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OPERATORS SAFETY SUMMARY

This general safety information is for both operating and servicing personnel. Specific warnings and cautions will be found
throughout the manual where they apply, but may not appear in this summary.

TERMS

IN THIS MANUAL

CAUTION statements identify conditions or practices that
can result in damage to the equipment or other property.

WARNING statements identify conditions or practices that
can result in personal injury or loss of life.

AS MARKED ON EQUIPMENT
CAUTION indicates a personal injury hazard not immedi-
ately accessible as one reads the marking, or a hazard to

property including the equipment itself.

DANGER indicates a personal injury hazard immediately
accessible as one reads the marking.

SYMBOLS

IN THIS MANUAL
This symbol indicates where applicable cautionary or
other information is to be found.

As Marked on Equipment

f DANGER high voltage.

@ Protective ground (earth) terminal.

A ATTENTION — refer to manual.

@ Refer to manual.

4170 INSTRUCTION

POWER SOURCE

This product is designed to operate from a power source
that does not apply more than 250 volts rms between the
supply conductors or between either supply conductor and
ground. A protective ground connection by way of the
grounding conductor in the power cord is essential for safe
operation.

GROUNDING THE PRODUCT

This product is grounded through the grounding conductor
of the power cord. To avoid electrical shock, plug the power
cord into a properly wired receptacle before connecting to
the power input or output terminals. A protective ground
connection by way of the grounding conductor in the power
cord is essential for safe operation.

DANGER ARISING FROM
LOSS OF GROUND
Upon loss of the protective-ground connection, all accessi-

ble conductive parts (including knobs and controls that may
appear to be insulating) can render an electric shock.

USE THE PROPER POWER CORD

Use only the power cord and connector specified for your
product.

Use only a power cord that is in good condition.

Refer cord and connector changes to qualified service per-
sonnel.
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OPERATORS SAFETY SUMMARY

USE THE PROPER FUSE

To avoid fire hazard, use only the fuse specified in the parts
list for your product, and which is identical in type, voltage
rating, and current rating.

Refer fuse replacement to qualified service personnel.

DO NOT OPERATE IN
EXPLOSIVE ATMOSPHERES

To avoid explosion, do not operate this product in an atmo-
sphere of explosive gases unless it has been specifically
certified for such operation.

xvii

DO NOT REMOVE COVERS OR PANELS

To avoid personal injury, do not remove the product covers
or panels. Do not operate the product without the covers
and panels properly installed.

4170 INSTRUCTION
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Section 1
INTRODUCTION

DO YOU NEED TO READ THIS MANUAL?

Yes, you need to read this manual to install the 4170 and %o
learn how to use it. But you probably don't need to read all of
this manual -- perhaps only certain parts of it. The Suggested
Reading Paths that follow will help to introduce you to the

4770 quickly, with as few problems as possible.

SUGGESTED READING PATHS
First Time Use

First, to install the 4170, use the instructions in Section 4 of
this manual. Section 4 also contains procedures for connecting a
terminal to the 4170. After completing the procedures in Section
4, then go to Section 5, and follow the instructions there for
making a backup copy of the CP/M-86 Operating System diskette.
(It is a good idea to make a backup of the Operating System
diskette before you begin using the system; this way, if the
diskette is accidentally damaged, you'll still have a copy of
it.) In Section 5, you'll also learn how to get started using the
optional hard disk, host communications, and peripherals.

After Installing the 4170

After you have made a backup of the Operating System diskette,
you are ready to begin using your 4170. If you are new to the
CP/M-86 Operating System, read Section 6 and Digital Research's
CP/M-86 Operating System User's Guide to learn how to use

some other CP/M-86 Operating System commands. (Knowing the
CP/M-86 commands will make it easier for you to run specific
applications programs later.) At this point, you are ready to
begin using a specific applications program, such as Wordstar or
SuperCalc. Follow the instructions that came with the application
program for getting started.

If you are an experienced CP/M-86 user, to refresh your memory
about CP/M-86 commands, refer to the CP/M-86 Operating System
User's Guide or the CP/M-86 Operating System Command

oummary. Then proceed with using a specific applications
program.
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If You Are An Experienced Programmer

After installing the 4170 and making backup copies of the
diskettes, experienced programmers may skip to Section 7, which
contains complete descriptions of the Tektronix-supplied
utilities that supplement the CP/M-86 commands. Section 7 also
gives further information on the host communications utility,
MODENM86. Finally, Section 7 describes the applications software
-- FORTRAN, IGL, GSX, and DTI -- supplied with the 4170.
Depending on your specific application, after reading Section 7
you may want to refer to other documentation supplied with the
4170 (see the list of manuals supplied with the 4170, later in
this section).

Servicing the 4170

If the 4170 requires service, contact your local Tektronix field
office. (This manual includes service and maintenance information
that the Tektronix service technician may use; see About This
Manual, which follows.)
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INTRODUCTION

ABOUT THIS MANUAL
This instruction manual contains:
o Section 1, Introduction (this section). Introduces the

4170, its features and options, and the manuals and
diskettes supplied with it.

o Jection 2, Specifications. Provides specifications for
the 4170.

o ©Section 3, Controls, Indicators, and Connectors.

Shows the locations of the controls, light indicators, and
connectors on the 4170's front and rear panels.

o ©Section 4, Installation. Gives the procedures for
installing The 41770 and connecting a terminal to it.

o BSection 5, Getting Started. Contains instructions for
the first-time users, and examples of using host
communications and peripherals.

o BSection 6, Operating Information. Contains exercises
to help you become familiar with some of the CP/M-86 commands.

o Section 7, Programming Information. Contains reference
information on the applications software.

o BSection 8, Self-Test. Describes how to run the
ad justment self-test.

0 (Section 9 has been deleted. The information that it
previously contained now appears in other sections.)

o Section 10, Glossary. A list of terms used in this
manual . -

o Section 11, Service Safety Summary. Safety
considerations for those performing service on this
instrument.
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Section 12, Theory of Operation. Describes how the
4170's circuitry works.

Section 13, Checks and Adjustments. Contains service procedures
for qualified service technicians.

Section 14, Maintenance. Contains disassembly and
reassembly procedures and preventive maintenance procedures.

Section 15, Replaceable Electrical Parts; Section 16,
Diagrams; Section 17, Replaceable Mechanical Parts.
Parts Iists and schematics for the 4170.

Appendix A, Strap Information. Information on strap
settings.
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SECTION 1
INTRODUCTION

DO YOU NEED TO READ OTHER MANUALS?

The 4170 comes with 11 manuals. Some are Digital Research manuals
and document the CP/M-86 Operating System; others are Intel
manuals and cover Intel utilities. Finally, Tektronix supplies
this manual, the 4170 Instruction Manual, as well as manuals

on IGL.

What other manuals do you need to read? That depends on what you
intend to do. If you'll be writing programs in FORTRAN, you'll
probably want to refer to the Intel FORTRAN-86 manuals;
otherwise, you may not need them.

Here's a list of the manuals that come with the 4170, with a
brief description of what each manual contains and an indication
of the manual's intended audience:

0 Tektronix 4170 Instruction Manual (this manual). Contains
installation insftructions and operating information for
users; describes the Tektronix commands that supplement
CP/M-86; provides introductory information on applications
software provided.

o Tektronix 4010C01 PLOT 10 Interactive Graphics Library
Users Manual and Reference Guide. The users manual
documents the IGL library of graphics subroutines. (A subset
of IGL subroutines is included with the 4170; expanded IGL
capabilities are available as options.) The reference guide
is a quick-reference summary for experienced IGL
programmers.

0 4110 Series Direct Terminal Interface Programmers
Reference Manual. Documents the DTI routines for Local
Programmability.

o CP/M-86 Operating System User's Guide (1). A manual for
beginning users of CP/M-86. Describes in detail the
CP?M—86 Operating System, the CP/M-86 commands, and the
CP/M-86 line editor commands.

o CP/M-86 Operating System Command Summary (1). A
quick-reference card that summarizes the purpose and syntax
of CP/M-86 commands. Intended as a refresher for those
familiar with CP/M-86.

(1) Published by Digital Research, Inc.

4170 INSTRUCTION Rev, Mar 1984 1-5



SECTION 1
INTRODUCTION

o)

CP/M-86 Operating System, System Guide (1). A system

programmers’ manual that clarifies the differences between
CP/M-86 and CP/M-80.

CP/M-86 Operating System Programmer's Guide (1).
Explains ASM-86 operation for assembly language programmers.

FORTRAN-86 Users Guide and Pocket Reference (2).
Provides information on the language, the compiler, and the
execution of FORTRAN-86 programs. The Pocket Reference

summarizes the information for experienced FORTRAN-86
programmers.

1APX86,88 Family Utilities Users Guide and Pocket
Reference (2). Describes the 1APX Pamily utilities used by
ASM-86 and FORTRAN-86 programmers.

GSX-86 Graphics Extension User's Guide (1). Describes

how To sef up your system to run GSX-86 programs (this is
the Graphics System Extension for the CP/M-86 operating
system); includes information on devices supported by GSX.

GSX Graphics Extension Programmer's Guide (1). Provides
the information necessary for programmers to adapt GSX for
other devices.

If you purchase CP/M-86-compatible software, you'll probably get
additional manuals. For example, if you purchase Wordstar (a
text-editing applications program) from Tektronix, you'll receive
instructions on how to get the software running and also
instructions on how to use the text-editing commands.

(1) Published by Digital Research, Inc.

(2) Published by Intel, Inc.
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INTRODUCTION

ABOUT THE 4170

With a TEKTRONIX 4170 Local Graphics Processing Unit, you can run
most applications software packages that are compatible with
CP/M-86. The 4170 is often used with a Tektronix 4105, 4107,
4109, or 4014 terminal because it gives you the processing power
you need for writing, editing, compiling, linking, and debugging
graphics programs for those terminals. The 4170 provides this
graphics processing power locally; that is, when you connect

your terminal to the 4170, the 4170 acts as the host computer. If
you desire, you can also connect the 4170 to a host mainframe,

and run applications programs either from the host or from the
4170.

PRODUCT DESCRIPTION
The 4170 contains:
0o A processing unit and local memory.

o Two flexible-disk drive units, which provide additional
storage for data and programs.

o Interfaces for connecting the 4170 to a terminal, a
host, and peripherals.

The operating system for the 4170 is the CP/M-86 Operating
System, which iIs loaded from a diskette in one of the two
flexible disk drives or from the optional hard disk. The
operating system gives you a set of commands that allow you

To control the Transfer of information between various parts of
the 4170 system; the operating system enables you to copy files,
for example, from a flexible disk drive to a printer.

An important feature of the 4170 is its simple design -- you, the
user, can install the 4170 and its options, and you can service
most of fthe instrument. Therefore, this manual contains the
information you'll need for installation and service, as well as
operating and programming information.
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4170 SYSTEM CONFIGURATIONS

A terminal connects to one of the three peripheral ports on the
back of the 4170. The two remaining ports connect to peripherals
such as a plotter, a printer, or a graphics tablet. You can use
the Option 09 parallel interface to connect a printer that
requires a Centronix-style parallel interface.

The 4170 and its Terminal

The 4170 must be connected to an RS3-2%2 terminal. This allows
you to control the 4170 system.

The terminal's keyboard is the main input device for sending
information to the 4170; the terminal's display screen is the
main output device for receiving data from the 4170. Read your
terminal operator's manual for a complete description of its
controls and indicators.

When you connect a terminal to the 4170, you have a local
processing system. The 4170, with operating system and
applications software, performs the functions of a host computer.

The 4170 and a Host System

When connected to a host system, the 4170 acts as an interface
between the host and the terminal. An applications program may
run on the host while the 4170 performs the local processing
tasks as directed by the host software. The processing is then
"shared" by the host and the 4170.

Section 7 provides programming information that you may need to
interface your host to the 4170.
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4170 SOFTWARE
Your 4170 comes with 10 diskettes. The software on the 10
diskettes is organized to reduce the number of times that you
must change diskettes.
The 10 diskettes supplied with your 4170 are:

o 4100P01 CP/M-86 Operating System

o 4100PO1 MODEM-86

o 4100P01 FORTRAN (2 diskettes)

o 4100P73 PLOT 10 Interactive Graphics Library Fundamental
Support for 4170 (2 diskettes)

o 4100P0O1 GSX Graphics System Extension (2 diskettes)
o 4100P01 DTI and BIOS Source
o IDD Program Exchange (unsupported software)
The following paragraphs introduce you to the operating system

and the software. (For detailed descriptions about using the
software provided, see Section 7, Programming_lnformatiog.)

The CP/M-86 Operating System

The operating system for the 4170 is CP/M-86. CP/M-86 is a
single-user, single-tasking operating system that is most useful
in interactive applications such as program development and
debugging, small business computing, and word processing. The
CP/M-86 operating system manages the system memory, the disk
drives, and peripheral devices (such as terminals, printers,
tablets, and plotters) connected to the 3PPI and Option 09 ports.
Refer to the CP/M-86 Operating System System Guide, a Digital
Research publication, for a more detailed description of the
operating system.

Experienced system programmers may want to modify the BIOS
portion (the Basic Input/Output System) of the 4170 operating
system. To do this, refer to the documentation file "readme.doc"
on the FDTI and BIOS operating system diskette for more
information.

4170 INSTRUCTION Rev, Mar 1984 1-9
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Additional Operating System Utilities

Tektronix has written and included seven operating system
utilities: AR, CONFIG, DEL, FORMAT, RUN, 8D, and SETDEV. The AR
utility makes archive copies of files. The CONFIG utility
defines the logical-to-physical device assignment and sets RS-232
communication parameters for the 4170 peripheral ports. DEL
erases a file. FORMAT defines the physical and logical
organization of data located on the disk. The RUN utility loads
and executes load-time-locatable programs. The SD utility sorts a
directory alphabetically. The SETDEV utility is similar to CONFIG
but easier to use; SETDEV allows you to check and selectively change
logical-to-physical device assignments, device communications
parameters, and the default and boot drive specifications.

MODEM86

MODEM86 provides communications between the 4170 and the host
computer. A description of how to start host communications with
MODEM86 is given in Section 5; however, for a more complete
explanation, refer to Section 7, Programming Information.

FORTRAN-86

FORTRAN-86 is an extended version of the FORTRAN 77 subset as
defined by the American National Standards Institute (ANSI). It
is supplied to you on two diskettes. Refer to Section 7 and the
Intel FORTRAN-86 User's Guide for details about using
FORTRAN-86. -

IGL

The Interactive Graphics Library (IGL) provides a library of
FORTRAN-callable, device-independent subroutines that provide
high-level graphics functions. IGL should be used when working
with applications programs that require device and host
independence. IGL follows the SIGGRAPH CORE proposed standard.
Usually these programs will be uploaded and/or downloaded from a
host mainframe. The supplied routines include the IGL primary
command set and the device drivers for the 4105, 4014, and the
4662 Option 31. Refer to Section 7, Programming Information,
for more details about IGL. T
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GSX-86

GSX-86 is a device-independent graphics system for use with
CP/M-86. GSX-86 should be used when the applications program
will be transported to a non-Tektronix graphics device. The
GSX-86 Graphics Extension Programmer's Guide and the GSX-86
Graphics Extension User's Guide, written by Digital Research,
are also supplied with the 4170. Additional information,
including information about Tektronix extensions, is in
Section 7.

DTI

DTI is a library of FORTRAN-callable subroutines (written by
Tektronix) for the 4100 Series terminals. DTI controls or
emulates a 4100 Series terminal's graphics features to simplify
programming support for the terminal. Section 7 contains
information on using DTI with the 4170; it also highlights the
differences between using the 4170 DTI and the DTI supplied with
4100 Series Local Programmability. (Included at the end of this
manual i1s the 4100 Series DTI Programmers Reference Manual,
which describes the use of the DTI supplied with 4100 Series
Local Programmability.)

4170 INSTRUCTION Rev, Mar 1984 1-11
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ACCESSORIES
The following accessories are standard equipment for the 4170:
o Manuals -- see the list of manuals earlier in this section.

o Cables and connectors:
4170 power cord
4170-to~terminal power cord
R8-2%2 host port cable
Self Test loop-back connector

o Box of 10 software diskettes

o Box of 10 blank diskettes

Optional accessories include:

o Alignment diskette
o Extender board
o Head cleaning kit (for flexible disk drive units)

In addition, you can order these manuals as optional
accessories:

ECC (Error Correcting Code) RAM Service Manual
4110 Series Mass Storage Service Manual

3PPI Instruction Manual

5-1/4 Inch Disk-Drive Service Manual (by Shugart
Associates, Inc.)

o Hard Disk Drive Service Manual (by Seagate, Inc.)

OO OO0

To order any of these items see Replaceable Mechanical Parts,
Section 1%, for part numbers.
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Section 2
SPECIFICATIONS

This section lists two different types of specifications: those
that cannot be verified by the user (environmental, physical, or
static) and those that can be verified as actual operational
parameters. The user-verifiable specifications can be verified
through the adjustment procedure located in Section 13.
(User-verifiable specifications are listed only in Table 2-11 and
parts of Tables 2-5 to 2-7.)

The following tables contain specifications or characteristics
for the 4170.

Table Description

Physical Characteristics
Environmental Characteristics
Electrical Characteristics
Installation Requirements

General Functional Characteristics
Host Interface Specification
Peripheral Interface Specification
Software Specifications

Diskette Media Characteristics
Diskette Drive Unit Characteristics
User-Verifiable Drive Unit Specifications

U |
- O
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SECTION 2
SPECIFICATIONS

PERFORMANCE CORDITIONS

To ensure proper performance, the following conditions must be

met.

o

The specifications are valid only under these conditions:

The 4170 must be operating at an ambient temperature of 50
to 104<degrees> F (10 to 40<degrees> C).

The 4170 must be operated from an AC line supply with:
o TFrequency of 48 to 66 Hz

o Voltage of 87 to 128 V (or 174 to 250 V)

o Voltage crest factor of between 1.20 and 1.414

The maximum allowable line voltage is 250 VAC.

The 4170 must operate on a single-phase power source with
its neutral conductor at or near ground potential.

Do not operate from two phases of
a multi-phase system.

PHYSICAL CHARACTERISTICS

Physical characteristics pertain to the mechanical dimensions and
weight of the product. Table 2-1 lists these characteristics.
Figure 2-1 is a dimensional drawing of the product.

Table 2-1

PHYSICAL CHARACTERISTICS

| Weight | 49 1bs |
! Width I 8.75 in }
| Height | 23.50 in |
| Depth I 24.75 in |
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SECTION 2
SPECIFICATIONS

ENVIRONMENTAL CONDITIONS
Table 2-2 lists the operating environment characteristics
that are required for proper operation. The electrical
requirements listed under Performance Conditions (at the
beginning of this section) must also be met.
Table 2-2

ENVIRONMENTAL CHARACTERISTICS

- ——  —— — T — T - - — - —— - — — — — ——— - . > W G — > T G I G - ——— G — — - - — - — - - - -

| Condition | Specification |
Temperature
Operating 50 to 105<degrees> F

[}

|

:

(10 to 40<degrees> C)(a) |
O

|

|

i

Nonoperating -40 to +125<degrees> F

(=40 to +50<degrees> C)
| Humidity ! |
! Operating I 20 to 80% relative humidity !
E E (noncondensing) i
I i |
| Nonoperating i\ 8 to 80% relative humidity |
' ! (noncondensing) '
I Altitude ! |
i Operating i To 15,000 £t (4572 m) (b) i
! ! ;
: Nonoperating | To 30,000 ft (9144 m) |

Vibration --type, sine
wave --duration, 15

| | |
| \ i
g . ' |
: min/axis ; |
| | |
| Operating } |
! 5-20 Hz ! 0.01 in p-p :
! 20-55 Hz I 0.25 g (peak) |
i 55-20 Hz i 0.25 g (peak) |
i 20-5 Hgz i 0.01 in p-p E
] ] |
i Nonoperating ! |
! 5-20 Hz | 0.04 in p-p {
! 20-55 Hz I 1.0 g (peak) |
: 55-20 Hz i 1.0 g (peak) }
| 20-5 Hz i 0.04 in p-p |

- > - — ——— S —— — —— . — G W — — — - ———— — — — — T - — —— - ———— - — — - — - —— . — ——— ———— — -
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Table 2-2 (cont)
ENVIRONMENTAL CHARACTERISTICS

Shock (half sine wave,
once in either
direction of three
orthogonal axes)

|

l

|

]

]

[}

[}

|

Operating, with no | 10 g, 11 ms, half sine
phiysical damage }
]
]
Operating, with |
no irrecoverable !
hard errors '
!
|

4 g, 11 ms, half sine

Nonoperating
Desk handling | The 4170 will continue operating |
Operating | under these conditions: Tilt !

| 4170 on one bottom edge !

| 10<degrees> from upright, then '

| drop to supporting surface. }

| Repeat using all four bottom }

E edges of the 4170 cabinet. i
| !
| |
| |
] |
| |
| |
] |
] |
| 1
| i

The 4170 sustains no damage, its
operation is not interrupted, it
loses no data, and does not
change its operating mode as a
result of this test.

- — — ——— —— — ——————— —— —— —— ———— —— —— ————— — - — —— —— - — — — e — — - —— — — - — ——— -~
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SPECIFICATIONS
Table 2-2 (cont)
ENVIRONMENTAL CHARACTERISTICS

| Condition | Specification l
| Electrostatic | |
| immunity ! |
! Operating ! 15 kV, 500 pF in series l
E i with 1000 <ohms> E
] | |
! Nonoperating ! 20 kV |
i Electromagnetic | |
| compatibility | |
! (related to line ' |
| transients)(c) | |
{ Oscillatory surge | |
; susceptibility i 3.0 kV E
| | . |
i vulnerability i 3.5 kV E
| | |
} Unidirectional | i
! surge : I
s susceptibility i 1.5 kV i
| ] |
| vulnerability | 2.0 kV |

a)Measured a S rear panel.
(a)M d at 4170 1

(b)Derate the maximum operating temperature -1<degree>C
for each 1,000 ft (300 m) above 5000 ft (1.5 km).

(c)This instrument qualifies under FCC Part 15 Subpart J Class A

computing devices and VDE 0871/6.78 with respect to radiated
and conducted emissions.
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ELECTRICAL CHARACTERISTICS

These characteristics and specifications pertain to the 4170's power
supply outputs and its specifications.

Table 2-3%
ELECTRICAL CHARACTERISTICS

- ———————— ————— — — — ——— — — — —— - — — — —— —— - —— — -—— — — — — — T - - —— — — —— —— ——— —
- ——— ———————— — — — ———— — —— — — — — — — — — — —— " — — — — — — — ——— — — — —— — -~ - — — — —— ——

—— e > —— ————— - ———————— — — — —— — — — ——— — — — . G — - —— - — —— ——— —— - — — — —— ———— -

| Power supply input ! 87 to 128 Vac or |
| voltage requirements | 174 to 250 Vac |
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INSTALLATION REQUIREMENTS

Table 2-4 lists the factors (and values) to consider when
selecting the operation site for the 4170. Also, check the
dimensional requirements (in Table 2-1), and the environmental
factors (in Table 2-2).

Table 2-4
INSTALLATION REQUIREMENTS

| 682 Btu (200 W). Includes Options|
5 03,09, 1Q, 51, 45. !
1 ]

Cooling clearance 4 in min at rear fan exhaust. 3
in min at floor level, perpen-
dicular to front and rear panel.
If carpet nap exceeds 1/2 in,
provide increased air flow by
supporting the 4170 to regain
min clearance.
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FUNCTIONAL CHARACTERISTICS
The functional characteristics are grouped in three categories:
general characteristics (including 4170-to-terminal interfacing
information), specifications for the host interface, and finally,
specifications for the peripheral interface.
Table 2-5

GENERAL FUNRCTIONAL CHARACTERISTICS

- —— — - —— ———————— ——— — ——— - — —— — . - ———— — — — — — — - —— - — — — — - —— — — —— — - -

i Characteristic | Specification \
Memory size
RAM (std) 256 K
(optional) 512 K (Option 29)

] }
| ]
] ]
| :'
: 768 K (Option 30) :
: 896 K (Option 31) !
! 5
] ]
] i
1 ]

Disks (std) 327.6 K (each) unformatted

(optional) 10 M (Option 03)
| Operating system ! CP/M-86 i
i Available languages | FORTRAN-86, ASSEMBLER l
| I/0 ports !  Host -- RS-23%2-C (1 ea) !
: !  Terminal -- RS-232-C (1 ea) |
l !  Peripherals -- RS-232-C (2 ea) |
| !  Copier I/F port (option 9) '
| ! 3 additional RS-23%2-C Ports '
| | (Optional) }
Interface

specification for

rimary terminal

4105, 4107, etc.)
Modes

Full duplex (simultaneous
transmit and receive)

Data protocol

[} ]

] ]

| 1

[} ]

| 1

[} |

] |

! |

| [}

| |

i Data rate E Up to 19.2k baud (sustained)
| ]

! i\ Asynchronous

5 i
] ]
i i
] ]

4170 INSTRUCTION 2-9
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SPECIFICATIONS
Table 2-6
HOST INTERFACE SPECIFICATIONS
i Characteristic | Specification |
| Operational modes ! Full duplex |

i 50, 75, 110, 134.5, 150, 300, i
! 600, 1200, 1800, 2400, 4800, !
! 9600, 19200 baud !

- ——— ——— —— — — - S - —— — — —— - — — ——— —— — — — — S T = = = G ) W W - — - - - — — G - - . - —— — —

—— — — — ——— — —— - —— - - —— - - ——— . — — — — _— — ———— — — — — "  — - - - e > W T . " o T ————

Protocols Full duplex data communications

DC1/DC3 flagging, for both
host-t0-4170 and 4170-to-host
data flow

DTR (data terminal ready)
flagging for host-to-4170 data
flow

CTS (clear to send) flagging for
4170-to-host data flow
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Table 2-T
PERIPHERAL INTERFACE SPECIFICATION

Simplex: one-way data
transmission

Full duplex: simultaneous
transmit and receive

- ——— — —— — — — - — — —— — —— —— — — ——— — —— — — —— - —  — — — ———— — - —— . - -— - —— —— ——— ——— — ——

i 50, 75, 110, 134.5, 150, 300, |
| 600, 1200, 1800, 2000, 2400, '
! 3600, 4800, 7200, 9600, 19200 !
! baud '

- — — —— — — - — — — GO —— —— —— ——— — - — - — — — — — — —— — — - —— — — — — — — — > - - - —————
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SPECIFICATIONS
Table 2-8
SOFTWARE SPECIFICATIONS
| Characteristic | Specification |
| Operating system | cP/M-86 1|
| Compiler | FORTRAN-86 |

| Software support { Local version of Tektronix |
5 package { PLOT-10 IGL (primary command set |
i | and some device drivers) }

S o G > > G G . T S - — - AR = T S P - — - > . — S T - = " - - - . — = TH D . ) - — . e - -
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Table 2-9

DISKETTE MEDIA CHARACTERISTICS

| Characteristic ! Value |
| Type ! 5-1/4" flexible diskettes: !
! Soft-sectored | double-sided :
i i double-density E
] | [}

48 tracks per inch

Storage Environment

| | |
| | |
: Temperature ! 450 to +122<degrees>F i
! } (+10 to +50<degrees>C) |
: Humidity ! 8 to 80% :

——— > —— - ———— —— — ——— - — —— — — —— - —— —— —— — — — — — — - — — — — — — —— — ————— —— - — — — — — — — — -

! Media lifetime !
! Passes per track | 3 million
a .=
] {

Insertions

4170 INSTRUCTION 2-13



SECTION 2
SPECIFICATIONS
Table 2-10

DISKETTE DRIVE UNIT CHARACTERISTICS

| Characteristic | Double Density |
i Format data capacity | |
! Per disk | 327K bytes |
! !l (formatted) }
i i 500K bytes l
: i (unformatted) E
t
[} [} |
! Per track ! 6,250 bytes i
i Transfer rate ! 250 kb/s '
| Access time I 93 ms |
i\ (average) ! !
| Recording density ! 5876 b/in !
i  (inside track) : |
i  Flux density i 5,876 fcin |
| Track density ! 48 t/in i
| Number of tracks | 40 tracks !
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Table 2-11
USER-VERIFIABLE DRIVE UNIT SPECIFICATIONS

- —— —— . —  ———— - —— - — - - — -~ ————— — - — — — — — — — — — — - — - — - — - - — - —— -~ — - - ——— -~ -

| Characteristic | Value | Tolerance l
| Rotational speed | 300 r/min I <+/=>3% r/min {
! Period between index | | |
| pulses | 200 ms | i
| Seek access time : | |
! Track-to-track | 6 ms : |
] ) [} |
| | | ]
: Settling time ! 15 ms % i
! Motor start time ! 500 ms maximum ] {

T ——— — ——— — ————— ——— —— — — — — — — — - - —— - — — — — — — = ——— — — - —— ——— — —— —— — —— — —— —— — - — — —— —
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Section 3
CONTROLS, INDICATORS, AND CONNECTORS
This section describes the controls, indicators, connectors, and
other features on the front and rear of the 4170.
FRONT FEATURES

The front of the instrument contains the following features (see
Figure 3-1):

o PFront control panel (controls and indicators)
o Two disk drive units

o Cue card

o Lifting handle

The front panel is recessed where it meets the top panel, making
a handle. Use this and the rear handle when moving the 4170.
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FUNCTION
KEYS

INDICATOR
LIGHTS

Pigure 3-1. 4170 Front Panel Features.
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CONTROL PANEL (EXPOSED ITEMS)

The control panel contains the following exposed items:

o)

(0]

POWER switch -- This switch turns on the 4170.

POWER ON indicator -- Indicates the power is on by
displaying a green light.

STATUS -- Two digit display that indicates status codes
during Self Test. Each display can only display the 16
hexadecimal digits. When Option 03 is installed, these
displays indicates which track number the hard disk is
seeking. That track number will not change until the hard
disk is seeking another track.

WRITE PROTECT A and B -- These two switches set
write-protection for their respective flexible drive units.
The lights indicate which drive units are currently
write-protected.

Disk Drives A and B -- Drive A is the drive 0
located closest to the left-hand edge of the 4170. Drive B
is the remaining drive. Each drive has a unit busy
indicator and a diskette retainer. The unit busy indicator
is located above the diskette retainer and lights when the
drive is reading or writing on its diskette.
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CONTROL PANEL DOOR
The control panel contains a small door that shields most of the
control buttons and several indicators. This door prevents an
operator's knee from bumping the control buttons. Remove
this door by pulling out on its left edge (use the finger notch
shown in PFigure %3-2). This exposes the following controls and
indicators:
o Three LED indicators:
T, T2, T3
These indicators operate with Self Test to indicate what is
happening during the diagnostic program. If you are not
familiar with Tektronix terminals of the type that use these
lights, see Section 8 for a complete explanation.
o Seventeen push buttons:

TEST -- Starts Self Test when
used with RESET.

RESET -- Resets the 4170; also used
with the TEST button to start Self Test.
RPT -- Repeats current part of Self Test.

CTL -- When pressed with other keys, sends control codes to
processor. Same as the control key on terminals.

C, D, E —— When used with the CTL button, sends control codes to
the processor.

F1 through F8 -- Performs the same functions as the special
function keys on your Tektronix terminal keyboard.

2nd -- Activates a function key's alternate function when
pressed with one of buttons F1 through F8.

CONT -- Continues running Self Test after it is halted.
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ure 3-2. Removing the Pop-off Door.

4170 INSTRUCTION 3-5



SECTION 3
CONTROLS

CUE CARD

The slot at the left of Disk Drive A contains a cue card. This

card pulls directly out and contains abbreviated instructions for
starting the 4170. It also contains some Self Test information. See
Figure 3-3.

3-6 4170 INSTRUCTION



SECTION 3
CONTROLS

POWER-UP AND OPERATING INFORMATION

Insert the diskette containing CP/M-86 Operating
System in drive A and close the diskette latch.

Set the connected terminal baud rate to 2400 and
connect terminal to Terminal Port on 4170.

Press the POWER button on the 4170.

Wait for the 4170 Power-Up test to run. If the test
is successful, the operating system message and
prompt A> appears on the terminal screen. The
system is now operational and you may enter
commands.

(NOTE: Sk = press Return key.)

¢ Tolist files in your directory enter: DIR Ca. Your
files list (on disk drive A) is displayed on the
terminal screen.

To format a new diskette, firstinsert a new

diskette in drive B, then enter: FORMAT Cr.

When a format question appears, answer:
Cg.

Learn more about the system by using the
help feature, enter: HELP Cr

Refer to the 4170 Instruction Manual for more
extensive and detailed operating information.

SELF-TEST DIAGNOSTIC CUE
INFORMATION SUMMARY OF COMMANDS SIDE2 (.rp

The Self-Test program may be used to diagnose Refer to the CP/M-86 Command Reference Manual
system problems. If a hardware malfunction occurs, for complete descriptions of each CP/M command —
this program helps locate the problem, and may print this is only a summary.

an error message on the terminal screen. Section 8 in

the 4170 Instruction Manual includes a full * AR Archive a file

explanation of Self-Test and its error messages. To ASMS6 8086 assembler

run Self-Test: * CONFIG Sets 4170 configuration
Attach terminal to TERMINAL port of the 4170. COPYDISK  Disk-to-disk copy/backup
Terminal baud rate must be 2400. DDT86 Dynamic (software) Debugging Tool
Open the door around the two WRITE-PROTECT *DEL Delete a file
switches on the 4170 front panel. DIR Lists the directory of disk files
Simultaneously press the TEST and RESET DIRS Lists the system files on the disk
buttons on the 4170 front panel. Hold down TEST ED Character file editor
for a few seconds after releasing RESET. ERA Erases a filename from the directory
The first test performed is the keyboard test. * FORMAT Formats a new disk

Upon completion the bell rings once, then do one GENCMD Generates a command (executable) file
of the following: HELP Help/information command

a. Press any key to resume Self-Test. PIP Peripheral Ipterchange Program
b. Press CNTRL D to skip lengthy memory test REN Rename a file
. Y . * RUN Execute a UDI program
c. Press CNTRL C to start the adjustment *SD Print an alphabetically sorted directory
portion of Self-Test. STAT Set/get status
. If an error occurs a bell rings 2 or 3 times and an SUBMIT Execute a command file
error code is displayed on the 4170 front panel. If TYPE Copy a file to the terminal screen
possible, a message is also sent to the terminal. USER Set/get your user number
When Self-Test is finished the operating system
message and prompt A> appears on the terminal * Tektronix Utility - see 4170 Instruction Manual for
screen. complete descriptions.

Figure 3-3. Cue Card.
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DISK DRIVE PEATURES
The flexible-disk drive units each have a diskette loading slot.

After a diskette is inserted, rotate the wing-type disk retainer
clockwise. This holds the diskette in place.

WARNING I

Do not attempt to remove a diskette while the
unit-busy indicator is on. Attempting to
remove a diskette when the unit-busy
indicator is on will cause data loss.

Each drive unit has a unit-busy indicator that lights when the
drive is writing or reading data to or from its diskette.

REAR PANEL FEATURES

The following connectors and switch are mounted on the 4170's rear
panel (see Figure 3%-4).
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Pigure 3-4. Rear Panel Peatures.
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0 AC IN -- This male IEC connector accepts a standard
ac power cord.

o AC OUT -- This female IEC connector provides ac power for
the terminal or other peripherals.

o MAINS VOLTAGE SELECTOR -- This switch sets the 4170 to receive
either 115V or 230V ac power.

o HOST connector -- This 25-pin male connector supplies RS-232
communications to a remote host.

0 3-PORT PERIPHERAL INTERFPACE -- These 25-pin female
connectors pass control and data to and from the 4170's periphera

o Terminal -- Connects the 4170 to its main terminal.

c Port 1 -- Connects the 4170 to a peripheral device or
secondary terminal.

o Port 2 -~ (same as Port 1).

o EXTERNAL PERIPHERAL DC SOURCE -- This 9-pin female
connector supplies dc power to a peripheral such as a
graphics tablet.

o OPTION 9 -- This optional connector passes control
and data signals to a Tektronix 4690 Series color copier.

o MASS STORAGE INTERPACE -- This connector passes data
and control between the 4170's optional mass storage interface
and an external mass storage device.

o REMOTE ON OUTPUT -- The circuitry behind this connector
enables the 4170 to remotely operate optional disk units.
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Section 4

INSTALLATION PROCEDURES

This section contains the procedures required to install your
4170. A repackaging procedure is also included in case you
ship your 4170 to another location.

Tektronix has made these procedures as simple as possi-
ble. Persons totally new to the 4170 have successfully
installed it using these procedures; have confidence that
you can too. But before you begin, some words of caution:
READ EACH STEP THOROUGHLY AND LOOK AT EACH
ACCOMPANYING ILLUSTRATION BEFORE ATTEMPTING
THE STEP.

Should you encounter a problem, please call your local
Tektronix field office for assistance. Chances are that they
can correct your problem over the phone.

SELECTING A SITE

Figure 4-1 shows the 4170 dimensions and clearances.
Consider this information, potential cable routing problems,
and air circulation problems when selecting an installation
site.

NOTE

During the installation procedure you will need
access to all sides of the 4170. Make sure that
Yyou have enough room before you begin.

Figure 4-1. 4170 Dimensions. .
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INSTALLATION

INSTALL AT'ON GU'DEL'NES Most of the installation is done with the 4170 lying on its

side. It is easier to get to the components when the unit is in
this position. However, the circuit boards must be installed
NOTE (with the board components down) as shown in Figure 4-2.

DO NOT LAY THE 4170 ON ITS SIDE UNTIL

INSTRUCTED TO IN THE PROCEDURE. In addition, when installing a board, turn board ejectors so

that they are parallel with card guides, push board into
place, then lock board ejectors into place. Doing this will
ensure that the board is seated in its connector at the rear of
the card cage.

BOARD WITH
COMPONENTS DOWN

Figure 4-2. Installing a Circuit Board.
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What To Install

Table 4-1 lists all the procedures required to install your
4170. The table also has two columns that you need to
complete: the TO DO column and the DONE column. Look
at the table now. As you can see, some of the procedures
already have a check mark in the TO DO column. These are
the procedures that must be done for all 4170 installations.
To determine if you need to perform additional procedures:

1. Find the list on the box(es) your 4170 is shipped in to
see what options were shipped with your 4170.
(4170F03 is shipped in a separate box.)

2. Place acheck mark in the TO DO column of Table 4-1
opposite each option shipped with your 4170.

The TO DO column of Table 4-1 now lists all the installation
procedures that you must do to install your 4170. Review
this list and temporarily remove this page from the manual.
With this page removed, you can easily refer to Table 4-1 to
find out what you must do next.

Table 4-1
INITIAL INSTALLATION PROCEDURES

INSTALLATION

Before You Begin

There are 13 possible procedures for installing a 4170.
These procedures begin immediately after this explanation
and are a series of lettered steps. As you read each step,
you will notice a small box before each step. Place a check
mark in that box when you have completed the step.

When you complete the entire procedure, put a check mark
in that procedure’s DONE column in Table 4-1. This gives
you a record of the completed procedure and guides you to
the next procedure.

Begin the installation with Procedure 1 (unpacking).

IF YOU ADD AN OPTION LATER

Table 4-2 identifies the procedures that you will need to do if
an option is added after the 4170 has already been

installed. You don’t need to go through the entire installation
procedure, just those steps listed in this table.

Shi
Procedure (S) plgg:d ToDo | Done | Table 4-2
1. Unpacking _ v FUTURE OPTION INSTALLATION PROCEDURES
2. Voltage Selection/Checkout | — (74 Option Installation Procedure
3. Removing Front Cover — (74 4170F03 3,4,6,10,11,13
4. Removing Side Cover — (74 4170F09 " 3.4,9,10,11, 13
5. Installing Memory Options | 4170F30,
4170F31, 4170F10 3,4,8,10,11,13
4170F32, 4170F30, F31, F32, 3,5,11,13
4170F51 F51
6. Installing Hard Disk 4170F03 4170F45 3,4,7,10,11,13
7. Installing Disk Interface 4170F44,
4170F45
8. Installing Peripheral 4170F10
Interface
9. Installing Color Copier 4170F09
Interface
10. Replacing Side Cover — (74
11. Replacing Front Cover — (74
12. Connecting a Terminal —_ 74
13. Verifying Operation (74
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INSTALLATION

1. UNPACKING

NOTE

Save all packing material and cartons for repackag-
ing the 4170 in case you need to ship it to another
location.

A. [ Before unpacking the unit, be sure to visually
inspect the shipping container for damage. Any
damage should be reported to the carrier
immediately.

NOTE

You can remove the 4170 from the shipping
carton by lifting it out of the box (it weighs
about 40 pounds) or by cutting the end of the
box and sliding the 4170 out. Study the pictures
and decide which you want to do. If you decide
to lift it out start with step B. If you decide to
cut the carton, start with step F,

B. [J Liftthe protective packing off the top of the 4170
and set it aside.

NOTE

It is easier to complete the installation of the
options if you set the 4170 on a desk or table
where you can walk around it.

C. [ Removethe protective plastic cover from the 4170.

D. [ Liftthe 4170 out of the carton using the two lifting
handles, just under the top front edge and about
four inches down from the back edge (indicated by
arrows). BE CAREFUL WHEN LIFTING TO AVOID
HURTING YOUR BACK.

E. [ Setthea170 upright on a desk or table and skip to
step J.
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F. [ Cutthe end of the carton as shown and fold the

G.

4-6

O
O

end of the carton down.
Slide the 4170 out of the carton.

Remove the packing material and plastic sheet
from the top of the 4170. Set the packing material
aside.

NOTE

1t is easier to install options in the 4170 if you set
it on a desk or table where you can walk around
it.

Carefully pick the 4170 up, lifting it off the bottom
packing material, and set it upright on a desk or
table.

Remove, BUT DO NOT OPEN, the remaining
boxes, containing the 4170 software and optional
F-kits from the carton and set them aside until later.

Check that accessories in box with the 4170 man-
ual are all present.

You are done with Procedure 1. Check it off Table
4-1 and go to Procedure 2.

REV, MAR 1984
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2. VOLTAGE
SELECTION/CHECKOUT

A. [ setthe Voltage Selection switch on the back of the
A 4170 to correspond to your facility line voltage
(115V or 230V). If you're not sure, ask someone.

B. [J Remove the CAUTION label from the AC IN
CONNECTOR. Remove the ac power cord from
the accessory box and connect it to the AC IN
connector on the rear panel.

C. [ Connectthe power cord to the nearest ac outlet.

Verify the switch (step A) is set to correct voltage.

D. [1 Peel “A” and “B” adhesive disk drive labels from
the backing paper and stick them next to the disk
drives A and B busy indicators as shown. The “C”
and “D” labels are extra and can be used exter-
nally in the future.

E. [ Apply power by pressing the POWER switch.

F. [J The 4170 runs an automatic internal test. Satisfac-
tory completion is signaled by a single bell, the
code 00 displayed on the status indicator, and both
A and B disk drive busy lights are not lit.

NOTE

Any other code indicates the power-up test
failed. Contact your local Tektronix service
center, DO NOT GO ANY FURTHER.

G. [ You are done with Procedure 2. Check it off Table
4-1 and go to Procedure 3.

4170 INSTRUCTION REV, MAR 1984
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INSTALLATION

3. REMOVING THE FRONT COVER

There are no exposed hazardous voltages in the
4170. However, components may be damaged if
boards are installed or removed while power is on. , DETAIL
To avoid this potential hazard ALWAYS turn off
power and disconnect the power cord before
removing covers from the unit.

A. [ Turn off power.
B. [J Unplug the power cord.

C. [J Remove the two slotted screws from the bottom of
the front cover. You should be able to remove these
screws by hand. If not, use a small coin to loosen
them.

D. [ Remove the front cover by pulling out at the bottom
and sliding it down to free it from the top panel.

E. [J You are done with Procedure 3. Check it off Table
4-1 and find out what you need to do next.

4170 INSTRUCTION REV, MAR 1984 4-9






INSTALLATION

4. REMOVING THE SIDE COVER

NOTE

When laying the unit on its side, it is advisable to
place the plastic bag your 4170 was packed in
under it to prevent scratching the paint.

A. [ Laythe 4170 down on its left side.

NOTE

The screwdriver is in the accessory carton with
this manual, the ac power cord, and the inter- , “x SCREWS. %
face cable. ]

B. [ Using the screwdriver that came with the 4170, \ \ \ \\ \ D :'

remove the two large screws from the back of the
unit. (These two large screws secure the side
cover in place; they are not the smaller screws that
secure the individual connector panels in place.)

C. [J Remove the three front screws (earlier units had
only two front screws).

SCREWS

NOTE

In the next step you may have to gently lift each
corner of the cover to free it from the guides
before removing the cover.

D. [J Grasp the cover at the upper corners as shown and
lift it off.

E. [ Setthe cover aside.

F. I Youare done with Procedure 4. Check it off Table
4-1. Before you do the next procedure, review
Figure 4-3, which follows, to learn the location of
major components.
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LOCATION OF MAJOR
COMPONENTS m

When you are installing and removing boards from

The major component locations are shown in Figure 4-3. the unit, try to handle the boards only by the ejec-
You should familiarize yourself with these components tors. Some of the boards have static sensitive com-
since they are referred to in the following _ ponents on them and there is a risk of damage.
procedures. The name following the board slot name is the Exercise care when handling them.

name found on the board installed in that slot.

N

NOTE

The card cage is held in place by the side cover.
With the side cover removed the card cage is loose.
This is normal.

Figure 4-3. Major Component Locations.
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5. INSTALLING MEMORY OPTIONS called “Memory” boards although the name “ECC RAM

Controller” is printed on the boards.) After you remove the
(41 70F30, 31 ’ 32, & 51 ) boards, the procedures instruct you to move some clips on

each board; these clips are small rectangular blocks that
connect two pins (see the illustration below). After you

BEFORE STARTING remove the boards, you will be able to see the clips clearly.
In Steps A, B, and C (which follow), you will remove the Figure 4-4 shows the clip positions as the boards are
Memory boards from the STD RAM and OPT RAM slots of shipped from the factory. Follow the procedures to deter-
the card cage, and from the carton containing the optional mine exactly what clips you must move on each board.
Memory boards. (In the procedures here, the boards are (Some clips are preset and should not be moved.)

Figure 4-4. Memory Board Clip Locations (as shipped from factory).
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A. [ Remove the Memory board from the STD RAM
(bottom) slot in the card cage by pulling out on the
board ejectors to release the board. Slide it out and
set it aside for the moment.

B. [ Ifthereis a board in the OPT RAM slot of the card
cage remove it as well.

NOTE

The Memory board(s) removed in Step A or
Step B may not necessarily be returned to the
slot it was removed from. Do not worry; just
Sfollow the instructions exactly for a successful
installation.

4170F30

SCREWS (4)

A. SINGLE RAM ARRAY BOARD

4170F32

&%

SCREWS (4)

B. FULL MEMORY BOARD
+ RAM ARRAY BOARD

4170F51

C. SINGLE MEMORY BOAR .

4170F31

D. FULL MEMORY BOARD 4685-18A

4-14 REV, MAR 1984
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c. O Open the carton containing the Memory F-kit

(4170F30, F31, F32 or F51) and remove the parts
from the shipping envelopes.

If your kit has a RAM Array board (4170F30 or 32) continue
with step D. Otherwise skip to step G.

D. [ Install the small RAM Array board on the Memory

4170 INSTRUCTION

board removed from the 4170 by carefully aligning
the connector pins on the bottom of the RAM Array
board with the socket on the top of the Memory
board as shown.

HINT: Seat RAM Array board by pressing at
the center of the pins. Be careful - pins are
sharp.

Push the RAM Array board down until the pins are
seated in the socket (the bottom side of the RAM
Array board is flush with the top of the socket and
the board rests on the four posts on the Memory
board).

Use the four screws from the kit to secure the RAM
Array board to the posts on the Memory board.

REV, MAR 1984
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FULL MEMORY

G. [ Pick up afull Memory board. (A full Memory board
has two small RAM Array boards installed, as
shown in the upper left corner of the illustration
above.)

H. [ Move the four clips as indicated. (The illustration
above uses small squares and circles to represent
the pins on the board.) Because the clips fit tightly,
to remove them you may need to wiggle them while
pulling gently on them, or you may need to use
your fingernail or a thin object to loosen them.

I. [ Check the other clips and make sure they are
properly installed, if not move them to the proper
pins.

NOTE

Remember when installing boards that the com-
ponent side should be down, and the board
should be handled by the ejectors to prevent
possible damage to components.

J. [ Install the board in the STD RAM (bottom) slot of
the card cage. Lock the board in place by pressing
in the board ejectors until they lock over the edge
of the board.

K. [J Ifyou only have one Memory board you are done.
Check Procedure 5 off Table 4-1 and go to the next
procedure. Otherwise continue with step L.
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[ 1fthe remaining board looks like the board in A, set

L.

ted under A. If it looks like B, use

ical

d

ips asin

thecl

the settings under B.

>
o
o
=
w
=
w
-t
o
Z
(7]

FULL MEMORY
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INSTALLATION

NOTE

Remember when installing boards that the com-
Dponent side should be down, and the board
should be handled by the ejectors to prevent
Dpossible damage to components.

M. [J Install the board in the OPT RAM slot of the card
cage. Lock the board in place by pressing in the
board ejectors until they lock over the edge of the
board.

N. [ You are done with Procedure 5. Check it off Table
‘4-1 and find out what you need to do next.
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6. INSTALLING THE HARD DISK
UNIT (4170F03)

The Disk Unit can be damaged by dropping or
by a blow. Handle it with care.

A. [J Open the carton containing the Hard Disk by cut-
ting the tape on the top of the carton.

B. [ Cutthe tape on the inside packing and lift top
cover.

C. [J Remove box containing Disk Unit and cut tape to
open box. '

D. [J Insertafinger in the holes on each end of the DISK
RETAINER and carefully lift the retainer and Disk
Unit out of the box.

E. [ saveall packing materials for use later, if you need
to repackage the Hard Disk for shipment to
another location.

NOTE

Look for and save data sheets(s) shipped with
the hard disk. This information will be used
later.

4170 INSTRUCTION REV, MAR 1984
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F. [J Loosen(BUT DO NOT REMOVE) the four disk
mounting stud screws (located on the bottom of the
4170 cabinet behind the card cage) about ¥ inch.

G. [ Lookatthe way the power supply is held in place.
The hard disk will be held in place in the same
manner.

H. [J Orientthe hard disk as shown in the illustration. »
Note that the plug labeled P9 should be toward the CARD CAGE
card cage, not the back of the 4170.

I. [ The hard disk may be awkward to position. it
requires careful handling, since dropping it or
bumping it sharply may result in damage. Hold the
hard disk in one hand and move the cable bundle
aside with your other hand. Slide the hard disk into
position. The mounting studs go through the large
holes in the disk mounting brackets.

J.  [J Move the hard disk so the mounting studs are in
the narrow slots in the hard disk mounting brack-
ets.

K. [ Tighten the four mounting screws securely. If the
screws are loose, the Disk Unit could vibrate loose
during operation.

L. [ Connect P9 to the connector on the back edge of
) the card cage as shown. Plug P9 is keyed to aid in
proper orientation.

M. [ You are done with Procedure 6. Check it off Table
4-1 and go to Procedure 7.
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7. INSTALLING THE DISK
INTERFACE (4170F44 & 45)

Two different Disk Interfaces are available for the 4170. Only A. [ Openthecarton containing the Disk Interface kit.
one may be installed. One is used to control the two Flexible

Disk drives that are standard in the unit. This disk interface B. [ Removeallofthe parts from their individual pack-
is the Flexible Disk Interface (4170F44). If you have a hard aging and verify that the kit parts correspond to
disk (4170F03), this disk interface is the optional Flexible/ one of these pictures.

Hard Disk Interface kit (4170F45). This procedure installs
either disk interface.
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To avoid breaking wires when disconnecting cables,
grip the connector by the plug and pull. DO NOT
PULL THE CABLE OFF BY PULLING ON
THE WIRES.

C. [ Disconnect the cable from the front edge of the
Processor board.

D. [ Take cable assembly 1 from the kit. You will note
that there are two connectors near one end of the
cable, marked P1A and P1B in the picture. Plug
the P1B connector (on the end of the cable) into
the socket on the back of DISK DRIVE B, orienting
the locating stripe as shown. Now plug the other
(P1A) connector into the socket on DISK DRIVE A. 4170 F44
See inset figure for 4170F44.

RED STRIPE

HINT: Compare the disk units to the picture
to make sure you understand the cable con-
nections and orientation.

E. [0 Route the other end of the cable between the edge
of the card cage and the cabinet frame as shown. It ‘ RED STRIPE
will be connected in Procedure 10.

HINT: Remove the cable clamp by simulta-
neously lifting both ends of the upper portion
of the clamp.
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NOTE

Remember when installing boards that the com-
ponent side of the board must be down, and the
board should be handled by the ejectors to pre-
vent possible damage to the components.

F. [ Slide the Disk Interface board into the DISK I/F slot
in the card cage. Do not attempt to seat the board.
This will be done later.

G. O« you have installed all of the parts in your kit, skip
to step P. Otherwise continue with step H.

HINT: You may need to slide the Disk Inter-
face board part way out of the card cage so it
does not interfere with the edge connector.

H. [J Remove cable assembly 2 from the kit. Hold the
edge connector so that you can see the locating
mark as you look down on the edge connector.

HINT: Stand with the back of the 4170 (the
part with the voltage selector switch on it) in
front of you. Now look down and you will see
the 4170 as shown in the small inset figure.

I. [ Slide one end of the edge connector through the
DISK I/F opening as shown. Push the remainder of
the connector through the opening then pull it back
out far enough so the shoulders on the connector
are against the inside of the card cage.

A > )
J. [0 Secure the connector to the back of the card cage LOCATING = . . oor CONNECTOR
. . SHOULDER
using the two screws from the kit. .
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K. [ Plug the Hard Disk connector to P2 on the Hard
disk as shown. Make sure orientation is correct
(Pin 1 is down and cable exits connector to the
front of the 4170).

POWER SUPPLY
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L. [ Keeping the screws for use, remove and discard
Blank Panel 1 from the back of the 4170.

M. [ Position the panel (connected to the cable installed BLANK PANEL 1
in H) as shown and secure it using the four screws
removed in J. Tighten the screws.

HINT: Do not connect the rest of the cables
at this time. They will be connected later.

NOTE

Do not do steps N and O if you are going to con-
nect Mass Storage Interface Bus (MSIB) compati-
ble devices, such as TEKTRONIX 4926 10M Byte
Hard Disk Drive, to the 4170.

The following is a list of permitted external CP/M-86 disk
drive names (C:, D:, E:, etc.) that correspond to user
selected MSIB addresses. MSIB address 0 is assigned to
internal 4170 hard disks C: and D: (D: is not presently used).
Use this list when you are assigning MSIB addresses to the
connected MSIB devices. MSIB address assigning is done
at the external MSIB device. Refer to the device manual to
find out how to set the MSIB address for the device.

CP/M-86 Drive Names MISB Address to
Assign
C:andD: 0
E:andF: 1
G:and H: 2
I:and J: 3
K:and L: 4
M: and N: 5
O:and P: 6
Reserved 7

N. [J Remove the TERMINATOR from the kit and plug it
into the socket on the panel as shown. TERMINA-
TOR is keyed.

0. [ Lockthe TERMINATOR in place by tightening the
two holding screws on the TERMINATOR
assembly.

P [J You are done with Procedure 7.Check it off Table
4-1 and find out what you need to do next.
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8. INSTALLING THE OPTIONAL
PERIPHERAL INTERFACE
(4170F10)

A. [ Openthecarton containing the Peripheral inter- |
face F-kit. , CABLE ASSEMBLY

EDGE CONNECTOR
B. [J Removeallofthe parts from their individual pack-
aging and verify that the kit contains the parts
shown in the picture.

w§

HINT: Stand with the back of the 4170 (the ‘ \
part with the voltage selector switch on it) in . SCREWS(2)
front of you. Now look down and you will see '

the 4170 as shown in the small inset figure. - ! OVERLAY BACKPLATE

C. [ Hold the edge connector with the locating mark so
you can see the locating mark as you look down on
the edge connector. Slide the end of the edge
connector through the 1st OPT opdning as shown.
Push the rest of the connector through the opening
then pull it back out far enough so the shoulders of
the connector are against the inside of the card
cage. Secure with two screws from kit.

A. OPTIONAL PERIPHERAL INTERFACE KIT

=

CONNECTOR
SHOULDER

<

K~

4170 INSTRUCTION REV, MAR 1984 - 4-27



INSTALLATION

p. O Keeping the screws for later use, remove and
discard Blank Panel 2 from the back of the 4170.

NOTE

There is printing on both sides of overlay.
Ensure that correct label (PORT 3, PORT 4,
and PORT 5) faces out.

E. [J Place the overlay on the new backplate as shown.
F O Align the new backplate (with the overlay) behind

the opening in place of Blank Panel 2. Secure the
backplate with the screws removed in step D.

4-28 REV, MAR 1984
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G. [ Verify that the /0 ADDR clip is in position FB40 as
shown.

NOTE

Remember when installing boards the compo-
nent side of the board must be down and the
board should be handled by the ejectors to pre-
vent possible damage to the components.

H. [ Slidethe Peripheral Interface board into the 1st
OPT slot in the card cage. Lock the board in place
by pressing in on the board ejectors until they lock
over the edge of the board.

HINT: If the board does not slide in and lock
easily you may have installed the edge con-
nector (step C) upside down.

I. [ You are done with Procedure 8. Check it off Table
4-1 and find out what you need to do next.
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9. INSTALLING THE PARALLEL

A

B.

4170 INSTRUCTION

INTERFACE (4170F09)

[J Open the carton containing the Parallel Interface
F-kit.

[] Remove all of the parts from their individual pack-
aging and verify that the kit contains the parts
shown in the picture.

HINT: Stand with the back of the 4170 (the

part with the voltage selector switch on it) in
front of you. Now look down and you will see
the 4170 as shown in the small inset figure.

[J Hold cable assembly edge connector so you can
see the locating mark as you look down on the
edge connector. Slide end of it through the 2nd
OPT opening in the back of the card cage as
shown. Push the rest of the connector through the
opening, then pull it back far enough so the shoul-
ders of the connector are against the inside of the
card cage. Secure the connector using the screws
provided in the F-kit.

INSTALLATION

COLOR COPIER
I/F BOARD

BACKPLATE

CABLE

ASSEMBLY
EDGE
CONNECTOR

SCREWS (2)
A. PARALLEL INTERFACE KIT

SHOULDER
CONNECTOR
N ;

A\
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p. O Keeping the screws for later use, remove and
discard Blank Panel 2 from the back of the 4170.

BLANK PANEL 3

E. O Align the new backplate behind the opening as
shown. Secure the backplate with the screws
removed in D.

~

"GOO S3IH3S

NOTE

Remember when installing boards the compo-
nent side of the board must be down and the
board should be handled by the ejectors to pre-
vent possible damage to the components.

F. [ Slide the Interface board into the 2nd OPT slot in
the card cage. Lock the board into place by press-
ing in the board ejectors until they lock over the
edge of the board.

G. [ You are done with Procedure 9. Check it off Table
4-1 and find out what you need to do next.

4-32 REV, MAR 1984 4170 INSTRUCTION



INSTALLATION

10. REPLACING THE SIDE COVER

A. [ Checkto make sure that all internal screws and
connections you have made are tight.

B. [ Setthe 4170 back upright.

NOTE

Look on the side of the card cage for the three-
wire cable.

C. [ Connectthe three-wire cable to J206 (on the side
of the DISK I/F card) as shown.

D. [ Ifyou have the hard disk interface (4170F45) in
your 4170, skip to Step |.

E. [J Connectthe large disk cable to the connector on
the edge of the Disk I/F board, making sure the
four white-wire loops are down.

F. [ Lockthe DISK I/F board in place by sliding it in and
pressing in the board ejectors until they lock over
the edge of the board.

G. [ Connectthe processor cable to the connector on
the edge of the Processor board as shown. The red
stripe on the cable should be down.

H. [0 skiptostepL.
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NOTE

You may find it easier to remove the DISK I/F
board to attach the disk cable to it.

I. - [J Connectthe large flat cable to the connector under
the edge of the Disk I/F card as shown. Make sure
that the red stripe on the cable is down and that the
pins and connector are properly aligned.

J. [ Lock the Disk I/F board in place by sliding it in and
pressing in the board ejectors until they lock over
the edge of the board.

K. [J Connectthe processor cable to the connector
along the edge of the Processor board as shown.
The red stripe on the cable should be down.

L. [ Route cables through cable clamps as shown in
Figure 4-5 if you do not have a Hard Disk. Route
cables as shown in Figure 4-6 if you have a Hard
Disk.
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Fold flat cables
as indicated

LIFT HERE

/’
i,
1

WIRE

CARD CAGE

Figure 4-5. Cable Routing (Without Hard Disk).

Fold flat cables STRIPE

as indicated

LIFT HERE

STRIPE

CARD CAGE

Figure 4-6. Cable Routing (With Hard Disk).
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M. [J Lay4170 down on its left side.

N. [ Position the card cage so that it is not resting on
the two guides located between the disk drives and
the card cage. The guides are part of the cabinet
frame.

o. OO Carefully slide the side cover on. Pay particular
attention to aligning the guides on the inside top of
the side cover with the top of the cabinet frame.
Be sure the cabinet frame screen clears the side
cover.

HINT: The card cage is held in place by the
side cover. You may need to slightly reposi-
tion it so the side cover will slide into place.

P. [ Check around the sides of the side cover to make
sure it fits tight on the frame.

Q O Replace the two screws on the back of the unit as
shown.

R. I Replace the three screws on the front of the unit as
shown.

S. [ You are done with Procedure 10. Check it off Table
4-1 and go to Procedure 11.
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11. REPLACING THE FRONT COVER

A. [J Setunitupright.

HINT: Look at the circuit board installed in
either the 3PPl or PROCESSOR slot to see a
locked ejector. Note how ejector contacts the
card cage.

DETAIL

B. [ Verify that all the boards are properly installed and
the board ejectors are locked.

C. [ slide the front cover into place as shown. Make
sure the upper right edge of the cover slips behind
the back of the control panel as shown.

D. [ Replace the two knurled screws as shown to
secure the front cover.

E. [ You are done with Procedure 11. Check it off Table
4-1 and find out what you need to do next.
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12. CONNECTING A TERMINAL

When connecting cables make sure they are out of
the way and do not present a hazard to people
walking by.

A. [ Connect one end of the terminal interface cable to
the TERMINAL connector on the back of the 4170
as shown.

CONNECTOR

B. [ Connectthe other end of the cable to the connec-
tor on the back of the terminal. On a Tektronix
4105, 4107, or 4109 terminal, the connector is
labeled COMPUTER.

C. [J connectthe power cord from the terminal to the
AC OUT connector on the back of the 4170 as
shown.

HINT: Some terminals are designed to only
be connected to a wall outlet. They cannot
be connected to the 4170. In this case, con-
nect the terminal to facility power and turn it
on. You can, however, connect the Tektronix
4105, 4107, and 4109 terminals directly to
the 4170 using the interface cable supplied.

D. [ Connectthe 4170 power cord to the AC IN connec-
tor on the back of the 4170 as shown.

E. [J Connectthe other end of the 4170 power cord to

the nearest power outlet and turn on power to the
terminal.

SHIPPING
RETAINERS

F. [J Turn disk drive A and B diskette retainers to
open position as shown. Pull out shipping re-
tainers. Save retainers with the rest of the pack-
ing materials.

G. [J Insert Cue Cardin slot to left of Drive A.

H. [J You are done with Procedure 12. Check it off Table
4-1 and go to Procedure 13 to verify operation.
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13. VERIFYING OPERATION

A. [ Press the power switch to apply power to the 4170.

NOTE

Failure of the following steps indicates the inter-
nal diagnostics of the 4170 detected an error.
Verify that you completed the installation proce-
dures correctly. If the problem is still present,
contact your local Tektronix Service Center for
assistance.

B. [ Verify the bell rings once, 00 status is displayed,
and the red disk drive A busy indicator is on.

C. [J Save the test connector that came in the accessory
carton (with the screwdriver, the power cords, and
the terminal interface cable). This connector is
used during self-test procedures that may be per-
formed at a later time.

D. [ You have completed the installation and checkout
procedures and your 4170 is ready for use. Go to
the Getting Started section in this manual.

NOTE

Remove and open remaining box in 4170 ship-
ping box. This box contains your diskettes and
additional manuals.
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REPACKAGING INSTRUCTIONS

If you need to repackage the 4170 for shipment to another
site you should use the original materials that were used to
ship the 4170 to you. If these materials are no longer availa-
ble contact your local Tektronix representative to obtain the
materials you need. Once you have the materials, proceed
as follows:

1.

4-42

Turn off power to the 4170 and disconnect all external
cables and power cords.

If your 4170 has a Hard Disk installed you will need to
remove it. The Hard Disk removal and packing is
described in steps 3 through 6. If you do not have a
Hard Disk go to step 7.

Remove the front and side covers from the 4170. (Refer
to Installation Procedures 3 and 4 for details.)

NOTE

In step 4 the letters in parentheses refer to the
corresponding steps of 9, INSTALLING THE
HARD DISK UNIT.

10.

11.

(L) Unplug the cable from P9 on the card cage.

(K) Unplug the cable from P2 on top of the Hard Disk
unit.

(F) Loosen the four disk mounting screws.

(H) Remove the disk by sliding it toward the power
supply module (to clear the mounting screws) and
lifting it out of the mounting cabinet. Tighten the
four mounting screws.

(D) Set the disk in the Disk Retainer and place it in the
box.

(C) Seal the box with tape and place the box in the
large shipping carton (B).

(A) Seal the shipping carton with tape.

Replace the side cover (see steps M, N, O, and P of
Installation Procedure 10).

Replace the front cover (see 11, REPLACING THE
FRONT COVER).

Install the shipping retainers in the disk drives (Installa-
tion Procedure 12, step G).

Place the 4170 in the shipping cartons as shown in
Figure 4-7.

Place the diskettes and software manuals in the large
box, seal the box with tape and place it in the bottom of
the shipping carton.

Place this manual, the power cable, POZIDRIVE®
screwdriver, and other accessories in the small acces-
sory box and place the box in the shipping carton.

Seal the shipping carton with reinforced tape, apply the
necessary shipping labels to the 4170 and Hard Disk
cartons.

The 4170 is now ready to ship to another site.

REV. MAR 1984
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~ SHIPPING CARTON

Figure 4-7. Repacking.
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Section 5

GETTING STARTED

INTRODUCTION

This section introduces you to the operation of the 4170 and
tells you how to get the 4170 running for the first time. Before
reading this sectioan, follow the instructions in Section 4,
Installation, for installing your 4170 and for connecting a
terminal to your 4170.

This section covers:
o Setting up communications with your terminal.
o Loading the CP/M-86 operating system.

0 Making backup copies of the operating system diskette and
other software.

o Using the optional hard disk (including how to format the
hard disk and how to set up the hard disk so that the
operating system automatically loads from the hard disk).

o Connecting the 4170 to a host.

o Connecting the 4170 to a printer.

HOW TO USE THIS SECTION

If you Jjust installed the 4170 and this is the first time that
you are using it, follow the first three procedures in this
section (to establish communications with your terminal, to load
the operating systeu, and to make a backup copy of the operating
system disketteg. ‘
After you have made a back-up copy of the operating system
diskette, you may want to read other procedures in this section
if you are going to use a hard disk, host communications, or a
printer. If you are not going to use a hard disk, host
communications, or a printer, you may decide to skip those
procedures. Instead, you may want to load an applications
program, using the instructions provided with it, or you may want
to go directly to Section 6, Operating Information, to do the
exercises there and learn some other CP/M-86 operating system
commands.
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PROCEDURES FOR FIRST-TIME OPERATION

SETTING UP COMMUNICATIONS WITH YOUR TERMINAL

Use these procedures to establish communications between your
terminal and the 4170. Because some applications packages require
you to change communications parameters, even after using the
4170 for some time, you may lose communications on occasion; if
so, refer back to the procedures here to reestablish
communications between the terminal and the 4170. Before you
begin, check that the cable between your terminal and the 4170's
terminal port (Port O) is securely connected.

1. If the 4170 and the terminal are not already on, press the
power button on the 4170 (Figure 5-1) and on the terminal.
(When you turn on the 4170, it tests certain parts of its
circuitry. When this self-test is complete, the 4170's bell
rings once and the STATUS display on the front panel changes
from "FF" to "00".)

131

Figure 5-1. Turning on the 4170.
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2. Set the terminal's communication parameters. How you do this
depends on the kind of terminal you have. Here are the
parameters that you must set:

o Baud rate - 2400

o Flagging - in/out ("in/out" flagging is DC1/DC% flagging
on a 4100 Series terminal)

o0 Parity - none

o Stop bits -1

o Data bits - 8

NOTE

FPlagging for the terminal should be set

to in/out (which is DC1/DC?% flagging).
Flagging for the 4170 is set to "none"

(by the CMOS-reset procedure in the next
step). If you are going to use applications
programs that use CTRL-S or CTRL-Q (such as
Wordstar, SuperCalc or Emacs), flagging for
the 4170 must be set to none or these
programs will not work properly; the
terminal's flagging may be set to in/out
(DC1/DC3) as described here.

Tektronix 4100 Series Terminals. If you are connecting the
4170 to a Tektronix 4100 Series terminal, refer to Table 5-1.
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Table 5-1

CHANGING A 4100 SERIES TERMINAL'S COMMUNICATION PARAMETERS

To Change Parameters l
Using Setup Commands i
| Tektronix | *baudrate 2400 <CR> | *factory <CR>

| 4105, 4107, or | *flagging in/out <CR> { *flagging in/out <CR>

| 4109 terminals | *parity none <CR> |

| | *stopbits 1 <CR> |

I Tektronix | *baudrate 2400 <CR> | Reset the terminal's |
b 4112, 4113, | *flagging in/out <CR> | Setup memory and set |
i 4114, 4115, or | *parity none <CR> | the terminal flagging |
{ 4116 terminals | *stopbits 1 <CR> { to in/out. Refer to |
| | | the operators manual |
| | | for the specific l
' l | terminal. |
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The middle column of Table 5-1 lists the Setup commands that
you must enter to set the terminal's communication parameters.
To set the parameters on a 4105, for example, put the terminal
in Setup mode (by pressing the Setup key) and enter these
Setup commands (the <CR> means that you should press the
RETURN key; the * is the Setup mode prompt):

*baud 2400<CR>
*flagging in/out<CR>
*parity none<CR>
*stopbits 1<CR>

NOTE

Press the Setup key to take the terminal out
of Setup mode after you are finished entering
Setup commands. When Setup mode is in effect,
the asterisk (*) appears in front of the
blinking cursor.

Alternate Method for 4100 Series Terminals. Because the

Setup values are similar to the factory default parameters for
the 4100 Series terminals, there is an alternate method --
resetting the terminal to its factory defaults and setting
flagging to in/out. The right column of Table 5-1 shows how to
do this. On a 4105, for example, you can enter these commands:

*factory <CR>
*flagging in/out <CR>

Resetting the terminal to its factory defaults, however, resets
other parameters besides the communication parameters. If you
do not want to reset other parameters, enter the Setup commands
(in the middle column of Table 5-1) instead of resetting all
parameters to the factory defaults. After you enter Setup
commands, be sure to take the terminal out of Setup mode by
pressing the Setup key again.

Other Terminals. If you are using a terminal that is not a
Tektronix 4100 Series terminal, refer to the terminal's
operating manual for information on setting the communication
parameters.
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%. Reset the communications parameters on the 4170 to these
factory default settings:

Baud rate - 2400
Flagging - none

Parity - odd and disabled
Stop bits - 1

Data bits - 8

OO O0OO0oOo

To do this, use the CMOS-reset procedure that follows.

The 4170 CMOS-Reset Procedure. To set the

communications parameters on the 4170 to the factory defaults,
you'll do what is called a "CMOS-reset" (so-called because you'll
be resetting the 4170's parameters to the factory default values
stored in the constant or CMOS memory).

NOTE

When you power up the 4170 for the first
time, the factory default communication
parameters are in effect, and it is not
necessary to do a 4170 CMOS-reset. If you
suspect that the 4170's communications
parameters have been changed, then go ahead
and do the CMOS-reset procedure given here;
otherwise, skip to the next procedure,
Loading CP/M-86 from the Diskette.

a. Remove the pop-off cover to expose the control panel shown
in Pigure 5-2. Press and hold the TEST and RESET buttons.

b. Release the RESET button. When you see the numbers in the

STATUS displaﬁ start to step from 00 to 01, 02, 04, etc.,
release the TEST button. The STATUS display continues to

change, and the T1, T2, and T3 lights blink on and off
until finally the bell rings. (Figure 5-2 also shows the
locations of the STATUS display and the T1, T2, and T3
lights.)
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On the 4170's front panel (NOT on the terminal's

keyboard), hold the CTL button down while you press the C
button, and then release both buttons. You should see FF in
the 4170's STATUS display (if you don't see the FF, go back
to the beginning of the CMOS-reset procedure and start
again with step "a"). When you release the buttons, you may
see a menu (on the terminal screen) similar to the one in
Figure 5-%; if you don't, continue with the next step. (The
menu will be visible only if the 4170 was using a baud rate
of 2400 bits/second; the menu entries will vary according
to the options installed.)

. On the 4170's front panel (NOT on the terminal's

keyboard), press the button labeled F2. Again, you may see
a menu like the one in Figure 5-4, but even if you don't,
proceed to the next step.

. On the 4170's front panel (NOT on the terminal's

keyboard), press the button labeled F1; at this point, you
may see what is displayed in Figure 5-5, but if you don't,
proceed to the next step.

On the 4170's front panel (NOT on the terminal's
keyboard), press and hold the CTL button while you press
the E button. Finally, release both buttons.

Put the pop-off cover back on the 4170's control panel.

completes the 4170 CMOS-reset procedure.
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4685-132

Figure 5-2. The 4170 Control Panel.
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4178 Mernu

f1 2PFPI

f2 Processor Board

f3 Flexible Disk - Option 44
Selection

Function Key-Test Selection
“C-4178 Menu

“D-Current Menu

“E-End

4685-136

Figure 5-3. 4170 Menu.
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f1 CMOS-Reset

& Keyboard

3 Host Fort
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“C-4178 Menu

“D=Current Menu
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4685-134

Figure 5-4. Processor Board Menu.
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Figure 5-5. CMOS Reset Selection.
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LOADING CP/M-86 FROM THE DISKETTE

Insert the CP/M-86 operating system diskette in Drive A and close
the drive door latch. (Figure 5-6 shows how to insert the disk.
Be sure that your fingers do not touch the surface of the disk
where it is exposed.) While the 4170 loads the operating system,
the drive busy light for drive A goes on, and the STATUS display
steps from OO0 through OF.

When the operating system has been loaded, the light indicator in
the disk drive goes off, the STATUS display changes to 00 and
then 01, and this message appears on the terminal screen:

Tektronix 4170 CP/M-86 Vi.1 Release 1.2
A>

This message indicates that the CP/M-86 operating system is
loaded in the 4170's memory, and that the terminal is
communicating with the 4170.

If you do not see this message on your terminal screen or if you
see some random characters on the screen, it may be because your
terminal's communication parameters do not match those of the
4170. Go back to the first procedure in this section,

Setting Up Communications with your Terminal, and reset the
communications parameters for both the terminal and the 4170.

If this message still does not appear, then contact your local
Tektronix field office for assistance.

WRITE-PROTECT
NOTCH

s

Figure 5-6. Inserting a Disk.
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Setting a Faster Baud Rate

After you have successfully loaded the operating system, you may
want to increase the rate of communications between the 4170 and
the terminal. To do this, change the baud rate first on the 4170
and then on the terminal. (The baud rate settings on the 4170 and
the terminal must be identical.)

For example, you can increase the baud rate to 19200 bits/second.
(This is eight times faster than 2400 bits/second.) TFirst, enter
this command to change the baud rate on the 4170:

A>SETDEV con, baud=19200 <CR>

Then change the baud rate for your terminal. If you have a
Tektronix 4100 Series terminal, press the Setup key and enter
this Setup command:

*baud 19200 <CR>

Press the Setup key again to take the terminal out of Setup
mode, and press <CR> %the carriage return key) to get the system
prompt A>.

MAKING A BACKUP OF THE OPERATING SYSTEM DISKETTE

This procedure describes how to make a copy of the CP/M-86
operating system diskette. After you have successfully loaded the
operating system for the first time, you should immediately make
a copy of the operating system diskette. Store the original in a
safe place, and use the copy for your day-to-day operations. This
way, 1f the copy is damaged, you still have the original diskette
and can make another copy.

The procedure consists of two steps: (1) formatting a new
diskette, and (2) copying the operating system disﬁette. You will
need a new blank diskette before you can copy the operating
system diskette.

Tektronix recommends that you use this same procedure to copy all

diskettes supplied to you. You may use the 10 extra blank
diskettes (supplied with the 4170) for this purpose.
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Formatting a New Diskette

This procedure formats a disk in drive B. If you make a typing

mistake at any time, use the Backspace or Rubout keys to correct
the error.

1. Enter the command FORMAT B: after the system prompt A>:
A>FORMAT B:<CR>

CAUTION

Formatting destroys any data that may be on
the diskette. Be sure that you do not need
any data on the diskette you're going to
format, or that it is a new blank diskette,
before you confirm the FORMAT operation in
the next step.

2. The system responds with this prompt:

Formatting drive B:
5 1/4" Double-Sided Floppy (512 bytes/sector)
with interleave of O.

Insert a disk in drive B.

Format the disk? (Y or N; default N):

Insert a new diskette into Drive B and close the drive door
latch. Enter Y and press <CR> to format the diskette in
drive B. (Entering any other key besides Y cancels the
format operation.) As soon as you press <CR>, the 4170 begins
formatting the diskette. The drive busy light on the drive
goes on, the drive makes a rhythmic clicking sound, and this
message is displayed:

Formatting (this takes approximately 30 seconds)...

If you press <CR> and nothing happens, check to see that
the drive door latch is closed (refer back to Figure 5-6).
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An error message indicates if the disk or drive is
write-protected, and instructs you how to proceed:

Check that the disk and drive are not write-protected.
Remove the write-protect tab from the disk, or turn off
the drive's write-protect switch. If the disk

was not write-protected, formatting a second time may
correct the error.

Check to see that the diskette is correctly inserted in the
drive, and that the diskette and drive are not
write-protected. (On 5-1/4" diskettes, when the notch on the
diskette is covered, the diskette cannot be written to or
formatted. Figure 5-6 shows the write-protect notch.)

After you've corrected the problem, enter Y and press <CR>
when the prompt reappears.

%. When the format is completed, the system prompts for another
diskette:

Formatting completed.

Insert a disk in drive B.
Format the disk? (Y or N; default N):

If you want to format other diskettes at this time, enter
Y<CR>; otherwise, press any key except Y and then
<CR>.

Copying the Operating System Diskette

Next, you will copy the CP/M-86 operating system diskette to the
diskette that you just formatted. Make sure the CP/M-86 operating

system diskette is in drive A and that the formatted diskette is
in drive B.
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1. Enter the command COPYDISK after the system prompt A>:
A>COPYDISK<CR>

When the COPYDISK utility is loaded into memory from the
operating system diskette, this prompt appears:

CP/M-86 Full Disk COPY Utility
Version 2.0
Enter Source Disk Drive (A-D)?

2. Enter AKCR> to indicate that you want to copy the
operating system diskette in drive A.

Enter Source Disk Drive (A-D)? A<CR>

If the nothing happens after you press <CR> and the light in
the source drive door remains on, check that the diskette is
correctly inserted in the source drive and that the drive door
latch is closed.

5. The system then prompts you for the destination drive:
Enter Destination Disk Drive (A-D)?

Enter BKCR> to indicate that you are going to write on the
formatted diskette in drive B.

Again, if nothing happens after you press <CR> and the v
light in the destination drive remains on, check that the
diskette is correctly inserted in the destination drive and
that the drive door latch is closed.

This error message is displayed if the diskette in the
destination drive is not properly formatted:

Source and destination disks must be
the same type.

Refer back to Formatting a New Diskette for the procedure.
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4. This prompt appears, asking you to verify the copy operation:

Copying Disk A: to Disk B:
Is this what you want to do (Y/N)?

CAUTION

COPYDISK destroys all data on the diskette in
the destination drive. Be sure that you have
the CP/M-86 operating system diskette in the
source drive and the formatted diskette in
the destination drive. Check the diskettes
before you confirm the copy operation. You
may press the write-protect switch for drive
A to write-protect the operating system
diskette.

If you are sure that the diskettes are in the correct drives,
enter YKCR> to confirm the copy.

The system first reports that the copy is started:
Copy started

This is followed by a message that tells you what stage of the
copy is taking place. There are three stages during the copy.
First, the system reads each track on the diskette in the
source drive. Then, it writes each track to the diskette in
the destination drive. Finally, the system verifies that each
track was correctly written. During the three stages, the
system updates a message on your screen that looks like this:

Reading track ##

If the destination drive is write-protected (either by the

switch or the notch in the diskette), an error like this is
displayed:

Permanent Error Writing Track 79, Sector 31
Ignore error (Y/N)?

If this error occurs, unprotect the diskette or the drive,
enter N to exit from the COPYDISK program, and try again.
This kind of error may also occur during the verification
stage; if so, enter N and try the copy again.
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5. If the copy is successful, the system reports when the copy is
completed and prompts you for another copy:

Copy completed.
Copy another disk (Y/N)?

Enter NKCR> to exit the copy program.

6. Remove the operating system diskette from Drive A. Store it
in a safe place.

CAUTION

The next step instructs you to create a label
for the copy of the operating system
diskette. To prevent damage to the diskette,
write out the label before you place it

on the disk.

7. Remove the duplicate operating system diskette from drive B.
Attach a label to the diskette so you can identify it as a
copy of the operating system diskette.

8. Install the duplicate operating system diskette in drive A.

9. Press CTRL-C (the CTRL and the C keys at the same time) on the
terminal keyboard to "log-in" the new disk in drive A. After
you press CTRL-C, the system responds with the system prompt
A>. (When you insert a different diskette or when you
switch between drives A and B, a CTRL-C at the terminal
informs the system of the change. If you don't press the
CTRL—C)and you try to write to the diskette, you may get an
error.

Now you should duplicate your other diskettes, repeating the
procedures here for formatting and copying diskettes. Then, if
you are going to use a hard disk, host communications, or a
printer, you may continue with the following procedures. Or,
after making copies of your other diskettes, you may want to skip
to Section 6, to do the exercises and learn more of the CP/M-86
commands.
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USING THE HARD DISK

If you have the optional hard disk (Option 4170F03), read the
procedures here to get started using the hard disk. There are
two hard disk procedures given here: formatting the hard disk and
setting up the hard disk as the default/boot disk.

You have the option of setting up the hard disk as the
default/boot disk. (The default disk is the disk the

operating system defaults to after booting; the boot disk

is the disk that The sysftem automatically boots from when the
4170 is powered up.) If you have a hard disk and you configure
the system as the default/boot disk, the system will boot from
the hard disk and default to it after booting. Even when the hard
disk is used as the boot drive, you must still have a formatted
diskette in drive A: before the system will boot. (You do not

have to use the operating system diskette; any formatted diskette
will work.)

Formatting the Hard Disk

NOTE

Tektronix formats the hard disk before it is
shipped. You do not need to use this
procedure to format the disk before using it.

However, if you intend to configure the hard
disk as the default/boot drive and there are
files already on the hard disk, you may want
to format the disk first to delete those
files. (The file CPM.SYS must be the first
physical file on the hard disk, so the hard
disk must be empty before it can be made the

default/boot disk.) If ﬁou have not yet used
the hard disk, you may skip to the next step,
Setting Up the Hard Disk as the

Default/Boot Drive.
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1. Insert the CP/M-86 operating system diskette in drive A.
Press CTRL-C %o log in drive A:

A> (CTRL-C)
A>

2. Enter the FORMAT command after the system prompt A>.
Specify drive C:, the hard disk, as the disk to be formatted:

A>FORMAT C:<CR>

The FORMAT utility is loaded into memory from the operating
system diskette, and this message appears on your terminal
screen:

Formatting drive C:
Winchester drive (512 bytes/sector) with interleave of 5.

Please enter the numbers of any tracks known to be bad.
More than one number may be entered on a line but they
must be separated by commas. Any spaces are ignored.
Consecutive tracks may be specified by entering the
starting track, a dash ('-'), and the ending track (e.g.,
'14-18'). To end the list, press RETURN without
entering any characters. If you don't know of any bad
tracks, just press RETURN.

Enter bad tracks:

Occasionally certain parts of a hard disk are known to be
unreliable; these are called "bad tracks." If your disk has
bad tracks, it does not mean that the disk is unusable, but
that small parts of it cannot reliably record information.
When you format the disk, the system identifies up to 160 bad
tracks and formats alternate tracks. Even when FORMAT detects
bad tracks, you still have the full 8 megabytes of hard disk
storage that CP/M-86 supports.
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When you installed the hard disk option in your 4170, there
should have been a sheet of paper (like the one shown in
Figure 5-7) in the box with your disk drive. This sheet
contains information from the disk drive manufacturer about
bad tracks on your disk. To figure out the bad track numbers
from the information on this sheet, use this formula:

(4 * Cylinder#) + Head# = Badtrack#

Using Figure 5-7 as an example, 79 is the only bad track for
that disk (the Cylinder# is 19 and the Head# is 3). Thus, you
would specify:

Enter bad tracks: T9<CR>

If there was more than one bad track, separate the tracks with
commas, like this:

Enter bad tracks: 79,87<CR>

If you do not have a sheet (like that in Figure 5-7) to
calculate the bad track numbers, simply press <CR> when you
see the prompt for bad track numbers. FORMAT can detect bad
tracks on its own. (Because the manufacturer's testing is so
extensive, it is preferable to specify known bad tracks if you
have the manufacturer's list; if you have the manufacturer's
list, you should use it.) If FORMAT detects more than 160 bad
tracks, it reports an error; if this occurs, contact your
Tektronix field office.

When FORMAT finds bad tracks, the 4170 displays this message:
Formatting alternate tracks.
FORMAT identifies the bad tracks and formats alternate tracks

(which are otherwise unused). Thus, you still have the full
amount of storage on the disk available.
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FORMAT asks you to confirm the FORMAT operation before it begins:

Format the disk? (Y or N; default N): Y
Are you SURE? (Y or N; default N): Y
This will take about 5 minutes
Formatting Winchester

Checking for bad tracks

Writing loader

Format complete.

After the hard disk is formatted, if you are going to configure
it as the default/boot drive, complete the following procedure.

Setting Up the Hard Disk as the Default/Boot Drive
To set up the hard disk as the default/boot drive, you must:

o Copy the file CPM.SYS as the first physical file on the hard
disk.

o Configure the system (using SETDEV) so that the hard disk is
the default/boot drive.

Copying CPM.SYS to the Hard Disk. To do this, you will
use the Peripheral Interchange Program (PIP) to copy the file

from the CP/M-86 operating system diskette to User 15 on the hard
disk. Enter the command:

PIP C:[G15]=A:CPM.SYS[ROVG15]<CR>
This copies CPM.SYS as the first physical file on the hard disk.
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Making the Hard Disk the Default/Boot Drive. Next, you

use the SETDEV utility to set up the hard disk as the
default/boot disk. Enter this command:

A>SETDEV bootdrive=C:, defaultdrive=C:<CR>
The 4170 now boots from the hard disk, and after booting the
system defaults to the hard disk drive (C:). To verify this,
press RESET on the 4170 (located on the 4170's control panel,
beneath the pop-off door).
NOTE

Make sure that there is a formatted disk in
drive A.

The terminal screen should display a message like this:

Tektronix 4170 CP/M-86 V1.1 Release 1.2
Cc>
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CONNECTING THE 4170 TO A HOST

This discussion covers how to connect your 4170 to a host
computer and how to establish communications between the host and
the 4170 using the MODEM86 program. Tektronix provides several
preconfigured versions of the MODEM86 program; this section
introduces you to those versions and discusses which version you
should use. The MODEM86 program is described in more detail in
Section 7, Programming Information.

The discussion here of host/4170 communications includes:

o Connecting to a host computer.
o Getting started with the MODEM86 program.
o Transferring files between a host and the 4170.

Connecting to a Host Computer

Figure 5-8 shows the 4170 in a typical configuration with a host.
As the figure illustrates, the 4170 is often connected to the
host via a telephone modem, which is, in turn, usually connected
to the 4170's HOST port. If you want to connect the 4170 to more
than one host, you can use any one of the 3PPI (Three-Port
Peripheral Interface) ports in addition to the HOST port. Figure
5-9 shows the locations of the HOST port, the standard 3PPI
ports, and the optional 3PPI ports. (The optional 3PPI ports are
available as Option 4170F10.)

If your 4170 is not already connected to the host, connect the
cable (from the host or modem) to the HOST port or to a 3PPI
port; be sure to secure the cable with two screws.

To transfer files between two 4170s, you may need a special cable
connector, depending on which ports you intend to use. A standard
R5-232-C cable is required to connect the HOST port on one 4170
to a 3PPI port on the other. If you intend to use a 3PPI port on
each unit, or the HOST port on each unit, a "null modem" cable
with the following pin connections is required:

Connector Connector Connector Connector Connector Connector
A Pins B Pins A Pins B Pins A Pins B Pins
1 oo > 1 5 mmmmen > 4 12 {mmmmmm > 12
2 Kmmmmme > 3 PR —— > 20 19 <—=omm- > 19
3 {mmmmmm > 2 7 {emmmem > 7 20 ====uw > 6
4 {omweee—o > 5 11 Kmmoemm > 11

To connect two 3PPI ports, Tektronix cable 012-0689-01 provides
these pin connections on a cable with two male ends.
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Figure 5-8. Typical 4170 System Configuration.
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Pigure 5-9. 4170 Port Locations.
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Getting Started with the MODEM86 Program

Use the procedures here to run the MODEM86 program on your
system and to establish communications between the host and the
4170. To follow these instructions, you'll need the MODEM86

and CP/M-86 operating system diskettes. '

1 .
2.

Turn on the 4170 and terminal. Load the operating system.

Insert the MODEM86 diskette in drive B, and close the drive
door latch.

Enter the directory command to view what's on the MODEM86
diskette in drive B:

A>DIR B:<CR>

Figure 5-10 shows a directory of the MODEM86 diskette.
Tektronix provides several configurations of MODEM86, the
program for communicating between a 4170 and a host. The
different configurations are MODM86-H.CMD, MODM86-1.CMD,
MODM86-2.CMD, MODM86-3%.CMD, MODM86-4.CMD, and MODM86-5.CMD.
(Other files on the disk are described in Section 7.)

Change the default drive to drive B:
A>B:<CR>

When the system prompt B> appears, type a CTRL-C to log
in drive B.

A>dir b: .
B: COM2CMD COM : MODEM86 COM : COM2CMD CMD : DISTMDM SUB
B: EXPAND CMD : MODM86-3%3 CMD : MODEMSET COM : PHONES DAT
B: REMOVECC CMD : SHRINK CMD : SIOBIOS A86 : SIOBIOS MAC
B: UNSQZ CMD : MODM86-4 CMD : MODM86-H CMD : CMD2COM COM
B: CMD2COM CMD : MODEMSET CMD : MODM86-5 CMD : BIN2HEX COM
B: MODEM86 SET : EXPAND COM : UNSQZ COM : SHRINK COM
B: REMOVECC COM : MODEM86 CMD : MODM86-1 CMD : MODM86-2 CMD
B: README 18T :

SYSTEM FILE(S) EXIST
A> 4685-143

Pigure 5-10. Directory of the MODEM86 Diskette.
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5.

You are now ready to use one of the MODEM86 programs. The
program you will use depends on the 4170 port to which your
host is connected. For example, if the host is connected to
the HOST port on the 4170, you will use the program MODM86-H.
Refer to the list below to determine which MODEM86 program you
will use.

Port Progranm
HOST Port MODM86-H
Port 1 MODM86-1
Port 2 MODM86-2
Port 3 MODM86-3
Port 4 MODM86-4
Port 5 MODM86-5

Enter the program name after the system prompt. If your host
is connected to the host port, for example, enter:

B>MODM86-H<CR>
(Note that you must type MODM86-H, not MODEM86-H.)

The program displays the MODEM86 main menu (Figure 5-11).
(Section 7 describes the menu functions in more detail.)

BrmondmEB&—h

MODEMZE a5 of B3-29-34
(21 Copyright 1982-1984 Mark Hetsey

T - Terminal mode in full-duplex H = Terminal mode in half-duplax

E - Terminal mode with echa

F - FEeceiuve a file - Send a file

L - List file directory entries - Display file data

A = Togyle expert mode (menu oneoffl M= Meru

¥ = Helgp, command syntax description LV = Current valuss display

[ = Dizcannect (hang up phonel Q- Quit, exit to operating system

[=fault drive: B
Enter commands
4685-144A

Figure 5-11. MODEM86 Main Menu.
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7. View the communications parameters that the MODEM86 program
has set, and verify that they are acceptable for your
particular host. To view the parameters, enter a V
(Current Values Display) after the prompt, like this:

Enter command: V<CR>

The MODEM86 program displays the current values of the
communications parameters it expects. For example, if you are
using MODM86-H, you see this message:

Communication port #: 1

Baud rate: 1200

Parity: None

Stop bits: 1

Host handshaking signals: On
Conversation save file: None
Press any key to continue:

Notice that "1" is the communication port number for the
MODM86-H prograwm. This is the MODEMSET communication port
number (and not the number of a 4170 3PPI port); MODEMSET
communication port 1 corresponds to the 4170's HOST port.
(See Section 7 for a cross-reference of MODEMSET numbers and
4170 physical ports.)

Next, determine if the baud rate of 1200 is what your host
expects. For example, if the host transmits at a rate of
4800, then you must change the baud rate from 1200 to 4800.
The next step instructs you how to do this. If you want to
change other program defaults (such as parity or stopbits),
you can do so using the MODEMSET program supplied on the
MODEM86 diskette; see Changing Preconfigured MODEM86
Programs in Section 7. 1In most cases, changing the baud
rate is sufficient to establish communications.

Press any key to redisplay the MODEM86 main menu.
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8. To change the baud rate, enter T after the prompt on the
MODEM86 main menu:

Enter command: T<CR>
The MODEM86 program responds with:

Conversation save file: None
Terminal Mode Control Characters:
B)Break D)Disconnect E)Exit L)Literal R)Rate T)Transfer

The first line of this message reports that there was no
conversation save file specified when you gave the T

command. (Conversation save files are discussed under the
heading Transferring Files from the Host to the 4170,

later in this section.) The last two lines of the message
summarize the functions of the control characters that you can
enter.

To change the baud rate, press CTRL-R (hold down the CTRL key
and press the R key). The CTRL-R (the control character for
Rate) does not print, but this prompt appears:

Enter new baud rate:

Enter the baud rate that your host expects for communications
between it and the 4170. A baud rate of 4800 bits/second or
less is recommended for literal data transfers. (Higher rates
could possibly result in lost data during literal transfers.
Rates of up to 19200 baud, however, may be used when
transferring files with the S and R menu options because
these options use the Ward Christiansen error-checking
protocol; see Section 7 for more information.)

If you have a phone modem, dial up a telephone line and
connect to the host. The terminal now acts as if it is
directly connected to the host.

Enter a CTRL-E to return to the MODEM86 main menu. If you
enter Q from the MODEM86 main menu (to quit and exit to the
CP/M-86 operating system), you can use CP/M-86 without
disconnecting from the host. To return to using the host,
simply reenter the program name (for example, MODM86-H) and
change the baud rate again, if necessary. Thus, you can
bounce back and forth between using the host and using the
4170 and CP/M-86.
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Transferring Files Between the Host and 4170

When the MODEM86 main menu (Figure 5-11) is visible, you can
transfer files between the host and the 4170. To transfer files,
you use the T (Terminal Mode) menu function. The following
discussion covers:

o How to transfer a file from the host to the 4170.

o How to transfer a file 39 the host from the 4170.

It is recommended that you select small files when you

experiment with the MODEM86 examples here. This will allow you to
run through the steps quickly to speed up your understanding of
how to get started using MODEM86.

See Section 7, Programming Information, for additional
details on transferring files with MODENM86.

Transferring Files from the Host. To transfer a file

from the host to the 4170, it is recommended that you have room
on the diskette that is the file's destination. Because the
MODEM86 diskette is full, the following procedure first instructs
you to copy the MODEM86 program you'll need to the operating
system diskette; make sure that there is space on the operating
system diskette for the copy. (After you've used MODEM86 for a
while, you'll realize that the program allows you to insert a
different diskette when a transferred file is too long to fit on
the first diskette.)

1. Insert the operating system disk in drive A and the MODEM86
diskette in drive B. Log in both drives (make the drive active
and enter a CTRL-C). Make sure the write-protect switches on

- the drives are off; otherwise, you may get a BDOS error later.

2. Copy the appropriate MODEM86 program for your system to the
operating system diskette. If your host is connected to the
host port, for example, then copy the MODM86-H.CMD program; in
this case, enter: .

A>PIP A:=B:modm86-h.cmd[OV]<CR>

Remove the MODEM86 diskette and put it away.
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3. Establish communications with the host. To do this, type the
name of the appropriate MODEM86 program. For example:

A>MODM86-H<CR>

The MODEM86 main menu appears (refer back to Figure 5-11).
From that menu, select T (Terminal Mode), and if

necessary, do a CTRL-R to set the baud rate. Dial a phone line
or otherwise connect to the host. When you have established

host communications, type a CTRL-E to exit back to the MODEM86
main menu.

4. Select the T (Terminal Mode) function again, only this
time, specify a conversation save file. For example:

Enter command: T save.txt<{CR>

A conversation save file (save.txt, in this example) saves
your dialog between the host and the terminal; it provides a
medium in which you can save whatever the host transmits to

the terminal -- including host commands as well as transferred
files. :

After you press the carriage return, this message appears:

Conversation save file: A:SAVE.TXT
Start saving conversation (Y/N) [Y]?

(The terminal displays a BDOS error instead of this prompt if
the drive is write-protected. Unprotect the drive and press
<CR> to get the prompt.)

5. Enter N because you do not yet want to begin saving
conversation in the file save.txt. This list of control
characters appears:

Terminal Mode Control Characters:
B%Break D)Disconnect E)Exit L)Literal P)Purge R)Rate
T)Pransfer Y)Yank

When you are ready to turn on the conversation-save feature to
capture the file from the host, you will enter a CTRL-Y
(Yank); CTRL-Y acts as a toggle to turn conversation saving
off and on. At this point, what you type on the terminal is
sent to the host but not saved.
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6. Enter the host command that begins transmitting text, but
before you press the carriage return key, enter a CTRL-Y.
After the CTRL-Y, press <CR>. (Consult your host system's
manual or your host programmer for the specific command that
initiates output from the host.) On some host systems, this
command may be simply a "type hostfile.txt <CR>" command, so
that what you enter after the host prompt (@ in this
example) looks like this:

@type hostfile.txt (CTRL-Y) <CR>

The CTRL-Y toggles the conversation save feature on, so that
when the host begins transmitting, the MODEM86 program saves
the data in a file save.txt. (When the conversation save
feature is on, a colon (:) appears on the left side of your
screen. The colon is not saved as part of the file.) As soon
as you press <CR>, the host starts transmitting the file to
the 4170; you should see it scroll across your terminal
screen.

When the transfer is complete, if your system has a host
prompt, it reappears. (The prompt, unfortunately, is also
saved in the file, because the conversation-save feature is
still on. You may use ED, the CP/M-86 line editor, or another
text editor to delete the prompt from the file, if necessary.)

7. Press CTRL-Y to turn off conversation save and CTRL-E to exit
Terminal Mode. The MODEM86 main menu appears, preceded by this
message:

++Remember to write or purge conversation save file.++

At this point, the conversation save file has been saved in a
buffer, but it has not been written to a diskette. The prompt
reminds you to write the file (W from the MODEM86 main

menu) or to purge or delete it from the buffer (P from

the main menu) .
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8. Enter the appropriate command after the prompt to write or to
purge the conversation save file. For example, entering W
writes the file save.txt to the default drive (drive A in this
example) : ;

Default drive: A
Enter command: W <CR>

When the file is written to the diskette in drive A, the
MODEM86 main menu appears and indicates that the file was
written correctly.

9. Enter L (List file directory entries) to check that the
file transfer was successful:

Enter command: L<CR>

You should see that the file save.txt now exists on the

diskette in drive A. To view the contents of that file, quit
MODEM86 (Q from the MODEM86 main menu) and enter this CP/M-86
command :

A>type save.txt<{CR>

If MODEM86 does not work properly, refer to the heading If You
Have Problems with MODEM86 in Section 7.

Transferring Files from the 4170. To transfer files

from the 4170 to the host, you must know how to open a file on
your particular host. This usually involves using some kind of
text editor to create a new file in which data can be captured.
As an example, this discussion uses a text editor called TECO,
but how you open a file depends on your particular host.

This example uses the operating system diskette and the MODM86-H
program (in drive A) as in the previous example.
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1. Establish communications with the host. As before, enter the
program name to get the MODEM86 main menu:

- A>modm86-h<{CR>

Then enter T after the prompt:

Enter command: T<KCR>

This list of control characters is displayed:

Terminal Mode Control Characters:
B)Break D)Disconnect E)Exit L)Literal R)Rate T)Transfer

Change the baud rate, if required, with CTRL-R, and dial a
phone line, if required.

2. Open a file on the host that will capture what is transmitted
by the 4170 and MODEM86. What you enter depends on your
particular host; consult your system manual or system
programmer for assistance.

Here is an example for a particular host system. The following
commands (after the host prompt @) invoke a text editor

called TECO. After the TECO prompt *, the commands open a

file called "from4170.txt" in which the transmitted data will be
inserted:

@r teco<CR>

*ew from4170.txt$$

*1 <CR>

3. After you have opened a file on your host (using whatever

particulars your host requires), press CTRL-T. This is the
control character for a Transfer (refer back to the list of
control characters under Step 1).
The MODEM86 program prompts you for a filename:

Enter file name to be transferred - CR to quit:
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4.

Type in the name of the file you want to transfer from the
4170. Por example, to transfer the file "intro.doc" from the
operating system diskette in drive A:

Enter file name to be transferred - CR to quit: intro.doc

You can specify a drive (such as B:) before the filename;
otherwise, the default drive is assumed.

If the MODEM86 program finds the file on the specified drive,
it responds with a message like this:

A:INTRO.DOC open, size: 25 (0OO000019H) sectors
Minimum duration of transfer: O minutes and 3 seconds
Should IF's be sent (Y/N) [N]?

The MODEM86 program does some internal calculations, using
the current baud rate and the size of the file (in sectors),
to estimate how long the file transfer will take.

If the file does not exist on the specified drive (or if you
made an error in typing the filename), you'll see a message
like this instead:

Can't open filename.ext ++ File does not exist ++ Enter file
name to be transferred - CR to quit:

You can then reenter the filename or specify a different file.
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5. ?nter)N after the prompt for sending linefeed characters
LF's):

Should LF's be sent (Y/N) [N]? N

(Answering Y attaches an extra linefeed character to every

carriage return-linefeed sequence. Usually you will want to
answer N.)

NOTE

No carriage return is required; the transfer
begins immediately after you respond to the
prompt for sending LF's.

‘This message concludes the transfer:
++ File transfer completed ++

6. Close the file on the host that was previously opened for the

transferred data. Again, this depends on your particular host
system.

Using the earlier example of a host file opened with TECO,
these commands close the file "from4170.txt":

$3$
*ex$d
@

After the host prompt appears (@ in the example), you may
want to do a directory to verify that the file "from4170.txt"
exists on the host.

This completes the examples of getting started with host
communications. Section 7, Programming Information, discusses
the causes of some typical problems that you may encounter. See
that section for more information about using MODEM86.
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CONNECTING A PRINTER

If you have a printer, this section instructs you how to connect
the printer, how to configure the 4170, and how to use the
printer.

This section talks specifically about a printer, but the
procedure is similar for most peripherals. Generally, to connect
a peripheral, you must:

o Attach the peripheral to one of the 3PPI ports or to the
Option 09 port.

o Assign the peripheral to a logical device (using SETDEV).

o Configure the communications for that logical device (using
SETDEV) to match the peripheral's requirements.

Finally, to use the peripheral, you can specify the logical
device in several CP/M-86 commands (PIP, TYPE, etc.). As
discussed in the following, you may also use CTRL-P to toggle
output to the logical device LST:.

Connecting a Printer

If your printer uses an RS-23%2 interface, connect the printer
cable to one of the 3PPI ports (see Figure 5-12). If your printer
uses a Centronics-style parallel interface, you must have Option
09 for the 4170; in this case, connect the printer cable to the
Option 09 port (Figure 5-12).
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Configuring the 4170

Use the SETDEV utility to configure the 4170 to talk to the
printer. With SETDEV, you assign the printer port to the logical
device LST: and set the communications parameters that the
printer requires.

This example assigns the printer (which is connected to port 1)
as the logical device LST:, and sets the communications

paramet§rs as shown ("xon" flagging means that DC1/DC3 flagging
is used):

SETDEV LST=porti,baud=%00,parity=none,
stopbits=1,databits=8,flagging=xon

This example assigns the LST: device to the Option 09 port, which
uses a parallel Centronics-style interface:

SETDEV LST=parallel

The parameters that you should use with the SETDEV utility depend
on the type of printer that you are connecting. Refer to the
printer's operating manual.

Section 7, Programming Information, also contains a detailed
description of the SETDEV utility.

Using a Printer

By assigning a printer to the LST: device, you can use CTRL-P

(the CTRL and P keys pressed simultaneously) to toggle output to
the printer.

For example, insert the operating system diskette in drive A.
Press CTRL-P and then type this command:

A>DIR<CR>

The DIR command and the directory appear on the terminal and are
output to the printer. After the directory of the operating

system diskette has printed, enter another CTRL-P to turn off
printing.
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The CTRL-P can also be used in conjunction with the CP/M-86

command TYPE. Try entering this command, but before you press the
RETURN key, enter a CTRL-P:

A>TYPE intro.doc (CTRL-P) <CR>

This prints the entire file intro.doc. Another way to print the
same file is with the PIP command:

A>PIP lst:=a:intro.doc <CR>
This concludes the exercises for getting started with the 4170.

Section 6, Operating Information, gives examples of some
other CP/M-86 commands.
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Section 6
OPERATING INFORMATION

INTRODUCTION

This section describes how to run and use the CP/M-86 Operating
System with your 4170. This introduction gives you some needed
background information about mass memory names and terminal
operating modes. Then, the Familiarization Exercises start

you using the 4170 and its operating system. T

If you are a first-time user, it is recommended that you go
through Section 5 first and then through the exercises in this
section. The exercises here direct you to perform some frequently
used CP/M-86 procedures, and it is a starting point for learning
more about the operating system; the Digital Research manual,
CP/M-86 Operating System User's Guide, provides additional
information. Finally, you should read Section 7 for detailed
information about specific programming applications.

If you are an experienced user of the CP/M-86 operating system,
most of this section is already familiar to you. However, you
should read the summary of the differences between standard
CP/M-86 and the 4170's version of CP/M-86; see the heading
Differences from Standard CELM—S@ at the end of this section.

MASS STORAGE AND LOCAL MEMORY NAMING CONVENTIONS

The flexible-disk drives and the hard disk drive are collectively
referred to as mass storage. This is in contrast to local

memory, which consists of RAM (random access memory) on a

memory board in the 4170's card cage. (Also, there is fixed
memory, ROM (read-only memory) on the Processor board, where
Tirmware codes are stored; these contain the power-up and
self-test routines.)

Many CP/M-86 routines allow you to specify a device name for one
of the flexible drives or for the optional hard disk drive. Your
4170 names its two flexible disk drives as devices A: and B:; the
optional hard disk drive is device C:. (Even if you do not have
the optional hard disk, the device name C: is reserved. The
device name D:, which is presently unused, is also reserved.)

External mass storage devices (such as the Tektronix 4926, the
4925, and the 4926 Option 25 drives) use device names E: through
P:. The exact device name depends on how the device is strapped
at installation. (For more information, refer to the instructions
in Section 4 for installing the 4170F45 disk interface and to the
appropriate device manual.)
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KNOW YOUR TERMINAL

Before using the 4170, read the operator's manual for your
terminal. You need to be familiar with the terminal's various
operating modes.

FAMILIARIZATION EXERCISES

These exercises focus on the general aspects of system use and
give you an overview for operating the 4170 with CP/M-86.

To do these exercises, the operating system must have been
properly loaded into the 4170 as explained in Section 5. When
directed to enter commands, enter them exactly as shown (you can
use either uppercase or lowercase characters). Each character
entered at the terminal's keyboard is displayed on the screen.
Your input appears on the same line as (and immediately
following) the system prompt, A>. The character <CR> means that
you should press the RETURN key.

1. Enter the following command:
STAT USR:<CR>
This command is one form of the STAT (status) command. It
displays a message like the one below, which shows the current
user number and all the user numbers for which there are files
stored on the disk in Drive A. Notice that on the operating
system disk (in Drive A) there are files stored under User

Numbers O and 15, and that the current User Number is O.

A:Active User:0
A:Active Files:0 15

2. Enter the DIR command:
DIR<KCR>

This command displays the names of the user files on the disk
in Drive A.
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5. Now enter the DIRS command to see if there are
any system files stored under User Number O:

DIRS<CR>

If there are no system files present, DIRS simply displays a
message saying "NON-SYSTEM FILES EXIST."

The previous two commands produced a complete list of the files
contained under User Number O on the operating system diskette.
There are two forms of the DIR command because some of the files
have the system attribute and some files have the

directory attribute. (These attributes are explained in the
CP/M-86 Operating System User's Guide.)

4. Recall that the STAT Command in Step 1 indicated that there
were one or more files under User Numbers O and 15. To obtain
a directory of the files under User Number 15, you must first

change your current user number to 15; do so by entering the
USER command:

USER 15<CR>

5. Again enter the DIR command. The file that appears (CPM.SYS)
is the operating system itself.

6. Return to User Number O by entering:

USER O<CR>

This is the end of the familiarization exercises. At this point,
you may want to refer to the CP/M-86 Operating System User's
Guide to begin getting acquainted with more of the operating
sysftem's features and commands.
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DIFFERENCES FROM STANDARD CP/M-86

If you have used a CP/M-86 operating system before, you'll notice
that there are some differences in the 4170's CP/M-86 from the
versions you've used. Here is a summary of the differences:

o]

In standard versions of CP/M-86, the TOD command lets you
examine and set the time of day. The TOD command is not
included, however, in the 4170 version of CP/M-86.

Tektronix has added several utilities to the standard set of
CP/M-86 commands. They are AR, CONFIG, DEL, FORMAT, RUN, SD,
and SETDEV. In the first part of Section 7, these
Tektronix-supplied utilities are described for your
reference.

Tektronix also has provided a communications program, called
MODEMB6, for transferring files between a host and the 4170.
Section 5 describes how to get started with host
communications, and Section 7 explains MODEM86 in more
detail.

Error Messages

Error messages for standard CP/M-86 commands are listed in the
CP/M-86 Operating System User's Guide. Error messages for

Tektronix-supplied utilifies are listed in Section 7, under the
descriptions of those utilities.
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INTRODUCTION

Before reading Section 7, see Sections 5 and 6, which provide an
overview and introduction to using the 4170 and the CP/M-86
Operating System. Section 7 provides reference information that

programmers may need to write and install software packages for
the 4170.

This section includes:

0]

o)

Genéral information about 4170 device names.

Descriptions of the utilities (AR, CONFIG, DEL, FORMAT, SD,
SETDEV, and RUN) that Tektronix has added to the standarad
CP/M-86 utilities. The descriptions here include reference
information and supplement the standard CP/M-86 command
descriptions in the Digital Research manual, the CP/M-86
Operating System User's Guide.

A description of the MODEM86 utility, which enables
communications between the host and the 4170. (Section 5
provides an introduction to using MODEM86; this section
provides more detailed information.)

Information for FORTRAN programmers who want to use
FORTRAN-86 on the 4170.

"Information for programmers who want to use IGL (Interactive

Graphics Library) on the 4170.

Information for programmers who want to use GSX-86 (Graphics
System Extension). ’

Information for programmers who want to use the DTI (Direct
Terminal Interface) on the 4170. :

4170 INSTRUCTION Rev, Mar 1984 T-1



SECTION 7
Programming Information

GENERAL INFORMATION

MASS STORAGE DEVICE NAMES

The device names for the flexible disk drives are A: and B:; the
optional hard disk drive is C:. Device names for external mass
storage devices (such as the Tektronix 4926 Hard Disk Drive) are

E: through P:, depending on how the
installation. (See the instructions
disk interface in Section 4 and the
The device name D: is not presently
future use.

device is strapped at

for installing the 4170F45
appropriate device manual.)
used and is reserved for

If you transport a program written for a 4110 Series terminal to

the 4170, 4110 external devices (of

the form SO, S1, etc.) map

into 4170 external devices as follows:

4110 Series 4170 Device

Device

S0
o1
TO
T
Uo
U1
VO
V1
WO
W1
X0
X1
YO
Y1

HoEErRaHTaoa-HEHOQY

(reserved)
(optional hard disk)

Z0 No assignment
Z1 No assignment

In some cases, you may need to modify the device names used by

the program.

T=2 Rev, Mar 1984
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LOGICAL-TO-PHYSICAL DEVICE MAPPING

The logical devices for the 4170 are Console (CON:), Auxiliary
(AUX:), and List (LST:). Each logical device is assigned or
"mapped" to a corresponding physical port on the 4170. The
factory default logical-to-physical assignments are CON: mapped
to Port O, AUX: mapped to Port 2, and LST: mapped to Port 1.

There are three ways to change logical-to-physical device
mapping: SETDEV, CONFIG, and STAT. Most users will find that
SETDEV is the easiest way to assign logical devices to a physical
port. (When "show" is specified with SETDEV, you can also view
the current assignments.)

A few experienced users or programmers may choose to use STAT in
conjunction with the IOBYTE to change logical-to-physical

device mapping; those users should refer to the discussion of the
IOBYTE in the CP/M-86 Operating System, System Guide, and

they should read the following discussion of how the IOBYTE is
implemented for the 4170. If, like most users, you intend to use
SETDEV and not STAT (in conjunction with the IOBYTE), you may
skip the following discussion of the IOBYTE.

One advantage of using SETDEV or CONFIG is that the 4170's CMOS
memory stores the logical-to-physical device assignments (along
with other parameters) that are set with these utilities; thus,
the device assignments are retained even when the 4170 is powered
down. If STAT is used to change device assignments, the
assignments are lost when the 4170 is turned off.

If you have the 3PPI option, you can assign logical devices to
4170 physical ports %, 4, and 5. To do this, use SETDEV or
CONFIG; do not use STAT with the IOBYTE. (The IOBYTE will not
detect the change correctly for the optional 3PPI ports.)

The 4170 logical devices CON:, AUX:, and LST: are different than
the standard CP/M-86 logical I/0 devices CONSOLE (CON:), READER
(AXI:), PUNCH (AXO:), and LIST (LST:), documented in the

CP/M-86 Operating System, System Guide. (Instead of the

input device READER (AXI:) and the output device PUNCH (AXO:),
the 4170 device AUX: is both an input and output device.)
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The IOBYTE

To provide some additional flexibility in logical-to-physical
device mapping, the IOBYTE has been implemented in the 4170

BIOS (Basic Input/Oufput System). (The IOBYTE is a location

in BIOS that defines how logical devices are mapped to physical
devices at any given time.) Each logical device uses a bit field
in the IOBYTE, and the value in that bit field (0-3) represents a
pseudo-physical device that corresponds to a physical port.

Because AUX: is both an input and output device, Bits 4 and 5 in
the IOBYTE bit field are ignored. If you use the CP/M-86
function call "Set IOBYTE," described in the CP/M-86

Operating System, System Guide, only Bits 2 and 3 in the bit
Tield are used for the AUX: device; if you use "Get IOBYTE,"
Bits 4 and 5 will return the same values as Bits 2 and 3.

These are the default IOBYTE assignments for the logical
devices CON:, AUX:, and LST:.

Pseudo-
Logical Bit Bit Physical Corresponding
Device Field Value Device Port
CON: Bits 00 TTY: Port O (Terminal)
0, 1 o1 CRT: Port 1
10 BAT: Port 2
1" Uc1: HOST port
AUX: Bits 00 TTY: Port O (Terminal)
2, 3 o1 PTR: Port 1
(AXI:) 10 UR1: Port 2
11 UR2: HOST port
Bits 00 TTY: Port O (Terminal)
4, 5 o1 PTP: Port 1
(AXO0:) 10 UP1: Port 2
11 uPp2: HOST port
LST: Bits 00 TTY: Port O (Terminal)
6, 7 01 CRT: Port 1
10 LPT: Port 2
1" UL1: Option 09 port
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Using STAT to View and Change Device Assignments

You can use STAT DEV: to view the current IOBYTE assignments
for the logical devices. For example, when the factory default
assignments are in effect, STAT DEV: returns:

CON: is TTY:
AXI: is UR1:
AXO: is UP1:
LST: is CRT:

Since Bits O and 1 of the IOBYTE have a value of O, the logical
device CON: is assigned to the pseudo-physical device TTY:, which
corresponds to the 4170 physical port O (the terminal port).
Because the Auxiliary (AUX:) device is both input and output, the
value 2 in Bits 2 and 3 returns UR1: and UP1: for STAT DEV:,
which indicates that the corresponding physical port is Port 2.

To use STAT to change logical-to-physical device mapping, assign
one of the three 4170 logical devices to a pseudo-physical
device. For example, this command assigns the LST: device to the
pseudo-physical device UL1:, which corresponds to the Option 09
port:

STAT LST:=UL1:

In this first example, the value in Bits 6 and 7 of the IOBYTE is set
to 3.

To change the assignment of the Auxiliary (AUX:) device, use the
CP/M-86 logical device name AXI:. In the next example, the AUX:
device is assigned to the Host port:

STAT AXI:=UR2:

The device connected to the Host port can then be used for both
input and output. (To assign the logical device AUX: to a
physical port, specify AXI:, not AXO:, because AXO: is ignored.)

STAT VAL: lists the pseudo-physical device names that you can
use; refer to the CP/M-86 Operating System Users Guide for a
description of STAT VAL:.

4170 INSTRUCTION Rev, Mar 1984 =5



SECTION 7
Programming Information

"TEKTRONIX-SUPPLIED UTILITIES

The following utilities are products of Tektronix: AR, CONFIG,
DEL, FORMAT, SD, SETDEV, and RUN. Similar utilities with the same
names may exist on other systems, but Tektronix has designed the
utilities described here specifically for the 4170.

This section contains reference material only for the
Tektronix-supplied utilities; refer to the CP/M-86 Operating
System User's Guide for descriptions of the other CP/M-86
utilities. Remember that there is one standard CP/M-86 command --
TOD (Time of Day) -- that is not included with the 4170's version
of CP/M-86.

SYNTAX CONVENTIONS

Each description of the Tektronix-supplied utilities includes a
syntax line. A box outlines the syntax line and separates it from
other information on the utility. For example:

—— — —— — —— o ——— — ——— ———— — —— —— —— ———— — —— —— —————

Generally the syntax conventions are the same as those used in
the CP/M-86 Operating System User's Guide. The conventions
are:

0 The utility name appears in uppercase letters, although it
may be typed in either uppercase or lowercase.

o Parameters (such as "outdev" and "filespec" in the example)
appear in lowercase and describe the information to be

entered. The colon (:) after "outdev" is a delimiter for a
device nanme.

o Curly braces ({}) are used to indicate that a parameter is
optional. The braces are a syntax convention only; do not
enter them. Square brackets ([]), on the other hand, are
entered when you choose to enter an option (they are not
entered unless the option is entered).
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AR (Archive)

The AR utility makes archive copies of files. Unless it is
requested to do otherwise, AR examines a bit of information in
the directory of each file and copies the file only if the
information reveals that the file has been altered since it was
last archived. This allows you to save copies of your work
periodically without having to remember which files you may
have changed. AR is distributed in the file AR.CMD.

outdev: is the disk drive on which the files are to be
archived. You may include a user number of the
standard form [Gnn] (by default, files are
archived under the current user area).

filespec names the file or files to be archived. AR
accepts ambiguous filespecs (wild cards)
represented by asterisks or question marks.

option is one of the following instructions:
A Archive previously Archived files
D Archive Directory (non-System) files

Gnn Archive files only from user area nn

G* Archive from all user numbers those files
for which the filespec is valid, starting
with user 0 and continuing through user 15.
The destination file retains the same user
number as the source file. G¥* is valid only
in the source filespec. Gnn may not be used
in the destination filespec when using G¥*.
Help: display help text and exit

Archive New (non-Archived) files

Query: tells AR to ask for permission to
archive each candidate file

Archive Read-only files

Archive System files

Archive Writable(R/W) files

=" oOoO=mo

If you specify no options, AR assumes Directory
and New as the defaults, and uses the current
drive and user number.

4170 INSTRUCTION Rev, Mar 1984 =7



SECTION 7
Programming Information

NOTE

If invoked without arguments, AR displays a
message describing its syntax and returns
control to the operating system.

Examples

Suppose that you had just created four files: TRACE.FOR, FILL.FOR
and OUTLIN.FOR under user number O, and TEST.DAT under user
number 1 on diskette A; furthermore, you wish to archive all
but FILL.FOR. You could use the G¥ and Q options like this:

AR Bi=A:*.%[QG*]
AR responds with a message echoing your command and identifying
its version number. Before a file is archived, AR asks if you
want the file to be archived. You can respond in one of three ways:
o Press the "y" key if you want the file to be archived.

0 Press the "n" key if you do not want the file to be archived.

0 Press the "g" key if you want AR to go on archiving without
querying.

NOTE

If you press any key during file archiving,
AR automatically goes into query mode. AR
remains in query mode until the operation is
done or you press the "g" (go) key.

Discussion
To stop AR before archiving is complete, press CTRL-C.
NOTE

Only AR sets the bit that marks a file as

having been archived. REN resets the bit; so

do PIP, ED, and other programs that make new

~copies of the file.
Before copying a file, AR checks the destination device to make
sure that there is room for the new file. If it needs more disk

space, AR asks you to insert a new disk, continuing only after it
verifies that it can copy the entire file successfully.
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Error Messages

“Command line syntax error: for help type AR<CR>

A device, filename, or filetype is wrong or absent; or, a G
option was given and was not followed by a decimal number O
through 15 (or by *).

“Device must be A:,B:,...P:
The device name is missing or is not the name of a disk drive.
For example, files cannot be archived with LST: as a device name.

“Cannot archive file to itself.

The drive and user number for the destination are the same as the
drive and user number for the source. Archive to a different disk
or user number.

“User numbers must be O through 15.

The characters immediately following the G option specifier must
be O through 15 or G*¥. G¥* cannot be used in a destination
filespec.

“Not valid when destination user number specified.
G* was used in the source filespec after Gnn was used in the
destination filespec.

"Not Enough Memory.
There is not enough memory for the AR program and the directory
of candidate files. Archive a smaller set of files.

"No Files Found.
The filespec given in the command did not match files.
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CONFIG (Configure)

CONFIG allows the user to define peripheral devices to be used
with the 4170, extending the physical-to-logical device mapping
facility provided by the CP/M-86 command STAT. CONFIG is
distributed in the file CONFIG.CMD. (The SETDEV utility performs
a similar function to CONFIG and may be easier to use; see the
description of SETDEV in this section.)

filespec Names the file containing the parameters for
CONFIG; the filename must be preceded by the left
angle bracket (<). You may include a drive
specifier; the default drive is the current drive.

CONFIG without a filespec prompts the user for input. Specifying
FACTORY.TXT as the filespec configures the 4170 to its factory
default values.

Examples
CONFIG<KCR>

When CONFIG is invoked without a filespec, it goes through a
complete session of prompting for input from the user via the
terminal. Figure 7-1 shows the prompts. (Responding to the
CONFIG prompts can be rather time-consuming, especially if you
want to reconfigure only one device. Use the SETDEV utility, also
supplied by Tektronix, instead.)

In this example, CONFIG begins execution and uses the values in
the file FACTORY.TXT (when you specify a filename, the left angle
bracket (<) must precede the filenameg:

CONFIG <FACTORY.TXT <CR>

Because there is no prompting when you specify a file with
CONFIG, it executes rapidly.

The responses to the prompts in Figure 7-1 are the same as the

values in the file FACTORY.TXT; thus, responding to the prompts
as in Pigure T7-1 has the same effect as specifying CONFIG with

FACTORY.TXT.
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Here is a summary of the default values contained in FACTORY.TXT:

CON: - Port O (Terminal Port)
LST: - Port 1
AUX: - Port 2

A1l ports are set as follows:
Baud Rate(Transmit and Receive) - 2400
DC1/DC3(CTRL-S/CTRL-Q) Flagging - No
RTS/CTS (Request to Send/Clear to Send) Flagging - No
DTR (Data Terminal Ready) Flagging - No
ETX/ACK (End of Text/Acknowledge) Flagging - No
Data bits - 8
Stop bits - 1
Parity - 0dd (Transmitted from 4170) and Disabled (Received
by the 4170)
Boot Drive - A
Default Drive - A

When FACTORY.TXT is used with CONFIG, flagging for the terminal
(the logical device CON:) is set to none. You may specify only

one kind of flagging at a time with CONFIG. ETX/ACK flagging is a
no-op.

NOTE

If you use CONFIG to change the flagging for
the terminal, do not select DC1/DC3 flagging
if you are going to use applications programs
(such as Wordstar, SuperCalc, or Emacs) that
use CTRL-S or CTRL-Q; these programs will not
work properly if DC1/DC3 flagging is enabled.

NOTE

Although the CONFIG menu does not list it as
a valid selection for the baud rate, you may
specify "19" to CONFIG's request for a baud
rate and thus select 38400 baud.

You can edit the file FACTORY.TXT to create a file for your
specific configuration requirements. If you edit FACTORY.TXT to
supply your own configuration parameters, first copy the file and
rename it. Be sure that you edit the file carefully and that you
specify the exact number of characters that CONFIG expects;
otherwise CONFIG will not work and you may lose communications
between the terminal and the 4170.
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Error Messages

If CONFIG prompts for input and it expects a response of Y or N,
it checks the character entered and requests reentry if any other
character is entered. When CONFIG expects numeric responses, it
does not check the values entered; therefore, you must enter
numeric values carefully. If you specify a filename to CONFIG and
the file contains extraneous or incorrect parameters, the system
will not work properly; if this occurs, use the procedure
described in Section 5 to restore communications between the
terminal and the 4170.
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A>config

Tektronix CP/M-86 System Configuration Utility
Version 1.0

Enter the Physical Port assigned to the Console.
- Terminal Port

- Port
- Port
- Port
- Port
- Port
- Host
- Printer Port

Enter the physical port number. (0-7) ? O

o~ O
U~ —

Baud Rate:

- No baud rate for this device
- 50 Baud

- 62.5 Baud

- 75 Baud

- 110 Baud

- 134.5 Baud

- 150 Baud

200 Baud

- 300 Baud !
- 600 Baud

- 1200 Baud

- 1800 Baud

- 2000 Baud

- 2400 Baud

- 3600 Baud

- 4800 Baud

- 7200 Baud

- 9600 Baud

- 19.2K Baud

Enter the baud rate number. (0-18) ? 13

S a e eSO ONOUTRUWN = O
|

—_
[o BN N G F ANV N ®]

Flagging:

Do you want DC1/DC3 (control-S/control-Q) flagging. (Y/N) ? n
Do you want RTS/CTS (hardware) flagging. (Y/N% ? n

Do you want DTR (Data Terminal Ready) flagging. (Y/N) ? n

Do you want ETX/ACK flagging. (Y/N) ? n

Number of Data Bits per character:

0 - 5 Data Bits

1 - 6 Data Bits

2 - 7 Data Bits

%3 - 8 Data Bits

Enter the number of data bits per character. (0-3) ? 3

Number of Stog Bits per character:
0 - 1 Stop Bi

1 - 2 Stop Bits

Enter the number of stop bits per character. (0-1) ? O

Parity:

0 - 0dd Parity

1 - Even Parity

Enter the number for data parity. (0-1) 2 O

Do you want parity enabled. (Y/N) ? n
(continued) 4685-141

Pigure 7-1. CONFIG with the Same Values as Factory.Txt.
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Enter the Physical Port assigned to the List Device.
O - Terminal Port
- Port 1

Port 2

Port 3

Port 4

Port 5

Host

Printer Port
er the physical port number. (0-7) 2 1

L I

n

aud Rate:

- No baud rate for this device

- 50 Baud

- 62.5 Baud

- 75 Baud

- 110 Baud
134.5 Baud
- 150 Baud
- 200 Baud
- 300 Baud
- 600 Baud
- 1200 Baud
- 1800 Baud
- 2000 Baud
- 2400 Baud
3600 Baud
- 4800 Baud
- 7200 Baud
- 9600 Baud
- 19.2K Baud
Enter the baud rate number. (0-18) ? 13

S a2 OOV O EHNOUIRWND =

oIS —=O
|

@

Flagging:

Do you want DC1/DC3 (control-S/control-Q) fla, glng (Y/N) 2 n

Do you want RTS/CTS (hardware) flagging. (Y/N n

Do you want DTR (Data Terminal Ready) flagglng (Y/N) ? n

Do you want ETX/ACK flagging. (Y/N) ©

Number of Data Bits per character:

0 - 5 Data Bits

1 - 6 Data Bits

2 - 7 Data Bits

3 - 8 Data Bits

Enter the number of data bits per character. (0-3) ? 3

Number of Stop Bits per character:

0 - 1 Stop Bit

1 - 2 Stop Bits

Enter the number of stop bits per character. (0-1) ? 0

Parity:

0 - 0dd Parity

1 - Even Parity

Enter the number for data parity. (0-1) 2?2 O

Do you want parity enabled. (Y/N) ? n
(continued)

4685-141

T-14

Pigure 7-1. CONFIG (cont).

Rev, Mar 1984
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Enter the Physical Port assigned to the Auxiliary Device.
- Terminal Port

- Port 1

- Port 2

- Port 3

- Port 4

- Port 5

- Host

- Printer Port

Enter the physical port number. (0-7) ? 2

oSN -0

Baud Rate:

0O - No baud rate for this device
50 Baud

62.5 Baud

75 Baud

110 Baud

134.5 Baud

150 Baud

200 Baud

300 Baud

- 600 Baud

0 - 1200 Baud
1 - 1800 Baud
2 - 2000 Baud
3 - 2400 Baud
4 - 3600 Baud
5
6
T
8

- 4800 Baud
- 7200 Baud
- 9600 Baud
- 19.2K Baud
Enter the baud rate number. (0-18) ? 13

S S A L L O OJOUT VI =

Flagging:

Do you want DC1/DC3 (control-S/control-Q) flagging. (Y/N) ? n
Do you want RTS/CTS (hardware) flagging. (Y/N) ? n

Do you want DTR (Data Terminal Ready) flagging. (Y/N) ? n

Do you want ETX/ACK flagging. (Y/N) ? n

Number of Data Bits per character:

0 - 5 Data Bits

1 - 6 Data Bits

2 - 7 Data Bits

%3 - 8 Data Bits

Enter the number of data bits per character. (0-3) ? 3

Number of Stop Bits per character:

0 - 1 Stop Bit

1 - 2 Stop Bits

Enter the number of stop bits per character. (0-1) ? 0

Parity:

0 - 0dd Parity

1 - Even Parity

Enter the number for data parity. (0-1) ? O

Do you want parity enabled. (Y/N) ? n

Enter the Boot Drive. (A-P) ? a
Enter the Default Drive. (A-P) ? a

Setting System Configuration.

Is that what you want to do (Y/N) ? y

Configuration Started.

Tektronix 4170 CP/M-86 V1.2 Release 1.2

A> 4685-141

Pigure 7-1. CONFIG (cont).
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DEL (Delete)

The DEL utility, like the standard CP/M-86 ERA command, erases
files. Unlike ERA, however, DEL can be made to ask your
permission before deleting each file in a list. DEL always
requires confirmation of blanket file deletion requests (using
the ambiguous filespec *.* or ??????.???). DEL is distributed in

L L o . v~ — r—— o — 1 1 ] Ao o o o

filespec is either a literal name or an ambiguous file name
(constructed with the wildcards "*" or "?"). You
may include a drive specifier; the default drive
is the current drive.

[Gan] is an optional modifier. Gnn specifies the user number
from which the file or files are to be deleted (the
default is the current user number). Q(Query)
tells DEL to ask before deleting each file.

NOTE

If you invoke DEL without arguments, it
displays a brief message describing its
syntax and returns control to the operating
system.

When you use the Query option (Q), DEL finds each file that
matches the filespec, displays its name, and asks you with a
question mark whether it should be deleted. DEL recognizes these
responses: ‘ '

y Yes, delete the file and continue.
n No, keep the file and continue.
g Go ahead and delete this file or all files matching

the filespec without asking.

CTRL-C Stop and return control to the operating system.
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NOTE

If you press any key during file deletion,
DEL automatically goes into query mode. DEL
remains in query mode until the operation is
done or you press the "g" (go) key.

Even without the Query option, DEL asks before deleting Read-Only
files and requests confirmation before obeying commands to delete
all files (filespecs such as *.* and ??9??2?.7%?).

Examples
The sequence shown below deletes all but one of the files with

the filetype ".bak" under user number zero:

A>del *.bak[ g0q]
Deleting files:

A:CATALOG.BAK[GO]?y
A:TEACH.BAK[GOE?y
A:COMMANDS.BAK[GO]%n

A>
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Error Messages

Illegal file name given.
The command included an incorrect filespec or option. Check the
filespec and command syntax.

*¥*Ingufficient memory to continue.

Not enough memory is available to the operation system to store
the filespecs during processing. If adequate memory is available
and the problem persists, reload the operating system.

Filename does not exist.

The file specified in the command does not exist. This message
is issued only if you have included an unambiguous but incorrect
file name in the command; it is never issued in response to a
command to delete an ambiguous filespec.

y/Y yes
n/N no
g/G go (and stop asking for confirmation)

CTRL C abort

DEL prints this message in response to an invalid confirmation.
Note that "G" only prevents requests for confirmation for the
filespec being processed; if a subsequent filespec on the command

line is followed by the "Q" option, requests for confirmation
resume.
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FORMAT (Format a Disk)

Before you can use either a hard disk or a flexible diskette for
the first time, you must format it. To do so, use the FORMAT
utility. This utility erases any data present on the disk being
formatted, and writes track and sector information on the disk
surface for the operating system to use. When FORMAT is followed
by a device name, prompts explain how you should continue.
FORMAT is distributed in the file FORMAT.CMD.

device: is the drive (A: through P:) containing the disk you
want to format. Drives A: and B: are the flexible
disk drives; the optional hard disk is drive C:.
(External disk drives —-- such as a Tektronix 4926,
4925, or 4926 Option 25 —- use device names E:
through P:. The exact device name is determined by
strap settings at installation.)

NOTE

If you invoke FORMAT without a device name,
it displays a brief message describing its
function and returns control to the operating
system. FORMAT issued with the device name Q:
causes a quick-reference syntax message to be
displayed.

CAUTION

Formatting a disk destroys any data on
the disk. Be sure that the disk does not
contain valuable data before you format it.

Pormatting Flexible Diskettes
Before you format a diskette in drive A or B, be sure that the

diskette in the drive does not contain data you want to save.
Type one of these commands:

FORMAT A: (to format the disk in drive A)
FORMAT B: (to format the disk in drive B)

FORMAT asks you to confirm that you do indeed want to format the
diskette and thus destroy any data on it. If you confirm that it
should go ahead, FORMAT erases and formats the diskette.
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Formatting a Hard Disk

As with a flexible disk, FORMAT erases any data on the hard disk
and writes the track and sector information that the operating
system requires on the disk surface.

In addition, when a hard disk is formatted, FORMAT detects '"bad
tracks." (Hard disks usually contain a number of tracks that

cannot be reliably written to and read from.) FORMAT marks these
tracks, and fthen assigns alternate (normally unused) tracks so that
you have the full amount of storage available.

NOTE

The optional hard disk is formatted at the
factory and does not need to be reformatted
before you use it.

If you format the optional hard disk, FORMAT lets you input the
list of bad tracks supplied by the disk manufacturer. If you do
not have this list, or suspect that it is in error, FORMAT
proceeds and marks the tracks that it cannot verify. (Section 5
descr%bes how to specify bad tracks from the manufacturer's
list.

FORMAT can handle up to 160 bad tracks. If the disk contains
more than 160 bad tracks, FORMAT returns an error message. If
your hard disk contains more than 160 bad tracks, it should be
replaced; contact your local Tektronix field office.

Exemple

A>FORMAT B:<CR>
Formatting drive B:
5 1/4" Double-Sided Floppy (512 bytes/sector)
with interleave of O

Insert a disk in drive B
Format the disk? (Y or N; default N): Y<CR>

Formatting (this takes approximately 30 seconds)...
Formatting completed.

Insert a disk in drive B
Format the disk? (Y or N; default N): N<CR>
A>

See Section 5, Getting Started, for an example of formatting
a hard disk.
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Error Messages

Error messages are standard CP/M-86 error messages and the
following:

Check that the disk and drive are not write-protected.
Remove the write-protect tab from the disk, or turn

off the drive's write-protect switch. If the disk was not
write-protected, formatting a second time may correct

the error.

If formatting a second time does not correct the error, the

diskette may be bad; try another diskette.

Only drives A: through P: are allowed.
The drive you specified is not in the valid range A: through P:.

Drive not present. Aborting.
The specified drive (A: through P:) is not connected.

Number of bad tracks exceeds 160
The hard disk contains more than 160 bad tracks and should be
replaced. Contact your local Tektronix field office.

If either of these two errors occurs, try formatting the hard
disk again:

Error - in requesting alternate track.
Error - in writing alternate track.

If the error recurs, there may be a problem with the disk or the
disk controller; contact your local Tektronix field office.
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RUN (Run .LTL Program)

RUN reads load-time-locatable programs (extension .LTL) from disk
files, loads them into memory, and begins executing them. RUN
loads ONLY the load-time-locatable object programs created by
LINK86 from the output of Intel language compilers such as ASM86
and FORTRAN-86. The names of such files have the extension
".LTL", meaning "load time locatable." RUN is contained in the
file RUN.CMD.

progname

arguments

&

;comment

7-22
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is the name of the load-time-locatable program
file to be loaded and run. The file specifier may
include a drive specifier and a user number of the
usual form ([Gnn]). The file extension .LTL is
assumed.

is 1list of any arguments required by the program
to be loaded.

is an optional continuation character. The
ampersand (&) indicates that the command or
arguments continue on the next line after a
carriage return; this enables you to break long
command sequences into as many lines as necessary.

optional remarks which have no effect on program
loading or execution.
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Examples

To load and run the load-time-locatable-file FORTST.LTL
contained under user number 2 on drive B, type:

A>RUN B:FORTST[G2]<CR>

Long command lines that have too many arguments to fit on a
single line may be continued on subsequent lines. To demonstrate
how to continue a command line, the following command is
arbitrarily divided into several lines. To show how explanatory
comments can be added, one is included in this example. Notice
how the operating system prompts for continuation lines with
double angle brackets (>>).

A>RUN &
A>>FORT86 &
A>>TEST.FOR ;program listing will appear in TEST.LST

Discussion

When used to load FORTRAN-86 load-time-locatable programs, the
RUN command may optionally include a "preconnection" statement
assigning a logical device or a filename to a FORTRAN logical
unit number. See the following discussion of FORTRAN-86 for
details.
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SD (Sorted Directory)

The SD utility provides an alphabetically sorted directory of
files on a specified disk drive. In addition to filenames (which
the standard CP/M-86 command DIR also lists), SD displays file
sizes, the number of files, and the amount of available disk
space. SD displays the directory on the terminal screen, writes
it in a file, or sends it to another specified device. ©SD is
distributed in the file SD.CMD.
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outdev is an output device (CON, LST, AUX) or disk file
(optional drive, filename, optional filetype,
optional user number) that receives the directory
listing. The terminal is the default output device.

filespec same as {d:}filename{.filetype}. Ambiguous
filenames and filetypes are allowed (using "*" and
"e"). If a filename and/or filetype is omitted, it is
assumed to be "*",

options must be preceded by "[" and may be followed by "]".

The available options are:

A list Archived files (see the previous
description of AR)

D list Directory (non-System) files

F show flags (attributes) of files as they are
listed

Gnn list from user number nn

G* list from all user numbers starting with O and

going through 15

print a help text

list New (non-Archived) files
list Read-only files

list System files

list Writable (R/W) files

=nd=am
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Discussion
To be listed, a file must meet all of these requirements:

Be on the indicated (or default) drive;

Be in the specified (or current) user area;

Match the filename and extension pattern;

Match the attribute flags (ADNRSW) -- match every
specified attribute, or one member of each pair
of mutually exclusive attributes.

O O 0O

A/N, 8/D, R/W are mutually exclusive; the default filename and
extension are "*"; if NO attributes are specified, "D" (the
Directory attribute) is assumed.
Examples
The following example lists all System and Directory files having
the currently active user number (in this case, 1) on the current
drive and displays file attributes.
A>SD [SDF]
SD responds with a message like this:
DiskA:,User O1 "SD [SDF]" ‘ V1.20
progl.for -SA[4k] prog2.for RS-[6k] prog3.for -A[4k]
Total of 14k in % files with 2998k space remaining.
Suppose that the current user number is O, and that you wish %o
send to the listing device the sorted directory of user number 1,
including only archived FORTRAN source files (System and
Directory). To do this, type the following command (notice that
the filename may be omitted):
A>sd lst:=.for[agl]
The listing device displays a message like this:
Disk A:,User O1 "SD LST:=.FOR[AG1]" V1.20
progi.forf4k] prog2.for[ 4k]

Total of 14k in % files with 2998k space remaining.
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SETDEV (Set Device)

SETDEV allows the user to check and selectively change the
logical~to-physical device assignments and to reconfigure device
parameters. Unlike CONFIG, which requires you to specify all
parameters for all devices, SETDEV allows you to specify as few
parameters as you want for a specific device. Also unlike CONFIG,
SETDEV allows you to view the current configuration settings.
SETDEV is distributed in the file SETDEV.CMD.

SETDEV has two syntax forms, which follow. Most SETDEV arguments
can be abbreviated to as few as one or two characters; in the
discussion of SETDEV here, the characters in bold UPPERCASE

show how you may abbreviate each argument.

SETDEV logdev{=physdev}, {parameteri=setting},
{parameter2=setting},...{SHow}

or

SETDEV {Query}

logdev is a logical device name. The valid logical
device names are Console, Auxiliary,
and List (or Lst). The logical device
name must precede any parameter specifications;
the only time it may be omitted is when SETDEV is
issued with only "show" or "query". A single
SETDEV command allows only one
logical-to-physical device assignment.

physdev is a physical device port. The ports can be the
standard 3PPI ports (Ports 0-2), the optional
3PPI ports (Ports 3-5), the Host port, and the
Option 09 port. An error is reported if you
specify a port that does not exist on your 4170.
The valid port names are:

PORTO or PO

PORT1 or P1

PORT2 or P2

PORT% or P53

PORT4 or P4

PORTS or P5

Host

Option9 (or Opt9), or Parallel
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SHow

Query
If you
displa
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is a communications parameter or a drive
specification being changed. Table 7-1 lists the
parameters and shows how they may be abbreviated.
An equals sign (=) separates the parameter from
its setting; commas (and optionally, spaces)
separate one parameter specification from
another.

is a valid value for the communications parameter
being changed. Table 7-1 lists valid settings for
each parameter, and shows how they may be
abbreviated.

displays a list of parameter settings for all
devices. If "show" is included with parameters to
be changed, SETDEV first shows how the parameters
will look once they are changed. "Show" can be
specified without specifying a logical device.

causes SETDEV to prompt for parameter changes.

NOTE
invoke SETDEV with no arguments, it

ys a brief help message and returns
1l to the operating systen.

Rev, Mar 1984 =27



SECTION 7
Programming Information

Table T7-1

PARAMETERS AND SETTINGS FOR SETDEV

. Parameter i Valid Settings |
i\ 50, 62.5, 75, 110, 134.5, 200, |
! 300, 600, 1200, 1800, 2000, }
! 2400, %600, 4800, 7200, 9600, I
| 19200, or 38400 l

| Parity ! 0dd, Even, or None ' }

| Databits |5, 6, 7,0r8 |

| Stopbits | 1or2

rii;;;;;‘““““"“‘i'”ﬁéié;{;;;j‘ﬁz;t‘5?‘““'"““'"{

| DEfaultdrive | A:, B, ... Pc

| BOotdrive | A:, Bz, ... p: |
NOTE

"Xon" flagging is DC1/DC3 flagging. If you
are going to use applications programs that
use CTRL-S or CTRL-Q (such as Wordstar,
SuperCalc, or Emacs), do not select Xon
flagging for communications between the 4170
and the logical device Console (the
terminal); these applications programs may
not work properly if Xon (DC1/DC%) flagging
is enabled.

Only one kind of flagging <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>