contained heren supersedss
praviously pubiished specifications on these
davices from Intel.

&8
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Ihter PRELIMINARY
80130/80130-2
iAPX 86/30, 88/30, 186/30, 188/30

IRMX 86 OPERATING SYSTEM PROCESSORS

s High-Performance 2-Chip Data Types: Jobs, Tasks, Segments,

Processor-s (_:qntaining Operating Mailboxes, Regions
System Primitives = 35 Operating System Primitives

= Standard iAPX 86/10, 88/10 Instruction w Bulit-In Operating System Timers and
Set Plus Task Management, intervupt Interrupt Control Logic Expandable
Management, Message Passing, From 8 to 57 Interrupts
i};“"‘“"";r@'i‘t.a"" Memory = 8086/80150/80150-2/8088/30186/80188

ocation Primitives L Compatible At Up To 8 MHz Without

= Fully Extendable To and Compatible With Wait States

iRMX® 86

a MULTIBUS® System Compatible interface
u Supports Five Operating System Data

The Intel iAPX B6/30 and iAPX 88/30 are two-chip microprocessors offering general-purpose CPU (8086)
instructions combined with real-time operating system support. They provide a foundation for multiprogram-
ming and multitasking applications. The iAPX 86/30 consists of an {APX 86/10 (16-bit 8086 CPU) and an
Operating System Firmware (OSF) component {80130). The 88/3C consists of the OSF and an iAPX 88/10 {8-bit
8088 CPU). (80186 or 80188 CPUs may ba used In place of the B0B6 or 8088.)

Both components of the 86/30 and 88/30 are implemented in N-channel, depletion-load, silicon-gate technol-
ogy {HMOS), and are housed in 40-pin packages. The 86/30 and 88/30 provide all the functions of the iAPX 86/10,
88/10 processors plus 35 operating system primitives, hardware support for eight interrupts, a system timer, a
delay timer and a baud rate generator.

| - l
PROGRAM . DATA
T eroex s | MEMORY WEMORY
rl I] '_I | INTERAUPT _ STATUS ]
aznaa I ]
CLOCK BUS
cAvea [ | INTERFACE SYSTEM BUS
RDY ]
INTERRUPT  STATUS - l
| CS,LIR =
—= CLOCK 80130 INTERRUPT PERIPHERAL
I REQUESTS
} £DGE | @
HAUD RATE DELAY SYSTEM LAPX 8630, 8830
TIMER TIMER TIMER
Figure 1. IAPX 86/30, 88/30 Block Diagram
Intel Corg Na R ibdily 1or the Uas of Any Circidbry Other Than Circuliry Embadied In &n intel Product Ko Othar Circuil Patent Licenaes are implied

(QINTEL CORPORATION, 1831,

1

QCTOBER 1881
2102180021
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IAPX 86/30, 88730, 186/30, 188/30

80130/80130-2

PRELIMINARY
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Flgurs 2. IAPX 86/30, 88/30 Pin Conflguration

Table 1. 80130 Pin Description

Symbol Type

Nama and Function

_AD{g-ADg | 11O

Address Data: These ping constitute the time muitiptexed memory addreas {Ty) and
data (To, T3, Ty, T4) bus. These lines are active HIGH. The addraess presented during Ty of
a bus cycle will be iatchad internally and interpreted as an 8013C internal address
MEMCS or IDCS is active tor the invoked primitives. The 80130 pins float whenever it is
not chip selected, and drive these ping only during T -Ty of a read cycle and Ty of an INTA

cycle.
BRE/Sy Bus High Enable: The 80130 uses the BHE signal from the processor to determine
whether 1o respond with data on the upper or lower data pins, or both. The signal is active
LOW BHE is latched by the 80130 on the tralling edge of ALE. It controis the 80130 output
data as shown. -
BHE Ay
"] 0 Word on AD15~J\DD
0 t  Upper byte on ADy5-ADg
1 0  Lower byte on AD7-~ADg
. ki i Upper byte on AD7~ADg
_Sz. EQ o Status: For the 80130, the status ping are used as inputs only. 80130 encoding follows:
8, 8 S
0 0 0 INTA
0 0 1 IORD
0 1 0 IOWR
0 1 1 Passive
1 0 0 Instruction fatch
| 1} 1  MEMRD
1 1 X Passive
7-2 AFN-02050A
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II'Iter IAPX 86/30, 88/30, 186/30, 188/30 PRELIMINARY

Table 1. 80130 Pin Description {Continued)

Symbol Type Name and Function

CLK | Clock: The system clock provides the basic timing for the processor and bus controller.
it is asymmetric with a 33% duty cycle to provide optimized internal timing. The 80130
uses the system clock as an input to the SYSTICK and 8AUD timers and to synchronize
operation with the host CPU.

INT 0 Interrupt: INT is HIGH whenever a valid interrupt request is asserted. It is normally used
to intarrupt the CPU by connecting it to INTR.

IRy=iRg f Interrupt Requeats: An interrupt request can be generated by raising an IR input (LOW
to HiGH) and holding it HIGH until it is acknowledged (Edge-Triggered Mode), or just by a
HIGH level on an IR input (Level-Triggered Made).

ACK Q Acknowledge: Thisling is LOW whenever an 80130 resource is being accessed. ltisalso
LCW during the first INTA cycle and second INTA cycle if the BO13C is supplying the
interrupt vector information. This signal can be used as a bus ready acknowladgemeant
andfor bus transceiver gontrol.

MEMGCS | Memory Chip Select: This input must be driven LOW when a kerngl primitive is being
fetched by the CPU. AD43-ADg are used to select the instruction.
10GS 1 Input/Output Chip Select: When this input is low, during an IORD or iOWR cycle, the

B0130's kernel primitives are accassing the appropriate peripheral function as specified
by the following table:

BHE A3 Az Ay A
1] X .4 X X Passive
X X X X 1 Fassive
X o 1 X X Passive
1 0 Q X 0 Interrupt Controller
1 1 Q Q Q Systick Timer
1 1 v} 1 0 Delay Counter
1 1 1 o 0 Baud Rate Timar
1 1 1 1 0 Timer Caentrol
iR Q Local Bus Interrupt Request: This signal is LOW when the interrupt request is for a
nen-slave input or slave input programmed as baing & local slave.
Vee Power: Vpe is the +5V supply pin, '
Vas Ground: Vgg is the ground pin,
SYSTICK 0 System Clock Tick: Timer 0 Qutput. Operating System Clock Refergnce. SYSTICK is
normally wired to IR2 to implement operating system timing interrupt.
DELAY o} DELAY Timer: Dutput of timer 1. Resaerved by Inte! Corporation for future use.
BALD o} Baud Rate Generator: 8254 Mode 3 compatible output. Output of BO130 Timer 2.
FUNCTIONAL DESCRIPTION ment which constantly controis the telephone traffic

in a multiphone office, fils servers/disk subsystems
controlling and coordinating multiple disks and mul-
tiple disk users, and transaction processing systems
such as electronics funds transfer

The increased performance and memory space of
1APX 86/10 and 88/10 microprocessors have proven
suificient to handle most of today’s single-task or
single-device control applications with performance
to spare, and have led to the increased use of these
microprocessors to control muftiple tasks or devices
in reak-time. This trend has created a new challenge

to designers—development of real-time, multitask- ';I::J:;;ﬁrasﬁmo, 88/30 Operating System
ing application systems and software. Examples of

such systems include control systems that monitor

and react to external events in real-timeg, multifunce- The Intel iAPX B&/3D, 86/30 Operating System Pro-
tion desktop and personal computers, PABX equip- cessors {OSPs) were developed to help solve this

7-3 AFN-0Z0508
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iAPX 86/30, 88/30, 186/30, 188/30

PRELIMINARY
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Figure 3. OSF Internal Block Diagram

problem. Their goal ts to simplify the design of multi-
tasking application systems by providing a well-
defined, fully debugged set of operating system
primitives implemented directly in the hardware,
theraby removing the burden of designing muititask-
ing operating system primitives from the application
programmer.

Both the 86/30 and the 88/30 O5Ps are two-chip sets
consisting of a main processor, an 8086 or 8088 CPU,
and the intel 803130, Operating System Firmware
component {OSF) (see Figure 1). The 80130 provides
a set of multitasking kernel primitives, kernel control
storage, and the additional support hardware, in-
cluding system timers and interrupt control, re-
quired by these primitives. From the application
programmer’s viewpoint, the OSF extends the base
iAPX 86, 88 architlecture by providing 35 operating
system primitive instructions, and supporting five
new system data types, making the OSF a logical and

easy-to-use architectural extension to IAPX 86, 88
system designs.

The OSP Approach

The OSP system data types (SDTs) and primitive in-
structions allocate, manage and share law-level pro-
cessor resources in an efficient manner. For
example, the OSP impiements task context manage-
ment {managing a task state image consisting of
both hardware register set and software control in-
formation) for either the basic 86/10 context or the
extended 86/20 (8086 +8087) numerics context, The
O5P manages the entire task state image both while
the task is actively executing and while it is inactive.
Tasks can be created, put to sleep for specified peri-
ods, suspended, executed to perform their func-
tions, and dynamically deleted when their functions
are complete.

AFN-DZ0508
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The QOperating System Processors support event-
orignted systems designs. Each event may be pro-
cessed by an individual responding task or along
with other closely related events in a common task.
External events and interrupts are processed by the
OSP interrupt handler primitives using its buili-in
interrupt controller subsystem as they cccur in real-
time. The multiple tasks and the multiple events are
coordinated by the OSP integral scheduier whose
preemptive, priority-based scheduling algorithm
and system timers organize and monitor the process-
ing of every task to guarantee that evenis are pro-
cessed as they oceur in order of relative importance
The 86/30 atso provides primitives for intertask com-
munication (by mailboxes) and for mutual exclusion
{by regions), essentia} functions for multitasking
applications.

Programming Language Support

Programs for the OSP can be written in ASM 86/88 or
PL/M 86/88, Intel's standard system languages for
iAPX 86,88 systems.

The Qperating System Processor Support Package
{iOSP 86) provides an interface library for applica-
tion programs written in any model of PL/M-86. This
library also provides 80130 configuration and in-
itialization support as well as complete user
documentation.

OSF PROGRAMMING INTERFACE

Tha OSF provides 35 operating system kernel
primitives which implement multitasking, interrupt
management, free memory management, intertask
communication and synchronization. Table 4 shows
each primitive, and Table 5 gives the execution per-
formance of typical primitives.

OSP primitives are executed by a combination of
CPU and OSF {80130} activity. When an OSP primi-
tive is called by an application program task, the
iAPX €PU registers and stacks are used to perform
the appropriate functions and relay the results to the
apptication programs.

OSP Primitive Calling Sequences

A standard, stack-based, calling sequence is used to

invoka the QSF primitives. Before a primitive is
called, its_operand parameters must ba pushed on
the task stack. Tha Sl register is loaded with the
offset of the last parameter on the stack. The entry
code for the primitive is ioaded into AX. The primitive
invocation call is made with a CPU softwars interrupt
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{Table 4). A representative ASMB6 sequence for call-
ing a primitive is shown in Figure 4. in PL/M the OSP
programmer uses a call to invuke the primitive.

BAMPLE ASSEMBLY LANGUAGE PRIMITIVE CALL

PUSH B, {PUSH PARAMETER 1
PUSH P, iPUSH PARANMETER 2

PUSH Py, {PUSH PARAMETER N

PUSH BP {STACK CALLING CONVENTION
MOY BF,SP

LEA SLEE:NUM_BYTES__PARAM - 2[BF]
:85:51 POINTS TO FIRET
[PARAMETER 0N BTACK
MOY AN, ENTRY CODE AX SETS FRIMITIVE ENTRY CODE
INT 184 {OSF INTERRUPT

OEP PRIMITIVE INVOKED
POF BP
RET NUM__BYTES_PARAM_ {POF FARAMETERS
{CX CONTAING EXCEPTION CODES
{DL CONTAINS PARAMETER NUMBER
i THAT CAUSED EXCEPTION (IF

CX 1S NOW ZERQ)

1AX CONTAINS WOAD RETURN VALUE
{E8:BX CONTAINS PQINTER
i AETURN YALUE

Figure 4. ASM/86 OSP Calling Convention

OSP Functlonal Description

Each major function of the OSP is described below.
These are:

Job and Task Management
Interrupt Management
Free Memory Management
intertask Communication
Intertask Synchronization
Environmentat Control

The system data types (or SDTs} supportad by the

OSP are capitalized in the description. A short
description of each SDT appears in Tabie 2.

JOB and TASK Management

Each OSP JOB is a controlled environment in which
the applications program executes and the OSF sys-

.tem data types reside. Each individual application

program is normally a separate OSP JOB, whether it
has one initial task (the minimum) or multiple tasks.
JOBs partition the system memory into pools. Each
memory pool provides the storage areas in which the
OSP will allocate TASK state images and other sys-
temn data types created by the executing TASKs, and
free memory for TASK working space. The OSP sup-
ports multiple executing TASKs within a JOB by
managing the resources used by each, including the
CPU registers, NPX registers, stacks, the system data
types, and the available free memory space pool.

AFN-D2089E
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When a TASK is created, the OSP allocates memory
{from the free memory of its JOB environment} for
the TASK's stack and data area and initializes the
additional TASK attributes such as the TASK priority
lovel and its error handiler location. {As an option, the
caller of CREATE TASK may assign previously
defined stack and data areas to the TASK.) Task
priorities are integers between 0 and 255 (the lower
the priority number the higher the schaduling
priority of the TASK). Generally, priorities up to 128
- will be assigned to TASKs which are to process inter-
rupts. Priorities above 128 do not cause interrupts to
be disabled, these priorities (129 to 255) are appro-
priate for non-interrupt TASKs. if an 8087 Numerics
Processor Extension is used, the error recovery inter-
rupt level assigned to it will have a higher priority
than a TASK axecuting on it, so that error handling is
performed correctly.

EXECUTION STATUS

ATASK has an execution status or execution state.
The OSP provides five execution states: RUNNING,
READY, ASLEEP, SUSPENDED, and ASLEEP-
SUSPENDED.

— ATASK is RUNNING if it has control of the
processor.

-— A TASK is READY if it is not asleep, suspended, or
asleep-suspended. For a TASK to become the run-
ning (executing} TASK, it must be the highest
pricrity TASK in the ready state.

—— A TASK is ASLEEP if it is waiting for a request to
be granted or a timer event to occur. A TASK may
put itself into the ASLEEP state.

-— A TASK is SUSPENDED if it is placed there by
another TASK or if it suspends itself. A TASK may
have multiple suspensions, the count of suspen-
sions is managed by the OSP as the TASK suspen-
sion depth.

— A TASK is ASLEEP-SUSPENDED if it is both
waiting and suspended.

TASK attributes, the CPU register values, and the
8087 register values (if the 8087 is configured into
the application) are maintained by the OSP in the
TASK state image. Each TASK wili have a urique
TASK state image.

SCHEDULING

The OSP schedules the processor time among the
various TASKs on the basis of priority. A TASK has an
execution priority relative to all other TASKs in the
system, which the OSP maintains for sach TASK in its
TASK state image. When a TASK of higher priority
than the exacuting TASK becomes ready to execute,
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the OSP switches the contral of the processor to the
higher priority TASK. First, the OSP saves the outgo-
ing {lower priority) TASK's state including CPU regis-
ter values in its TASK state image. Then, it restores
the CPU registers from the TASK state image of the
incoming (higher priority} TASK. Finally, it causes the
CPU to start or resume executing the higher priority
TASK.

TASK scheduling is performed by the OSP. The OSP’s
priority-oriented preemptive scheduler detarmines
which TASK executes by comparing thair relative
priarities. The scheduler insures that the highest
priority TASK with a status of READY will execute. A
TASK will continus to exacute until an interrupt with a
higher priority accurs, or until it requests unavailable
resources, for which it is willing to wait, or untif it
makes specific resources availabie to a higher
priority TASK waiting for those resources.

TASKs can become READY by receiving a message,
recaiving control, receiving an interrupt, or by timing
out. The O8P always monitors the status of all the
TASKs (and interrupts) in the system. Preemptive
scheduling allows the system to be responsive to the
external environment while only devoting CPU re-
sources to TASKs with work to be performed.

TIMED WAIT

The OSP timer hardware facilities support timed
waits and timeouts. Thus, in many primitives, a TASK
can specify the length of time it Is prepared to wait
for an event to occur, for the desired resources to
become available or for a message to be received ata
MAILBOX. The timing interval {or System Tick) can
be adjusted, with a lowar limit of 1 millisecond.

APPLICATION CONTROL OF TASK EXECUTION
Programs may alter TASK execution status and
priority dynamically. One TASK may suspend its own
execution or the execution of another TASK for a
period of time, then resume its execution later. Muiti-
ple suspensions are provided. A suspended TASK
may he suspended again.

The eight OSP Job and TASK management primitives
are;

CREATE JOB Partitions system resources and
creates a TASK execution
environment.

CREATE TASK Creates a TASK state image.

Specifies the location of the
TASK code instruction stream,
its execution pricrity, and the
other TASK attributes.

AFN-G2C5BE
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DELETE TASK Deletes the TASK state image,
removes the instruction stream
from execution and deallocates
stack resources. Does not delete

INTERRUPT TASKS.

Suspends the specified TASK or,
if aiready suspended, in-
crements its suspension depth
by one. Execute state is
SUSPEND.

Decrements the TASK suspen-
sion depth by ene. If the sus-
pension depth is then zero,
the primitive changes the task
execution status to READY,
or ASLEEP (if ASLEEP/
SUSPENDED).

SUSPEND TASK

RESUME TASK

SLEEP Places the requesting TASK in
the ASLEEP state for a specified
number of System Ticks. {The
TICK interval can be configured

down to 1 millisecond.)

SET PRIORITY Alters the priority of a TASK.

interrupt Management

The OSP supports up to 2568 interrupt levals or
ganized in an interrupt vector, and up to 57 external
intarrupt sources of which one is the NMI (Non-
Maskable Intarrupt). The OSP manages each inter-
rupt level independently. The OSF INTERRUPT
SUBSYSTEM provides two mechanisms for interrupt
management: INTERRUPT HANDLERs and INTER-
RUPT TASKs. INTERRUPT HANDLERs disabla ail
maskable interrupts and should be used only for
servicing interrupts that require little processing
time. Within an INTERRUPT HANDLER onky ¢ertain
OSF Interrupt Management primitives (DISABLE,
ENTER INTERRUPT, EXIT iNTERRUPT, GET LEVEL,
SIGNAL INTERRUPT} and basic CPU instructions
can be used, other OSP primitives cannct be. The
INTERRUPT TASK approach permits all OSP
primitives to be issuad and masks only lower priority
interrupts.

Work flow between an INTERRUPT HANDLER and an
INTERAUPT TASK assigned to the same level is
regulateg with the SIGNAL INTERRUPT and WAIT
INTERRUPT primitives. The flow is asynchronous,
When an INTERRUPT HANDLER signals an INTER-
RUPT TASK, the INTERRUPT HANDLER becomes
immediately available to process another interrupt.
The number of interrupts (specified for the leval} the

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

INTERRUPT HANDLER can qusue for the INTER-
RUPT TASK can be limited to the value specified in
the SET INTERRUPT primitive. When the INTER-
RUPT TASK is finished processing, it issues a WAIT
INTERRUPT primitive, and is immediately ready to
process the queue of interrupts that the INTERRUPT
HANDLER has built with repeated SIGNAL INTER-
RUPT primitivas while the INFERRUPT TASK was
processing. If there were no interrupts at the level,
the queue is empty and the INTERRUPT TASK is
SUSPENDED. Ses the Example {Figure 5) and Fig-
ures 6 and 7.

OSP extarnal INTERRUPT LEVELs are directly
related to internal TASK scheduling priorities. The
OSP maintains a single list of priorities including
both tasks and INTERRUPT LEVELSs. The pricrity of
the executing TASK automatically determines which
interrupts are masked. Interrupts are managed by
INTERRUPT LEVEL number. The OSP supports eight
levels directly and may be extended by means of
slave 8259As to a total of 57.

The nine Interrupt Management OSP primitives are:

DISABLE Disabies an external INTER-
RUPT LEVEL.

ENABLE Enables an external INTER-
RUPT LEVEL.

ENTER INTERRUPT  Gives an Interrupt Handler
its own data segmant, sepa-
rate from the data segment

of the interrupted task.

Performs an "END of INTER-
RUPT” operation. Used by
an INTERRUPT MANDLER
which doas not invoke an IN-
TERRUPT TASK. Reenables
interrupts, when the INTER-
RUPT HANDLER gives up
control. .

EXIT INTEARRUPT

GET LEVEL Returns the irterrupt level
number of the executing IN-
TERRUPT HANDLER.

RESET INTERRUPT  Cancels the previous as-
signment made to an

interrupt levet by SET IN-
TERRUPT primitive request.
If an INTERRUPT TASK has
been assigned, it is aiso
deleted. The interrupt lovel
is disabled.

Assigns an INTERRUPT
HAMNDLER to an interrupt
level and, optionaily, an IN-
TERRUPT TASK.

SET INTERRUPT

AFN-020598
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/ BODE EXAMPLE A INTERAUPT TASK 10 KEEP THACK OF TIME-OF-DAY

DECLARE SECONDRCOUNT BYTE, ’
MMNUTESCOUNT BYTE,
HOAMSSCOMMT BYTE;
TIMESTASK: PRCCEDURE;
DECLANE TIMEREXCEPTREODE WORD;
AC$CYCLESCOUNT=%;
CALL MOSBETHNTERRUN TIACSINTERRUPTELEVEL, 0tH),
@ACSHANDLER.0,@ TIMESEXCEPTHCOBE];
CALL HNHESUHE‘TASK[&N"’TASKWKEN.@TIME&EIGEPT‘CODE).
DO HOURSCOUNT -0 TO 23;
DO MINUTESCOUNT =D TO 69;
DO SECONDSCOUNT=0 TO &
CALL AOMWAITSHNTERRUPT(ACSINTERRUFTSLEVEL,
A TINESEXCEPTACODE);
F SECONDACOUNT MOL 5=
N

CALL AQYAESETSINTERAUP LEVEL, (&T 4
END TIMESTASK;
# CODEEXAMPLE B INYERRUPT'HANDLER TO SUBDIVIDE A.C. S#GNAL BY 61,
DECLARE ACJCYCLESCOUNT BYTE;
ACAHANDLER: PROCEDURE INTEHRAUPT E9;
DECLARE ACBEXCEFTICOOE WORD;
ACSCYCLESCOUNT=ACECYCLEFCOUNT +1;
IF ACBCYCLESCOUNT =50 THEN DO;
ACECYCLEICOUNT =0;
CAI.I. ROSEIGHALSINTERRUPTIACSINTERRUPTSLEVEL B ACSEXCEPTSCODE):

END muamn‘

Figure 5. OSP Examples

INTERRUPT HANDLER

INTERRUPT OCCURS AND
GETS CONTROL

NEED
ANEW YES
DS VALUE l
L

I CALL
ENTERSINTERRUPT _I

o |

INTERRUPT HANDLER
DOES SOME
INTERRUPT SERVICING

NEED
NG TO INVOKE YES
[ INTERRUPT ]
TASK
INTERRUPT 7 INTEARUPT
HAHDLER CALLS . HANDLER CALLS
EXITSINTERRUPT SKANALMNTERRURT

[
NTERRLUPT TASK
CCMPLETES INTERRLPT
SERVICING

IHTEARUFT TASK
v CALLS

WAITSINTERRUPT
coNTROL RETURNS TOAN. Y . ]
APPLICATION TASK /

Figure B. Interrupt Handling Flowchart
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AYFFERS

(1) STARTS FILLING
EMPTY BUFFER

WHEN FULL. CALLS
SIGNALSINTERRUPT
TO START TASH ON
FULL BUFFER

INTERRUPT
HANDLER

INTERRUPT

{&) OBTAINS
FULL AUFFER
-_——

(’ ~ ~
ri N
! k]
INTEARUPT 4
TASK

)
f \
€ caLLs | 'WTERAUFT | (B} PROCESBES
WAITSINTERRUFT TASK i FULL BUFFER
TOWAIT FOR NEXT % /
FULL BUFFER P -’
- =

I

TASK

T

——

Flgure 7. Muitiple Buffer Example

SIGNAL INTERRUPT Used by an INTERRUPT
HANDLER to activate an In-
terrupt Task.

WAIT INTERRUPT Suspends the calling Inter-
rupt Task until the INTER-
RUPT HANDLER performs a
SIGNAL INTERRUPT to in-
voke it. If & SIGNAL INTER-
RUPT for the task has

occurred, it is processed.

FREE MEMORY MANAGEMENT

The OSP Free Memory Manager manages the
memory pool which is allocated to each JOB for its
execution needs. (The CREATE JOB primitive al-
locates the new JOB's memory pool from the
memory pool of the parent JOB.) The memory pool is
part of the JOB resources but is not yet aliccated
between the tasks of the JOB. When a TASK, MAIL-
BOX, or REGION system data type structure is
created within that JOB, the OSP implicitly allocates
- mamaory for it from the JOB’s memory pool, so that a
separate ¢cal to allocate memoery is not required. OSP
primitives that use free memory managemant im-
plicitly include CREATE JOB, GREATE TASK,
DELETE TASK, CREATE MAILBOX, DELETE MAfL-
BOX, CREATE REGION, and DELETE REGION. The

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

CREATE SEGMENT primitive explicitly allocates a
mamary area when one is neaded by the TASK. For
example, a TASK may explicitly allocate a SEGMENT
for use as a memory buffer. The SEGMENT length
can be any multiple of 16 bytes between 16 bytes and
84K bytes in length. The programmer may spacify
any number of bytes from 1 byte to 64 K8, the OSP
will transparently round the value up to the appropri-
ate segment size.

The two explicit memory aliocation/deallocation
primitives are:

CREATE SEGMENT  Allocates a SEGMENT of spe-
cified length (in 16-byte-long
paragraphs) from the JOB

Memory Pood.

Deallocates the SEGMENT's
memory area, and returns it
to the JOB memory pool.

DELETE SEGMENT

Intertask Communication

The OSP has built-in intertask synchronization and
communication, permitting TASKs to pass and share
information with each other. OSP MAILBOXes con-
tain controlled handshaking facilities which guaran-
tee that a complete message will always be sent from
a sending TASK to a receiving TASK, Each MAILBOX
cansists of two interlocked gueues, ono of TASKs
7-9
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and the other of Messages. Four QSP primitives for
intertask synchronization and communication are
provided:

CREATE MAILBOX Creates intertask message

exchange.
Deletes an intertask mes-
sage exchange.

Calling TASK receives a mes-
sage from the MAILBOX.

Calling TASK sends a
message to the MALLBOX,

DELETE MAILBOX
RECEIVE MESSAGE

SEND MESSAGE

The CREATE MAILBOX primitive allocates a MAIL-
BOX for use as an information exchange between
TASKs. The OSP will post information at the MAIL
BOX in a FIFQ (First-in First-Out) manner when a
SEND MESSAGE instruction is issuad. Similarily, a
message is retrieved by the OSP if a TASK issuas a
RECEIVE MESSAGE primitive. Tha TASK which
creates the MAILBOX may make it availahle to other
TASKs fo use.

If no message is available, the TASK attempting to
receive a message may choose to wait for one or
continue executing.

The queus management method for the task queue
{FIFO or PRIORITY) determines which TASK in the
MAILBOX TASK queus will receive a message from
the MAILBOX. The method is specified in the
CREATE MAILBOX primitive.

Intertask Synchronization and Mutual
Exclusion

Mutugl exclusion is essential to multiprogramiming
and multiprocessing systams. The REGION system
data type implements mutual exclusion, A REGION is
represented by a queue of TASKS waiting to use a
resource which must be accessed by only one TASK
at a time. The OSP provides primitives to use
REGIONs to manage mutually exclusive data and
resources. Both critical code sections and shared
data structures can be protected by these primitives
from simultaneous use by more than one task.
REGIONs support both FIFO (First-In First-Out) or
Priority queueing disciplines for the TASKS seeking
to anter the REGION. The REGION SDT can also be
used to implement software locks.

Multiple REGIONSs are allowed, and are automaticaily
exited in the reverse order of entry, While in a
REGION, a TASK cannot be suspended by itself or
any other TASK, and tharaby avoids deadlock.

There are five OSP primitives for mutual exclusion:
'CREATE REGION Create a REGION (lock}.
SEND CONTROL Give up the REGION.

ACCEPT CONTROL  Request the REGION, but do
not wait if it is not available,
Request a REGION, wait if
not immediately available.

Delete a REGION.

RECEIVE CONTROL

DELETE REGION

The QSP also provides dynamic priority adjustment
for TASKs within priority REGIONs: If a higher
priority TASK issues a RECEIVE CONTROL primitive,
white a (lowar-priority) TASK has the use of the same
REGICN, the jower-priority TASK will be trans-
parently, and temporarily, slevated to the waiting
TASK's priority until it relinquishes the REGION via
SEND CONTROL. At that point, since it is no longer
using the criticat rasource, the TASK will have its
normal priority restored.

OSP Control Facilities

The OSP also includes system primitives that provide
both control and customization capabilities to a mul-
titasking system. These primitives are used to control
the deletion of SDTs and the recovery of free memory
in a system, to allow intsrrogation of operating sys-
tem status, and to provide uniform means of adding
user SDTs and type managers.

DELETION CONTROL

Detetion of each OSP system data type is explicitly
controlled by the applications programmer by set-
ting a deletion attribute for that structure. For exam-
ple, if a SEGMENT is to be kept in memory until DMA
activity is completed, its deletion attribute should be
disabied. Each TASK, MAILBOX, REGION, and SEG-
MENT SDT is created with its deletion attribute en-
abiad (i.e., they may be deleted). Twe OSP primitives
control the deletion attribute: ENABLE DELETION
and DISABLE DELETION.

ENVIRONMENTAL CONTROL

The OSP provides inquiry and control operations
which help the user interrogate the application envi-
ronment and implement flexible exception handling.
These features aid in run-time decision making and
in application error processing and recovery. There
are five QSP environmental control primitives.

0S EXTENSIONS

The OSP architecture is defined to allow new user-
defined System Data Types and the primitives to ma-
nipulate them t¢ be added to OSP capabilities

AFN-020596
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provided by the built-in System Data Types. The type
managers created for the user-defined SOTs are
calted user OS extensions and are installed in the
system by the SET OS EXTENSION primitive. Once
instailed, the functions of the type manager may be
invoked with user primitives conforming to the OSP
intarface. For well-structured extended architec-
tures, sach 08 extension should support a separate
user-defined systern data type, and every OS exten-
sion should provide the same calling sequence and
program interface for the user as is provided for a
buitt-in SDT, The type manager for the extension
would be written to suit the needs of the application.
OSP interrupt vector entries (224-255) are reserved
for user OS extensions and are not used by the OSP
After assigning an interrupt number to the extension,
the extension user may then call it with the standard
QSP call sequence (Figure 4}, and the unique
software interrupt number assigned to the
extension.

Allows a specific SEGMENT,
TASK, MAILBOX, or REGION
SDT to be deleted.

Prevents a specific SEG-
MENT, TASK, MAILBOX, or
REQION SDT from being
deleted.

ENABLE DELETION

DISABLE DELETION

GET TYPE Given a token for an in-
stance of a system data type,
returns the type code.

GET TASK TOKENS Returns to the caller infor-
mation about the current
tagk environmeant.

GET EXCEPTION Returns information about

HANDLER the calling TASK's current in-
formation handler: its ad-
dress, and when it is used.

SET EXCEPTION Provides the address and

HANDLER usage of an exception

handler for a TASK.

Modifies one of the interrupt
vector entries resarvad for
05 extensions (224-255) to
point to & user OS extension
procedure.

SET 08 EXTENSICN

SIGNAL EXCEPTION  For use in OS extension er-
ror processing.
EXCEPTION HANDLING

The OSP supports exception handlers. These are
similar to CPL) axception handlers such as OVER-
FLOW and ILLEGAL OPERATION. Their purpose is to
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allow the OSP primitives to report parameter errors
in primitive cails, and errors in primitive usage. Ex-
ception handling procedures are flexible and can be
individually programmed by the application. In gen-
eral, an exception handler if called will perform one
or more of the following functions:

—iLog the Error.

—Delete/Suspend the Task that caused the
exception.

—-Ignore the errcr, presumably because it is not
serious.

An EXCEPTION HANDLER is written as a procedure.
If PLM/B6 is used, the “compact,”. “medium” or
“large” model of computation should be specified for
the compilation of the pragram. The mode in which
the EXCEPTION HANDLER operates may be speci-
fied in the SET EXCEPTION HANDLER primitive. The
return information from a primitive ca# is shown in
Figure 4. CX is used to return standard system arror
conditions. Table 7 shows a list of these conditions,
using the default EXCEPTION HANDLER of the OSP.

HARDWARE DESCRIPTION

The B0130 operates in a closely coupled mode with
the iAPX 86/10 or 86/10 CPU. The 80130 resides on
the CPU local multiplexed bus (Figure 8), The main
processor is always configured for maximum mode
oparation. The 80130 automatically selects between
its 88/30 and 86/30 operating modes.

The 80130 used in the 86/30 configuration, as shown
in Figure 8 (or a similar BB/30 configuration),
operates at both 5 and § MHz without requiring pro-
cessor wait states. Wait state memories are fully sup-
ported, however. The 80130 may be configured with
both an 8087 NPX and an 8089 iCP, and provides
full context control over the 8087.

The 80130 {shown in Figure 3} is internally divided
into a gontrol unit (CU) and operating system unit
{OSU). The OSU contains facilities for OSP kernel
support inciuding the systemn timers for scheduting
and timing waits, and the interrupt controller for
interrupt management support.

iAPX 86/30, IAPX 88/30 System
Contiguration

The 80130 is both IfO and memory mapped to the
local CPU bus. The CPU's status S0,.82f is
decoded along with IQCS/ (with BHE and AD3-
ADg) or MEMCS/ (with ADy3-ADg). The ping are
internaily latched. See Table 1 for the decoding of
these lines.
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Memory Mapping

Address lines A g—Aq4 can be used to form MEMCS/
since the 80130's memory-mapped portion is aligned
along a 18K-byte boundry. The 80130 can reside on
any 16K-byte boundry excluding the highest
(FCODOH-FFFFFH) and lowest (Q0000H-003FFH). The
80130 control store code is position-independent ex-
cept as limited above, in order to make it compatible
with many dacoding loglc deslgns. AD43-ADg are
deceded by the BO130°s kernel control stors. .

I/O Mapping

The IfO-mapped portion of the 80130 must be aligned
along a 16-byte boundry. Address lines Aj5-Ag
should be used to form I0CS/.

System Performance

The approximate performance of representitive OSP
primitives is given in Table 5. These times are shown
for a typical iAPX 86/30 implementation with an 8
MHz clock. These execution timas are very compara-
ble to the execution times of similar functions in
minicomputers (where available} and are an order of
magnitude faster than previous generation
MiCroprocessors.

Initialization

Both application system initialization and OSP-
specific initialization/configuration are required to
use the OSP Configuration is based on a “database”
provided by the user to the iOSP 86 support package.

The OSP-specific initialization and configuration in-

formation area is assigned to a user memory address
adjacent to the BD130's memory-mapped location.
{See Application Note 130 for further details.) The
configuration data defines whether 8087 support is
configured in the system, specifies if slave 8250A

. interrupt controllers are used in addition to the
80130, and sets the operating system time base (Tick
Interval). Also located in the conflguration area are
the exception handler contrel parameters, the ad-
drass location of the (separate) application system
configuration area and the OSP extensions in use.
The OSP application system configuration area may
be located anywhere in the user memory and must
inctude the starting address of the application in-
struction code to be executed, ptus the locations of
the ARAM memaory biocks to be managed by the OSP
{ree mamory manager. Complete application system
support and the required 80130 configuration sup-
port are provided by the iAPX 86/30 and iAPX 88/30
OPERATING SYSTEM PROCESSOR SUPPORT
PACKAGE (iOSP 88).

RAM Requirements

The OSP manages its own interrupt vector, which is
assigned to low RAM memory. Working RAM storage
is required as stack space and data area. The
memory space must be allocated in user RAM.

OSP interrupt vector memory locations OH-3FFH
must be BAM based. The OSP requires 2 bytes of
allocated HAM, The processor working storage is
dynamically allocated from free memory. Approxi-
mately 300 bytes of stack should be allocated for
each OSP task. .

TYPICAL SYSTEM CONFIGURATION

Figure & shows the processing cluster of a “typical”
iAPX 86/30 or iAPX 88/30 OSP system. Not shown are
subsystems likely to vary with the application. The
configuration includes an 8086 (or 8088) operating in
maximum mode, an 8284A ciock generator and an
8288 systemn controller. Note that the 80130 is located
on the CPU side of any latches or transceivers. See
Intel Application Note 130 for further details on
configuration. )

QSP Tirﬁers

The OSP Timers are connected 1o the lower half of
the data bus and are addressed at evan addresses.
The timers are read as two successive bytes, always
LSB followed by MSB. The MSB is always latched on
a read operation and remains latched until read.
Timers ara not gatable.

Baud Rate Generator

The baud rate generator is 8254 compatible (square
wave mode 3). Its output, BAUD, is initially high and
remains high until the Count Register is loaded, The
first falling adge of the clock after the Count Register
is loaded causes the transfer of the internal counter
to the Count Register. The output stays high for N/2
[(N+1}/2 i N is odd] and then goes low for Nf2
[(N=1)2if N is odd]. On the falling edge of the clock
which signifies the final count for the output in low
state, the output returns to high state and the Count
Register is transferred to the internal counter. The
whole process is then repeated. Baud Rates are
shown in Table 6.

The baud rate generator is located at GCH (12}, reia-
tive to the 18-byte boundary in the /O space in which
the 80130 component is located {"OSF” in the follow-
ing example), the timer control word is located at

AFN-020%8
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Figure 8. Typical OSP Conflguration

relative address, OEH{14). Timers are daddressed with
IOCS=0. Timers 0 and 1 are assigned to the use by
the OSP, and should not be altered by the user,

For most baud-rate genarator applications, the com-
mand byte

0B&6H Read/Write Baud-Rate Delay Value

wliil be used. A typical sequence to set a baud rate
of 9600 using a count value of 52 follows {see
Tabile 6):

MOV AX, 0BGH ;Prepare to Write Delay to

Timer 3.
OUT OSF+14,AX ;Control Word.
MOV AX, 52
OUT OSF+12,AL
XCHG AL.AH

OUT OSF+12,AL

';LSB written first

;MSB written after.

The 80130 timers are subset compatible with 8254
tirmers.
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Interrupt Controller

The Programmable Interrupt Controller {PIC), is also
an integral unit of the 80130, ls eight input pins
handle eight vectored priority interrupts. One of
these pins must be used for the SYSTICK time func-
tion in timing waits, using an external connaction as
shown. During the 80130 initialization and configurs-
tion sequence, each 80130 interrupt pin is individu-
ally programmed as either level or edge sensitive.
External slave 8259A interrupt controliers can be
used to axpand the total number of OSP external
interrupts to 57.

In addition to standard PIC funtions, 80130 PIC unit
has an LIR output signal, which when low indicates
an interrupt acknowledge cycle. LIA=0 is provided to
controd the 8289 Bus Arbiter SYSB/RESE pin. This
will avoid the need of requesting the system bus to
acknowledge iocal bus non-slave interrupts. The
uger defines the interrupt system as part of the
canfiguration.

AFN-020598
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INTERRUPT SEQUENCE
The OSP interrupt sequence is as follows:

1. One or more of the interrupts is set by a low-to-
high transition on edge-sensitive IR inputsorby a

high input on level-sensitive IR inputs.

. The 80130 evaluates thess requests, and sends an
INT to the CPU, if appropriate.

. The CPU acknowledges the INT and responds
with an interrupt acknowtedge cycle which is en-
coded in 55~5p. :

. Upon receiving the first interrupt acknowledge
from the CPU, the highest-priority interrupt is set
by the 80130 and the corresponding edge detect
tatch is reset. The B0130 does not drive the ad-
dressfdata bus during this bus ¢ycle but does
acknowledge the cycle by making ACK=0 and
sending the LIR value for the IR input being
acknowledged.

. The CPU will then initiate a second interrupt ac-
knowledge cyele. During this cycle, the 80130 will
supply the cascade address of the interrupting
input at T, on the bus and also release an 8-bit
pointer onte the bus if appropriate, where it is
read by the CPU. If the 80130 does supply the
pointer, then ACK will be low for the cycle. This
cycle also has the value LIR for the IR input being
acknowledged.

. This completes the interrupt cycle. The ISR bit
remains set until an appropriate EXIT INTERRUPT
primitive (EQOl command) is called at the end of
the Interrupt Handler.

OSPAPPLICATION EXAMPLE

Figure § shows an application of the QSP primitives

o keep track of time of day in a simplified example.
The system design uses a 60 Hz A.C. signal as a time
base. The power supply provides a TTL-compatibla

7-14

signal which drives ong of 80130 edge-triggered in-
terrupt request pins once each A.C. cycle. The Inter-
rupt Handler responds to the interrupts, keeping
track of ona second’s A.C. cycles. The Interrupt Task
counts the seconds and after a day deletes itself. In
typical systems it might perform a data logging oper-
ation once each day. The interrupt Handler and Inter-
rupt Task are written as separate modular programs.

The Interrupt Handler will actually service interrupt
59 when it occurs. It simply counts each interrupt,
and at a count of 60 performs a SIGNAL INTERRUPT
to notify the interrupt Task that a second has eiapsed.
The Interrupt Handler (ACS HANDLER) was assigned
to this level by the SET INTERRUPT primitive. After
doing this, the Interrupt Task performed the Primitive
RESUME TASK to resuma the application task {INITS
TASKS TOKEN).

The main body of the task is the counting loop. The
Interrupt Task is signaled by the SIGNAL INTERRUPT
primitive in the Interrupt Handler (at interrupt level
ACS INTERRUPTS LEVEL). When the task is sig-
nalled by the Interrupt Handier it will execute the
loop exactly one time, increasing the time count
variables. Then it will execute the WAIT INTERRUPT
primitive, and wait until awakened by the Interrupt
Handler. Normally, the task will now wait some period
of time for the next signal. However, since the inter-
face between the Handler and the Task is asyn-
chrongus, the handler may have already queued the
interrupt for servicing, the writer of the task does not
have to worry about this possibility.

At the end of the day, the task will exit the loop and
execute AESET INTERRUPT, which disables the in-
terrupt level, and deletes the Interrupt task. The OSP
now reclaims the memory used by the Task and
schedules another task. If an exception occurs, the
coded value for the exception is available in TIMES
EXCEPTS CODE after the execution of the primitive,

A typical PL/M-86 calling sequence is illustrated by
the cail to RESET INTERRUPT shown in Figure 5.

AFN-020598
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Table 2. OSP System Data Type Summary

Job Jobs are the means of organizing the program environment and resources. An application consists of
one or more jobs. EachiAPX 86/30 system data type is contained in some job. Jobs are independent of
each other, but thay may share access to resources. Each job has one or more tasks, one of whichis an
initial task. Jobs are given pools of memory, and they may create subordinate offspring jobs, which
may borrow memory from their parants.

Task Tasks are the means by which computations are accomplished. A task is an instruction stream with its
own execution stack and private data. Each task is part of a job and is restricted to the resources
provided by its job. Tasks may perform generai Interrupt handling as well as other computational
functions. Each tagk has a set of attributes, which is maintained for it by the iAPX 86/30, which
characterize its status. These attributes are.

ite containing jot

its registar context

its priority {0-255)

its execution state {asleep, suspended, ready, running, asleep/suspended).
its suspension depth

its user-setected exception handler

its optional BO8T extended task state

Segment Segments are the units of memory allocation. A segment is a physically contiguous sequence of
16-byte, BOBE paragraph-langth, units. Segments are created dynamically from the free memory
space of a Job as one of its Tasks requests memory for its use. A segment is deleted when itis ho longer
needed. The i APX 86/30 maintains and rmanages free memory in an orderiy fashion, itobtains memaory
space from the poolassigned to the containing job of the requesting task and returns the space to the
job memory pogl (or the parent job poel} when 't is no longer needed. It does net allocate memory to
create & sagment if sufficient free memory is not available to it, in that case it returns an error
axcepticn code.

Mailbox Mailboxes are the means of intertask communication. Mailboxes are used by tasks to send and
rageive message segments. The iAPX B&/30 creates and manages two queues for each mailbox. One
of these queues contalns message segments sent to the mailbox but not yet received by any task. The
othar maiibax queue consists of tasks that ara waiting to receive messages. The iAPX 86/30 operation
assures that waiting tasks receive messages as soon as messagaes are available. Thus at any moment
onae or posgibly both of two mailbox queues will be empty.

Region Regions are the means of serializaticn and mutual exclusion. Regions are familiar as “critical code
regions.” The iAPX 86/30 region data type consists of a queue of tasis. Each task waits to execute in
mutually exciusive code or te access a shared data regicn, for example to update a file record.

Tokens The OSP intarface makes use of a 16-bit TOKEN data type to identify individual OSF data structures.
Each of these (each instance) has its own unique TOKEN. When a primitive is callad, i} is passed the
TOKENs of the data structures an which it will operate.

7-18 ' ' AFN-02050B
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Table 3. System Data Type Codes and Attributes

8DT. Cade Attributes
Jobs 1 Tasks
Memaory Pool
5.D.T. Directory
Tasks 2 Priority
Stack
Gode
State
Excaption Handler
Mailboxes 3 Queue of S.D.T.s
{generally segments)
Queue of Tasks
waiting for S.D.T.s
Ragion L . Queue of Tasks
waiting for mutually
exclusive code or
data
Segments 5 Buffer
Length
Table 4. OSP Primitives
Class OSP Interrupt Entry Code " Parameters
Primltive Number In AX ©On Caller's 8tack
J
o} CREATE JOB 184 0100H *See 80130 User Manual
B
CREATE TASK 184 02060H Priarity, IP Ptr, Data Segment, Stack
Seg, Stack Size Task Information,
T ExcptPtr
A DEILETE TASK 184 0201H TASK, ExcptPtr
8 SUSPEND TASK 184 0262H TASK, ExcptPtr
K RESUME TASK 184 0203H TASK, ExcptPtr
SET PRIORITY 184 0205H TASK, Pricrity, ExcptPir
SLEEP 184 0204H Timg Lirit,ExcptPtr
DISABLE 190 0705H Lavel, ExeptPtr
| ENABLE 184 Q704H Leva! #, ExcptPtr
N ENTER INTERRUPT 184 0703H Levai #, ExcptPtr
T EXIT INTERRUPT 1886 NONE Level # ExcptPir
E GET LEVEL .188 0702+ Level #, ExcptPtr
R RESET INTERRUPT 184 Q706H Level #, ExcptPtr
R SET INTERRUPT 184 Q701H Level, Interrupt Task Flag Interrupt
u Handler Ptr, Interrupt Handler DataSeg
P ExcptPtr
T SBIGNAL INTERRUPT 185 NONE - Level, ExcptPtr
. WAIT INTERRUPT 187 NONE Level, ExcptPtr
1)
E
G CREATE SEGMENT 184 0600H Size, ExcptPtr
M DELETE SEGMENT 184 0603H SEGMENT, ExceptPtr
£
N
T

7-16 AFN-D20598
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Table 4. OSP Primitivea (Continued)

Class OSP Interrupt Entry Code Parameters
Primitive Number in AX On Caller's Stack

M CREATE MAILBOX 184 G300H Mailoox flags, ExcptPtr

A DELETE MAILBOX 184 0301H MAILBOX, ExcptPtr

I RECEIVE MESSAGE 184 0303H MAILBOX, Tima Limit ResponzePtr,
L ExcptPtr

g SEND MESSAGE 184 0302H MAILBOX Message Response, ExcptPtr
X

R ACCEPT CONTROL 184 0504H REGION, ExcptPtr

E CREATE REGION 184 0500H Region Fiags, ExcptPtr

G DELETE REGION 184 0501H REGION, ExcpiPtr
o RECEIVE GONTROL. 184 0503H HEGION, ExcptPtr

ﬁ SEND CONTROL 184 0502H ExcptPtr

E DISABLE DELETION 184 0001H TOKEN,ExcptPtr

y EMABLE DELETION 184 0002H TOKEMN, ExcptPtr

i GET EXCEPTION .

[ HAMDLER 184 08COH Ptr,ExcptPtr

s} GET TYPE 184 0000H TOKEN, ExcptPtr

N GET TASK TOKENS 184 0206H Request, ExcptPir

M SET EXCEPTION

E HANDLER 184 0801H Pir, ExcptPtr

N SET &5 EXTENSION 184 0700H Code InstPtr, ExcptPtr

T SIGNAL

A EXCEPTION 184 0802H Exception Cade, Paramster Number,
L StackPtr,0.0,ExcptPtr

NOQTES:

All parameters are pushed onto the OSP stack. Each parameter is one word. See Figure 3 for Call Sequence.
Explanation of the Symbols

Jog OSF JOB 30T Token

TASK 0SP TASK 50T Token

REGICN OSP REGION SDT Token
MAILBOX OSF MAILBOX 30T Token
SEGMENT 03P SEGMENT SDT Token

TOKEN Any SDT Token

Level Intarrupt Level Numbar

ExcptPir Pointer to Exception Code

M g M e Token

Ptr Pointer to Code Stack ete. Address
Sey Value Loaded into approptiate Sagment Register

— Value Parameter.

7-17 AFN-020598
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Table 5. OSP Primitive Performance Examples

Datatype Class

Primitlve Exacution Speed*
{microseconds)

JOB
TASK
SEGMENT
MAILBOX

AEGION

CREATE JOB 25850
CREATE TASK (no preemption) 1360
CHEATE SEGMENT 700
SEND MESSAGE (with task switch) 475
SEND MESSAGE (no task switch) 265
RECEIVE MESSAGE [task waiting) . 540
RECEIVE MESSAGE (message waiting) 260
SEND CONTROL 170G
RECEIVE CONTROL 205

*8 MHz iAPX 86/30 OSP Configuation.

Table 6. Baud Rate Count Values {16X)

Baud 8 MHz Count 5 MHz Count
Rate Value " Value

300 1667 1042

800 833 521
1200 417 260
2400 208 130
4800 104 85
9800 52 33

7-18
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Table 7a. Mnemoni¢ Codes for Unavoidable Exceptions

EF0OK Exception Code Value = 0
the aperation was successful
ESTIME Excaption Code Value =1
the specifiad time limit expired before completion of the operations was possible
E$MEM Exception Code Value = 2
insufficient nucleus memory is availabie to satisfy the request
E$BUSY Exception Code Value = 3
specified region is currently busy
ESLIMIT Exception Code Vaiue = 4
attempted violation of a job, semaphore, or system limit
E$CONTEXT Exception Code Value = 5
’ the primitive was called in an illega! context {e.g., call to enabie for an already enabied
interrupt)
E$SEXIST Exception Code Value = 6
atoken argumant does not currently refer to any object; nota that the abject could have
been deleted at any time by its owner
E3STATE Exception Code Value =7
attempted illegai state transition by a task
ESNOTSCONFIGURED Exception Code Value = 8

the primitive called is not configured in this system

ESINTERRUPTESATURATION

Exception Code Value =9

The interrupt task on the requested level has reached its user spacified saturation point
for interrupt service requests. No further interrupts will be allowed on the level until the
interrupt task executes a WAITSINTERRUPT. {This error is only returned, in ling, to
interrupt handiers.)

E$INTERRUPT$SOVERFLOW

Exception Code Value = 10 .

The intarrupt task on the requested level previously reached its saturation point and
caused an ESINTERRUPT$SATURATION condition. It subsequently executed an
ENABLE allowing further interrupts to come in and has received another SIG-
NALSINTERRUPTcall, bringing it over its specified saturation point for interrupt service
requests. (This error is only returned, in ling, to interrupt handlers).

Table 7b. Mnamonic Codes for Avoldable Exceptions

E$ZEROSDIVIDE Excaption Code Value = 800CH

divide by zero interrupt ocgurred
ESOVERFLOW Exception Code Value = 8001H

overflow interrupt occurred ,
ERTYPE Exception Code Value = B002H -

a token argument referred to an cbject tha was not of required type
ESBOUNDS Exgeption Code Value = 80034

an offset argument is out of segment bounds
ESPARAM Exception Code Valug = 8004H

a (non-token non-offset) argument has an illegal vatue
E$BADSCALL Exception Code Value = 8005H

an entry code for which there is no corresponding primitive was passed

ESARRAYSBOUNDS = 8006H

Hardware or Language has detected an array overflow

ESNDPSERROR

Exception Code Value = 8007H
an 8087 (Numerlc data Processor) error has been detected; (the 8087 status information
is contained in a parameter to the exception handler)
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ABSOLUTE MAXIMUM RATINGS*

Ambient Temperature Under Bins ......... 0°C to 70°C
Storage Temperature ................. —65°C to 150°C
Voltage on Any Pin With

Respectto Ground .................. -1.0V to +7V
Power Dissipation .......................... 1.0 Watts

D.C. CHARACTERISTICS (1,=0°C i 70°C, Vo =45 o 5.5Y)

*NOTICE: Stresses above those listad under Absofute
Maximum Ratings may cause permanent damage to the
device. This is a strass rating only and functional operation
of the deviee at these or any other conditions above those
indicated in the operational sections of this specification
is ot impiied. Exposure to absolute maximum rating con-
ditions for extended period may affect device rellability.

Symbol Parameter Min. Max, Units Test Conditions
L' Input Low Yoltage - 05 0.8 v
Win Input High Voltage 24 Voo + .5 v
Ve Output Low Voltage 045 . v lyy = 2mA
[ Quiput High Voltage 2.4 v loy = ~400pA
loe Power Supply Current 200 ma Tp=25C
I Input Leakags Current 10 wh, 0 <V = Voo
S IR Input Load Current 10 whe Vi = Voo
-300 wh V=0
Lo Output Leakage Current 10 wh A5 = Yy = Voo
Vol Clock Input Low 0.6 v o
Vo Cluck Input High 3.9 [
Cn Input Capacitance 10 pF
G 110 Capacitance 15 F
gy Clock Input Leakage Current 10 wh Vi = Voo
150 A Vi = 25V
10 uh Vi = OV
A.C, CHARACTERISTICS (T, - 0-70°C, Vg = 4.5-5.5 Volt, Vgg = Greund)
80130 80130-2
Symbol Parameter Min. Max. Min. Max. Unlts Test Conditions
Tc|_c|_ CLK Cycle Perlod 200 125 - ns
Tewrm CLEK Low Time %0 58 - ng
TeHeL CLK High Tima 69 2000 44 2000 ng
TsvcH Status Active Setup Time &0 85 - ns
Tonsy Status Inactive Hold Time 10 10 - ns
TsHoL Status Inactive Setup Time 58 55 - ns
ToLam Status Active Hold Time 10 10 - ns
Tascu Address Valid Setup Time . g 8 - ns
TeuaH Address Hold Time 10 10 - ns
TesoL Chip Select Setup Time 20 20 — ns
Toucs Chip Salect Hotd Time 0 [ - ns
Toscw Write Data Setup Time &0 60 - ne
TeHpH Write Data Hold Time i 10 - i
TiH IR Low Time 100 100 - ns
Telov Read Data Valid Delay - 140 - 108 ns C_ = 200pE
Toron Read Data Hold Time 10 m - na
ToLox Read Dats 1o Floating 10 100 10 100 n&
Towca Cascade Address Delay Time - — 65 nE

7-20

AFH-020598

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



- 80130/80130-2 5
intel (AP 88/30, 50750, 108780, 182/50 PRELIMINARY

A.C. CHARACTERISTICS (Continued)

80130 80130-2
Symbol Parameter Min. Max. Min. Max. Units Notes
Towcr Cascade Addresse Hold Time 10 — 10 - ns
Tiave INTA Status 1 Acknowledge - 80 - 80 ns
TeHen Ackngwledpe Hold Time 0 — 0 - ns
Togak Chip Select to ACK . - 110 - 110 ns
Toack Status to ACK - 140 — 140 ns
Taack Address to ACK - B0 - a0 ne
Teion Timer Output Delay Time - 200 - 200 ns Cy = 100 pF
Terom Timer1 Qutput Detay Time - 200 - 200 ns C, - 100 pF
Tim INT Output Delay - 200 - 200 ns
TireL IR Input Set Up 20 20 ns
WAVEFORMS
AL,
LK
TcLoD |
e

BYSTICK,
DEL AY. 8aUD

— TJILIH -

INT

—- —— TJHIH

7-1 AFN-0ZD50E
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WAVEFORMS '
AC.
T4 T ‘i'z | Ta " | T4
TCHTL TELGH |[——V1 \—[_\ m
TCHSV TSYCH m TRLEL TCLSH [ TSHCL .
waw il 'l | |
\ - / /
ascH | TCLAH '

BHE, A0,,-AD,,

(30

ACTIVE LA ONLY WHEN POINTER DATA 18 BENG SUPPLIED BY THE 40150
LOW CMLY FOR LOCAL INTERRUPT

i TCHES
|
WEMCS. 1005 ] \
WRITE CYCLE ' |- ToscL TCHDH
— -_—]
{ ADDRESS VALID XNM WRITE DATA VALID | }—
AD 5D,
— '-Q TCSAK ;
TAACK \
READ CTCLE TELBY :CLDX TCHEH|
TCLOH
FLOAT ¥i FLGA
AD,5-AD, ‘ ADDRESS VALID } 4 READ DATAVALID —
— TCHEH
atK \
TSACK
2ND INTA CYCLE TCLCF
ToLCh
FLOAT FLOAT
D | 5-bDy {T) cascapE }— {_ POINTER @ )—
TIAVE
ATK [&) —] F—mn:u
W \ @ —] J“‘“ TCHEK
THAVE |
i
NOTES
1 CABCADE ADDRESS PRESENTED OM ADE. ADS AND AD10 CORRESPONOING TO CAED, CAS1
AND CRAF RESPECTIVELY AD11-A01S LINES ARE ASTIVE AND HAVE LMKNCRAM WALLES AD0-ADT
WRE TRISTATE
2 POWTER VALUE IS ACTIVE ONLY IF POINTER 15 GEMERSTED FROM THE BHEG AND MOT FROM
EXTEFNAL SLAWE LN

722
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CP/M-86 OPERATING SYSTEM PROCESSORS
= High-Performance Two-Chip Data e Memory Disk Makes Possible Diskless

Processors Containing the Complete CP/M-86 Systems
CPIM-86 Operating System

® Standard On-Chip BIOS (Basic

a Ne License or Serialization Required
s Built-in Operating System Timers and

Input/Qutput System) Contains Drivers Interrupt Controller
for 82724, 8274, 8255A, 8251A, 7220
for BT Memory Controller = B086/80150/80150-2/8088/80186/80188
_ _ Compatible At Up To 8 MHz Without
= BIOS Extensible with User-Supplied Whait States

Paripheral Drivers

m User Intervention Points Allow Addition
of New System Commands

The Intel IAPX 86/50, 88/50, 186/50, and 188/50 are two-chip microprocessors offering general-purpose
CPU instructions combined with the CP/M-86 operating system. Respectively, they consist of the 8- and
16-bit software compatible 8086, 8088, 80186, and 80188 GPU plus the 80150 CPIM-86 operating system
extension.

GPM-86 is a single-user operating system designed for computers based on the Intel iAPX 86, 88, 186,
and 188 microprocessors. The system allows full utilization of the one megabyte of memory availabie for
application programs. The BA50 stores CP/M-86 in its 16K bytes of on-chip memory. The 80150 will run
third-party applications software written to run under standard Digital Research CPIM-86.

The 80150 is implemented in N-Channel, depletion-load, silicon-gate technology (HMOS), and is housed
in & 40-pin package. Included on the 80150 are the CP/M-88 operating system, Version 1.1, plus hardware

support for eight interrupts, a system timer, a delay timer, and a baud rate generator.
*CPIM-BE 3 & frademark of Digital Reggarch. Inc

| |
|
| s088 |
] PROGRAR DATA
cLoek o MEMORY MEMORY
[ L]
l’“ DI—‘ | INTERRUPT  STATUS ‘
£284n | i
cLocK BUS
L LOCAL BUS
s INTERRACE m
aDY |
INTERAURT STATUS I
f &8 Uk Q——]
L] cLock 80150 NTERAURT PERIPHERAL
| REQUESTS
 acxnow.eoge |

BAUD AATE DELAY BYSTEM WAPX BB, B0

Figure 1. iAPX 8650, 88/50 Block Diagram

Tha falfoweing are tragdemarks of Intal Corparahon and ite atfihates end may be used only todeniify Intel products BXP GREDIT, 1, ICE, 4GS, . Insite, Intgl, INTEL, Intelevision, [nteknk_
Intallec, IMMX, cOSF PDS, 1RMX, 1SBC. 1SEX, Library Menager, MCS, MULTIMODULE 0. L Wher  MULTIBUSE, _ Plug-A-Bubibls, PROMPT, Promware.
RUP, BM &, Systern 2000, Y, end the combinetion of iICS, iIRMX, 1ISBC, 1SBX, ICE, I?IGE. MCE. or UPtand anumarwal sufla Inlei Co; poralion Azsumes No Responsdl iy for tha use
ol Any Circwrtry Cther Than Cuowitry Embodiad in an inted Product Ha Other Patent Licensey ara implisd £4NTEL CORPORATION, 1982 SEFTEMRBER 1982
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MAX Max
o {aae
¥is 1 \‘_/ 0 j Voo VQSE 1 \-‘/ a0 j Yoo
acte [ 2 : [ ams . apta [} 2 3] anss
apta "] INES ams[[a 30 [] asarss
amz[7]a [ Jwr amz[ 14 37 [ ] apimsa
ACTH E ] 24 jias' apn C 5 E j Aass
o[ |s sl Jws aoto s 35 [ ] arwse
aoe [+ : [ e WE 7 4 [ ] srEs? giany
ave"| s | |ha © ane[ s 3 j NN
acr s e a2 { |2 aor s - a2 { ] ib
406 10 . o [Jm ape [ 10 b ot [ ] nesTs
ADSE n- 0 :!mo nDsE n : E) :Irﬁ.-a_n
a0 [ 12 20 [ ] w7 aoa [] 12 29| ] toek
ANEIS 28]3_2 AmEu 28:]§
az[] | )& Aoz [ e z:jﬁ
ao [ s w| @ aon [ | s % |&@
a0 [ e 25 [ &k oo [ 18 25 [Jase
ME 7 : o= :IEI_ MM E 17 2 :|051 '
) E . 23 [ ] s¥sTien win [ 2 j 1§t
ok s ] j DELAY ok [ 1 22| ] Reaoy
Y] {20 2 BAUD Vs [: 20 2 HRESET
Figura 2, IAPX 86/50, 88150 Pin Configuration
Tabie 1. 80150 Pin Description
Symbol Type ' Name and Function
ADq5-ADg [H] Address Dala: These pins constitute the time multiplexed memary address (T4} and

data {Ty, Ta. Ty, T4) bus. These lines are active HIGH. The address presented during
Ty of a bus cycle will be latched internally and interpreted as an 80150 interpal
address if MEMCS or IOCS is active for the invoked primitives. The 80150 pins float
whenever it t3 not chip salected, and drive these pins only during Ta = Ty of a read
cycle and Ty of an INTA cycle.

BHE/!S7 ! Bus High Enable: The 80156 uses the BHE signal from the processor to determine
whether to respond with data on the upper or lower data pins, or bath, The signal is
active LOW. BHE is laiched by the 80150 on the trailing edge of ALE. It controls the
80150 output data as shown.

BHE Ag
0 0 Word on ADy5-ADyp
Q 1 Upper byle on ADys— ADg
1 0 Lower byte on AD7-ADg ,
1 1 Upper byte on AD;~ADg

S5, 81.5g | Status: For the 80150, the status pins are used as inputs only. 80150 encoding follows:

S2. 81 S

0 0 a INTA

0 0 1 IORD

4] 1 0 IOWR

3] 1 1 Passive

1 1] 0 ° Instruction fetch

i 0 1 MEMRD

1 1 X Passive

T-24 AFN-014574
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Table 1. 80150 Pin Deseription{Continued)

Symbol Type MName and Function
CLK 1 Clock: The system clock provides the basic timing for the processor and bus controller.
It is asymmetric with a 33% duty cycle to provide optimized internal timing The 80150
uses the system ¢lock as an input to the SYSTICK and BAUD timers and to synchronize
o 1 operation with the host CPU
INT (0] ] Interrupt: INT 15 HIGH whenever a valid interrupt request 1s asserted. It 1s normally used
1o interrupt the CPRU by connecting it to INTR
T
IRy-IRg I | Interrupt Requests: Annterrupt request can be generated by raising an IR input (LOW
i to HIGH) and halding it HIGH until it 1s acknowledged (Edge-Triggered Mode), or justby a
| HIGH level on an IR mput {Level-Tnggered Mode). o
ACK o] L Acknowledge: This line is LOW whenever an B0150 resource is being accessed. It is
il atso LOW during the First INTA ¢yele and second INTA cycle if the 80150 is supplying
. the interrupt vector information. This signal can be used as a bus ready acknow!-
_L_ edgement andfor bus transceiver control.
MEMCS f ! Memory Chip Salect: This input must be driven LOW when a kernet primitive 1z being
fetched by the CPU ADy3-ADg are used to select the instruction
10GS ! InputiCutput Chip Select. When this input 1s 10w, during an IORD or IOWR cycle, the
i 80150's kernel primitives are accessing the appropriate peripharal function as speci-
i fied by the following table:
i BHE Az A; Ay Ag
] o X X X X Passwve
i X X X X 1 Passwe
: X 0 1 X X  Passwe
1 0 0 X a Interrupt Controlisr
I
1 1 o] 1] O Systick Timar
1 o) 1 0 Delay Counter
1 1 1 |3} 0  Baud Rate Timer
1 1 1 1 0  Timsr Controi
i) o] Local Bus Interrupt Request: This signal 1s LOW when the interrugt request 1s for a
non-slave input or slave input programmed as being a local slave
Voo Power: Y 18 the +5Y supply pin
Vgs Ground: Vg5 15 the ground pin
SYSTICK 0 System Clock Tick: Timer 0 Qutput
U -
DELAY Q DELAY Timer: Output of timer 1 - 1
BAUD E o Baud Rate Ganerator: 8254 Mode 3 compatible output, Qutput of 80150 Timer 2,

trug operating systerm extension to the host
microprocessor, since it also integrates key
operating system-related peripheral functions
onto the chip.

The 80150 breaks new ground in operating system
software-on-silicon components. |t is unique
ecause it is the first time that an industry-
standard personalismall business computer
cperating system is being put in silicon. The
80750 contains Digital Research’s CP/M-86

operating system, which is designed for Intef's MODULAR DESIGN

line of software- and interface-compatible 1APX
86, 88, 186, and 188 microprocessors. Since the
entire CPfM-86 operating system is contained on
the chip, it is now possible to design a diskless
computer that runs proven and commonly
available applications software. The 80150 is a

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Based on a proven, modular design, the systemin-
cludas the:

» CCP: Console Command Processor

The CCP is the human interface t{o the
operating system and performs decoding and

AFN-F4ETB



intel

AP 8550, Ba/50 160,60, 188/50  ADVANGE INFORGIATION

execution of user commands.
8D0S: Basic Disk Operating System

The BDOS is the logical, invariant portion of the
operating system; it supports a named file
system with a maximum of 16 logical drives,
containing up to 8 megabytes each for a poten-
tial of 128 megabytes of on-fine storage.

BIOS: Basic Input/Qutput System

The physical, variant porticn of the operating
gystem, the BIOS contains the system-
dependent inputfoutput device handlers.

CP/IM* COMPATIBILITY

CPIM-86 files are completely compatible with
CPIM for BOBC- and 8085-based microcomputer
systems. This simplifies the conversion of soft-
wara developed under CPIM to take full advantage
of iAPX 86, B8, 186, 188-based systems.

The user will notice no significant difference be-
tween CP/M and CP/M-86. Commands such as
IR, TYPE, REN, and ERA raspond the same way
in both systems.

CPiM-86 uses the iAPX 86, 88, 186, 188 registers
corresponding to 8080 registers for system call
and return parameters to further simplify software
transport. The 80150 aliows application code and
data segments to overlap, making the mixture of
code and data that often appears in CPIM applica-
tions acceptable to the iAPX 86, 88, 186, 188.

Unlque Capabillties of CP/M-86 in Sllicon

1. CPIM-86 on-a-chip reduces software develop-
ment required by the system designer. It can
change the implamentation of the operating
system into the simple inclusion of the 80150
on the CPY board,

As described later, the designer can either
simply incorperate the intel chip without the
need for writing even a single line of additional
code, or he can add additional device drivers by
writing oniy the small amount of additional
code required. ‘

. The BD150 is the most cost-effective way to im-
plement CPIM-86 in a microcomputer. The in-
tegration of CP/M-86 with the 16K bytes of
system memory it requlires, the two boot ROMS
required in a diskette-based CP/M-86, and the
on-chip peripherals (interrupt controller and
timers) lead to savings in software, parts cost,
board space, and intarconnect wiring.

3. The reliability of the microcomputer is in-

creased significantly. Since CP/M-86 is now
always in the system as a standard hardware
oparating system, a properiy functloning
system diskette is not required. CPIM-88 in
hardware can no longer be overwritten acciden-
tally by a runaway program. System reliability
is enhanced by the decreased dependence on
floppy disks and fewer chips and interconnec-
tions required by the highly integrated 80150.

. The microcomputer systerm bocts up CP/M-86
on power-on, rather than requiring the user to
go through a complicated boot sequance, thus
lowering the user expertise required.

. Diskiess CPiM-based systems are now easy to
design. Since CPM is already in the microcom-
puter hardware, there is no need for a disk driva
in the system if it is not desired. Without a disk
drive, a system is more portable, simpler to use,
less costly, and more reliable,

. The administrative costs asscciated with
distributing CPIM-86 are eliminated. Since |
CP/M-86 is now resident on the 80150 in the
microcomputer system, there is no end-user
licensing required nor is there any serialization
requiremant for the 80150 {bacause no CPM
diskette is used).

. End-users will value having their CP/M
operating system resident in their computer
rather than or a diskette. They will no longer
have to back up the operating system or have a
diskette working properly to bring the system
up in CPM, Increasing their confidence in the
integrity, reliability, and usability of the system.

80150 FUNCTIONAL DESCRIPTION

The 80150 is a processor extension thaf is fully
compatible with the 8086, 8088, 80186, and 80188
microprocessors. When the 80150 is combined
with the microprocessor, the two-chip set is
called an Operating System Processor and is
denoted as the iAPX 86/50, 88/50, 186/50, or 188/50.
The basic system configuration is shown in
Figure 1. The 80150 connects directly to the muiti-

‘plexed address/data bus and runs up to 8 Mhz

7-26

without wait states.

A. Hardware. Figure 3 is a functional diagram of
the 80150 itself, CPIM-86 is stored in the
16K-bytes of control store. The timers are com-
patible with the standard 8254 timer. The inter-
rupt controller, with its eight programmabie in-
terrupt inputs and one Interrupt output, is
compatible with the B253A Programmable in-

terrupt Controller. External stave 8259A inter-
"CGPM 1% a rag af Digiay L Ing

AFN-AGTR
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Flgure 3. 80150 Internal Block Diagram

rupt controilers can be cascaded with the
80150 to expand the total number of interrupts
1o 57.

B. Software. Digitai Research’s version 1.1 of
CPfM-86 forms the basis of the 80150. CP/M
consists of three major parts: the Console
Command Processor (CCP), the Basic Disk
Operating System {BDOS), and the Basic In-
put/Output System (BIOS). Details on CPfM-86
are provided in Digital Research's CP/M-86
QOperating System User’s Guide and CP/M-86
Operating System System Guide.

CCP - Console Command Processor

The CCP provides ali of the capabilities provided
by Digital Research’s CCP. Bruiltin commands
have been expanded to include capabitities nor-
maliy included as transient utllities on the Digltal
Research CP/M-86 diskette. Commands are pro-
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vided to format diskettes, transfer files between
devices (based on Digital Research’s Peripheral
Interchange Program PIP), and alter and display
/O device and file status {based on Digital
Research’s STAT).

Through User Intervention Points, the standard
CP!M-86 GCP is enhancad to atlow the user to add
new built-in commands to further customize a
CPfM-B6 system.

BDOS - Basic Disk Operating System

Once the CCP has parsed a command, it sends #
to the BDOS, which performs system services
such as managing disk directories and files.
Some of the standard BDOS fungtions provide:

Consoie Status

Console Input and Output

List Output

Select Drive

Set Track and Sector

AFN 04878
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Read/Write Sector
Load Program

The BDOS in the 80150 provides tha same func-

tions as the standard Digital Research CP/M-86
BDOS. '

BIOS - Basic Input/Qutput System

The BIOS contains the sysiem-dependent  HO
drivers. The 80150 BIOS offers two fundamental

fered on the 80150 or substitute or add any ad-
ditional device drivers of his cholce.

These two options negate the potentlal software-
on-silicon pitfall of inflexibility in system design.
The OEM can customlze the end system as
desired.

The predefined conflguration offers a cheoice
among several peripheral chip drivers includec on
the 80150, Drivers for the following chips are in-
cluded in the 80150 BIOS:

configuration options: 8251A Universal Syndhronqus! _
. Asynchroncus Receiver/Transmit-
1. A predefined conflguration which supports ter (USART)
minimum cost CP/M-86 microcomputer 8274 Multi-Protocol Serial Gontroller
systems and which requires no operating {MPSC)
system development by the system designer. 8255A  Programmable Parallel Interface
2. An OEM-contigurable mode, where the (PPI}
designer can choose among several drivers of- 8272A  Floppy Disk Controller
7220 Bubile Memory Controlfer
FLOPPY DISK
 800818086/50106100184 80150 a272A i
ADDRESS/DATA BUS
62514 : B2554
CONSOLE PRINTEH.
Figure 4. Predefined Configuration
7-28 ' AFM U14678
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Even in the predefined configuration, the system
designer (or end user, i the system designer
desires) may select parameters such as the baud
rates for the console and printer, and the floppy
disk size {standard 8" or 5% * mini-floppy) and
format (FM single density or MFM double density,
single-sided or double-sided).

Drivers for the 80150 on-chip timers and interrupt
controller are also included in the BiDS.

The BO150 takes advaniage of the 80186 and 80188
on-chip perigherals in an iAPX 186/50 or 188/5Q
system. For example, the integrated DMA controller is
used. Alsc fully utilized are the integrated memary chip
selects and I/O chip selects.

Since all microcomputer configurations cannot
be anticipated, the OEM-.configurable mode
allows the system designer to use any set of
peripheral chips desired. This configuration is
shown in Figure 5.

By simply ¢hanging the jump addresses in a con-
figuration table, the designer can also gain the
flexibility of adding custom BiOS drivers for other

peripheral chips, such as bubble memories or
more complex CRT controllers. These drivers
would be stored in mamory external to the 80150
itself. By providing the configurability opticn, the
80150 is applicable to a far broader range of
designs that it would be with an inflexible BIOS.

MEMORY ORGANIZATION

When using the predefined configuration of the
80150 BIOS, the 80150 must be placed in the top
16K of the address space of the microprocessor
{starting at location FCOOOH) so that the BO150
gains control when the microprocessor is reset.
Upon receipt of control, the 80150 writes a con-
figuration block into the bottom of the micro-
processor's address space, which must be ip
RAM. The 80150 uses the area after the inter-
rupt vectors for system configuration information
and scratch-pad storage.

When using the OEM-configurable mode of the
B0150 BIOS, the BO150 is placed on any 16K boun-

FLOPPY DISK
[
BOGE/BOBSIADY AB/AT168 OTHER
cPY 80150 82724 PERIPHERALS
ADDRESS/DATA BUS Y
B2614 B255A azr4
ASYNCHRONOUS KEYBOARD, SYNCHRONOUS LINE,
COMMUNICATIONS,  PARALLEL PRINTER  SERIAL PRINTER,
CONSOLE, CONSOLE
SERIAL PRINTER

Figure 5. OEM Configurable System
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dary of memory except the highest {(FCO00H) or
iowest (00000H}. The user writes interface code{in
the form of a simple boot ROM) to incorporate and
tink additional features and changes into the
standard 80150 environment. The configuration
biock may be located as desired in the address
space, and its size may vary widely depending on
the application.

Memory Disk and Bubble Memories

A unigue capability offered by the 80150 is the
Memory Disk. The Memory Disk consists of a
block of RAM whose size can be selected by the
designer. The Memory Disk is treated by the
BDOS as any standard floppy disk, and is ons of
the 16 disks that CP/M can address. Thus files can
be opened and closed, programs stored, and
statistics gathered on the amecunt of Memory Disk
space left. '

The 80150 zlso contains software drivers for 7220
bubble memory controller. Use of a bubbie memaory
beard as a substitute for one floppy disk drive is directly
supported.

The Memory Disk opens the possibillty of & por-
table low-cost diskless microcomputer or network
station. Applications software can be provided in
a number of ways: '

a. telephone lines via a modem.

b. ROM-based software.

c. a natwork.

d. bubble memory based software.

e. low-cost cassettes.

TYPICAL SYSTEM CONFIGURATION

Figure 6 shows the processing cluster of a
“typical” iAPX 86/50 or IAPX 88/50 OSP system.
Not shown are subsystems likely to vary with the
application. The configuration inctiudes an 8086
{or 8088) operating in maximum mode, an 82844
clock generator and an 8288 system controller.
Note that the 80150 is located on the CPU side of
any latches or transceivers.

Timers

The Timers are connecied to the lower half of the
data bus and are addressed at even addresses.
The timers are read as two successive byies,

E

!

R 1 E
H P
! ; Tk :
) CoNTROL
T - TLK % [ > ¥k R :‘I :
S2494 [~ 7 ""__' 1 7
| BORE D
| BHE J—
BHE
I e lﬁ“-\ a1 LpCAL
. [acoREss/patay] wee: e . AHD
| . | AT ADDAESS > . SYSTEM
. r—‘ = e e . RESDUACES
H 1 RED H 1 r an
T 5 |
| o .
| : | ms
! L . e I ; .
: 3786 DATA .
| | | e Sen D_U
H i : __DM_-_
; INT E) /d J i
Lok Y ROV |
ADN3 /I_I
apa [ —
3 DECODE
10es LOGIC
1
MEMCS —
I N
LIR
1D :
BAVD . .
N [ ntearupT AcouEsTS
1R7 —_—"
-] svsTicK b1
L

Figure &. Typical OSP Configuration
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always L.SB followed by MSB. The M3B is always
latched on a read operation and remains |latched
until read. Timers are not gatable. An external
8254 Programmable Interval Timer may be added
to the system.

Baud Rate Generator

The baud rate generator operates like an 8254
{square wave mode 3). Its output, BAUD, is initially
high and remains high untii.the Count Register is
inaded. The first faliing edge of the clock after the
Count Register is loaded causes the transfer of
the internal counter to the Count Register. The
output stays high for Ni2 [(N + 12 if N is odd]} and
then goes tow for Nf2 [(N — 132 if N is odd]. On the
falling edge of the clock which signifies the final
count for the output in low state, the output
returns to high state and the Count Register is
transferred to the internal counter. The baud rates
can vary from 300 to 9600 baud.

The baud rate generator is located at 0CH {12),
relative to the 18-byte boundary In the YO space in
which the 80150 component is iocated. The timer
control word is located at relative address,
OEH({14). Timers are addressed with 10CS=0.
Timers 0 and 1 are assigned toc use by the OSP,
and should not be altered by the user.

The 80150 timers are subset compatible with 8254
timers.

Interrupt Controiler

The Programmable Interrupt Controiler {(PIC), is
also an integra} unit of the 80150, Its eight input
pins handte eight vectored priority interrupts. One
of these pins must be used for the SYSTICK time
fungtion in timing waits, using an external con-
naction as shown. During the 80150 initialization
and configuration sequence, each 80150 interrupt
pin is individually programmed as either level or
edge sensitive. External slave 8259A interrupt
controllers can be used to expand the total
number of interrupts to 57,
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In addition to standard PIC functions, the 80150
PIC unit has an LIR output signal, which whan low
indicates an interrupt acknowiedge cycle. LIR=0
is provided to control the 8289 Bus Arbiter
SYSB/RESB pin, This will avoid the need of re-
questing the system bus to acknowledge local
bus non-stave interrupts. The user defines the in-
terrupt system as part of the configuration,

INTERRUPT SEQUENCE
The interrupt sequence is as follows:

1. One or mere of the interrupts is set by a low-
to-high transition on edge-sensitive IR inputs
or by a high input on level-sensitive IR inputs.

The BO150 evaluates these reguests, and
sends an INT to the CPU, if appropriate.

The CPU acknowledges the iINT and responds
with an interrupt acknowledge cycle which is
enceded in Sp - Sp.

Upon receiving the first intarrupt acknowledge
from the CPU, the highest-priority interrupt is
set by the 80150 and the corresponding edge
detect latch is reset. The 80150 does not drive
the addressidata bus during this bus cycle but
does acknowledge the cycle by making
ACK =0 and sending the LIR value for the IR
input being acknowledged.

The CPU will then initiate a second interrupt
acknowledge cycle. During this cycie, the
80150 will suppiy the cascade address of the
interrupting input at Ty on the bus and also
release an B-bit pointer onto the bus if ap-
propriate, where it is read by the CPU. If the
830150 does supply the pointer, then ACK will
be low for the cycle. This cycle aiso has the
vaiue LIA for the IR input being acknowledged.

This completes the interrupt cycle. The ISR bit
remains sef until an appropriate EXIT INTER-
RUPT primitive (EOQl command} is called at the
end of the Interrupt Handler,

AFN Q14678



intel

80150/80150-2
iAPX 86/50, 88/50, 186/50, 188/50 ADVANCE INFORMATION

ABSOLUTE MAXIMUM RATINGS*

Ambient Temperature Under Bias . ... .
Storage Temperature
Voltage on Any Pin With
Respest to Ground
Power Dissipation

... 0"Cto70°C
..... —65°C to 180°C
~1.0Vto + 7V
.. 1 0 Watts

*NOTICE: Stresses above those fisted under Absoiute
Maximum Ratings may cause permanent damage to the

device. Tins is a stress rating only and functional operation

D.C. CHARACTERISTICS (T,=0°Cto 70°C. Voo =451055v)

of the device at these or any other conditions above those
indteated in the operationaf sections of this specification
is notimplied. Exposure to absolute maximum rating con-
diltons for extended peniod may affect device refiabifity.

Symbal Parameter Min. Max. Units Tast Conditions
L' Input Low Voltage 05 0.8 v
Vig Input High Voltage 2.0 Yog + .5 "
L Output Low Voltage 045 v low ~ 2mA
Vau Output High Voltage 24 v “lopg + 400uA
T e Power Supply Current 200 mA To-25C
Iy Input Leakage Currenl 10 iy 0 < Vi = Voo
Iy IR Input Load Currant 10 1 Vi = Veg
300 LA V=0
o Qutput Leakage Current 0 e 45 = Wy = Ve
Vou Clock Input Low 0.8 ¥ ‘
Ve Clock Input High 39 v
Cr Input Capacitance 10 pF
T e 1/0 Capacitance 15 pE
lews Clock Input Leakage Current 10 uh Vin - Vor
150 wh Vi = 2.5Y
10 wh Vi = OV
A.C. CHARACTERISTICS (1, - 0-70°C, Vg, = 4.5-5 5 Volt, Vgg = Groung)
80150 80150-2
Symbol Parameter Min. Max. Min. Max. Units Test Conditions
| Tog CLEK Cycle Penod 200 - 125 j_ — ns
Toich CLK Low Time a0 - 54 - ng
TeHeL CLK High Time 69 2000 44 2000 ns
TaveH Status Active Setup Time BO - 65 - ns
Tengy Status Inactlve Hold Tima 10 - 10 - - ns
LET Status Inactive Setup Time 55 - 55 - ns
TousH Status Active Hold Time 10 - 10 - ng
TascH Address Valid Satup Time 8 - 3 - ne
TeLam Addregs Hold Time 10 - 10 - ng
TeseL Chip Select Setup Time 20 - 20 - ng
Tenes Chip Select Hold Time 0 - il — ns
ToscL Write Data Setup Time B0 - 80 - ng
" Termm Write Data Hold Time 10 - 10 - ns
ToLH IR Low Time 100 - 100 - ns
Tey o Read Data Valid Delay - 140 - 108 ns G, . 200pF
""" Teron Read Data Hold Time 10 - 10 - ns
" ewx | Read Data to Floating 10 100 10 100 ns -
Terea Cascade Address Delay Time - 85 - 85 ns
?’32 AFMNINAGR
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A.C, CHARACTERISTIC (Continued)

80150 80150-2
Symbol Parameter Min. Max. Min. Max. Units Notes

Tever Cascade Addresse Hold Time 10 — 10 - ns

Tiave INTA Status t Acknowledge - an - 80 ns

Tehed Acknowledgs Hold Time 1) - 0 - ns

Tegax Chip Select to ACK - 110 - 110 ns

Tsack Status to ACK - 149 - 140 ns

Taack Address to ACK - 80 - 90 ng

Teon Tirner Cutput Delay Time - 200 - 200 ns €L = 100pF
Terony Timer! Qutput Delay Time - 200 - 200 ns G, = 100pF
TaHH INT Cutput Delay T 200 - 200 ns

Tl IR Input Set Up 20 20 ng

WAVEFORMS
AC.
CLK __—[_.—\_/1.
TCLOD
e, X

— TULH | p—

T e
B

INT
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USER LIBRARY

The Insite User's Program Library is an intel-sponsored software library supporting Intel microcomputer
products. There are currently over 325 programs in the Library collection.

Insite offices are located in the U.S., Brusseis, Paris, Germany, the L.K_, and Japan, serving about 1,500
members worldwide.

Asthe Library collection is built on programs submitted by Intel empioyees as well as customers, we encourage
and welcome all program contributions. These contributions are essential to the growth and success of insite.

in the following pages you will be introduced to more In-depth information about Insite. Membership and
program submittal forms, inctuding a comptete program index listing, are also included for your convenience.
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INSITE™ USER’S PROGRAM LIBRARY

» Programs for 8048, 8051, 8080/8085, m Diskettes, Papef Tapes, and Listings
and 8086/8087/8088 Processors . Available for Library Programs
u Accepted Program Submittals Entitle = Program Library Catalog Otfering
You to a Free Membership or Free Hundreds of Programs
Program Package m Updates of New Programs Sent During
= Worldwide Qifices to Serve You Subscription Period

Insite, Intel’'s Software Index and Technology Exchange Library, |8 a varled collection of programs and
routines that have bean written by users of Intel microcomputers, single-board computers, and develop-
ment systems. This expanding library of programs covers a broad range of software tools that Includes
monitors, conversion routines, peripheral drivers, translators, math packages, and even games. As a
library member, you ¢an acquire a copy of any program within the library on any of its available types of
medla. By taking advantage of the availability of existing library programs, numerous hours of coding and
debugging time can be saved and routine or redundant programming operations can be sliminated. The
Insite Program L.ibrary alzo serves as a learning tool for indlviduals unfamiliar with assembly or high-level
languages assocciated with Intel’s family of microcomputers.

Membership. Membership in Inslte is available on an annual basis. Intel customers may become
membears through an accepted program contribution or paid membership fee.

Program Submittals. The Insite Library is built on program submittals contributed by usars, Customers are
enhcouraged to submit their programs. (Detalis and forms are available through the Insite Library.) For each
accepted program, submittors will regeive a choice of upto three free programs {for amaximum value of $300),
or free membership with Insite for dne year.

Program Library Service. DISKETTES, SOURCE LISTINGS or PAPER TAPES are available for every
program in Insite. Diskettes ara available on single or double density, 8" or iPDS 5'4”. Membership is required to
purchase programs.

Insite™ Program Library Catalog. Each member will be sent the Program Library Catalog consisting
of an abstract for each program indicating the functlon of the routine, required hardware and software,
and memory requirements.

Insite members will be updated with abstracts of new programs submitted to the Library during the sub-
scription period, For catalog and yearly subscription fee please refer to the Intel OEM Price List or contact
the nearest insite or Intel Sales Office.

INSITE QFFICES ARE WORLDWIDE, WITH FIVE LOCATIONS TO SERVE YOU:

NORTH AMERICA THE ORIENT

Intel Corporation Intet Japan K.K.

3065 Bowers Avenue . 5-6 Tohkohdai, Toyosato-cho,

Santa Ciara, California 95051 Tsukuba-gun, Ibaraki, 300-26, Japan

ATTN: insite User's Program Library ATTN: Insite User's Program Library

Telephone: 408-987-8080 Telephone: 029747-8511

EURCFE )
intal Corporation S.A.R.L. Intal Semiconductor GrbH Intal Corporation {L.K} Ltd.
5 Place de la Balance Seidistrasse 27 Pipers Way
Sllic 223 8000 Muenchen 2 Swindon SN3 LRJ
94528 Bungis Cedex, France West Germany Wiltshire, England
ATTN: Insite User's Program Library ATTN: Insite User's Prograrn Library ATTN: In‘sita User's Pro
. 'y : gram Library
Telephone: 0687-22-21 Telaphone: 082-5389-1 Telophone: 0763-485-388
8-2
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SUBMITTAL REQUHREMENTS

Programs submitted for Insite review must follow the guidetines ilsted below:

Programs must be written in a language capable of compilation and assembly by the currently-supported
version of an Intel standard compiler/assembler. Accepted languages are documented inthe foliowing manuals
avaltable through Intel's Literature Departmant.

— BASIC-80 Reference Manual, Order No. 980758

- FORTRAN-80 Programming Manual, Order No. 980481

— FORTRAN-86 User's Guide, Order No. 121570

— Pascal-80 User's Guide, Crder No. 981015

— Pascal-86 User's Guide, Order No. 121539

— PL/M-B0 Programming Manual, Order No. 980268

— PL/M-88 Programming Manual, Order No. 980466

— MC3-48 and UPI-41A Assembly Language Manual, Order No. 980255

- MCS5-86 Macro Assambly Language Reference Manual, Order No. 121703
- B080/8085 Assembly Language Programming Manual, Order No. 380840

-~ 8066/8087/8088 Macro Assembly Language Reference Manual for BOBS Based Development System,
Order No. 121623

— B086/8087/8088 Macro Assembly Language Reference Manual for 8086 Based Development System,
Order No. 121703

— 8089 Assembler User's Guide, Order No. 880838

- Microsoft BASIC Compiler Reference Manual, Order No. 121805
-~ Microsoft BASIC-B0 Reference Manual, Order No. 121806

— Migrosoft BASIC Reference Book, Order Ng. 121857

— Microsoft Cobol User's Guids, Order No. 121802

— Microsoft FORTRAN-80 Reference Manual, Order No. 121798
— Microsoft FORTRAN-80 User's Manual, Order No. 121798

— Microsoft M/Sort Reference Manual, Order No, 121809

— Microsoft Utitity Software Manual, Order No. 121797

— C-86 Compiler Language User's Guide, Order No. 122085

A well-documanted source code furnished on an I1SI1S-formatted 8" diskette, CP/M-formatted 8" diskette,
RMX-formatted 8" diskette, or PDS 54" 18IS CP/M diskette.

A source lIsting of the program must be included. This must be the output listing of a compilation or an
assembly. No consideration will e given to incomplete programs or duplications of praograms already in the
Library.

A link and locate tisting (whenever applicable).

A demonstration program which assures the validity of the contributed program must be inctuded. This must
show the accurate operation of the program.

A somptete submittal form.

Licensed software or copyrighted material must be accompanied by a written release from the appropriate,
authorized person.
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Processor

Program
Title

Function

Required
Hardware

Requlred
Software

Input
Parameters

Output
Results

INSITE™ USER'S PROGRAM LIBRARY
SUBMITTAL FORM

J 8048 (18051 [J 8080/8085 [T 808G/B03Y/0088 O Other _____
Indicate the MDS series model the program was created on by checking the approprl-

ate box, and identlfy other MDS serles models the program may be compatible with.

Registers Modiiled: _ Programmer:

RAM Required: Company:
ROM Reguirad: Address:
Maximum Subrouline Nesting Lavel: City:

hd
Assembler!Compiier Used: Siate:
Programming Lapguage: Teiaphona:

ACKNOWLEDGEMENT AND AGREEMENT

Te the baat of my knowladga, | have ha right to this preg withaut breashing eny obllgadi ing i

prop v or fl ial Ik lan ol aihar parsony or 3 | am lbuting this g materlal on a noncontidantlal
nonobligatary basis to the tnaits User's Likary for incluslon In its program tebrary, and | agres that the |Llbrapy may use, duplicats, modify,
publieh, and gelt the prog el wiitiout itn or liabitity of any kind, The Insite User's Libeary may publish my nama and addrass, a

the contrlbulor, ta lacl|liale user inguires perlaining to this prog materak,

Data
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LIST OF PROGRAMS
ALPHABETICAL, BY APPLICATION
Program Title Order No.

ADD AND SUBTRACT: BOD NUMDErS . ... ..ottt iaiisitiiansnarinanaans CB1
By = e [V (o - E7
ASSEMBLER: BOBOMACRO, V4.1 ... ..ottt iiiiiaariiaarstanssasstssannssaniasns BF4
ASSEMBLER, CROSS: 8008 Code .....oiiiviiiiiiarianaiiernninnairscsnns P BCS
ASSEMBLER, CROSS: 8048 0On DG NOVA ........oirrurrr it ciaiisiaasnn e BC&
ASSEMBLER, CROSS: DEC PDP-8 or PDP-11. ... i i i i iiar i iianisas i iranaisaranns BC2
ASSEMBLER, CROSS: DEC PDP-11. .. sttt iiasias s itaansisansinsennnanssonass . PC3
ASSEMBLER, CROSS: DEC POP-11. .. ot rta oot et ssniiccassaianns BC4
ASSEMBLER, CROSS: MO 48 . .. ... it it it ittt iatesraaaasraasrassrorans BC1
ASSEMBLER: MU G-48 ... it i et i et e e ra ey BF11
ASSEMBEER, ON-LINE . ...ttt iiiiiss i itins o stimne et sanransanannnsnennn BFS5
BAUD RATE: Detection and Setting Routine for MCS-51 ... ... iiiiviiinninaa BGS50
BAUD RATE: Modify . i i i i i s s i e ey BG25
BAUD RATE: Modify Under CP/M .. ...t iiiiiiis e iiiasnitanncnsronnnnssannn BG26
BITHANDLING: B04B. ... . iiiiii i ntios i estiarsasnetssnnrnssansns s BG35
BRANCH: MCS-48 Branch Table Routing . ..... .. iiiiii i iiisiiieirassiarsanrsonnns BG37
BREAKPCOINT: BOBY ... it ii i iiaesiaattarstonrtnassstansonsronnanssonsnn BD15
CALCULATE: CHECKSUM . ... it s i ama e cms st aaaa s BD16
CALCULATE: Sineor Cosine Routine ... ... o i i i CB13
CALCULATE: Square RoOt .. ... i i i iii i et i st it a i aa s CB5
CALCULATION: Least Squares Quadratic Fitting .................. ... ... oot CB3
CALCULATION: Natural logarithm ... ... . .. iiiiiiiia.., e CB4
CAPITALIZE: PL/M-86 Keywords - ... .ot ittt e iiieiiiatiasiaanaannensns B8G55
CHANGE: Load Addresses, iIAPX-B6/88 ObjectFile ... ...coviiiii i it BG42
CHECKBOOK . .ottt ii ittt iiaa st taastaasrnarstannstasrssasttsnrtansininsns BAS
CLOCK: 8748 Clock and LCD Tachometer . ., ... oot inniriaiiaaraasiaanaaas BG30
CLOCK: MICRO/SYS MC1460 Real Time Clock Board Litilities .. .......ooovveiiiianans BG31
CLOCK: Real Time ..ttt ittt ettt ae st sasiiessansnanionns BG29
COMMANDS: Meta-Programs .. ...oueviesiiensiatsiaruronnusinnsiantratanironnnns BG3s8
COMMUNICATION: DEC PDP-11 to intellec Development System ... .................. BB16
COMMUNICATION: HP Calculator with Inteliec Development System-800............ .. AD1

- COMMUNICATION: Intellec Development System 220/230 with SDK-85, V1.0........... AD4
COMMUNICATION: Intellec Model 220/230 to Timesharing Computer ................. ADE6
COMMUNICATION: Intellec Model 800 to/from DECPDP-10 .. ... ... ..o iiiiniinnaan, AD8
COMMUNICATION: Intellec Development System to/from DEC ....... e ... ADMO
COMMUNICATION: Intellec Devetopment System to/from Tektronix 8001 .............. AD11
COMMUINICATION: Intellec Development System Series-Il with Minicomputer ......... ADY
COMMUNICATION: Intellec Development System Series-It with PROMPT-48 ........... ADZ
COMMUNICATION: Intetlec Development System PROMPT-480r-80.................. AD3
COMMUNICATION: Intellec System to Serial Cutput Device . ........ccvvivnreenrinnas AD14
COMMUNICATION: Intet Davelopment System to/from Hewlett-Packard Computer . .. .. AD15
COMMUNICATION: Intet Development System to/from VAX 11 .......... ... e AD13
COMMUNICATION: intel MDS-Data I/0 Programmer Interface.............. werrrenaas BES
COMMUNICATION: iPDS to/from MDS-800 under CP/M-80 .. ...............oinnnina.. AD19
COMMUNICATION: NDS-II to/from iPDS Running CR/M-80. .. ... ... ..o oaia.t AD17
COMMUNICATION: Series-lil to/from |1BM PC or PC-Compatible. . .................... AD23
COMMUNICATION: Tektronix DAS 9100 Digital Analysis System to

Intel Development SystemT. ... it i ittt et s AD12
COMMUNICATION: Two Intetlec Series-It Development Systems . .................. ... AD7
COMMUNICATION: Xerox File Transfer Facility ... ... .o, AD16
8-5 : -
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Program Title Order No.
COMPARE: 8048 or 8048 ROMS . ................ et emrarreraarieraataraaaiaranaa AE11
COMPARE: Files .............ccvvvnenen. e areecaiaes et ia s B8DM
COMPILER: PaSCAl ...t ter i tr et e isir ettt s iar e tartasasraninacioransa BF1
CONSOLE ACCESS: Inpui and Output forSerlestll ... vttt i e BD36
CONTROLLER: 8278 Keyboard/Display ..... e O Y Vo]
CONTROLLER: 8282 0N B7d1A ... .. ittt iarartatararraarirrtaresnsrararianaris AC4
CONTROLLER: Duai Floppy Disk Drive .........cco0uv. F et st AB11
CONTROLLER: Firmware for iSBC-080. . ... . ot iiiiriisrarrarantarisnararreranss ACY
CONTROLLER: PID Control LOOPS ........ocvveneinann. feereas e et AB20
-CONTROLLER: PRHOMPT-48 Interactive . . .. ...v it iiiiirrnr e isianisanrannninnas AB2Z .
CONTROLLER: UP1-41 8-Digit LED Display ... ..o voviiiiiiiiiiiiinieeraniinereinnas AC1
CONTROLLER: UP1-41A/42 Digital Cassette, V25 ........... v e ey ACSH
CONVERSION; ASCH-Decimal to/from FPAL Number .........oorviiniiiiiiieninianns BB13
CONVERSION: ASCII Floating Point Numbers to AM%711 and
Intel 8231 4 Byte FP Format ... .ot e it e et e raiararaenan BBS
CONVERSION: ASCIH to Floating Point. ... ooii i iei i ia et iacarnntaeeannns BB14
CONVERSION: ASCH to/from EBCDIC. ... .........., et ie e erar e BB1
CONVERSION: ASCH to/from Floating Point . ......civiiiiiiiiiiierieanannnis ceenan BB
CONVERSION: ASCll Code to/from intel Floating Paint . ... .....vvviivrnivinenns BB12
CONVERSION: Binary 10 BlOD .. .t iit i r e iasiariat e taraaransaranersrinnsas BBE&
CONVERSION: Binary 1o BOD . . ...t et et ettt crie i aeenas BB7
CONVERSION: Convert/Format/Print ... ... civrirririiri et irrariararrarirransrans BEBE8
CONVERASION: Decimal to/from Floatingh Point ..........cooiiiiiiiiiiiii iy, BBY
CONVERSION: FORTRAN or FPAL Floating Point to/from Decimal .................... -BB10
CONVERSION: Hex t0 ASCH ...t it e i iiat et ncaraenarasacaannenns BRB2
CONVERSION: ISIS-I to/from CR/M o it e e e rartartrnarintararnr i BB18
CONVERSION: MCON-6800 Source Code to 8086/88 SourceCode ...............co00s . BB3
CONVERSION: ZCON-Z80 to 8086/88 Source Converter........ e b BB4 -
CONVERT: 8051 Binary to/from BCD ... ... ... iiiirrrrrinricvanrines e ... BB24
CONVERT; 8086 HEX File to 80B0HEX File . ...t e e, BBZ26
CONVERT: ASCII Octal/Decimal/Mexadecimal to
ASCII Octal/Decimal/Hexadecimal/Internal Binarny . .....covveiinniiririiieinnnennns BB27
CONVERT: Double word to ASCIH String .......oooiviiiiiiiiiiiiiiiaiiiiinaaa.., ... BB22
CONVERT: Fixed Point to Floating Point ... .. .ot ieiiaranrrrioianacaeiens BB21
CONVERT; FPAL Numbers to/from IBM 32-Bit Floating Point ................... AP BB28
CONVERT: Intel HEX Code to BASIC DATAStatements ..........cciviiiimirianennnns ‘BB25
CONVERT: ISIS Object Module to CP/M Object Module . ........oooviii iy BB23
COPY. Disk ..... e, R PR, e rerrererar e rar s BG28
COPY: Diskette. . ............ o w e e s as e aa e e ar et e BG27
Lo G b5 1 T T A BG43
COPY: IPDS CP/M-BO Diskatle ... ... et i i it e s rantnn et raninrsearanss BG45
COPY:; PDP-—11 Disk File to Intel 1S1S-11 Dlsk File ............................ P BB15
COUNT: ICE-80 Machine Cycles. ...........cvninent, e raer e BD10
COUN T Program UsBOe . ... v it iar et ieiarar e arasrarsasranreseasisianacarsons BG40
Lol 2= Tl B T o ¢ R O ety E6
CREDIT: Used on Modified Hazeltine 1500...... e aa e BG33
DEBUG: CAT.88 (iRMXBB Task DebUGOer} ....vvrrerriri i irransrirranasaraens BD34
[0 L 1 A AE7
DEMO: IAPX-BB ... ..ottt iiiirariniaraiiantasaenaais s aa e AE13
DEMO: iRMX 86 Multitasking Spectrum Analysus ..... e rer e arat e raaatana AES8
DEMO SOFTWARE: B275 ................. PR A e AES
DEVACE, /0 UPI-1A Combination .....coco v it iieririavrarrarartraananans AC2
DIAGNOSTIC 8080 1/0 ... i i ittt e et rar e aaas e, AE2
DIAGNOSTIC: Microcomputer Development System 230, ... . ... . it AE9
DISASM ............ e rarasanee e s e e sa i as et aaar s BD6&
DISASSEMBLER: 8048 Ob}ect Cocle .............. rrareariarraranraas e, BD8
B-6
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Program Title Order No.
DISASSEMBLER: 8080 Cote ...ttt iiiiiriiraitaraiarartttiaarantaatastasiaraoianas BDt
DISASSEMBLER: 8080 Code .......... b et taaaaiaraaeiaae e BD4
DISASSEMBLER: B0BD Object Code .. ..ottt i it it aaiaraaaas BD2
DISASSEMBLER: ICE-80Ver21 .........c0vvnaus. e tetar et a i BD3
DISASSEMBLER: {SIS-H Object FIl@s ... ....ccvririnianrrrraririnnnenrrrrssinnes BDS
DISPLAY: ISIS Directoryunder CP/M . ... .ottt i e e iarianians raereaen BG46
DIVISION: 32-Bit by 16-Bit .. ... .. .t i it ir i iarearrnarinnnrmarranranns cB12
DOWNLOAD: iPDS to Sorial Port ... .ottt i aiiaarariasranasnnass AD18
DRIVER: 8048 Seven-Segment Display .. ...t iiiiiiiiiiieioiiasiiaransesnaeanas ABS
DRIVER: B0BE Serial /O ... .. it ieririranannnnns e “AB1
DRIVER: Audio Cassette Recorder ......oovi it iiaiiaiiiiaasrarionainanss ABB
DRIVER: Bios and Boot Program for CP/M-BO . ... i en s AB22
DRIVER: Cassette Operating Systom . ......oiiriir e iiiaraerararrantasraraassness AB7
DRIVER: Dumb Terminal Simutator. ... ....... e a e e de e AB10
DRIVER: intellec Development System Series-1l as Dumb Terminal..................... AB9
DRIVER: iPDS Dumb Tarminal . . ..ot ittt it i araarariaarartasraraaranens AB23
" DRIVER: iSBC 86/12 Real Time Clock Driver .. . ... .or i cie e i ey iaaiaainaaerernes ABR19
DRIVER: Okidata Microline 84 Line Printer. . .......cveiit i ieriaerarannanens AB25
DRIVER: PROM Programmer . .. ... e et ariceanne e aaes BE7
DRIVER: RMX-80, for the iSBC 254 Bubble Memory with 80/10Board ............ ...t AB14
DRIVER: RMX-80, for the iISBC 254 Bubble Memory with 80/20/30Board ............... AB15
DRIVER: RMX-86, for the iSBC 254 Bubble Memory Board .. _.................... e AB16
DRIVER: RMX-80 for ISBC 534 . ... ittt e it ar i rariasrrraraanns AB12
DRIVER: RMX-80 for SBC 215 Controller Board .. ... ...oiiiiiii it ianinnns AB13
DRIVER: RMX-86, for the IPAB-128, iIPAB-2586, iSBX-251 Bubbie Memory Products ...... AB17
DRIVER: RMX-86, High Performance Drver. for iSBC-550
Ethernet Communications Controller.......... ..ot iiiiiiirrieiricnisnnninns AB18
DRIVER: SYCOR 135 Cassette Operating System .......... i iiiiiiiiiiiiiiiiiaiinns ABSB
DRIVER: Tektronix 4010 Graphic Screen ...........civiiriiriiieirrrerrsnenissnninns AB3
DRIVER: T Omni 810 Lingprinter . ... oottt ittt et iartar e irtanaatarasranins AB4
DRIVER: USART for iSBC-86/ XK. ... i i s re s rsirenannrsnrarnns AB21
DUMP: Diskete ...t iir s iie i tan e tinio e in s e e e BD27
DUMP: Diskette File ... oot i et e ettt i a it e et cinenaaeas BD28
DUMP: Diskete File ..... ...t i ittt e iarasierrsnartennarannaninas 8026
DUMP: iAPX-86/88 Absolute Object File . ... ..o i BD30
DUMP: i SBC B8/ 12 MBmOIY & oot it eras e s in e sirtasaastarioniernorasrasines BD29
(D10 Tty o A BG54
DUMP: Symbol Table ... i i et e et et i ia et s BD21
0 I - BD33
L = BD31
EDIT: Inspectand Change File. ... ... ... . i BD32
BT TOXY ..ottt et ianteten s iesanrantntatanassntasssonassansassariasinos BA4
EDITOR: Text, Intel X117 . ..ottt ir i ciarainaerinnanianna e BA3
EXECUTIVE: Real Time ..... e e e e e e AAB
EXERCISE: Data Translation MULTIBUS Analog VO Boards ........ciiieiiiniineianes BEE
F R ettt ittt et ias et s et rassarrararasaatarartarsratastastassananinnsn BG13
T BG12
GAME: Bandit. . ... cooi it iiitat ettt araraararariastasasioaranianioneasnn D3
GAME: BIaCKk BOX ... ..o it e e e e D15
GAME: Breakout ... .ottt ettt e e e e et D13
GAME: 8PS ... o ittt ittt i r e r e aaaaea D5
LY | T o D6
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GAME:

Pregram Title

GAME: Mastermind ... ... ... ittt i iiriainn. e iaiaaeaa. e .-

BAME:. MBZE . ... ittt ittt ettt et tm et e e amtaen s arne s arasrnssnsneensens :

GAME: MBZO ... . ittt it ie et iar e ianransarasrannanaranss e rererrerieraaa
GAME: Othellg . ..o e e et a e et

BAME: POKEr .. ittt ittt ininiestasaastsntstariosasnaststonasansantarassanaes

GAME: Slalom, V1.4 . ........ PO e iemaarerraaans
GAME: Tiny CHESS BB, ..ottt is e viserisrartarestarisranertsiansvrertonnriass
GENERATE: 18-Bit Random Number . ... oottt iiiaia s iarariasasaaraniass
GENERATE: Calentar ... ....c.vvirianiainnrnnnsietansaannnens b
GENERATE: CCITT Cyclic Redundancy Check .......cciiiiiiiiinaiearinaanans PP
GENERATE: Disk Directary Library ... ... it i it iarnnaananns ceen
GENERATE: Fast Generation of IBM Bi-Sync CRC16 .................................
GENERATE: Graph . ... oo i ei i aaia e e, b,
GENERATE: High and Low Bytes from 8086 Hex File .................coiviiiivvennnn.
GENERATE: Histogram . ..o ittt ittt irresiaiiastnaanteststantataraasasanns

GENERATE: IBM Bi-Sync CRC16 ..... F b e e iy Cereeaay :

GENERATE: Music for SDK-85. . .ot iiiiiariii s iariarasiaranintastrsasanrantans
GENERATE: Qutput Signai ........ciniiininiiiinnen. Cereines e e
GENERATE: PL/M Cross Referance . ... ...ttt iiarirrrneannsnstncarannennnns
GENERATE: PROM Checksum Calculation ...........cocoiiiiiiiiiiiiiinians Peavanns
GENERATE: Public Symbol Cross Reference ...................... Crranraeiaa,
GENERATE: Public Symbol Cross Reference (Update} ...t iiiiiiiiiianns
GENERATE: Random Number .. ,....... e ey Ceeaaenas R reea
GENERATE: Software Documentation............ocovviiiannnen erasaaarans ararians
GENERATE: Stochastic Variates and Histograms ...... ... ..o iiiiiiiiiiiiiiaiianans
GENERATE: Symbol List . ... ..o i nii it e it Ciasararas
GENERATE: Symbol Table for BASIC-B0 . ... ... ciiiiiiiiiisiaiereraaririaraasasaona
GENERATE: Tabs............0ouua e N e ereeaaaas
GENERATE: XY Graphs o ovt ittt ir e riar et taererasissnnsasasrorarenserrasarsantnes

HANDLER: Enhanced RMX-80 Terminal Handier ......... et aa,
HANDELER: RMX/80 Minimal Terminal .. .. . ittt i icicrraranaarinsans

INCREMENT: Program Counter ..... e e e ar e ar s
INFO: NDE-1I File Information Utility ..........o i ,
INITIALIZE: Baud Rate. .....r et cr s cransarsnssaranserarartasannnssnsanenanen-
INITIALIZE: Baud Rate......ccvivivianirrinnrrrrnrarineisnans e eerabearar e
INTERPRETER: 80B6 Tiny BASIC ......... ... oviivniitts edeieraaaaas b caieaaan
INTERPRETER: Interactive 8087 Instruction Intarpreter ... ...coviviviinriarerianionans
INTERPRETER: LISP .. ittt ieiiii i cicantaraanas e reararaaras eieeaaraaa
INTERPRETER: LLL BASI -l ottt ririiriiei s rrrranentsraransnnssiasanransans
INTERPRETER: LLL/Chernack BASIC ... it ii i rriiiiirran s iaransasnaninias
INTERPRETER: MCS8-51 Tiny BASIC, V22, ... ......... ..., eraraaas Vet eere e
INTERPRETER: PILOT-80 ..coovvvrerenrnnnns e rareariararitratariaranrartaransas
INTERPRETER: RMX/80 Command Line .........coeiiiiiiiiiiinaniaranaas [N
INTERPRETER: SINglee St . o ov oo vt iar e trra s rasrarrrtnisrirnarsnessinransnas

LINKAGE: Series IH i8087 Linkage Modules ................ ves U

LIST:
LIST:
LIST:
LIST:
LIST:
LIST:
LIST:
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8086 Publicand External Symbois .. .. .coiiri ittt ii e i it arcaransa e
Directory, 1515 Diskette/NDS Disk . . .............. e R
LI TE-T 0=y G I - o7 (e oY
File ,..ooveiiiiiiiains e e areieaateniareaaearaceanas reerarediaaraaaaea
= et e rare
1= T8 4 0 - T
PL/M Compiler Errors .. ....oovvviviiiicrannaras

Fruit Machine . ..................... e aaaea e
GAME. HaNGMaN oot e s va bt tsas st s s rsrtsrarantasasranarsastnrartanas .

Order No.
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Program Title Order No.
I 1 ol B o = .... BG4
LI I 11 T8 o T BD14
LA S AVE: BAM . ittt iiia et ia e st a et e ettt ataaaaraas BG1
MACROS: Block Structures .......c.oviiiinii s iaviaransriasnnrarssisranss renraraes BG10
MACROS: Block SIrUCHUNES .., ittt i ottt tia et ataiaatesantaananan BGMH
MACROS: Enhancements for Credit TextEditor ..........coinii it iiiiinan, ... BAZ22
MAILLIST ........ o e r e e e ettt a it e E et a e e BAD
T T Y BAt
MAIL LISTS FOR BASIC B0 .. ittt it vinre i sarasiinrantniasiriaseraarassarans BA12
MATH PACKAGE: B2 . ... i ittt it ittt eiatiaetatatatncetanaaannanncs CA17
MATH PACKAGE: BO5T .. .t i iiintt et iasaniantnntiansantnrarisristonestsransinnns CA18
MATH PACKAGE: B080/8085 Fundamental Support Package ......cvvviiiincainanciass CA20
MATH PACKAGE: 8231 Arithmetic Processing Unit .............criiiriiicniinanan, CA16
MATH PACKAGE: Arithmetic Functions. . ... ittt iiirisisiiissasiarannanons cAN
MATH PACKAGE: Arithmetic Functions forMCS-48 . ... ... . it iiiinaas CA22
MATH PACKAGE: Double Precision Floating Point .........o i iiriiiiiininienncnanaes CA12
MATH PACKAGE: Double Precision Infeger.. ...ttty CA4
MATH PACKAGE: Fixed and Floating Point ........ccciiiiiin it ieiinrsnnaen- CAS
MATH PACKAGE: Floating Point ... ... . i aaas CA2
MATH PACKAGE: Floating Paoint ., ........ et e et ia e e e iaaaa CA1
MATH PACKAGE: Floating Point .............. et i aear e is e ey CA7
MATH PACKAGE: Floating Paint ... ... ..ot i aaas CAB
MATH PACKAGE: Floating Paint Library/8086......... e eer e CA13
MATH PACKAGE: Floating Point Utitities for FRALLLIB __.. .. ... ..o iiiiiians, CAB
MATH PACKAGE: High Speed Binary Math Package for8031/8051 ..................... CAZ1
MATH PACKAGE: Multiple Precision Arithmetic/8086 .............. i arareariaa e CA1l4
MATH PACKAGE: Muitiplication, Division, and BCD-Binary
Binary-BCD Conversion for BOST . ... .. i it et st ir s sy CA24
MATH PACKAGE: Multiphy/Divide . ... ... ..o i e iis i cia i CA1ls
MATH PACKAGE: Optimized Floating Point .. ... oiiiiiiir it eiiriiiranines CA9
MATH PACKAGE: Optimized Floating Point . ... ... . ciiiiiriiiiiiiiiiiiiarasianariian CA10
MATH PACKAGE: PL/M MUHIPIe Pracision . ... .o r e e ienramanneeraanannanesens CA3
MATH PACKAGE: Recursive Computation of Mean and Standard Deviation............. CA19
MERGE: Malling List.....oirrnisiiiriinieiiniotiosanratanasansiinneeiaaiansninnn BA10
MONITOR: Intellec B/MODB0 .. ... ittt iaiavaarorienortotorarsarinsiiss AA1
MONITOR: Bubbie Memory Development Software for Intel BPK-72.................... AA1D
MONITOR: HSE-49 Expansion Monitor ........oov e vieineivnas. e ae e AA13
MONITOR: Inteilec Development System, V2.0 .. .. it iiiiii it eiaisnraniinns AAB
MONITOR; iSBC 250 1-Megabit Bubbloe Memory ... ...t i it iaiens AAS
MONITOR: iSBC 254 Bubble Memory Board Monitor ....... e AAT
T o 11 T AAT
MONITOR: iSBC 80/05 0r 80/04 .. ... .. i iiiiiiiiaairariirarasionans e tare e AAl4
MONITOR: 8B B0/ 0 . ...t ittt et tataraeraraatarossorosassranantans AA1S
MONITOR: iISBC 80/10 0r 80/10A . . ... et et aaie s AA1E
MONITOR: iSBC 80/20 ar BO/20-4 . ... .ot iiia it ieieias e toraterantartsioninranes AA1Y
MONITOR: iISBC80/24..............-.. o r et r e a e r ey r et AA1B
MONITOR: iSBC B0/80 . . ..ot ie ittt iaat et atariataetsraranansastssiniorinen AA1Q
MONITOR: 1SBC 86/12 Numeric Processor Extension {NPX) Monitor < aovveviainnnn AAZ
MONITOR: SDK-85, V2.0 ... . it ittt tiiar st isiatastrsssranarras AA3
MONITOR: SDK-86 Keypad .....c.oiiniei it AAS
MONITOR: SDK-86 Sarial, V10 ... .. it iicitasteiariorantssarariniansorasiarins AA4
MONITOR: Super Monitor80................ P AA20
MONITOR: Super Monitor 86 .. .... e et a e r e AAZ1
MONITOR: Super Monitor 86 for the |SBC B8/45 .. i eraereraaiens AA22
MORSE CODE TUT OR V2.0 .ottt intiremneian e isaiaiaiiaiaiarataaascsenariis E3

a8-9
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Program Title Order No.
MULTIPLICATION: B8 BCD. .. oot vravianevans s r ey CcB10
MULTIPLICATION: 40-Bit ...... Ces e e ey CB14
PRINT 86 ............ b et ee e e ar e aa et et aanarearanes BG5S
PRINT: Cover Page .. ..ouiiin it v rsrrasinsninsnsrannsnns Carrriar e BA1
PRINT: Discounted Cash Flow ............... R BN PR, BAT
Lo S I - BA17
PRINT: Fles ..ooir i e ittt et e et iarrannnnans Meearaaaas e BAg
PRINT: Files ... i ii et iar it s e s e iartasatrrrransraarrianansranany BA19
PRINT: High Spead Uity ... oo vir et iineiiieiiiiiieiiaansseninanrnns Crraiereeera BG32
PROCEDURE: PascalGGScreen/CursorControl et raerarer e reraanarrsan.s.. BG4
PROCEDURE: PL/M DOCASE . . i i artrie st tannnanarcearanes BG9
PROCEDURES: PL/M-86 General Purpose LIDrary .........ccoviveiieinrnienerraniares BG49
PROCEDURES: PL/M QU DU sttt e ve e iin i teen st nsatannsnnnssnnnsnnnsa BGS
PROCEDURES: PL/M ULIlHES ...ttt aasriaareiaannaneeranianns BG7
PRCCESSOR: Macro ............. e e e e e e BF&
PROCESSOR: Text ................ e i aa e s anieerarr e aran BAB
PROGRAM: 8741A a5 iSBC B4 ... ...t iiiaiaanns e reanean vei.. ACH
PROGRAMMER: EPROM-BT00A ... .ottt ienraarriaartiaaanannseaaannns . BES
PROGRAMMER: EPROMS 2708/16/82. . ... .ot ittt iierieaennaarianananes BE4
PURGE: Symbol Tables .......cciviiiiiinninnnnnns b eteatisaaeraras et rreaeeras BD42
READYPUNCH: Paper Tape 10/trom SDK-85 RAM .. ..o ov i . R ..., BE3
RECEIVE ..... e e e e s araaae e ADS
RECOVER: Dlskette ........ e e amedeiasaaeiaars i raaaraas BG2
RECOVER: Lost AEDITFlles .....o.ivnriiiiiiiiiriainnnneinns Veveeaes e bensreaaranas BG51
RECOVERY: Diskette File ............ PR e ie e iaearaiaaiaaa eeeireanaas BAZ2
REL O CATE ittty itieia s raacnaaarastsaroaraarinarsianss e adananes BG41
REMOTE: NDS il Communication wuth IBM PC running MS/DOS......cciinviienans, AD22
"REMOTE: NDS-1t Communication with iPDS/Series-I/NI/IV (UPDATE) ................. AD2g/
: AD21
REMOTE: Terminal Control on Series-llunder CP/M-BO .. ... ..o iiiiiiiiiiiniiiian AB24
REMOTE: iRMX-86 Communication Program et r e r i ettty AD24
REPORT: Status of Exported Job ...............0vu. e eeaa b eveaar e ey BG44
RUNQFF: ASCII Text File to Epson Printer .......... Ceeneaeaaes i reeeeiaiiaa, BG48
SEND: CP/M-B0 PDS Files to Printer ViaModems ..........ciiiiiiiiiiniiiannas .. BG53
SEND: intel HEX Code to PROM Programmer.........c.eveerinssannnnasaiasas R BES
SEND: ISIS-PDS Files to Printer ViaModems .. ... iiiiiiiiiiiiiiiaiiiaiinannaas BG52
SIMULATE: IACX-96 ............. e h e et e e iear e ar ey BD40
SIMULATE: Light Bod .. v i riiiiiiiiariiaariaarinssasaarstansssansssrnnnsassionans ES
SIMULATOR: BO4B/49 Code, V1.3 ... it i it ier i irrr i stsnnannnannnes BB19
SIMULATOR: B048/48 Simulator .........coeviinnrvriininnr e e Crerann BB820
SORT: Bubble Sort and Binary Search Routines ... ea BG22
ST I Bl O o Co BG12
SORT:Disk Directorny ........ovvvieinrnanes e rar e rerenaae BG20
SORT: Diskette File . . ... ...t e iarrciinnrns et BGH
SORT:General .........ovviierrrrnrennncrncras eveeaaaas Ceeraaans easesiraans BA13
SORT: Public Symbols .. ..o v i i e i e i i i BD3%9
SORT: Symbol Table from an Absolute File .............cvvivvviennnn ey ... BD22
SOURCE FILES: iAPX-86/88 System Workshop Summary and Review ....... Ceeeeaaa, E1
SOWURCE FILES; iAPX-80/85 System Workshop Summary and Review........ Cerrerenns E2
SPELL.........ovvvvivenans e e et a s aaaraar e e aas BAZ1
SUBMIT: ISIS Command Sing....ooiiiiiiiiiiiei i e raaarrer e . BGé
SWEEP: IS15-! General Disk File Utility ............... r e rerar e recraaiaa, BG47
8-10
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Program Title Qrder No.
TES T B0B0 CPU oo i it ittt iiaiaertanetiarrasnrsisassansiannsiarsivenisnsrennss AE1
TEST: iSBC B0/M0 I/ PO it iieirt et iar e tsirreiaestasaintassrnanssinnans AE3
TEST: Error Correcting Code . ... ...ttt it ettt i AE12
TEST: MCS~48 Family CPU . ittt iiit i iaeisrar et resiaaniaratarnraseresnss AE10
TEST:  MOMMIONY ..ottt it ia s is s ian s ian i eiaeaas ey AES
TS T MO Y .. i ittt et ran st aasrssrsssrnssrsatesrnssiasesenns- AE4
TEST: PROM/ROM Checksum Self-Test .. .. .. .. . e iiie e ias BD17
B - 7 . I N AE14
THERMOMETER: Thermistor Controlled ..........oovriivnirreiranianeannaarannn.. BE1
BT 0 = L= T BDY
TRANSFORM: DISCRETE FOUMBT .« ..ttt ettt et iete e tiaitaeaaritarnsnasnsans CB1
TREE: Ltilities for Series-IV ar NBM . . .. o i i ittt er s e s aaasanans BGS57
I ] S T oW T N < BG3
L T ] o Y =T T Y E5
UTILITIES: RT1t Diskette WHility forintellec 800 ... ...ttt c i rnnnrnes BB17
L T | = - E4
WO RD PR CES S DR o i et ettt e e eiatt i aaiiaa i BAZ0
a1
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INTEL SOFTWARE STANDARDS

Intel’s software is built on standards which facilitate software portability and provide an open system for
software.

Intel’s software utilizes the emerging standards in graphics, networking, database and portable operating
system interfaces. This base system software provides a mapping from architectural and operating system
dependencies to a standard interface. High-levat applications are built from the standard interfaces and
remain portable across multiple configurations and operating systems, Figure 1illustrates the open software
modet relationship. ’

OPEN SOFTWARE MODEL

Applications Languages Word Spread D ::ﬁ#lim Business Project
PP R&L Processing Sheet Filling Graphics  Management
Pase System Language .

Software ubl Run-Time LAN Graphics Database

Operating RMX, Xenix

Sysiems CP/M, MS-DOS

Micro-
processors 86, 186, 286, 386
Figure 1

Intel has supported its fundamental software across multiple operating systems through the UDI operating
systemn interface. By writing software to use the UDI interface which provides memory management, I/O
routines, and exception handling—intel is able to port high level languages, language run-time, and
fundamental software to a new release or new operating system in minimal time. Thus Intel's software is
operating systern independent.

Intel's locai area networking products use the |EEE 802.3 CSMA/CD Access Method and physical layer. The
work for this standard was done jointly by intel, DEC, and Xerox and is commonly known as the Ethernet
protecol. The transport layer uses the proposed 1SO transport protacol specification.

A-l
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intet supports the ANSI graphics standardization effort and will offer products which utilize these standards.
The Virtual Device Interface (VD) standard deveioped by the ANSI X3H3 committee is intended to provide a
single standard which supports mulitple graphics devices with the same set of graphics functions. A
companion standard Virtual Device Metafile (VDM) will give a means of storing or transmitting pictures as
streams of VDI functions. A third graphics standard being supported by Intel is the North American Presenta-
tien Level Protocol Syntax {NAPLPS). NAPLPS is suited for raster-scan display {both CRT and hardcopy} and
is currently in final approval stage by ANSI. '

Intel’s Pascal and FORTRAN adhere to the ANS| standard and support optionat extensions. All Intel
languages (ASM-86, PL/M, FORTRAN, and Pascal) use common data types and parameter passing
conventions to allow inter-language calls. The real number data types in these languages utilize the IEEE
real math standard and use the numerics coprocessor or an emulator to support the real math operations
and functions. The object module formats (OMF} are commoniy used by all of the 86 language products as
weli as many language products supplied by independent software vendors.

INTEL SOFTWARE STANDARDS DOCUMENTS

Standard Document

UDi Run-Time Support Manual For iAPX 86, 88 Applications, Appendix A
{Intel 121776-002)

NAPLPS Intel’s Guide To Understanding The ANSI Videotex Presentation Level
Protocol (Intel 145412-001)

VDM, VDI Draft of proposed American Standard for the Virtual Device Metafiie,

ANSI X3H33 Virtual Device Interface Task Group

Local Area Network
— Data link and physical
layer (Ethernet)

— Transport layer

Draft I[EEE Standard 802.3 CSMA/CD Access Method and Physicai
layar Specifications, IEEE Computer Society

130 draft proposai 8073 Information Processing Systems, Open
Systems Interconnection-Connection Oriented Transport Protocol
Spacification

FORTRAN 77 Intel’s extension to ANSI FORTRAN 77 specified in FORTRAN-86
User's Guide {Intel 1215703-002}

Pascal Intet's extension to ANSI Pascal specified in Pascai-86 User's Guide
{Intel 121539-001)

Real Math Draft 10.0 of IEEE Task P754, December 1982.

8087 Support Library Reference Manual (Intel 121725-001).

Language Data Types.
and Parameter Passing

— Pascal
— FORTRAN

Object Module Formats
— 86

— 286

Pascal-86 User's Guide, Appendix J {Intel 121539-003)
FORTRAN-86 User's Guide, Appendix H {Intel 121570-002)

8086 Refocatable Object Module Formats (Intel 121748-001)

The Concrate Representation of 80286 Object Modules, Intel internal
document

iAPX 286 Compilers Writer's Guide, (Intel-in preparation)
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A-2




ntel

SOFTWARE SUPPORT SERVICES

A FULL SERVICE SUPPORT PROGRAM

Intel's Software Support Services is a comprehensive range of post-sales support programs for software and
systems purchased from Intel. Its objectives are to maximize the system’s performance and minimize
unnecessary downtime for greater productivity. These services are provided for all Intel developed and most
Intel marketed third-party software. .

PESCRIPTION OF SERVICES
S8OFTWARE SUPPORT CONTRACTS

1.

Subscription Service

Technical Reports

A technical report will be publishad quarterly for active products and semi-annually for mature products.
This will contain a Configuration and Compatibility Guide, a product performance exceptions list
providing solutions to known problems, a review of important curreni Software Problem Reports (SPRs)
submitted by custemers, and articles of general interest such as programming hints, A listing of product
manuals available from Intel is aiso provided; comments newslatter is also provided monthly.

Scoftware Problem Reporting Service (SPR)

Intel will respond to written questions {submitted on a standard SPR form} on product-specific software,
system, or documentation issues. Intel will verify receipt of the SPR promptly and normally will respond
within approximately 3 weeks. Intel does not guarantee a resoiution will always be available to specific
problems.

Software updates, associated manuals and documentation are provided at no additional charge for all
software products purchased by the customer and covered under a software support contract, Each
contract provides the customer with updates, manuals, and documentation for the covered software
product being updated. Copymg of software updates Is per the terms of the master software license
agreement.

Intel’s Technical Information Phone Service (TIPS) provides the Customer with direct communication with
amember of Intel’s Software Support staff. The Customer may call a single service number (L.5.) between
7:00 A.M. and 6:00 PM., (Mountain Time) for product-specific inquiries.

This service enables the Customer to:
Obtain assistance in using the product.
— documentation ¢larification,
— operational understanding.
Obtain product specific information.
-— problem identification.
— work-around, patch, or other sofution when avallable.
— information on existing SPRs.
If the reported condition is not an already documented SPR, cbtain assistance in problem (sclation
techniques.

As part of the TIPS, Software Support Services maintains a list of reported problems and problem
resolutions. TIPS does not include user application assistance or engineering time to derive a resolution to
a problem if none is currently available. {See Phone Consulting under Consulting Services.} However, the
Software Support Engineer will submit a problem report intoc the SPR system under the Customer name
when appropriate.

TIPS is offerad as a supplemantal tool for obtairiing maximum utilization of intel software products. Itis
expected that the Customer will avail himself of training ciasses as appropriate, and will make reasonable
offorts to utilize ali product documentation.

The Customer must designate one System Manager and one alternate whe are authorized to call the TIPS.
This service is offered on a one-year period, and continues thereafter on a month to month basis until
cancetled by either party with 30 days written notice.
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ORIENTATION/INSTALLATION SUPPORT PACKAGES

We have structured very specific support packages to assist our customers with the installation and
reconfiguration of such systems as NDS-11, 86/330, RMX and XENIX. See Intei's current price book fora listing of
support packages available today.

CONSULTING SERVICES

Consulting Services provides customized support for system, board, and component level customers.
Consulting services provide a wide range of support - from system designs to solving difficult development
problems to compiete project management and projact implementation.

1. Fleld Consulting — The Customer may contract for an intel Software Support Engineer to come on-gite to
assist and advise the customer in utilizing Intel software products, This service is available ona Time and
Material basis. Minimum period: 1 day (8 hours). Traveil time and expenses are biled separately as specified
in the price list.

2. Phone Consulting — The Customer may contract for an Intel Software Support Engineer in the Customer
Support Group to provide customer or application-specific research, effort, or consultation. Blocks of time
may be purchasad and utilized in minimum fifteen (15) minute increments.

INSITE USER'S PROGRAM LIBRARY

intel's Software Index and Technology Library is a library of programs that have been submitted by users of
Intel microcomputers, single-board computers, and deveiopment systems. Membership in INSITE enables the
Customer to order programs at a nominal charge. Members are provided a program catalog and catalog updates.

LIMITATIONS

A. Software Support Services are fimited to standard Intel system configurations supported by software
products, as defined in the applicable software product data sheet. Services will be performed within a
12-month period from effective date of the purchased services.

B. Software support services do not include hardware maintenance.

C. Any change in the equipment site of the system within the U.S. may affect Intel's ability to dellver the
support services ordered and may rasuit in increased charge%. If the system is moved outside the
continental U.S.,, it shall not be eligible for continued service as ordered, but may be eligible for continued
service under Intel's local terms and conditions then in effect for a like system in the country or territory of
rainstallation, :

OTHER INFORMATION

A. Software Support Services is Intel's commitment to providing the customer with consistent, high-quality,
post-sales software support. It is our way of delivering guaranteed support which the customer can rely on,
To tailor a full service software support program that addresses specific needs, contact the local Intel sales
or service office for more information.

B. Term: Service will be provided for the period specified in the price list.

Charges: There are three kinds of billings utilized with the service offerings: front-end biling, monthty
billing {not less than $100 per month), and post-service billing. The customer wiil ba billed on one of the
referenced types of billings, depending on the type of service. Prices will be those specified in the current
Intel price list.

C. 1In order to obtain maximum service from Software Support Services, it is advised that the customer
maintain the system to the latest revision level, and assign a System Manager who will be the key contactfor
Software Support Services.

E. Guidelines: . )

1. The customer must have signed an Intel Master Software License agreement. All services and
materials made avallable to the customer through Software Support Services, including documentation
and pragram materials, are subject to the terms and conditions of the license/sale.

2. The License Fee or List Price for covered software products includes a period of Initial Support as
defined inindividua! product descriptions, Additional support services may be obtained astisted in the
price list.

A4
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iRUG DESCRIPTION

iRUG is the Intel iAMX™ 86 User's Group. It is a non-profit group chartered to establish a forum for users of the IAMX
86 Operating System and to promote and encourage development of iAMX 85 based software.

iIRUG membership is free to licensed iIRMX 86 Operating System users and to their employees. Benefits of member-
ship include: access to the user’s library of IRMX softwars tools and utilities; membership in local and national chap-
ters; access to the group bulletin board; receipt of quarterly national newsletters; synopsis of software problemn reports
(SPRs) submitted by members; opportunity to present papers and conduct workshops, invitations to seminars devot-
ed to the use of Intel products.

The user's liprary, maintained by iIRUG, contains software programs written and submitted by members and Intel
employeas. Programs available range from file or directory manipulation commands and terminal attribute selec-
tion utilities to dynamic logon, background job facilities and basic communication utilitiss.

Programs in the library are available through a tetephone dial-up service,

Locat and national iIRUG chapters provide a forum for members to mest other iRMX Operating System users in an
informal setting. At local meetings and the annual international seminar, members can discuss their ideas, share their
experiences and techniques, and give feedback to intet for future improvements and features of the iRMX 86 Operat-
ing System. The meetings also showcase new products offered by Intel and other devedopments in iRMX based sofi-
ware supplied by other companies.

iRUG sponsors a Special Interest Group {SIG) on the CompuServe Information Service. The SIG offers two features,
message facilities and an online confarance facility. The message facility (buttetin board) aliows members to leave and
receive messages from other members. These might include problems and solutions regarding the iIRMX B6 Ciperat-
ing System or new techniques to be shared. The online conference facility allows users to hold scheduled meetings
on any topic. Whatever information a member types at his/her termina! will be displayed at all terminals logged into
the conferance facility.

“Muman Interface™ in IRUG’s quaherly national newsletter in the United States. It serves as a supplement to chapter
meatings by providing: library listings, informtion on the latest releases of products running on the iRMX 86 Operating
System; ofﬁcer messages; member SPRs; release and update plans for the iRMX Operating System; and member ar-
ticles,

H you are interested in becoming a memier of IRUG or desire further information contact the Intel iIRUG liason.
Terri Huggett
5200 N.E. Elam Young Parkway
Hillsboro, OR 97123
Mailstop HF2-2-352
(503} B40-7123
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




