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CHAPTER 1

The Fortune 32:16 family of business computer systems is designed to meet
the needs of today's serious minded businessmen, with the power of a
multi-user, multi-tasking minicomputer operating system, in a simple to

operate desttop microcomputer.

The systems are designed to allow users

to configure office autamation system to conform to the particular needs
of their businesses, and to allow maximm flexibility as that business
grows from a single user word processor to an international network of
computer systems.

84/87

To meet these needs, the Fortune 32:16 systems have
been designed with the following features:

o

The Motorola 68080 microprocessor (6MHz or
12MHz) .
-
The Fortune operating system FOR:PRO, based on
the UNIXtM minicomputer operating system
originally developed by Bell Laboratories.

Easy to use menu-driven integrated application
software which provides the user with powerful
word processing, electronic spread sheet, and
business accounting capabilities.

A comprehensive array of communications
capabilities which allow a user to interface with
other computer systems to access and use their
data bases.

A modular design of the hardware and software for
ease of system maintenance, and expansion.

A worldwide network of authorized dealers, and
service centers to support the 32:16 system
hardware and software, insuring that each user
has access to the latest technology with which to
manage the system.

1-1
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IRTRODOCTTON

FORTUNE 32:16 FAMILY HARDWARE CONFIGURATIONS

Fortune Systems provides a wide range of products. This manual depicts
the 32:16 system family of desk top computers configured to meet the
varying needs of a wider range of users. The 32:16 family includes the
Basic 32:16, PS, XP, and SX series. The Basic 32:16, PS, and the first
XP systems all included a monitor, CPU (Central Processing Unit), and
keyboard. The new XP's and SX system consist only of a CFU.

The System 18 and System 28 are the basic 32:16 systems. These systems
will support up to 1 megabyte of main memory and have 5 I/O slots. There
are 2 of the 5 I/O slots are already filled, one slot for the WD
controller and one slot for the video controller, leaving three unused
slots for expansion of additional users or devices.

The PS20 and PS3P systems are limited capability systems. These systems
will support up to a half megabyte of main memory and have 3 I/0 slots.
Two of the 3 I/O slots are already filled, one slot for the Wd controller
and one slot for the video controller leaving only one unused slot for
expansion of additonal devices.

The XP3@# and XP45 systems are high performance systems with full
expansion capacity, and high-speed 30- or 45-megabyte voice coil hard
disk drives for high use multiuser systems where maximum performance is
required. These systems will support up to 2 megabytes of main memory
and have 5 I/0 slots. On the earlier XP systems 2 of the 5 I/0 slots are
already filled, one slot for the WD controller and one slot for the video
controller leaving 3 unused slots for expansion of additional users or
devices.

The newer ¥P systems are referred to as "alternate console" systems. They
contain the latest version of the O0.S. (1.8 or above) and the newest MOM
ROMS (1.8). One of the 5 I/O slots is already filled by the WD
controller, leaving four unused slots for expansion of additional users
or devices. The need for a video controller is eliminated; any one of
the attached teminals can be used as a console. This gives customers
the maximum flexibility in configuration.

The SX45, SX78, SX45T, and SX7PT expand the capability of the Fortune
32:16 in three dimemsions: processing power, storage capacity, and
internal tape backup capability. The heart of the SX series is a 12MHz
microprocessor which increases the processing power dramatically, and
provides significant performance improvement over the PS and XP series.

The SX45 and SX70 products contain 1 megabyte of main memory, expandable
to 3.5 megabytes, and 5 I/0 slots available for user-selected option
controller boards (the WD controller claims on e of the five slots in the
CPU cabinet). 'The SX45T and SX70T series contain 1 megabyte of main
memory, expandable to 3.5 megabytes, and 5 I/O slots available for
user-selected optin controller boards (WD controller and PIO Tape
controller claim 2 of the 5 slots in the CPU cabinet).

04/87 1-2 32:16



JINTRODUCTTON

The SX series are configured with the FOR:PRO 2.0 Milti-user operating
system which provides the capability of 3.5 M3 main memory and an
"alternate console". Therefore, the console, deyboard, and CRT
controller boards are no longer bundled with the SX products. This
feature gives the user a choice between using an FIS 1000 Workstation or
a Fortune Basic Workstation as the console for the SX products.

The SX145T is the newest addition to the 32:16 product line. The SX145T
expands the capability of the Fortune 32:16 in two ways: processing power
and storage capacity. The SX145T includes a 5 1/4" Winchester disk drive
which provides 145 MB of formatted disk capacity. 'The disk controller
card has changed from a ST5@6 interface to a SCSI (Small Computer System
Interface). A single SCSI controller provides the interface for both the
Winchester disk and 60 MB internal tape. The advantage being one more
I1/0 slot is available for other Fortune supported I/O options. Another
advantage is the SCSI controller will support up to eight disk and tape
devices.

P

OPTIONAL HARDWARE

The Fortune 32:16 system capabilities can be expanded through the use of
add-on hardware option boards. The options are designed so that the user
can obtain an optimum system configuration to meet immediate computing
needs, and yet be assured of increased capacity for future needs.

Additional memory is available for the system in 256KB increments, up to
3.5 Megabytes. As the user's system grows, the performance of the system
can be improved through additional memory.

Additional online hard disk storage of up to three hard disk drives may
be added to allow for system expansion when needed.

Streamer tape cartridge storage may be added to allow the user quick and
easy backup and restoration of system data and software.

Asynchronous Commmications controller (Comm A) can be installed in 2-,
4-, or 6-port increments. Additional printers, intelligent workstations,
or communications links to other systems can be easily added to the
system.

Synchronous Commmnications controller (Comm B) can be installed in 2-port
increments to communicate with devices using synchronous communications
protocols.

84/87 1-3 32:16






CHAPTER 2
HARDWARE OPERATTON

The Fortune 32:16 hardware has been designed for ease of maintenance.
Each system assembly can be easily exchanged, and problems quickly
isolated and resolved with a minimum of user downtime. A key to the ease
of maintenance is an understanding of the operation of the system
hardware. This chapter provides an overview of the system hardware, and
hov the various subsystems interact with each other. The system block
diagram (Figure 2-1) is a representation of the system hardware
interface. Refer to it while reading this chapter to help keep the
information in perspective.

CIB DATA BUS

The CIB data bus oonsists of 16 data paths, and additional bus control

paths. The (IB data bus is connected to all major system devices and is

i‘?q to transfer data between the microprocessor, memory and system
ices.

CIB ADDRESS BUS

The CIB address bus oconsists of 23 address lines, and additional bus
control paths. The CIB address bus is connected to all system devices
and is the means by which system devices are addressed.

MEMORY

The memory is used to store the system programs and data for use by the
microprocessor. The information stored in memory is organized in 16-bit
words; each word is divided into two 8-bit bytes. Each byte has an
individual 24-bit address associated with it, starting with location @
and continuing through the last location in memory. Each byte of data
stored in memory has a parity bit for error detection.

The 32:16 has a minimum memory capacity of 256KB expandable in 256KB
increments to a maximum capacity of 3.5 megabytes.

MEMORY MANAGEMENT UNIT

The Memory Management Unit (MMJ) is the interface between the processor
address bus (PAB) and the CIB address bus. The MMJ under control of the
operating system dynamically reallocates system resources as required
without time consuming software algorithms or dedicated memory management
schemes.

The MMJ also allows areas of memory to be write-protected so that
important system information cannot be destroyed inadvertently. This
feature protects the system from software errors which are difficult to
detect or correct, and protects each user's data from damage caused by
another user.

04/87 ' 2-1 32:16




BARDWARE OPERATION

THE MICROPROCESSOR

The Motorola MC680808 microprocessor chip is the heart of the 32:16
computer. The name 32:16 is derived from the internal architecture of
the 68000 in that the registers in the chip are 32 bits wide while the
data paths are 16 bits wide.

Within the 68000 chip, are eight 32 bit data registers, seven 32 bit
address registers, two 32 bit stack pointers, one 32 bit program counter,
and one 16 bit status register. The chip is capable of directly
addressing up to 16MB of memory, and can move data one or two bytes at a
time into or out of its internal registers.

The external connections of the 68000 are shown in Figure 2-2. There are
64 input/output pins on the chip grouped as follows:

o Address Bus - 23 unidirectional address bus lines Al
through A23 used to provide a base address to the MMI.

o Data Bus - 16 bidirectional data lines D@ through D15 to
transfer data into and out of the microprocessor.

o) AS - Address strobe - indicates that the address currently
on the Address bus is valid.

o R/MW - Read/Mrite - the microprocessor is reading data from
the data bus. When negated, the microprocessor is writing
to the data bus.

o UDS - Upper Data Strobe - the microprocessor is addressing
the upper byte of the word being operated upon. (Bits 8
thru 15).

o] LDS - Lower Data Strobe - the microprocessor is addressing

the lower byte of the word being operated upon. (Bits 0
thru 7).

o DIACK - Data Transfer Acknowledge - either data is being
transferred into the microprocessor from the addressed
device, or data transferred from the microprocessor has
been received by the addressed device.

o) BR - not used.

o BG - not used.

0 BGACK -not used.

o} IPLS,1,2 - Processor Interrupt bits 6,1,and 2, when
asserted, indicate the priority level of the device

interrupting the microprocesser. The lowest interrupt
priority is level 1; the highest is level 7. (See Priority)

g4/87 2-2 32:16
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HARDWARE OPERATION

PROCESSOR STATUS

MC68009 PERIPHERAL
CONTRCL

SYSTEM CONTROCL

04/87
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GND(2) ADDRESS BUS>A1-A23
—e -
CLK
—
DATA BUS » DO-D15
MC680 00 AS
e
R/W
" »
_ _ FOO | MICROPROCESSOR UDS ASYNC. BUS
t+— ———| ONTROL
FC1 LDS
— L 5
FC2 DSTACK
k‘———_‘ ¢ 7
- E BR ~
— R J— BUS
VMA BG ARBTTRATION
D E— ———» | CONTROL
VPA BGACK
(—” DI
. BERR IMO .
RESET IPLl INTERRUPT
———— |  CONTROL
HALT TPL2
> |
Fiqure 2-2
68000 Input and Output Signals
2-4 32:16



HARDWARE OPERATTON

o) Balt - Bidirectional signal that halts the microprocessor
(input) or indicates that the processor has executed the
Halt command.

o) Reset - Bidirectional signal that resets the microprocessor
(input) or indicates that the processor has executed the
Reset command (output).

o) BERR - Bus Error - when asserted a bus error has been
detected by the system. The Bus Error can be caused by
either hardware or software errors.

o VPA - not used.
o VMA - not used.
o E - not used.

o FC 08,1,2 - Function Code bits 8,1 and 2 from the Processor
Status Word indicate what function the processor is
performing and are decoded as follows:

Binary Decimal Function

FC = 000 (0) Unassigned

FC = 001 (1) User Data

FC =010 (2) User Program

FC = 911 (3) Unassigned

FC = 100 (4) Unassigned

FC =101 (5) Supervisor Data

FC = 118 (6) Supervisor Program

FC =111 (7) Interrupt Acknowledge
o) CIK - 5.5 Megahertz clock (188 ns/cycle)

e} GND - Electrical Ground
o vce - 45 VDC

MICROPROCESSOR OPERATION :

The microprocessor performs its work by fetching instructions stored in
memory and executing those instructions. For example if the instruction
were to add two numbers, the processor would address and read in the
first number from memory, then the second number, add the two together
and store the sum in another memory location.

The process is more complex however. The processor must retrieve a word
processing file fram a location on the hard disk, load it into an area of
memory not being used by any other user, display the information on the
proper screen, and at the same time, keep the Multiplan data coming in
from another terminal from getting mixed in.

04/87 2-5 32:16




HARDWARE OPERATION

PRIORITIES

Part of the process which makes the operation of the microprocessor less
complex is the assignment of a priority to each device. Since the
microprocessor is capable of executing only one instruction at a time,
each function must be prioritized so that it can be serviced in a logical
sequence.

Generally, priorities are assigned to devices in relation to their data
transfer speed and relative importance in the system. Slower devices
usually are assigned a lower priority.

The fastest devices, such as the hard disk controller and Comm-6
controller, are capable of transferring data to and from memory directly
with their own on board processors, and are called direct memory access
or DMA devices. Bus arbitration circuitry on the motherboard determines
which DMA device controls the bus, and therefore, has access to memory.
The microprocessor is assumed to always want the bus. Whenever the
microprocessor and a DMA device contend for the memory, the arbitration
circuitry allows both devices to share the bus, each transferring one
word at a time.

Interrupts

Other devices in the system such as the keyboard, and Camm-A controller,
are much slower or are not used as often as the DMA devices. It would be
uneconomical to provide a dedicated processor for each device, used only
to move data to and from memory. The keyboard for example, can move 240
characters a second (2408 baud), while a microprocessor can move over
400,000,

A way has been devised to interrupt the processor and have it execute a
service routine to move data between these slower devices and memory.
The interrupting device responds to the microprocessor with a "vector
number", which is the address of the address of the location of its
service routine. The interrupt sequence flow chart (figure 2-3) shows
how a typical interrupt is processed.

The processor has the capability of "masking" or not responding to
selected interrupts so that when the system is busy with a hicghter
priority interrupt it won't be disturbed by a low priority device.
Interrupt masks are set by the system software, and are a part of the
processor status word.

With the possibility of several devices interrupting the processor at
once, each device is given an interrupt priority. Table 2-1 lists the
relative priority of each device in the system.

The highest priority function in the system is memory refresh, because if
memory is not refreshed, data is lost. The lowest priority device of the
system is the flexible disk. Its input data is stored in a buffer and the
system can postpone service to it for relatively long periods of time,

g4/87 2-6 32:16



1)

2)
3)

5)
6)

1)
3)

1)

INTERROPTING DEVICE |

REQUEST INTERRUPT

1) Assert device
interrupt on bus.
IPLO ,J IPLl, IPL2

=
GRANT INTERRUPT

Compare interrupt level in status register
and wait for current instruction to complete.
Place interrupt level on Al, A2, A3.

Set R/W to read.

Set function code to interrupt acknowledge.

Assert Address Strobe AS

Assert Lower Dalta Strobe LDS

* .

PROVIDE VECTOR ADDRESS

1) Place vector address

2) Assert Data Transfer
Ackncinledge (DTACK) .

v
AQOUIRE VECTOR ADDRESS
Latch Vector Address.

Negate LDS.
Negate AS.

L

RS

1) Negate DTACK.
]

>
START INTERROPT PROCESSTNG
Load the address indicated by the Vector

address, and execute.

Figure 2-3

Interrupt Sequence Flow Chart
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HARDWARE OPERATTON

Priority Devices
|__Level
DMA Priority for DMA Transfer into memory is
Devices established by slot location. Slot A being
the lowest, and Slot E being the highest.
MU The microprocessor has priority if no DMA
device is active on the bus. The MRU will
alternate bus cycles with active DMA devices.
Interrupt Power Failure, Parity Error, Memory Refresh
Level 7 Time Out. Cannot be masked in Processor Word.
Interrupt The Central Logic Timer
Level 6
Interrupt Serial I/O Port, Keyboard Port, Comm-6 Board
Level 5
Interrupt Comm A Board, LAN Controller
Level 4
Interrupt Comm A Board, WD Controller, SCSI Controller
Level 3
‘Interrupt Flexible Disc Controller
Level 2
Interrupt Software Controlled Timer Interrupt
Level 1

e4/87

Table 2-1

Relative Priority by Device
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BARDWARE. OPFRATTON

THE KEYBOARD

The keyboard consists of a standard typewriter keyboard, a ten-key
numeric key pad, and an array of special function keys. When a key is
pressed, drivers on the keyboard electronics board detect the change and
determine the x and y coordinates of an address in the keyboard read only
memory chip (ROM). The character code in that location is clocked one
bit at a time into the serial I/O logic. The characters transmitted from
the keyboard ROM are in ASCII code (American Standard Code for
Information Interchange). Characters generated by the function keys and
numeric keypad are each prefaced by a CTRL A (@1 hex) and followed by a
carriage return character (@D hex). The console keyboard is optional
with the latest Fortune O.S., since a Fortune terminal can also act as
the system console device.

THE SIO PORT

Each 32:16 has a serial input and output port (SIO) for communication
with such external devices as a printer, modem, or another Fortune
system. The SIO port can transmit or receive at speeds up to 19,200
baud, and is an EIA standard RS 232-C, DCE device.

* kX kXX XCAUTION *** * % & %

When oconnecting devices to the SIO Port, refer to

chapter 6 for proper cable selection. Failure to

use the correct cable can cause improper operation
or equipment damage.

SERIAL I/0 LOGIC

The keyboard and SIO port are connected to the processor via the serial
I/0 logic located on the motherboard. The logic consists of a dual
asynchronous receiver transmitter chip (DART), and timing and control
circuits. The SIO logic is a priority 5 interrupt device and although it
provides a separate vector number for each port of the DART, the
interface with the processor is the same.

The DART keyboard port receives data from the keyboard one character at a
time and changes it from a serial to a parallel data byte. The character
is stored in the SIO logic output buffer and the processor interrupt
sequence is initiated to store the byte in the keyboard input buffer in
main memory.

FLEXTBLE DISK SUBSYSTEM

The flexible disk subsystem stores system data and programs on removable
magnetic media so that information in the system can be more easily
safeguarded and transported. The flexible disk subsystem is the means
used to enter the initial system software and to backup and archive both
system software and data files.

The flexible disk subsystem consists of a flexible disk controller chip,
associated timing and control logic, a 2K buffer RAM, and up to four 88¢K
byte flexible disk drives., Data is transferred to and from the subsystem
in 1K byte blocks, one byte at a time,
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HARD DISK SUBSYSTEM

The hard disk subsystem provides the system with a large capacity online
storage for system software and data files. The subsystem consists of a
microprocessor—controlled DMA disk controller and up to four hard disk
drives of 10, 28 or 30 megabytes each.

When the system needs data files or software loaded into memory, the
68000 microprocessor transfers the address of the file it wants, and the
location in memory where the file is to be stored to the disk controller.
Through the commands from its own microprocessor, the disk controller
finds the data on disk, loads it into the designated memory location via
a DMA transfer, and notifies the system when the transfer is completed.

MOM ROM

The system MOM ROMs, located on the motherboard, are two 8RB EPROMs
containing software and data used to power up the system. After the
microprocessor detects a power on reset, it loads and executes the start
up program located within the MOM ROM. The start up program will direct
the execution of power on diagnostics, validate system auto
configuration, and load the operating system,

CONSOLE SUBSYSTEM

The console subsystem displays information for the operator. The monitor
subsystem consists of a monochrome monitor and a CRT controller board.
Data to be displayed is loaded by the microprocessor into RAM on the
monitor controller. Characters are read from the RAM by the CRT
controller logic as they are displayed on the screen.

Each character consists of a matrix 9 dots wide and 18 dots high. There
are 25 lines of 80 columns each displayed on the screen. Each character
stored in the RAM consists of one byte of character data, and one byte of
character attribute data. The system is capable of displaying character
attributes such as reverse video, highlighted video, underline,
double-underline, overstrike, and other special attributes.

The console subsystem is optional with the latest Fortune Operating
System, since a Fortune Terminal can now act as a system console device.

RESET SWITCH

The reset switch should be used only if the system is running in
maintenance mode (i.e. booted from the floppy drive) or is "hung" and
will not respond to input from any terminal. Using the reset switch
during normal system operation may result in loss of data and/or file
system damage. To operate the reset switch insert a thin object into the
round hole in the lower left-hand section of the front panel of the
machine. A straightened paper clip or a small screwdriver works well for
this purpose. Push in lightly and release. The count-up will then start
on the console.
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CHAPTER 3
SOFTWARE OPERATTON

THE OPERATING SYSTEM

The Fortune 32:16 series of computers use the UNIX operating system.
Fortune Systems has enhanced UNIX to make it an easy-to-use microcomputer
operating system compatible with both the Motorola 6808@ microprocessor
and the flexible disk enviromment of an efficient office system.

Fortune Operating System (FOR:PRO) is based on UNIX version 7.8, with
additional utilities fram the University of California at Berkeley 4.1
UNIX, and the Bell Laboratories UNIX system 3. Camplete documentation for
all available system utilities and commands is provided as a part of the
Software Development Tools. The FOR:PRO Programmer's Manual is also
available separately, and is a valuable reference guide for those not
interested in the development tools software.

It is assumed that the readers are familiar with the FOR:PRO operating
system and the Bourne shell. This chapter is intended to provide
information on system utilities not used on a day-to-day basis rather than
be an introductory quide to UNIX or FOR:FRO. Those in need of basic
understanding of the operating system should refer to the FOR:PRO User's
Guide or one of the many introductory books on UNIX.

SOFIWARE SECURTTY

A means has been developed for the Fortune 32:16 system to protect the
software from being loaded onto a system for which it has not been
licensed. Each Application disk is licensed to operate on only one
system. Use of the same software in another system is a violation of the
Software License Agreement.

Once a protected software disk has been loaded onto a system, it cannot be
used to load that application onto any other system. If an attempt is
made to load an application fram one system onto another, the system will
either not load the application and notify the operator that an "illegal"
disk is loaded in the system, or the application will not run when
selected fram the global menu.

The Fortune 32:16 system is capable of holding the total business records
and future plans of a good-sized company. Loss of those records and
‘Plans, because of a system failure, can be catastrophic to a business.
System management practices to safeguard system software and data should
always be taken. Backup copies of the operating system and application
software should be made and kept in a safe place. Backup copies of the
data files should be made as often as practical so that if trouble arises,
the system can be brought up to date as soon as possible. The disks used
to copy the operating system, applications, and data files should be
certified for a minimum of 96 tracks per inch, 88 tracks per side
double~-density, double-sided, soft sectored. Tapes used to backup the
system must be certified 100% error free.
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The system will not allow installation, removal or duplication of system
software unless the operator is logged in as "root" or “manager”.

'O0LD BOOTIRG' the system (Loading FOR:PRO from flexible to hard disk)

The ocold boot procedure for the Fortune 32:16 is detailed in the Fortune
32:16 Setup Guide. OOLD BOOTING OF THE SYSTEM SHOULD ONLY BE DORE WHEN
UNAVOIDABLE AS ALL DATA ON THE HARD DISK IS ERASED DURING OOLD BOOT.

THE FILE SYSTEM STROUCIURE

The UNIX file system is a disk data structure accessed via block
structured I/O (see special files types below). A disk is
considered to be a randomly addressable array of 512 byte blocks.

Disk Data Structure

UNIX divides the disk into at least two partitions. A partition is
a group of blocks reserved for a particular purpose. The number of
blocks in a partition depends upon the contents or purpose of that
Ifaarfition. The purpose of the first three partitions is as
ollows:

Partition 8

This partition contains the 'Boot program', the 'Spare blocks',
and the 'W. The boot program searches for and
loads the operating system or other "control' program into main
memory as specified by the operator. (The operator usually enters
this 'boot file name' on the maintenance screen). The
conf iguration file contains special system and device information
such as the size and type of disk and the size and starting block

number of all partitions. See the entry on "rdconf" in the FOR:PRO
Programmer's Manual.

Partition 1

This partition ocontains 'Swap space'. Swap space is a number of
blocks reserved for use as a temporary ‘'buffer' area for programs
(called processes) awaiting main memory resources.

NOTE:
The swap space is only used on one of the physical drives on the
system, that drive is usually the 'root dewvice'.

Partition 2

Fram the beginning of partition 2 to the end of the disk is space
for the files (usually referred to as 'the file system'), the
'Super Block', and the i-nodes. The 'Super Block' contains, among
otléx:r things, the 'free-list', and the 'i-list' (i stands for
index).
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The free space on the disk is maintained by a 'linked' list of the
available blocks. This list is called the 'free list'. (A linked
list is a data structure wherein each element contains the address
of the next element, therefore a file can be broken up into
segments and does not require contiguous space on the disk. This
allows much more efficient use of disk space and much easier
maintenance of files).

The i-list is a list or table of addresses of file definitions.
Each file on the system has an entry in the i-list which points to
another entry called an i-node. The i-node contains a description
of the file including:

1. The owner and group id number (uid and gid).
2, The protection mode for that file.

3. The physical address of the file on the disk.
4. The size of the file.

5. Time of creation and last update of the file.
6. Number of links to the file.

Each file on the system has an 'i-number' associated with it just
as it has a 'filename' (see Directory Implementation below). This
i-number is used to address the i-list to obtain the i-node for
that particular file. Ammed with the information in the i-node,
UNIX is able to physically locate the file on the disk and
determine other facts about it. The use of the i-number, i-list,
i-node structure also allows us to use different 'filenames' in
different directories for the same physical file, and also to use
the same 'filename' in different directories for different
physical files., The number of directories referencing the same
file via the i-number is called the number of 'links' to that
file. With the correct options defined the 1ls (list) command will
display the i-number, filename, etc. of each file.

The area normally used by partition 2 may be divided into more
than one partition, in which case partitions 8 and 1 remain the
same but partitions 2 thru 7 (maximum) will be separate file
systems.

Directory Implementation

A directory is simply an ordinary file that contains a list of
file names and i-numbers. The logical directory hierarchy is
imposed by allowing directory entries to reference other
directories.

Removable File Systems

It is not necessary for the entire file system hierarchy to reside
on the same physical or logical device. The mount command will
'attach' or link a special file associated with the disk to an
existing directory on the current file system, The disk to be
'mounted’' must contain a correctly established file system, After
the mount there is virtually no difference between files on the
removable volume and those on the permanent file system.
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The only exception to the rule of identical treatment is no link may exist
between one file system hierarchy and amother. This is to avoid the

massive bookkeeping requirement to assure removal of all links whenever
the removable volume is ummounted.

Special File Types

There are two types of special files, the block file (for
structured devices), and the character file (for unstructured
devices). A special file has an i-node associated with it (as do
all files). However, instead of containing physical addresses it
contains the internal device name. A device name is actually a
pair of numbers representing the device type and subdevice number.
These numbers are called the major and minor device numbers.

Block Files

A block or structured device is accessed as blocks of storage 1024
bytes long. The device driver (pointed to by the major device
number) provides the buffering software to implement this model in
memory. Disks and tapes are an example of block devices.

Character Files

Any device not accessed in blocks of data is associated with a
character file. These devices are considered to be strings of
characters 1like ordinary files, Again the device driver implements
this model in memory. Examples of character devices are:

Terminals (including the console)
Communication lines

Printers

Main memory
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POWER ON/POWER OFF
RECONFIGURATION MENUS
SETTING UP

Place the computer on a suitable table or desk. Make sure that there is
plenty of clearance (at least four inches) to the rear and on all sides of
the CPU for sufficient air flow. Do not place the CPU on a cushioned or
carpeted surface as it will restrict air flow into the bottom of the CFU
and may cause overheating.

If the system console consists of a CRT and keyboard which each plug into
the system unit, do the following. Place the monitor on top of the CPU,
and plug one end of the coiled cable into the rear of the monitor and the
other end into the rear of the monitor controller. Place the keyboard in
front of the CPU, and connect the coiled cord to the connector on the
lower right front corner of the CPU. Adjust the video level control on
the CRT to the center portion of its travel.

If the system console is a Fortune terminal, place the terminal on top of
the system unit and connect the terminal power cable to a properly
grounded outlet. Plug the keyboard cable into the modular jack on the
terminal, and connect the RS232 cable from the SIO port at the center rear
of the system unit to the RS232 port at the rear of the terminal marked
"HOST". Adjust the video level controls on the terminal to the center
portion of their travel.

Connect the power cord into the receptacle in the left rear of the CPU,
and make sure that the power switch is turned off. Then, plug the power
cord into a properly grounded wall receptacle. If power from the wall is
erratic, or a proper earth ground is not provided, the system may not
operate properly. If the system is configured to use a Fortune terminal
(rather than a keyboard and CRT plugged into the system unit) as the
console, power up the terminal which is used and wait about 18 seconds for
it to warm up. Turn the system power switch to ON and obs€ le
screen. During the power on sequence a number from 1 to 9 is displayed as
each step in the process is completed. (see table 3-1)

Phase printed on screen system activity
Test = == === === l-=-===-- Initial diagnostics pass
Configure = = = = - - - 2 ==-=-- Found Boot-Device
Ioad = =-=-=-=-==-~- - 3= - Boot program is loaded
Boot 0S = = = = = = = = 4~ -=-- Boot starting to load
Kernel
Boot Complete = - - - - S -- Kernel loaded
Kernel Started - - = -6 ~ = = = = = Execute init program
System Initialized - -7 - = - - - - Init complete
Execute Command File - 8 - = - = - - Shell starts command file
(/etc/rc)
System running - - - -9 - - - - - - Power up complete
Table 3-1

Power on Sequence
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Date and Time

When the system displays a date and time screen, enter the correct
information as requested, and <RETURN>. The system will then display the
date and time again. If it is not correct, press <RETURN> and reenter the
ocorrect information., If it is oorrect, press <EXECQUTE>.

When initially displayed, if the date and time are already correct, select
the displayed date and time by pressing the <CANCEL/DEL> key.

After the date and time are entered the system will run the command files
contained in the directory /m/rc. ‘These command files are used to
initialize wvarious hardware and software options installed in the system.

Login

Log into the system as "manager®. The system will then display the global
menu (Figure 3-1). This is the master entry point into all the system
applications programs and utilities. The system "manager" login is for
maintenance of system files and user capabilities, and for installation,
removal, duplication, or maintenance of system application software. As
such, the system "manager" should never be a user of system applications.

FORTUNE SYSTENS GLOBAL MENTU

BUSINESS APFLICATIONS PROFESSTONAL TOOLS COFFICE ADTOMATION TOOLS

Bl Business Systems P1 Multiplan El Fortune:Word
B2 Business Surveys P2 E2 Record Processing
B3 Business Graphics P3 E3 Autamated Calendar
B4 P4 E4
B5 P5 E5
B6 P6 E6

COMMONICATIONS TRAINING AND EDUCATION SYSTEM TOOLS
Cl Async T1 Topic Introduction Sl System Utilities
C2 Bisync T2 Amusements S2 System Management
C3 Local Network T3 Operator Training S3 Languages
C4 X.25 T4 C.A.I. Training S4 IDOL
C5 SNA/STLC TS Demonstrations S5 Product Maintenance
cé6 T6 S6
Fortune Systems Corporation Press <HELP> For Assistance

Enter Selection & Press <RETURN>:

Figure 3-1
The Global Menu
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PONER OFF

The system must be powered off in an organized manner to keep from
destroying system data files or software. There are three ways to execute
the system power off routine, 'The shutdown procedure may only be done
fram the system console.

From the Global Menu

 Select "s2" System Management. When the system management menu is

displayed, select "38" for shutdown. The system will ask for
confimation, enter 1> followed by <EXEQUTE>. The system will then
shutdown the hardware and software, and end with a prampt to turn off the
power.

From the login prompt

At the login prompt type in "shutdown". The system will ask for
confimation, enter <&1> followed by <EXECQUTE>. The system will then
shutdown the hardware and software, and end with a prampt to turn off the
power.

In FOR:PRO

Login as "root" and enter the command "shutdown" at the number sign (#)
prampt. The system will ask for confimmation, enter <F1> followed by
<EXECUTE>. Exercise care when entering commands within the operating
system as data can easily be destroyed without proper knowledge of the
command syntax and operating system structure. If you are unable to
shutdown the system fram the system prompt, try holding down the control
<CTRL> key and press "d". This should return you to the login prampt or a
menu, where you can continue to shutdown as described above. _If neither

of the above works, type in "sync<RETURN>" twice at the mumber sign (#)
pr/cm_g:, (wait for the prampt after each) and power the system off.

THE MATINTENANCE MENU

The maintenance menu displays the system configuration parameters
information stored in EAROM, e.g. System configuration parameters include:
SIO and keyboard port speeds, type of flexible disk drive, location of the
system boot program and the name of the file to be booted. To display the
maintenance menu, power on or reset the system and hold down <Cancel/del>
on the console keyboard until the menu appears. Important: If the system
console is a Fortune Terminal, it must already be powered on at the time
vhen the system is powered on. Depending on the system logic board
firmware revision level one of two menu screens will be displayed.
Earlier MOM ROM versions used a text based menu screen which utilized
function keys. More recent MOM ROM versions display an icon screen. The
function key menu is described first and is shown in figure 3-2,
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Copyright (c) Fortume Systems, Rev. 1.9

F1 Change front port speed 2400
F2 Change back port speed 96 00
F3 Change power-up action Boot up
F4 Change boot device WD Boot, Drive
FS Change boot program number [/
P6 Change floppy drive @ type Tandon
F7 Set boot file name hd®#2/unix
P8 Read settings fran EAROM
F9 Save settings to EAROM

EXBCUTE

HELP

Type any highlighted key
EAROM has been changed 4 times

Figure 3-2
The Function Key Maintenance Menu

Maintenance Menu Field Definitions

Baud rate for the keyboard port. Not changed.

Baud rate for the SIO port. Set accordingly.

Def ines power up action. Not normally changed

Def ines boot device. Hard or Floppy disk to boot fram
Defines boot program. Usually @ not normally changed
Type of floppy drive. Tandon - Shugart

Defines boot file name. Set accordingly.

Reads current settings stored in EAROM.,

Writes settings on screen into EAROM.

33IIAAIZIA

THE ICON MENU

The Icon menu is displayed on the console and allows the user to change
basic system parameters. See Figure 3-2 for an example of what the Icon
menu looks like.

The Icon menu may be accessed in 2 ways:

l. To enter the icon menu, a <CANCEL> must be entered during the
ocount-up at 1. This must be done from the system console.

- 2, If an error is detected by the MOM ROM during the boot process,

the Icon menu will be displayed on the console. See page 3-18 for
a listing of error messages.
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The Icon menu may be used to change the following system parameters:

- Console baud rate
- Boot device

- Boot program number
- Boot file name

This information may be changed and then stored in the EAROM.

If a system error is being indicated, the error code will appear inside a
box at the lower left corner of the screen.

When the Icon is first displayed the cursor is below the currently defined
boot device., Two numbers will be displayed. ‘The left is the device
number and the right is the boot program number for that device. The boot
program number will normally be zero. —

The icon menu has two modes. When it is first entered, it is in mode 1.

Mode 1: Allows specification of the boot device, the boot program nmmber,
and the oconsole band rate. The left and right arrows are used to
move the cursor to the desired boot device or console port. Once
the cursor is positioned, the space bar may be used to change the
secondary information (Boot program number or console baud rate).
Press <SHIFT-F1> to store altered values to EAROM, <EXEQUTE> to go
into mode 2. Pressing <CANCEL> will set values to those in EAROM,

Mode 2: Places the cursor into the terminal part of the Icon, where the
boot file name may be specified. Use the <RETURN> key to
terminate the boot file name, the <EXEQUTE> key to ocontinue with
boot, or <SHIFT>F1l> to store new values in EAROM, Pressing
<CANCEL> will set values to those in EAROM, and return the Icon to
mode 1.

A summary of Icon control keys:

LEFT/RIGHT Allows cursor movement over boot device and arrows console
port fields.

<SPACE BAR> Changes the boot program number or the console baud rate.

<SHIFT-F1> Saves new values in EAROM.

<CANCEL> Redisplays the Icon with EAROM values.

<CTRL-L> Redisplays the current screen.

<CTRL-X> Displays a memory map and configuration information.
<EXEQUTE> In mode 1 - Changes to mode 2

In mode 2 - Continues the boot process
with the values selected.
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Figure 3-2
The Icon Menu

THE CONFIGURATION MENU

The configuration menu defines parameters of the system which normally do
not change unless the system configuration is changed. The menu is used
during a cold boot of the system to redirect the root and swap areas of
the system to the floppy disk. A typical configuration menu is shown in
Figure 3-3.

To access the configuration menu from hard disk, hold down the <CANCEL>
key on the console while the system is booting., If the ocount-up goes
beyond 1, reset the system fram the front panel and press the <CANCEL>
key again. The Icon maintenance menu will be displayed. Using the return
key, move the cursor so it is below the lefthand section of the 32:16
(i.e. below the hard disk drive). Press <EXEQUTE> and enter the boot file
name "hd@2/sa/reconf" at the Icon maintenance menu, and press <EXEQUTE>
again to load the program.

To access the menu fram flexible disk, load a disk with the /sa/reconf
program on it, (cold boot disk 1) select the floppy drive, and enter the
boot file name "fdd2/sa/reconf" at the maintenance menu, then press
<EXEQUTE>. '
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System Conf iguration Menu
Used/Total Used/Total
Language = ENGLISH Max process size = 512
Root device = hd@2 Appx. # of users = 1
Swap device = hdol 456/11560 - Set params auto? = YES
Boot file = hdf2/unix Number buffers = 200 89
Boot drive # = @ Number inodes = 200 20/ 275
Boot device = SLOT E Number files = 127 12/ 275
Boot Program # = 0 Number texts = 15 8/ 53
Power up action = Boot Number clists = 50 o/ 8o
Console location = CRT Number processes = 30 le/ 107
Console type = FT Number ptys = @ 40
TTY0P port speed = 2400 Timezone = PACIFIC
TTY@1 port speed = 9600 Daylight savings = YES
Flex drive #1 = TEC Line fregquency = 60
Flex drive #2 = TEC Floating point? = YES
Flex drive #3 = TEC Hex number = FFFF
Total primary storage = 1024K; programs are using 361K of 628K available
EAROM has been changed 30 times
Fl1 SORE SCREEN DATA IN EAROM F2 READ CURRENT EAROM SETTINGS
F3 EXIT WITHOUT CHANGING EAROM

\

Figure 3-3
Conf iguration Menu

Configuration Menu Field Definitions

Language Language to be used for error messages, the menu
system, and multilingual programs.

Root Device The device which contains the root file system.
Usually hd@2.

Swap device The device which will contain the swap space for
the operating system, usually hdfl.

Boot file The boot file name. Usually "hd@2/unix".

Boot drive # Which drive contains the boot program: 4, 1, 2, or
3.

Boot Device Which device contains the boot program: SLOT E,
floppy, etc. Usually SLOT E.

Boot Program # Several boot programs can exist on a specific

4/87

drive. This parameter defines which program will

be used.
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Power up action

Console location

Console Type

TTYP# port speed
TTYSl port speed
Flex Drive $#1
Flex Drive #2
Flex Drive #3
Flex Drive #4

Max process size

Approximate #
of users

Set params Auto

The process the machine will perform when it is
first powered up. BOOT will load the program
pointed to by the other boot parameters shown
below. MENU will display the Icon maintenance
menu. MONTTOR will cause the system to go into
MomRom monitor mode. This mode is not used for
normal system operation.

Which device on the system will receive system
error messages.

The type of terminal attached to the console port,
usually FT.

The speed of the keyboard port. Set to 24088.

The speed of SIO port.

Type of diskette drive #1.

Type of diskette drive #2.

Type of diskette drive #3.

Type of diskette drive #4.

Maximum process size allowed by For:Pro. Must be
set to the largest process size required by ary
application program to be run on the system,

Enter the maximum number of users
expected to use the system concurrently

If "yes", operating system parameters are set
autaomaticly.

Number buffers, number inodes, number files, number clists, mmber
processes, number of ptys

These parameters define the size and structure of For:Pro
operating system tables. Defining these parameters effectively
requires an intimate knowledge of FOR:PRO. If these parameters are
not set properly, the system may not operate, or will operate
inefficiently. If "set parameters auto" is yes, these values are
calculated fram internal variables in the operating system. If
"set parameters auto” is no, these values may be manually entered.

Timezone
Daylight savings

Line Frequency
Bex Number

31:16 FsSM

Pacific, Mountain, Yukon, GMT, etc.

Indicate whether daylight savings time is
observed.

AC power line frequency

Diagnostic error pointer. Leave at 0.
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Maintenance Mode Operation
of the Fortune 32:16

If for some reason the 32:16 will not boot from the hard disk, the system
may be booted from floppy diskette into single~user maintenance mode. an
attempt may then be made to salvage data fram the hard disk, or repair the
damaged files which are causing the problem. Refer to page 3-27 for
power-up sequence problems and software related causes.

Ioad Procedure

While holding down the <CANCEL/DEL> key, turn on system power or reset the
system from the front panel. Within a few seconds, the system will
display the Icon Maintenance Screen, (Figure 3-2).

Insert cold boot diskette number one into the flexible drive. Press
return until the zeroes are positioned below the diskette drive portion of
the icon. The cursor should be located on the right-hand zero.

Press <EXEQUTE> and verify that the message displayed on the console icon
is "fd@2/sa/reconf”. Press <EXEQUTE> again. The count-up continues to
3, and the system configuration menu is displayed. (Figure 3-3)

a )

Cold boot Release 2.0
Select a function key:

F1> To completely erase and reload your disk

EF3> To retry starting up the system as specified
in the Maintenance Sceen

(Anything else typed in will be executed as
a maintenance mode command.)

Figure 3-4
Cold Boot Menu

Press the <F5>‘ key. The screen will clear, and the system resumes
count-up. The cold boot menu is displayed (Figure 3-4). Rather than
making a function key selection, type in the following commands:

% cd /etc <RETURN>
# mount /dev/hd82 /h <RETURY>

You may now proceed to work on files on the hard disk. If the mount
command failed, the hard disk may have a damaged configuration block or
hardware problems., Refer to page_3-33 for information on rebuilding the
configuration block. Hardware diagnostics are detailed in chapter five of
this manual.
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System Maintenance
UNIX commands

Following is an alphabetical list of maintenance related commands along
with their arguments and flags. In this list spaces must be entered
exactly as they appear and arguments in quotes ('..') indicates an
appropriate entry, for example; 'filename' means to enter the name of the
file you are working with. The command, exactly as you enter it, is in
bold-face print and a RETURN is assumed at the end of the command line.
Below each argument is a number. The arguments indicated by the numbers

are explained below that. Refer to the FOR:PRO Programmer's Manual for
more information about the commands.

bootcp Allows one to copy the boot program from the sa directory onto a
device (such as a hard disk with a corrupted boot file).

bootcp /saébool: /dev/ghdﬂl g

7
3

é

Source of the boot program
Device to load boot program on (in this case the hard disk).
The number of the boot program (at this time always 0).

&> WN -

ad Allows us to copy and comvert files. The following example copies
the boot file to floppy partition 0.

dd if=/sa/boot of=/dev/fdPP bs=1k seek=18
3

1 2 4 5

Where:

1 = Command

2 = The name of the input or source file,

3 = The name of the output or destination file,

4 = Size of the input and output blocks.

5 = Number of blocks to skip before writing the output.

Note: The following use of the dd command allows us to read all
of the blocks on the hard disk file system and check for read
errors. /dev/null is the 'bit bucket', therefore the output goes
nowhere, and if errors are encountered reading the input, they
will be reported by block number.

dd if=/dev/hd#2 of=/dev/null bs=1k

dskselect Allows us to select a pre-written prototype
conf iquration block. This is the command that is run during 'cold
boot' when we are asked which type of disk we have. Reference:
Service Notice number 23A,

dskselect conf-file N78
1 2 3
Where:
Command
Name of output file to contain configuration block.
Type of disk drive. If not supplied, the user is prompted.
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format Allows us to format a disk (hard or floppy) or a single track on a

4/81

disk. Reference; Service Notice number 24A,
format -c conf-file /dev/hd89

1 23 4 5

Where:

1 = Command

2 = The '-' indicates that the character following is a flag or
modifier.

3 = A flag telling the system to copy a configuration block fram
an input file when it formats the device.

4 = The name of an input file containing a conf. block.

5 = The device to be formatted.

runs a file system check on the specified device. Fsck checks for
such things as correct pathnames, correct free-list, correct
I-list, etc.

fsck /dev/hd#2
1 2
Where:
1 = Command
2 = Device to run file system check on.

Allows us to make or alter the configuration block on a device.
Reference: Service Notice 23A.,

mkoonf ~i conf-file /dev/hdf@

1 23 4 5

Where:

1 = Command

2 = The '-' indicates the character following is a flag.

3= The first flag. The 'i' causes the system to build the
configuration block 'interactively', which allows the
operator to change entries as the block is being built.

4 = The input file containing a configuration block.

5 = The device upon which the block is to be written.

NOTE: If the configuration block on the device is good and you
wish only to alter it, i.e. add blocks to the spares table, the
following format will read the block from the device, allow you to
alter it, then write the altered block back on the device.

mkconf -i /dev/hd®8 /dev/hdfé

is the command used to make a file system on a device.

nkfs -a /dev/£d#2
1 23 4
Where:
1 = Command
The '-' indicates the character following is a flag.
A flag specifying "automatic" generation of a file system
Device on which the file system is to be made.
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mount allows us to attach a separate file system under a directory on
the current (root) file system.

mount /dev/£a82 /f

1 2 3
Where:
1 = Command
2 = The device oontaining the file system to be mounted or
attached.
3= The directory on the current file system to which the
separate file system is to be mounted. (There are, by
convention, two empty directories in every file system's
root directory which we use to mount separate file systems
on. These are 'f' which we use for a floppy disk, and 'h’
which we use for a expansion hard disk).
od is the octal dump command and may be used to dump a file in octal,

ASCII, hexadecimal, or decimal. Reference; FOR:PRO Programmers
Manual . (This manual is supplied with the FOR:PRO Developmment
Utilities or may be ordered separately from Fortune Systems
Corporation. The part number for the manual is 1002066-01) .

od ~ocxd 'filename’

1 23456 7

Where:

1 = Command

2 = The '~' indicates the characters to follow are flags.

3 = The first flag. The 'o' tells the system to dump the file in
octal.

4 = The second flag. The 'c' tells the system to d&ump the file in
ASCII.

5 = The third flag. The 'x' tells the system to dump the file in
hexidecimal.

6 = The fourth flag. The 'd' tells the system to dump the file in
decimal.

7 = The name of the file to be dumped.
NOTE: The flags may be used in any combination although typically

only one is used at a time. If no flags are given the output will
be in octal.

Idconf allows us to read the configuration block of a device.
rdconf /dev/hd68
1 2
Where:

1 = Command
2 = The device to read the configuation block fram.

31:16 FSM 3-16 4/87



¢

Software

shutdown is the procedure used to 'gracefully' shutdown

ye

FOR:PRO, and it is the only way to shut the system down.

shatdown
1
Where:
1 = Command

NOTE: Shutdown may be executed in three ways, from UNIX
as above, by logging in as shutdown from the login menu, or by
selecting "S2" "30" from the global menu. Refer to page 3-4.

schedules an update of the super-block.

sync
1

Where:
1 = Command

allows us to access and modify the reconfiguration menu (EAROM).
If modifications are made to the reconfiguration menu those
changes do not become effective until the system is shutdown and
brought up again.

uconf
1
Where:
1 = Command

allows us to ummount an attached file system.
umount /dev/£d92

1 2
Where:
1 = Command
2= The device containing the mounted or attached file system.

Please note it is not necessary to specify the directory
to which the file system is attached.
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MomRom Error Messages
MomRom Error Format

MomRom error message codes are presented in the lower left hand corner
of the Fortune Systems CPU icon display (see below).

™Moo

The above is only an example. 'M' is the error prefix indicating the
general category of the problem encountered, and the number identifies
the specific problem.

Category prefixes are:

H - Hard disk M - Memory
F - Flexible disk T - Traps/Exceptions
E - EAROM

NOTE: Error codes may be cleared by changing the menu icon or by using
the <CTRIOL to redraw the icon.

EOO Several unsuccessful attempts have been made to verify the
EAROM. Bring up your system and run program
hd#2/sa/reconf (see uconf(8) in FOR:PRO Programmer's
Manual). Verify that the fields are correct. This error
should not prevent you from powering up or using your
system. Nevertheless, report this error to your Fortune
Representative,
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4/81

Egl

EB2

EZ3

Eg4

EZ5

ED6

EQ7

Fol

Fo2

The EAROM has the Console Location set to "CRT", but there
is no CRT controller in any of the five DMA slots. TTYOl
is used as the console. If a CRT controller is indeed in
a slot, reseat the controller, or try another slot. If
reseating or trying another slot also fails, the
controller is most likely damaged. If no CRT is present,
run the hd#2/sa/reconf program and change the Console
Location to "TTY@1".

The EAROM has the Console Location set to an incorrect
value. Bring up your system and run the hd82/sa/reconf
program and change the Console Location to either "CRT" or
“TTYO1",

The EAROM has the boot device set to an incorrect value.
Bring up your system and run the hd#2/sa/reconf program
and change the boot device to a valid selection.
Selection is made by placing the cursor on the boot
device field and pressing the <space bar> until the
correct device is displayed.

The EAROM's boot device is set to "TTYP1" and the Console
Location is also "TTYAl." This conflict for the device is
not permitted. Bring up your system and run the
hd#2/sa/reconf program and correct the discrepancy.

The EAROM's boot device field is set to a slot on the bus
that does not have a valid boot device. The last valid
boot device located will be used. Bring up your system
and run the hd#2/sa/reconf program to determine which slot
is in question. If a valid boot device is present, reseat
the card, or try another slot. If this fails, the card is
most likely damaged. If the slot does not have a valid
boot device (e.g., WD controller), correct the EAROM's
boot device using the hdf2/sa/reconf program.

Cannot use terminal mode unless console location is set to
"CRT." Bring up your system and run the hd#2/sa/reconf
program and change the Console Location field.

Function key F2, used to write changes to the System
Configuration menu, was initiated without any changes
made.

The MamRom, instructed to boot up using the diskette
drive, could not communicate to the selected drive, or the
diskette is not formatted or cannot be read. Try removing
and reinserting the diskette into the drive. If that
fails, try ‘using a backup cold boot diskette or contact
your authorized Fortune Representative.

The configuration block identification number on the
diskette is incorrect. Verify that a valid Fortune
Systems cold boot diskette, Volume 1,. is present in the
drive and retry.
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Fo4

F05

Fo6

F@7

HOO
HO1
MOO

Ma2

00

01
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The selected boot program has a length of zero. Verify
that Volume 1 of the cold boot set is inserted in the
diskette drive. Check that the boot number displayed with
the cold boot icon (number on the right hand side, beneath
the drive) is set to zero, or if using the boot menu,
verify that entered values are correct.

The selected boot program is not in the proper format.
Verify that Volume 1 of the cold boot set is inserted in
your diskette drive and try again. If problems still
persist, use a backup copy of cold boot Volume 1.

The select boot yram has an igal start address. Verify
that Volume 1 of the cold boot set is inserted in the
diskette drive and try again. If problems still persist,
use a backup copy of cold boot Volume 1.

The diskette drive has failed to locate thstructed block
number, Verify that Volume 1 of the cold boot set is
being used and that it is not damaged (see NOTE below).
Put the disk back into the drive and make sure that the
drive door is completely closed, retry the procedure. If
the prm still persists, try using a backup copy of cold
boot Volume 1.

The diskette has a bad block and cannot be read. Verify
that Volume 1 of the cold boot set is being used and that
it is not damaged. Reinsert the diskette into the drive
and make sure that the drive door is completely closed,
retry the procedure. If the problem still persists, try
using a backup copy of cold boot Volume 1.

No Boot Device
Boot Routine Error

This message is accompanied by repeated beeping of both
the TTYPl (alternate oconscle) and TTYPP keyboards. This
message means that your system has less than the mandatory
4KB of memory or memory was not found.

A hole in RAM has been detected. Memory locations are not
ocontiquous after the first 256KB of memory. Check that
the memory boards are seated properly into their slots and
retry the procedure.

Power failure. Check power supply outlet and connections
to the CrU,

Unexpected error trap. This is a general message that is
displayed if an error condition does not meet one of the
above criteria. Power off your system, wait a few seconds
and turn the power back on. Run diagnostics, if the
condition still persists contact your authorized Fortune
Representative,
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Kerpel Error Messages

Error messages are presented in different formats depending on what

program

issues the errors. Thus a kernel error is different in format

from a driver error.

Kernel Error Message Format ,

Each error is ordered by its error code number in parentheses (as
defined in <sys/err.h>), followed by its corresponding mnemonic.
Other descriptions following the mnemonic are;

message string as it appears on the console.

source routine that reports this error.

cause of the error.

comments and recommended user action. If no user action is
specified, reboot the system.

a.
b.
C.
d.

Kernel Error List

(1)

(2)

(3)

(4)

4/87

BLKDEV

a.
b.
c.

d.

DEVTAB

b'
c.

blkdev

bio.c

Invalid block device is specified. This error happens
when device number is too big.

This error is usually caused by the illegal device number
in devctl() call. The kernel checks the major device
number and gives this message if it is too big. Check
reconfiguration table and verify all information.

devtab

bio.c

Invalid device table entry is specified. This error
happens when buffer header pointer for this block device
table is not properly initialized.

This error is usually caused by the illegal device number
in devctl() call. If autoconfig did not initialize the
table entry for this device, this error comes out. It is
possible to hang the system without error message if minor
device number is wrong. User should be very careful in
using devctl () routine.

I/0 error in swap

bio.c '

I/0 error occurs during swapping
Most likely a disk error, run hdtest.

ioccom

tty.c or ttynew.c

In raw or cbreak mode, the ocount for canonical input is
not zero., This error also could happen when an impossible
character is used.

Kernel has caucht a bug in itself, reset system.
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(5)

(6)

(7)

(8)

(9)

(18)

(12)

(13)

IINIT
b.
C.
d.

RDPROC

b.
C.

d.
NOPROCS
b.
c.
d.
NOSWAP2

b,
c.

d.

ETRAP
a.
b.

d.

31:16 FSM

nofs

alloc.c

Device name not found in the mount table.

Rernel has caught a bug in itself, reset system.

timeout table overflow

clock.c

Too many timeouts are specified, so run callout structure.
Run with fewer terminals at one time.

noimt

iget.c

Mount table error. No corresponding inode entry is found
in the mount table.

Kernel has caught a bug in itself, reset.

iinit

main.c

Cannot read superblock during initialization,
Disk error - run hdtest.

Run dead proc

slp.c

Trying to run a process (or dead) structure. Possibly
process table becomes bad. )

Rernel has caught a bug in itself, reset.

no processes

slp.c

Trying to create a new process, but process table is full.
Kernel has caught a bug in itself, reset.

Out of swap2 or out of swap3

trap.c

No more swap space. Swap2 comes from xswap and swap3 from
xalloc.

Not enough disk space is allocated for swap area. Run
with fewer users or fewer background processes, or re-cold
boot with more swap space.

At PC Ox trap

trap.c i

Unexpected trap received.

The system detected an interrupt which should not have
occurred. It could be caused by electrical interference
or by hardware malfunction or kernel bug.
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(14)

(16)

(17)

(18)

(19)

(20)

(22)
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KBAERR

a.

b.

C.

d.

DBLPARY

a.
b.
c.

d.

REFTIMO

a.
b.
c.
d.
INITNX

b.
C.

AT PC Ox Rernel bus/addr error

trap.c

Bus or address error occurred within the kernel.

This is most likely a software problem. Please carefully
record what was happening at the time the problem
occurred. Kernel may have caught a bug in itself, reset.

At PC 0x ~double parity

trap.c

A memory parity error was detected while processing a
parity error. This means that some portion of memory has
gone bad.

Try powering the system off and then back on again. This
may make the problem go away. If not, it is possible that
the power-on memory diagnostics will find the problem and
allow you to operate with a reduced amount of memory.

At PC Ox Refresh time out

trap.c

Refresh time out (RTO) error indicates a problem with the
memory refresh circuitry. The system may not have been
well serviced.

Power on and off.

Can't exec init

sysl.c

This indicates a problem when the kernel is trying to
start up /etc/init at power-up time. The most likely
cause is that /etc/init program has gone bad or that a
multi~user version of /etc/init is incorrectly installed.
Boot from cold boot floppy #1 and copy init file from the
floppy to the /etc/directory in the hard disk. Then
reboot from the disk.

map table overflow

malloc.c

Memory map has overrun during mfree.
Run with fewer processes.

zero wchan

slp.c

A process is sleeping for nothing.
Rernel has caught a bug in itself, reset.

init died

sysl.c

Init died after being executed from icode.
same as (18).
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(24) IALLOC
a.
b.
C.

d.

ialloc

alloc.c

File system data structure (filsys) error detected while
allocating inodes.

Rernel has caught a bug in itself.

(25) TIMNOTING

a‘
b.
Co
d.

deltimeout not in queue

clock.c

Timeout structure not found in the queue while deleting.
Kernel has caught a bug in itself (driver).

(26) BADSCPAL

a.
b'
C.
d.

(120) PARITY

(128) ODDERR

(129) ENFLE

(130) INTOF

(131) BADIADD
a.
b.
C.

31:16 FPSM

failure in machine ID PAL

(omitted on purpose)

Bad checksum in security pal.

Protected software is installed on the wrong machine or
PAL is bad.

parity

trap.c

A memory parity error was detected.
same as (16).

odd error

bio.c

Odd address, odd count or wraparound count error detected
in raw mode 1/0 (physio). ’

To recover, try powering off and rebooting.

no file

fio.c
File table full while allocating a user file descriptor
and temporarily no more opens can be accepted.

Too many I/O-intensive programs are running at one time.

Inode table O/F

iget.c

Inode table in the kernel is full.

Too many I/O-intensive programs are running at one time.

iaddr > 2724

iget.c

Disk addresses of plain files and directories are kept in
the array (di_addr) packed into 3 bytes each. Non-zero in
the 4th byte error is detected while updating inode
structure on a disk block.

Disk may be corrupted, try rebooting without doing an
"orderly shutdown" by waiting 45 seconds and then powering
off and back on.
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(132) NEGQF

(133) ESTUFF

(134) USRACC

(135)ESUTWD
a.
b.
c.

(137) ENTXT

(138) RANDOM
a.
b.

d.

(139) BADFREE
a.
b.
c.

d.

4/87

neg queue flush

prim.c

Clist counter becomes negative while flushing.
Kernel has caucght a bug in itself,

STUFF

sig.c

Error detected in writing user instruction area. The
requester must be an exclusive user on the file to write
on.

Make sure the parameters in ptrace() call are correct and
also check if the text is not shared among users.

usracc fx

sig.c

Error detected in writing user instruction area. The
requester does not have the access permit for the file,
Make sure the parameters in ptrace() call are correct and
also check if the text is writable by the current user.

sui word failed

sig.c

Error detected in writing user instruction area. Writing
can not be performed due to the reasons other than (133)
or (134).

Make sure the parameters in ptrace() call are correct.

Out of text

text.c

Not enough slots in the kernel shared text table. There
are too marny programs with the save-text bit set, or the
text table is just too small for the number of distinct
shared-text programs you are trying to run at one time,
Reboot and possibly you should increase size of process
table.

Random interrupt

trap.c

Unused trap vector generates a trap.

Probably a hardware problem. Run diagnostics to determine
the bad part.

bad free count

alloc.c

File system error (superblock). The free count in a
superblock exceeds the system limit (NIOFREE) while
allocating disk blocks.

Run fsck on hard disk.
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(140) NOSPACE

(141) BAIBLK

(142) NOINO

(143) BADCNT

(144) OVERR

31:16 FSM

a.
b.

d.
a.
b.

c.

d.

b.
c'

d.

b.
C.

file system full

alloc.c

You have run out of space on one of your file systems.
Recover by deleting some files (possibly archiving them to
floppy first).

bad block

alloc.c

Block number is out of range, i.e., it is less than the
first block or greater than the last block in the volume.
Bad file system on the mounted device. Run fsck.

file system full (out of inodes)

alloc.c

Inodes in the mounted device ran out while creating a
file,

Delete files or remake the file system specifying more
inodes than normal.

bad free block count

alloc.c

File system error (superblock). The free block counter is
too big (> NICAREE) or the inode counter is too big
(>NICINCD) .

File system is corrupted. Run fsck.

error

prf.c

Ran out of spare blocks in the hard disk while saving a
bad block.

The system may have a bad hard disk. Run hdtest.
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COUNT-UP SEQUENCE PROBLEMS

(/' If the system hangs immediately after displaying any digit we have an
indication of what problem is occurring. The following list suggests
solutions for problems which may occur at each point of power up:

HANGS AT

No Display Check brightness control on console, cabling
and that you are working at the console.

1 Running internal diagnostics. 1If
unsuccessful modify system to run with
minimum system components.

2or 3 Indicates the conf. block or the boot
program is damaged and must be rebuilt. Refer
to page 3-33.

May also happen if another Comm-2A was
installed and defined but the number of users
wasn't increased.

( 4 This may mean that /unix is ocorrupted. Boot
up off Cold Boot Set vol. 1 going into the
maintenance mode. Refer to page 3-13 for how
to get into maintenance mode. Mount the hard
disk to /h and copy /unix to /h. Possible
MMU error.

5 or 6 If message "init died" or "software error 18
or 22" is displayed, go into maintenance
mode. Mount the hard disk to /h and copy
/etc/init to /h/etc. May be caused by a bad
comm board on the CILB bus.

This may happen if the multi-user init
program was previously installed on another
system.

7 If message "can't f£ind /bin/sh" is displayed,
go into maintenance mode and copy /bin/sh to
/h/bin

/etc/rc and/or /bin/test may be damaged. If

so, copy from lst volume of cold boot set.

Note: copy /etc/rc.real on the diskette to
( /etc/rc on the hard disk.
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HANGS AT

Problem

System goes through
file system check
successfully but loops
back to date and time
or just hangs.

31:16 FSM

Boot up fram vol 1 of Cold Boot set and get
into maintenance mode. Mount the hard disk
to /h and copy /etc/rc.real to /h/etc/rc.
You may also want to copy /etc/init to

/h/etc.

A mount or umount file may cause this
problem. Recopy [u]lmount to /h/etc.

utio

This may mean that the /etc/devtype
file is missing or corrupted. Go into
maintenance mode and rebuild the
/etc/devtype file. Another possibility
is that a control file in /m/rc has
been corrupted. Go into maintenance
mode and rename all files in /m/rc
except menu.rc, to no longer end in
".rc", and bring the system back up.
If the system boots properly, reload
all applications onto the hard disk.
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HARD DISK ERROR MESSAGES

Hard errors can be caused by power glitches or an improper shutdown
procedure., Hard errors which cannot be corrected by reformatting the
drive or track indicate media defects. Media defects must be spared out
using the procedures outlined in this chapter.

Hard Disk Error Message Format
The error messages from the disk driver are printed on the console
in case of a disk related error. The error message format is as
follows:

*** hd error <msg> on drive <n> in state <state>

where:
<{state> is an internal state. Generally you will see MOVE,
(during reading or writing data)
<n> is the drive number on which the error occurred.
<msg> is one or more of the following:

Command was aborted
The controller will only send a command to the drive if the
drive is ready to accept it. This message is seen when the
drive does not become ready for a long time.

CRC error in ID field
The computed checksum for the ID does not match the stored
checksum. This is a soft error and may also be seen in the
case of a power line glitch.

DAM not found
Data address mark not found. Sector address could have been
destroyed due to an earlier power failure or due to a
hardware error.

ECC error in data field
An uncorrectable ECC error. The controller applies an error
correcting code (ECC) to every sector it reads. If the
controller cannot correct an error this message is given.
This is a hard error.

ID not found ,
Sector id not found. A sector is identified by its ID. If
the ID cannot be found it generally means the track was not
formatted, or that the sector ID was destroyed due to power
failure hardware malfunction.

Parity error
The controller detected a memory error. If you see this, it
means the memory could be defective. Run memory diagnostics
(memtest) .

Track 00 error
The drive could not find the very first track. The drive is
unusable if this happens. Run hard disk diagnostics
(hdtest) .
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Drive @ has gone bad, will not accept anymore requests Hd drive
status selected, seek complete flushing queue.

31:16 PSM

This error is caused by the drive ready signal turning false,
which may be a problem with the drive or SCSI host adapter.
Turn power off, wait 1 minute, power back up. System should
boot correctly. If it doesn't, check to see that the hard
disk is spinning . If the drive does not become ready when
power is applied, this could be caused by:

1) low AC line voltages, or a brown out

2) too much static around the system

3) interference from other electrical

equipment

4) a bad controller

5) a bad hard disk
Check data and power cables and the static electricity
situation. If all looks fine, then go into maintenance mode
(refer to page 3-10) and try to read the hard disk
configuration block (/etc/rdconf /dev/hd92). If unable to
read the configuration block, try rebuilding it and the boot
program (refer to page 3-32 to 3-34). If still getting
errors persist run hdtest and check for psoft and hard
errors. Spare the bad blocks out if any. If blocks are
spared from a partition containing a file system data may be
lost. Refer to pages 3-29 through 3-31 for information on
how to salvage data and spare bad blocks.
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BAD BLOCK - DATA SALVATION

When a bad block is encountered, by either an error message or by running
diagnostics the block must be spared out. Before sparing out bad blocks
you may want to either backup the entire system, or determine which files
reside in the bad block. The latter is only possible if Develomment
Utilities are loaded on the system. If so, do the following:

1. Convert disk physical block number (DEB, the mumber that
shows up in error message or hdtest) to the file system
physical block (FSPB) number. To do this subtract the
beginning number of the partition that the DPB number resides
in from DPB number. The answer will give you the FSPB
number,

2. Now take the FSPB number and convert it to the file system
logical block number (FSIB). To do this divide the FSEB
number by two. The answer will give you the FSLB number.

3. Login as root and type in the highlighted commands:

# /etc/icheck -b [FSIB number] /dev/hd82 (hdf2 may be
different, be sure to check original error message). This
command will give you an inode number on the first line of
its output.

# /etc/ncheck -i [inode number] /dev/hd82
The result will give you file name.

This procedure is done so you can determine which files reside in the bad
block. Now restore files (after sparing block) from backups. You may
also want to do a manual file system check.

If the block is going bad (psoft error), but can still be read, you can
retain the data on the block with the following procedure:

1. Convert the DFB number to the FSPB number by subtracting the
beginning number of the partition that the DFB number resides
in from the DEB number.

Now do the following logged in as root:

# dd if=/dev/rhdf2 of=/tmp/[PSPB number] count=1 bs=512
iseek=[PSPB#]
The result will be something like;

1+0 records in

148 records out

2. Now spare out the block, (refer to following section). Next
enter:

# dd if=/tmp/[FSPB number] of=/dev/rhd#2 count=1l bs=512
oseek=[FSPB#]

1+0 records in

1+ records out
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At this point the data is restored!! You can now remove
/tmp/[FSPB#] after process is done.

NOTE: This procedure may take several tries if the block is marginal.

SPARING BAD BLOCKS

PROCEDURE: Start a normal 'Cold Boot' bringing the system all the way to
the menu that asks you to select Fl, F2, or F3 to reload the system. You
will note that the last message says that anything else will be treated as
a 'maintenance mode' command.

Enter:

cd /etc <RETURN>

This will cause the system to change the working directory to /etc and
return with the # prompt.
Enter:

mkconf -i /dev/hdf8 /dev/hdd@ <RETURN>

The ‘'Configuration Block' will be displayed one line at a time on the CRT
with '?' prompts. Press the <RETURN> to enter the default value until you
get the question 'Number of Spare Blocks = nn'? (where mn is a default
value).
Enter:

nn <RETURN>
At this point, start sparing bad blocks. Enter the bad block number
followed by <return> at the first spare entry that ends in 'Bad?'. Repeat
this for all known bad blocks. After entering all bad block numbers
enter:

done <return> at the next spare entry.

Now do rdconf /dev/hd@8 <return> and check the configuration hlock. It
should now show the bad block as being spared out. Enter:

sync <return>
sync <return>

NOTE

Bad blocks may also be spared using the
diagnostic program "hdtest"
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REBUILDING CONFIGURATION BLOCK

Before rebuilding the "Conf block", it is necessary to know two
things. The number of swap units the system was set up for and ary 'Bad
Blocks' that were spared in the original 'Conf Block'. It is advised on
systems you sell or service, you do the command rdconf /dev/hdf8 and
record the 1nfox:mat10n conoernmg bad blocks that are spared and the size
of the partitions B o, BILIEM Therefore if the following
procedures are reqm.red you w:.ll have all the information you need.

Only proceed to rebuild the configuration block if you had recorded the
bad blocks and number of swap units.

NOTE
In the following write-up, all references to 'disk type' will be
'XYY', Substitute the correct value for the disk type which is
being worked on (e.g. N78, C78, M145, etc....).

PROCEDURE: Start a normal 'Cold Boot' bringing the system all the way to
the menu that asks you to select Fl, F2, or F3 to reload the system. Note
the last message says that anything else will be treated as a 'maintenance
mode' command. At this point enter:

cd /etc <return>

This will cause the system to change the working directory to /etc and
return with the # prompt. At this time enter:

dskselect XYY <return>

A menu will appear asking you to select a disk type. Enter the mber
tCcorresponds the drive type in your system.

Now enter:
mkconf ~i XYY /dev/hdf#@ <return>

The 'Configuration Block' will now begin to appear on the CRT with '?'
prompts. Press the <return> to enter the default value until the question
'Number of Spare Blocks = XX'? (XX is a default value). At this point
enter:

XX <return>

The system will now be set to spare any known bad blocks, and will return
the message 'Spare @ (Block 3)= free ?' If you have any known bad blocks
enter the first bad block number here and hit <RETURN>. Continue to do
this for all bad blos. IfMre are no balocks, or when you have entered all
known bad blocks, enter 'bad' for the remainder of the spares entries.

Following the last entry, the system will autamatically write the new

'Conf Block' to the rigid disk. The disk now has a 'Conf Block' for a one
(1) user system., '
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If the system was formatted for a 3 or 5 user system, do the following
command:

mkconf -U * /dev/hd@f <return>

Where * is the number of swap units (i.e. 3 or 5). Check the 'Conf Block'
by doing the following command:

rdconf /dev/hdf@ <return>

If all went well, you should have a working hard disk at this point. Do a
file system check to verify file system integrity, enter:

fsck /dev/hd#2 <return>

The file system check should run error free, If not, you have file damage
and a cold boot may be in order. Enter the following commands to prevent
writing on the floppy:

sync <return>
sync <return>

Next rebuild the Boot Program. This should be done to insure proper boot
up,

PROCEDURE:  Start by typing in the following commands:
/etc/bootcp /dev/rfdd8 /dev/rhddd 8 <return>

The system will now write the 'Boot' program from floppy to the hard disk
and return the # prompt. Then enter:

sync <return>
sync <return>

Now turn off the system, wait 10 seconds, then power up in the normal
fashion or reset the system.

NOTE
If when you entered bootcp...... the system returned the message bootcp;
not found, enter the following command:

dd if=/sa/boot of=/dev/hd#f bs=512 seek=* <return>

Proceed as above. For the * parameter use the starting block number of
the boot @ program. This information is available in the configuration
block. The "Boot 8 begins at" message gives the starting block number
that should be used for this parameter. To see the configuration block
enter:

rdconf /dev/hd88 <return>
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CHAPTER 4
SYSTEM CONFIGURATTON

A portion of the power of the 32:16 is derived from the capability to
configure the system to meet the specific user needs. Proper
configuration has been simplified through the use of configuration
software during power on, and a minimum of hardware strapping. The
process of notifying the system that a change has been made to the
conf iguration is explained in the sections which follow.

The Fortune 32:16 cabinet contains two sets of expansion bus connectors,
the first for system memory, the second for I/O controllers such as the
Comm A-4 and IAC (Comm A-6) serial controllers, the PIO tape controller,
and the WD hard drive controller. The memory bus is in the rear central
portion of the system, the I/O expansion bus is on the right side of the
system.

Peripherals and mass-storage devices such as hard drive number one, a
diskette drive, and a tape-streamer drive are housed in the 32:16
cabinet. (Older systems didn't allow for the addition of a tape drive in
the system cabinet.) The floppy drive connects directly to the SIB, but
the tape and hard-disk drives are controlled by the PIO and WD
controller, respectively. Also housed in the system cabinet are all
system I/O controllers and system memory cards.

Optionally, one or more mass storage expansion cabinets may be attached
to the system. Up to four hard disk drives and one tape drive may be
accommodated in this manner. The tape drive is interfaced using a 5#-pin
cable, the additional hard drives are controlled via a 34-pin control
cable which daisy-chains from one drive to the next, plus a 2@-pin data
cable for each individual drive.

In the newer model SX systems, the hard disk drive(s) and tape drive are
part of the SCSI system. An external SCSI port (50 pin connector) is
provided on the back of the system for expansion cabinets, All SCSI
peripherals are connected in parallel to a 5@8-wire bus which handles data
transfer and control functions.

FORTUNE INTELLIGENT WORK STATTON

The Fortune Intelligent Work Station is an additional system terminal
when oconnected to a multi-user Fortune System through the SIO port,
Comm-A four port or Comm-A six port communications interface boards.
Fortune systems currently supports two different types of terminals (FIS
1090 and Fortune Basic Workstation) which consist of a CRT, logic board,

power supply and a keyboard.
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SYSTEM CONFIGURATION
FIS 10980

The FIS CRT is identical to the CRT used in the monitor assembly (see
Figure 4-1) in the system console except that the upper and lower shell
assemblies are coated with a oconductive coating for decreased EM/RF
interference. The operation is identical to that of the system monitor
assembly. The contrast adjustment potentiometer is located on the left
front side of the logic board and can be adjusted through the oooling
vents in the front of the terminal.

The logic assembly contains a Z-8PA microprocessor, 8K bytes of RAM, and
two Dual Asynchronous Receiver/Transmitter (DART) chips, one port for the
keyboard, and three RS-232XC serial I/O ports on the rear of the chassis.
Figure 4-2 shows the switch settings to control power source type,
parity, baud rate, and stop bits.

The keyboard assembly is identical to the main console keyboard.

=

Figure 4-1
FIS 1000

The host processor is connected to the RS-23XC port marked "HOST" on the
rear of the workstation. The remaining two ports are marked "ADXTLIARY"
and "PRINTER". Refer to "USING FORTUNE TERMINALS" to see how these ports
are accessed.

The workstation power supply provides + 12 VDC and +5 VDC to power the
terminal. There are no field adjustments for the power supply. The
power supply is protected by a 3 amp fuse.
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Figure 4-2

FIS 1009 Switch Settings
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FORTURE BASTC WORKSTRTION

The Fortume Basic Workstation consists of a video display unit and a
keyboard (see Figure 4-3). The two are joined by a coiled cable with
RJ-11 connections at either end. The Basic Workstation can be used as a
terminal on the Fortune 32:16 series or as a monochrame monitor on an IBM

PC. The Basic Workstation may also be used in a limited capacity without
a central processing unit (CPU).

DISPLAY UNIT

Figure 4-3

Fortune Basic Workstation

The Fortune Basic Workstation features a 14" display with separate
controls for contrast and brightness (see Figure 4-4) and is attractively
styled with an ergonomic tilt and swivel base. The display is available
with either a P-39 green phosphor or P-22 amber phosphor tube.

Figure 4-4
Fortune Basic Workstation Controls |
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The Fortune Basic Workstation is configurable to work with an IBM PC as a
monochrome monitor. The rear panel of the Basic Workstation is shown in
Figure 4-5. It contains the following:

o AC line input for the power cord.

o Fuse holder containing a 2-ampere 256-volt 3HE
(little type) fuse.

o Internal/external video switch. When set to INT.
VIDEO the Basic Workstation may be used in Local
mode or on a Fortune 32:16 system. When set to
EXT. VIDEO it may be used with a IBM PC.

o B9-D external video input port. When you want
to use the Basic Workstation as a monitor on a
IBM PC, connect this port to the video port of
the PC.

o Two RS-232C ports. The port labeled "AUXILIARY"
is wired as data communication equipment (DCE)
and can be used to connect peripheral devices,
such as a printer. The HOST port is wired as
data terminal equipment (DTE) and is used to
connect the termminal to a CPU.

AC INTERNAL  DB-9
LINE FUSE EXTERNAL VIDEO
INPUT HOLDER SWITCH  PORT
(] ) '
¢ {
i ! i !
1 : i 1
Fiqure 4-5

Fortune Basic Workstation Rear Panel

ADDING A FORTURE BASIC WORKSTATION

Connect the Intelligent Work Station cable (P/N 1006633-xx) to the
desired port on the rear of the system. Select 'S2 System Management'
from the Global Menu. Select '39 Change Device Connection' fram the
System Management Menu, the system will display a diagram of the rear
panel of the system. Enter the number of the port that the work station
is comnected to, followed by a <RETURN>. Select or enter the device
speed and type, and the system will configure itself to add that device.
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Upon power-up, the screen should display a configuration screen similar
to the Setup menu as shown in Figure 4-6. If the Setup menu is not
displayed, enter setup mode by pressing the Ctrl, Shift, and Help keys at
the same time., The setup menu will then be displayed.

1 Language ENGLISH
2 Setup DEFAULT
Host Aux,

3 Baud Rate 96 00 96 00
4 Data Bits 7 8
5 Stop Bits 1 2
6 Parity SPACE DISABLE
7 Bandshake XON/XOFF NONE
8 Mode FULL FOLL
9 Operation ON LINE

16 Scrolling HARD

11 Columns 80

12 Video NORMAL

13 Cursor BLOCK

14 Cursor Blink
15 Line Wraparound
16 Auto Line Feed
17 Screen Saver
18 Bell Volume
19 Keyclick Volume

289397

VERSION 2.3

Figure 4-6
Fortune Basic Workstation Setup Menu
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Dce
DCE

DCE
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Table 4-1

Serial I/0 Port Interface

EIA RS232-C

Pin Circuit Signal Function Direction

No. Name

1 AA Frame Ground

2 BA Transmitted Data To DCE

3 BB Reéeived Data From DCE

4 CA Request to Send To DCE

5 CB Clear to Send From DCE

6 cC Data Set Ready From DCE

7 AB Signal Ground

8 CF Data Carrier Detect From DCE

9 - +12 VDC

10 - -12 VDC

20 Cco Data Terminal Ready To DCE

25 - Busy To DCE
47 32:16 FsM
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The 32:16 supports printers through software drivers found in the file
/etc/printcap. Included with FOR:PRO are drivers for Diablo, NEC, Qume,
and IDS printers. To logically connect the printer to the system, select
'S2 System Management' from the Global Menu. Select '39 Change Device
Connection' The system will display a diagram of the rear panel of the
system. Enter the number of the port that the printer is connected to,
the logical printer number it is to be accessed as, and the speed of the
printer (i.e., 9608 baud). Most printers can be connected to any system
SIO, Comm A-4, or IAC (Comm A-6) port using cable P/N 1000664-XX.

* 22 XXX RXCAUTIONS*® & & & 2

Pins 9 and 10 of the SIO and Comm A-4 ports output + 12 Volts DC.
Connecting devices to to the system with these pins active may cause
damage to the system and/or the device.

The printer must be configured for 'X-on, X-off' software handshaking, no
Parity, serial communications. Refer to the individual manufacturers
installation manual to properly configure the printer before connecting
the printer to the system. :

PRINTER CABLES

Figure 6-2 is a wiring diagram and use description of the printer cable
for the 32:16. Use of any other cable may not work, and can cause system
or printer damage.

Pl P2
I A——
2 TN PANRAN 2
Y P 3
4 | | | | 3
5 | | . 7~ | | l g
p ] ! N d [ 1 p
7 ! | < ! | 7
8 [ : —_ ~ ] 1 8
20— S————h0
23— g
Figure 4-7
Printer Cable
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‘L Part Number P1 | P2 type of printer Length
1000664-01 Male Male Letter Quality 10 feet
1000664-02 Male Male Letter Quality 20 feet
1000664-03 Male Male Letter Quality 50 feet
1000664-04 Male Female Dot Matrix 10 feet
1000664-05 Male Female Dot Matrix 20 feet
1000664-06 Male Female Dot Matrix S0 feet

Figure 4-7
Printer Cable
continued

COMMONICATION CABLES

Figure 6-3, 6-4, and 6-5 are wiring diagrams and use description of the
190006 33-xx communications cables.

P2
EL
1‘ / \ / \ é
2 ] |
3t 3
3 | | | 3
S S
‘k 6 1 6
7 ! 7
8 ] | : 8
20 f———ro! a JURE Py
25 \ 7/ b.-/ SN
Part Number Pl P2 Use Length
3 i 10 Feet
-01 Male Male CPU to Workstation
igggggg-oz Male Female Extension Cable 10 Feet
1000633-03 Male Female Extension Cable 20 Feet
1000633-04 Male Female | Extension Cable 50 Feet
1000633-08 Male Male CPU to WOtkstat}on 20 Feet
1000633-09 Male Male CPU to Workstation 50 Feet
Figure 4-8

Communications Cable

.
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Pl P2
l‘ /7 \ ’ \ il
2 — P 2
3= — 3
6 | | | ! [ g
> ] | | 7
8 [ ] [ | 8
| | S —— [ |
20—— ——120
Part Number Pl P2 Use Length
1000633-05 Male Male CPU to CPU 10 Feet
1000633-06 Male Male CPU to CPU 20 Feet
1000633-07 Male Male CPU to CPU 50 Feet
Figure 4-9
Communications cable
Pl P2
1— = 1
2 / N ) A3 2
| | e — | |
i ] 1 [ 3
5 | ! / | 5
| | )
6 t ’ | 1 6
™ T ;
8 | [ —e—— | |
20 - 120
CPU MODEM
Part Number Pl P2 Use Length
1000633-10 Male Male CPU to MODEM 10 Feet
1000633-11 Male Male CPU to MODEM 20 Feet
1000633-12 Male Male CPU to MODEM 50 feet
Figqure 4-10
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MMI/OMS

Groups of six asynchronous serial I/0 ports may be added to the Fortune
system through the use of the Intelligent Asynchronous Communications
board. Also known as the Comm-A-6, the IAC contains its own
microprocessor in order to reduce the processing load associated with
transmission and reception of RS-232 characters. The ports of a IAC are
accessed through the “tty' interface described in the FOR:PRO
Programmer's Manual.

The functionality of the IAC ports is provided by Signetics DUART chips.
The microprocessor on the board, a 288b, provides local buffering of
characters and port conditions, and performs DMA block transfers of
information to and fram main memory. IAC ports can operate at the
standard Unix speeds, £-19200 baud, except 50 and 20@ baud which are
unsupported.

The default baudrates for the ports are determined by values stored in
the EAROM for /dev/ttyPl. [These defaults are usually overriden by other
facilities, e.g. ogetty and login.] The IAC interrupts roughly once per
hundred characters output and once per 1/28th of a second when there are
input characters to process. Device file names for IAC boards are always
a group of six contiguous names such as /dev/tty@2 through /dev/ttyf7;
the exact name assigmment depends on the placement of boards in the I/0
option slots,

IAC boards are configured with six 9-pin male connectors. Most IAC boards
are shipped with six one-foot adapter cables, which convert the 9-pin
connectors to 25-pin females, which are pin-for-pin compatible with other
asynchronous port controllers and cables available for the 32:16.
Information given earlier in this chapter concerning cabling serial
peripherals applies to the IAC ports equipped with 9-pin to 25-pin
adapters.

Pinouts of the 9-pin connector on the IAC board are believed to be one
pin short of compatible (DSR is uns rted) with the asynchronous
communications controller of the IBM PC/AT. While such compatibility may
be useful to many users, no functional compatibility is guaranteed.

Electrically, the ports at either the 9-pin connector on the IAC or the
25-pin connector on the adapter cable conform to RS-232C, (RS-232XC is
the Electronic Industries Association standard for serial I/0.) The
RS232 serial interface world is divided into two kinds of eguipment: Data
Communication Equipment (DCE), e.g. modems, and Data Terminal BEquipment
(DTE), e.g. CRT terminals.

You can comnect DCE to DIE with a simple, straight-through cable. A
special adapter cable known as a "null modem" must be used to connect DTE
to DIE, and a "null terminal" adapter cable must be used to connect DCE
to DCE. A port on a host computer might be connected to either a DCE or
DTE depending on the application, requiring a special cable in one of the
two cases.

The serial ports on the computers used for the initial develomment of
UNIX were wired as DTE, and the modem control signals are described in
the software and the manual pages as if this were the case (Fortune
retains this nomenclature for standardization with UNIX practice).
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However, the Fortune RS-232C ports are wired as DCE so that terminals can
be comnected with a simple, straight-through cable. Therefore, modems
must be attached with special adapter cables. All of this can be a little
confusing, so be careful to note that when the tty(4) manual page
(FOR:PRO Programmer's Manual) talks about DCD, you can think of this as
if it were describing the DCD signal at the modem end (In fact, on the
host port, it corresponds to the DIR pin.)

In general, therefore, the tty(4) man page nomenclature and the software
names for the modem control bits follow the names at the modem end of a
modem adapter cable as shown below. The tables below show the
correspondence between the DUART signals, RS-232C connector pinouts, and
modem cable connections. The pinouts on the the 9-pin board connector
and the 25-pin adapter connector look like this:

- DUART 9-PIN 25-PIN TERMINAL SIGNAL
SIGNAL CONN CONN SIGNAL NAME
RxD <- 2 2 =D Transmitted Data
™D -> 3 3 RxD Received Data
CTS <- 8 4 RTS Request to Send
DIR => 4 5 Ccrs Clear to Send
RIS => 7 6 DSR Data Set Ready
GND — 5 7 GND Ground
DIR -> 4 8 DCD Data Carrier Detect
DCD <~ 1 20 DTR Data Terminal Ready
RI <~ 9 25 TRB Trouble
—_— — ield 1 -— Chassis Ground

Note that the use of pin 25 is not officially defined in the RS-232C
specification, but many printers and modems use it to indicate some
problem (out of paper, taken off line, etc.). The electrical
specification of the 9-to-25 pin adapter cable may be read from the above
table.

When a port is to be connected to a modem, yet another adapter mble
must be used. (Note that this adapter cable is not the same as a ‘null
modem' adapter NOR is it the 9-to-25 pin adapter described above.) This
adapter cable, designed to be attached to the 25-pin end of the 9-to-25
pin adapter, has the following connections:

DUART HOST 25-PIN 25-PIN MODEM

SIGNAL SIGNAL CONN CONN SIGNAL

RxD TxD 2 <~ 3 RxXD Received Data

TxD RxD 3 -> 2 TxD Transmitted Data
DTR CTS 5 -> 20 DIR Data Terminal Ready
RTS DSR 6 -> 4 RTS Request to Send
—_— — 7 -—7 ——= Signal Ground

DCD DIR 28 <~ 8 DCD Data Carrier Detect
RI BUSY 25 <~ 6 DSR Data Set Ready

—— — 1 -— 1 ——— Chassis Ground

The end of the cable that connects to the IAC adapter cable must
terminate in a male connector.
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NOTE: Do not leave a cable attached to a serial port on the CPU which is
not plugged into a peripheral device. Noise on the input control lines
on pins 4, 28, and 25 can put a heavy interrupt load on the CPU,
crippling or even stopping system activity. Therefore, these pins are
all pulled to +12 volts through a 15k ohm resistor (inactive logic
level), so that if left unconnected, they do not fluctuate fram noise.

Currently there are two major categories of hard drive subsystems being
used by Fortune Systems in the 32:16 product line. The original system
used a Western Digital (WD) drive controller in comjunction with ST-506
interfaced hard drives. Configurations with fran 5 MB to 2186 MB of hard
drive storage were offered with the WD/ST-506 subsystem. Tape backup
with the WD subsystem is provided for through the PIO tape controller and
a tape drive. More recently built systems utilize the SCSI (Small
Computer System Interface) mass storage subsystem. Currently SCSI-based
SX's with fram 45 MB to 435 MB of hard drive storage are available fram
Fortune Systems. Tape drives are supported directly by the SCSI
controller.

WD subsystem

Up to four hard disk drives can be installed on a system with a WD
controller. The disk drives can be any combination of Fortune provided
ST-506 type disk drives connected to the WD hard disk controller. While
the WD Controller will work in any option slot, the best to use is slot E
since there is more airflow for better cooling and more space available
in which to route cables. Each disk drive is connected to the same
34-pin control cable. A seperate 2@-pin data cable is required for each
drive. The hard drives used in this subsystem have the industry standard
ST-506 interface, which allows a data transfer rate of up to 5
MBits/second. Only hard drives may be controlled by the WD controller.
A seperate controller is required for systems which have a tape drive.

SCST subsystem

Up to eight SCSI devices, including both hard disks and tape drives may
be controlled by the SCSI Host Adapter. Any combination of SCSI
compatible drives provided by Fortune Systems may be used in the SCSI
configuration. This may include hybrid setups consisting of both embedded
SCSI (Drives with intelligent SCSI controllers built into the drive logic
board.) and ST-566 interface hard drives. The ST-586 interface drives
require the use of an Adaptec SCSI/ST-506 controller. The Adaptec
controller converts SCSI commands to commands which ST-506 drives
recognize, and may be used to control one or two drives. The SCSI
subsystem will only be found in the latest model SX's (and the Formula
series) or in recently upgraded machines. The PIO tape controller is not
used in SCSI equipped systems.

Cabling, Device Select, and Termination Requirements

Cabling and other requirements for the two different subsystem varieties
shall be covered next. Included in the discussion of the WD subsystem is
information on the PIO tape backup system.
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WD/PIO

The WD control and data signals are carried separately on two or more
ribbon cables.

A 34 conductor control cable is connected in a daisy-chain fashion fram
the WD controller to each hard drive in the system. This control cable
must be terminated at the end with a 226/330 ohm resistor network. This
is done to assure protection fram noise and to maintain signals at their
proper level.

Configurations with only 220/338 termination at the physical end of the
cable are called "hard terminated", and are found in earlier production
systems with 5 to 30 MB hard drives.

The newer systems use a so called "soft termination" scheme in which each
drive attached to the WD controller provides a 1008 ohm terminator. This
sinmpl ifies matters in that the technician does not have to remove or add
termminating resistors to drives when replacing or upgrading drives. Soft
termination is found only on N78 and M45 type drives provided by Fortune
Systems.

Mixing and matching of “"soft" (1888 ohm) and "hard"(228/338 ohm)
termination within a system and its associated expansion cabinets is not
supported and may cause unreliable performance or the loss of system
data.

Also required for each drive attached to the WD controller is a 20 pin
data cable. Each data cable must be attached to its correct logical
drive, i.e. the data port number on the WD controller must be the same as
the drive select enabled on a particular drive. Drive selection is
accompl ished through the use of jumpers or switches on each hard drive in
the system. See figure 4-11.

Bata Drive “1"

Data Drive "2"

Control /
Daca Drive "0 / —-l

o Term. No Term. Terminator

Drive “0" Drive "1" Drive "2"

Figure 4-11
WD/Hard Disk Controller Cable
Connection guide
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The PIO controller supports the tape drive. The PIO board will support
either the older 20 MB or the 60 MB tape drive. A single 58 conductor
cable provides control and data transfer functions between the PIO and
tape drive. ‘There are no jumpers on either the drive, PIO board, or
formatter board which should be altered fram factory settings.

SCs1

The SCSI bus signals are carried on 50 pin ribbon cable that must not
exceed 20 feet in length and must not be more than 12 feet from the
external port to the last external device. Connection are in daisy-chain
fashion with each hard disk or tape drive having a device number. Figure
4-12 shows a typical SCSI configuration.

ESCST SCS1/ST586

—_— TERMINATOR TERMINATOR
| HOST ' =1 HOST
oarTER (] | ADAPTER(]

50 PIN 50 PIN
RIBBON RIBBON
CABLE = CABLE
'rmumroa-/
TERMINTOR
(' FIGURE 4-12. Typical ESCSI and SCSI/STS86 Configurations
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(ONFIGURATION

The device addresses are assigned as follows:

Device name Address
ESCSI Drive 8 /]

or STSP6 controller
ESCSI Drive 1

ESCSI Drive 2

ESCSI Drive 3
Expansion Dev

Tape Drive

Host Adaptor

N WN

The daisy chained cable must be terminated at both ends using 220/330¢ ohm
resistors. On the SCSI SX the SCSI Host Adaptor board and ESCSI drive @
(or SCSI/ST-506 adapter) are the terminated ends. See figure 4-12, SCSI
bus termination oconsists of 220/330 resistor networks on the host adaptor
card and ESCSI drive 8 (or SCSI/ST-506 adapter).

If an external expansion cabinet is used with a SCSI SX system, the
terminating networks are removed fram the SCSI host adaptor in the system
unit. The last physical drive in the expansion cabinet must then have
termination since it is at the end of the SCSI bus. Included with the
expansion unit is a terminating plug to be used in the external SCSI I/0
port (226/330 ohms). If the expansion unit is disconnected fram the host
system, the terminating plug provided with the expansion disk must be
plugged into the SCSI I/O socket of the host system,

STS506 Disk Drive Controller

. The STSP6 controller is assigned SCSI device address #. Two STS@6 disk
drives may be connected to the controller. The last STS@6 drive must be
terminated with a 1K ohm terminator and have the appropriate drive number
selected. See figure 4-13 for cabling information.

—
(e

A LY
JO / bcmenee 4N ‘
20 PN K DATA 3 DRIVE
HOST INTERFACE SOCKET NS 2. 0 —
(SCSiBus) — N v
50N 3 8 ; !
Socker 0o (L7 T S oRve —
| socker | | K .. 8%, . 1 ‘
U N Y
J2
ol < e

—
J3
4PIN
ALK ===

- FIGURE 4-13. Controller Cabling

31:16 FSM 4-16 4/87



ESCSI Based Systems

Currently available ESCSI drives provide a formatted capacity of 145
Megabytes and come equipped with the control logic embedded within the
drive itself. These drives are designed to be attached directly to the
SCSI bus with no intermediate controller board. Each ESCSI drive is
assigned a SCSI device number and must be jumper selected appropriately.

On an ESCSI drive system the drive in the system unit is assigned device
number #. Since it is the last device in the SCSI daisy chain, it must
be terminated by installing 220/33@ ohm resistors at locations U28, U32,
and U4l and by installing the "TP" jumper on the J4 connector on the
drive. See figure 4-14.

ARROW PIN 1 IDENTIFIER

INTERFACE CABLE

TERMINATOR POWER SOURCE SELECT

ID SELECT

FIGURE 4-14 ESCSI Termination and cabling

Device ID Number Selection

The ESCSI disk drive in the main cabinet is assigned logical device
address #. The drive ID is binary coded on jumpers "DRIVE SELECT 2, 1,
g" on J4 jumper. For a logical value of zero, install the TP jumper, but
do not install any drive select jumpers. For drive number 1 (expansion
cabinet) only install a jumper on drive select #. See figure 4-15.

C
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DRIVE # O

r---n-------ﬂ

::::::D_j

el 0, P TP

drive select
binary coded

DRIVE # 1

-_---------1

I o D o o ° |
, L) v ® e ° l
-G e B a» D T D B -J

210P TP

FIGURE 4-15 ESCSI Drive ID Selection

4-18

4/87



Streaming Tape Controller

(v, - The streaming tape controller board is located under the tape drive.
Note that this is a different board than that used with the older PIO
tape controller. However, the 60 MB tape drive itself is identical to
the one used in earlier PIO based tape systems. The controller board
interfaces the 1/4" streaming tape drive to the SCSI system. The
controller card supports both QIC-24 and QIC-11 media formats. See
figure 4-16 for controller connections.

TAPE

ScSI [IAPE
HOST
ADAPT. L A :3
—_—T
POWER J2

FIGURE 4-16 Tape Controller Connections

The tape controller is assigned SCSI device address 6. The address is
encoded on jumpers J6 (1lsb), J7, and J8 (msb). See figure 4-17.

( | . ! o . 4
L 3

RN2
00t Div

s
SH0Y
—
gleil ans
10N

—

9518
nan
I

o

010 Div
P

L

0002€ DY

5:&33

t0OAH

e

-

C FIGURE 4-17 Tape Controller
- Selected SCSI address # 6 by installing jumpers J7 & J8.
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Operating System Considerations

To connect multiple hard disk drives to a system, changes must be made to
the operating system configuration files, and the drive(s) to be added
must be properly setup., Configuration software is included with each
upgrade drive or expansion cabinet which allows this to be done through a
series of simple menus., Consult the documentation provided with the
expansion disk upgrade kit for information.

MEMORY QONFIGURATION

The system memory can be configured using combinations of four available
memory boards: 1MB, 512kB, 256KB, and 128KB. The 128RB board is not
compatible with the 1MB or 512kB memory boards, and is not generally in
use. In a system which uses one or more 1MB or 512kB boards, the first
board is installed in the the wide slot at the rear of the memory bus,
and a ribbon cable is daisy-chained to the other 1MB and 512RB boards.
This cable carries additional address lines not found in the four
narrower memory bus slots. Table 6-2 shows the different memory sizes
possible when using only 256KB and 512KB memory cards and the recommended
board location for each memory size.

Table 6-2
Memory Configuration
Memory CLA Connector
Size Ml m2 PM3 4 PEC
256KB 256KB

256KB 128k 128KB

384KB  256KB 128KB

384KB 128kB 128RB 128RB

512KB 256KB  256KB

512KB 128RkB 128RB 128RB 128KB
640KB 256KB 256KB  128RB
768RB 256KB 256KB  256KB

896KB 256KB 256KB 256KB  128RB
1m 256KB 256KB 256KB  256KB

Notes for 1 Meg (and 1/2 Meg) boards

SLOT

rear
The system addresses memory starting PEC ==———————————==—=====
with the board in slot PM1 then PM2, ml e
PM3, PM4, ending with the board in M2 e
the PEC slot. The 1 Meg board (or 3
1/2 Meg board) may be installed in M4
systems that already contain one or front

more 256K boards installed in slots
PM1 thru PM4, or may be installed in various combinations with each
other.
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More recently manufactured boards have different allowable
conf igurations than the older 1 Meg and 1/2 Meg boards. The factor
which determines allowable configurations for memory boards is the
starting address of each board in the system and the model and
revision level of the mother board. Current production SX series
mother boards allow for installation of up to 3.5MB of memory, older
SX and XP mother boards allow 2MB, and the earliest mother boards
allowed the installation of 1MB.

The starting address of each of the 256K boards is determined by its
slot location, e.g. PM1 starts at OK (Px0000P), PM2 starts at 256K
(Px40000) , PM3 starts at 512Kk (0x800P0), PM4 starts at 768K
(Bxc@PPB) . Starting addresses for 256K boards are therefore not
alterable.

Starting addresses for 1 Meg and 1/2 Meg boards are jumper
selectable. The 1 Meg board (or 1/2 Meg board) is factory jumpered
to be the last board of memory in a 2 (or 1.5) Meg system, i.e. its
starting address is set to 1MB (0x100000) .

The desired starting address for a particular 1 Meg (or 1/2 Meg)
board determines the jumper configuration on the 1 Meg board (or 1/2
Meg board) according to the tables below. The jumper pins are
labeled B12C, Bl12D, B12E, and are located in the upper left corner
of the 1 Meg board (or 1/2 Meg board) on the component side.

The first table below is for earlier revision 1 Meg and 1/2 Meg
boards. The Fortune Systems part numbers for these two boards are
1003307-83 and 1003307-84 respectively. The second table is for
current production boards, part number 1063397-85 (1 Meq) and
1003307~ (1/2 Meg). Note that older boards have a maximum

i ess of 1MB (0x100000), and that newer boards may only
be set for starting addresses in 1MB or 1/2MB increments. When
oonf iguring system memory boards keep in mind that there may be no
"holes" or overlapping in memory address space.
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SYSTEM CORFIGURATION

1
LJ

number of |Starting | Jumper | Address range |Address for

256 K | Address | Configuration| of |Next Board

boards | (MB) IB12C B12D B12E| 1 Megabyte board| (megabytes)
g 0.08 | 1-2 in 1-3 | @OP0PR - OEEEEE |  1.08

| (009908 - ﬂffff){ (8.58)
040000 - 13ffff | 1.25

(100808 - 17£££F)|  (1.50)

e

I

| I

I l I
1 | 8.25 | 1-2 out 1-3 |

{ ; {(uun - &E:Eff)} (8.75)
2 | 8.56 | out out 1-3 | 989000 - 17ffff | 1.50

{ : {(M - fofff)} (1.80)
3 | 8.75 | out in 1-3 | BcPPOP - 1bffff | 1.75

} : : (Bcopos - Bffff): (1.25)
4 | 1.0 ; out in out } 100000 - 1£££££f | 2.08

I

Table 6-3
1 Meg (and 1/2 Meg) Memory Board Strap Configurations.
Older boards (10033¢7-03 and 1003307-§4)

Note: 1/2 Meg boards use the same jumper settings as 1 Meg boards shown
in column 3. In colums 4 and 5, 1/2 Meg board values are enclosed in
parentheses.
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SYSTEM CONFIGURATTON

3
v

|Starting | Jumper | Address range |Address for

| Address | Configuration| of |Next Board
| () IBl12C BI2D B12E| 1 Megabyte board| (megabytes)
1| 0.0 Tl—2 in 1-3 | 0000008 - BEfEEf | 1.0

= % :(um - Wffff)} (8.5)

| 8.5 | 1.2 in out | 08980PP - 18ffff | 1.5

: = : (989800 - lfffff): (3.8)

| 1.8 | 1-2 out 1-3 | 100000 - 1f££ff | 2.0

! = : (190080 - Wffff): (1.5)

| 1.5 | 1-2 out out | 189009 - 27ffff | 2.5

} : { (188080 - 1ﬁEfff): (2.9)

| 2.0 | out 1-2 1-3 | 200000 - 2££££f | 3.0

} } { (200008 - 27£££f)= (2.5)

| 2.5 | out in out | 27f£fff - 37££ff | 3.5

ll |l :(lbtmil&le) !llhgmly
| 3.9 | out in out | Not Available | 1/2 Meg Only
l | | (300008 - 37£££F) | (3.5)

Table 6-4
1 Meg (and 1/2 Meg) Memory Board Strap Configurations.
swer boards Py ana J

par.
model 1 Meg and 1/2 Meg boards, but were not included in the table.

to address strapping limitations, only

2 or 4 256K boards may be
used with the newer boards, and they must be installed sequentially
in slots PM1, PM2, PM3, and PM4.
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CHAPTER 5
DIAGNOSTICS

Load Procedure

Turn on system power, or hit reset while holding down the <Cancel/Del>
key. Within a few seconds, the system will display the maintenance
screen (Figure 5-1), or the front view of the Icon Maintenance Screen
(Figure 5-2). If your system displays the maintenance screen continue on
this page. If it displays the Icon maintenance screen then proceed to

page 5-2.

Copyright (c) Fortune systems, Rev 1.0

F1 Change front port speed 2400
F2 Change back port speed 9609
F3 Change power-up action Boot up
F4 Change boot device WD Boot,Drive 9
FS Change boot program number )
P6 Change floppy drive @ type Tandon
F7 Set boot file name hd@2/unix
F8 Read settings from EAROM
P9 Save settings from EAROM

EXECUTE

HELP

T highlighted |

EAROM has been changed x times

Figure 5-1
-Maintenance Screen—

Insert the diagnostic disk into the flexible drive. Press the function
key <F4>, and observe that 'Change boot device' is now highlighted.
Press the space bar until the boot device is changed to 'Floppy Drive @'

Press the function key <F7>, and observe that 'Set boot file name' is
highlighted, and that 'hd@2/unix' is no longer displayed.

Select desired dlagnostlc by entering one of the file names from table
5-1. and press <RETURN> then <EXECUTE> to load the diagnostic.
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Diagnostics
1oad Procedure

Turn on system power, or hit reset while holding down the
<Cancel/Del> key. Within a few seconds, the system will display the
Icon Maintenance Screen (Figure 5-2),

Figure 5-2
Front View of Icon Maintenance Screen

Insert the diagnostic disk into the flexible drive. Press RETURN
twice or until the zeroes are positioned under the diskette drive

portion of the icon. The cursor should be located on the left-hand
zero.

Press EXECUTE and notice the message displayed on the console
"£d02/sa/reconf".

Select desired diagnostic by entering one of the file names fram
table 5-1 and press <RETURN> then <EXEQUTE> to load the diagnostic.
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Table 5-1

SYSTEM DIAGNOSTICS

Selections Diagnostic Page
£d02/mem Memory 5-4

£4d02/memlow Low Memory 5-8

£402/mm Memory Management Unit 5-13
fde2/kbtest Reyboard and CRT 5-15
fd02/fdtest Flexible Disk 5-17
fd02/hdtest Hard Disk 5-21
£4a62/coma COMM-A Controller 5-39
£462/comb COMM-B Controller 5-46
fae2/bitg Graphic Board 5-47
£d02/pio PIO Board 5-48
tapediag Streamer Tape 5-49
Duplicating Diagnostic Diskettes 5-52

e _doc di
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Diagnostics
MEMORY DIAGNOSTICS

The memory diagnostics (mem and memlow) provide a means to test all
memory boards in a system. The user-interface is menu driven, however
with the exception of the 'use quick test only' and 'check parity'
options the tests are run in a predetermined order with no user
interaction.

The ‘memlow' diagnostic tests memory locations #x10008 thru 0x40006, while
'mem' tests memory locations @x3f58 and above. Memlow tests the area in
which the diagnostic program and its data normally reside.

NOTE
The prefix @x denotes a hexadecimal number. Numbers not
proceded by 0x are interpreted as decimal numbers by the
diagnostic. Either decimal or hex numbers may be used, however,
all numbers returned by the diagnostic will be in hex.

Loading 'mem' Diagnostic

Load the diagnostic according to the load procedure on page 5-1 or 5-2,
and select file name 'fd@2/mem'. After a succeessful load the following
will appear:

mem: Fortune Systems Memory Diagnostic
Version 4.0 Made Jul 24 1985 at 11:31

'mem' residees in ram between locations @x@ and @x3ab4.
Use 'lowmem' to test ram between these locations.

Do you want to run 'lowmem' or another diagnostic (no)?

Do you want to run 'lowmem' or another diagnostic (no)? - This line si a
query asking the user if he wishes to run ‘memlow' or another diagnostic.
If the user types a RETURN <cr> only the default will be taken. (The
default value is always shown in parenthesis followed by a question mark
and is always used if only the <cr> key is hit).

Ruming ‘mem' tests

See Table 5-3 (Page 5-11) for a description of each test.

After hitting <cr> key in response to the query above, the following
prompts will appear one at a time:
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memory test start location (fx3abd4)?

memory test end location (@xbffff)? [End location is variable]
silent error reporting (yes)?

preform standard test sequence: Q, P, 1-10 (yes)?

The following range of memory locations will now be tested:
start loc = 3afc end loc = bffff # bytes = bc504
hit <return> to start test or <DEL> to re-enter parameters:

memory test start location (Bx3afc)? -

This line asks the operator to specify the beginning address of memory
locations to be tested. The cursor will be positioned after the question
mark (?), and the user may respond with a RETURN <cr> to load the default
value, or enter a new hex value as the starting memory location.

Notice that the start location default value is #x3f58, this prevents the
diagnostic program from overwriting itself or its data. The start
location may be changed to any value above the default value.

memory test end location (8xbffff)? -

This line asks the operator to specify the ending address of memory
locations to be tested. The cursor will be positioned after the question
mark (?), and the user may respond with a RETURN <cr> to load the default
value, or enter a new hex value as the ending memory location.

IMPORTANT:
The default end location should be checked against the actual amount of
memory known to be in the system.

EXAMPLE:
Suppose a system has one 1 Meg board and two 256 K boards for a
total of 1,572,864 bytes. The default end location should be
Px17FFFF. If the 'mem' diagnostic showed that the default end
location was @x13FFFF right away we know something is wrong.

known memory 1,572,864 dec Ox17FFFF hex
- default end location 1,310,718 dec @x13FFFF hex
262,144 dec 0x040000 hex

the discrepancy is 256 K, this tells us that the last 256K

memory board is so bad that the ‘'mem' diagnostic can't even
address it.
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The end location displayed is the last valid memory location as
determined by the diagnostic. This is accomplished by writing a
pattern to location 1ffffc (maximum long word memory address),
and issuing a read to that location, if an error is reported the
address is decremented by 128k and the above is repeated. This
continues until the read is successful. The address of the first
successful read is assumed to be the end location of memory.

IMPORTANT: Always check the end location to be sure it matches the
amount of memory in your particular machine. If the end location
differs, the last board (the board in the highest slot) is probably
bad. An error of this type may not be detected by the diagnostics or
the operating system but will probably cause system degradation (slow
operation), or other difficult to analyze problems.

silent error reporting (yes)? -The default <CR> should be used.

perform standard test sequence: Q, P, 1-18 (yes)? -

The default value (yes) will perform tests Q, P, and 1-10 in succession
on the range of memory selected. A (no) response

will allow the tests to be selected individually.

[Etfom mt Q : mid Moo....ooo...o.oo...' (N)? -
'Quick test only' is a fast verification of memory. The default value
(yes) should usually be used in troubleshooting.

perform Test P : Parity check.cccocccscesccncees (YES)2 -

The default value (yes) should be used. Check parity is used to test the
parity checker and parity generator on the Motherboard. Bad parity is
written to memory, (there is hardware to allow this) then memory is read.
If the parity generator and checker are working correctly a parity error
(level 7) interrupt will occur, if the interrupt does not occur an error
is reported.

See Table 5-3 for descriptions of tests 1-10

The last message displayed allows the user to verify the diagnostic set
up before starting the actual testing.
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Di tics
Upon starting the test the following screen is displayed:

mem: Fortune Systems Memory Diagnostic
Version 4.0. Made Jul 24 1985 at 11:31

] 256 512 768 1024 1280 1536 1792 2048

I | | I I I
11111111111111111111311111111111111111110000111] ****kkkkkkkkrhhk

pass 1: test pass total
Data errors: ] [/} [}
Parity errors: 0 0 )
Latch errors: 2 2 /]
Refresh errors: 2 ) ]

H Q!JiCk ChECk.................-....[]

Each asterisk '*' represents 32,768 8 bit memory locations, or
32K bytes.

Each one 'l' represents a 3K section of memory that is being
tested.

Each zero '#' represents a 32K section of memory that has failed
the diagnostic.

In the above 'screen' memory locations 16,216 (©#x3f58) to 1,572,863
(Bx17££f£ff) are being tested. ILocations 1,179,648 (0x140000) to
1,441,791 (@x15ffff) have failed the diagonstic and are marked by
zeros. See Table 5-2 for address conversions.

EXAMPLE

Following is a sample error report and a discussion on how the
technician may wish to set each parameter.

An end user reports that his machine is very intermittently
displaying system error message '128' (see table 3-1 on page 3-6) and
the address displayed with the message always seems to be 17f82. The
technician may wish to exercise that address vigorously to determine
if, in fact, the problem is memory. The start address in this case
may be set to something like 0x17f0@8. The address 17f08 was chosen
because some of the tests operate on long words (four bytes);
therefore, the long word address which includes 17f82 begins at
17f00.

The end location in this case should be set to 9x17£f83. Like the
choice of the start address above this end address was chosen because
it is the end address of the long word which includes 17f82. The
smallest recommended address range is four bytes on the following
boundaries; @xXXXXP-OxXXXX3, OxXXXX4-PxXXXX7, OxXXXX8-fxXXXXb,
1)9.0.0.0.0e20')72.0.0.0.4
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Diagnostics
Loading 'memlow' diagnostic

~NOTE- /
'Memlow' diagnostic will hang when run in systems using -
Graphic controller as the console.

Follow the procedure on 5-1 or 5-2 using 'fdf2/memlow' as the boot file
name.

Rmning ‘memlow’ tests
After 'memlow' is successfully loaded the following will appear:

memlow: Fortune Systems Low-Memory Diagnostic
Version 4.0. Made Jul 24 1985 at 11:31

silent error reporting (yes)?

silent error reporting (yes)? - The default <cr> should be used.

The following memory locations on the slot 1 memory card will now be
tested: start location = 1000 end location = 4000 # bytes = 3000
hit <return> to start test or <DEL> to re-enter parameters...

NOTE: The system MOM-ROMS automatically check locations @ - 1000 on reset
or power-up.

Stopping the tests

As the diagnostic runs, the cursor will move left and right on the screen
to indicate that the test is running. The speed of the 'heartbeat' will
depend on memory size; the larger the memory the slower the heartbeat.
As each test is started, the number of each test will be displayed.
After each pass the following message will be displayed showing the
number of times the diagnostic has been run and the number of errors
encountered.

QP 1234567898 Pass n Pass errors = @ Cum errors =0
The diagnostic cycles continuously until stopped by the user. To stop the

testing hit the CANCEL/DEL key. When this Key is hit the following
message will be displayed:

Memory test interrupted.
interrupted pass n: pass errors = e, cum. errors = C

Do you want to terminate this test (no)?
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Where:
n = Pass number that was running at the time key was hit.
e = Number of errors which had occurred during that pass.
c = Total number of errors encountered from all passes run to

that point.

Table 5-3
TEST DESCRIPTION

Test Q - Part 1 - Writes 5555 to memory and checks it, then writes
aaaa to memory and checks it. Part 2 - Ones and zeros
walked through memory.

Test P Writes parity errors into locations in memory and tests to

see if errors are detected during read cycle

Test 1 - Cambridge pattern 09 written to even bytes, ff written to
odd bytes

Test 2 - Address pattern Least significant byte of address written
to memory

Test 3 - Alternate ones and zeros, aa written to each byte

Test 4 ~ Address inverse pattern logical NOT of test 2

Test 5 - Alternate zeros and ones, 55 written to each byte

Test 6 -~ All ones

Test 7 = Inverse Cambridge pattern, logical NOT of test 1

Test 8 - All zeros

Test 9 -~ Walking one pattern, one bit is set and written to all even
bytes, while its inverse is written to all odd bytes.
Eight passes are used, with bit shifting for each pass.

Test 10 - Walking zero pattern, logical NOT of test 9
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Notes for 1 Meg (and 1/2 Meg) boards

SLOoT
rear
The system addresses memory PEC ==========z==zc=cc====
starting with the board in ml ==—==—===msosms
slot PM1 then PM2, PM3, PM4, PM2 —e——mcmmmmmmmm
ending with the board in the M3 =—————cmmsmees
PEC slot. The 1 Meg board PM4 ==
(or 1/2 Meg board) may be front

installed in systems that
already contain four 256K boards installed in slots PM1 thru PM4, or may
be installed in various combinations with each other.

More recently manufactured boards have different allowable configurations
than the older 1 Meg and 1/2 Meg boards. The factor which determines
allowable configurations for memory boards is the starting address of
each board in the system and the model and revision level of the mother
board. Current production SX series mother boards allow for installation
of up to 3.5 MB of memory, older SX and XP mother boards allow 2 MB, and
the earliest mother boards allowed the installation of 1 MB.

The starting address of each of the 256K boards is determined by its slot
location, e.g. PMl starts at @K (0xP0000), PM2 starts at 256K (0x40000),
PM3 starts at 512K (0x80000), PM4 starts at 768K (@xc@@Pd). Starting
addresses for 256K boards are therefore not alterable.

Starting addresses for 1 Meg and 1/2 Meg boards are jumper selectable.
The 1 Meg board (or 1/2 Meg board) is factory jumpered to be the last
board of memory in a 2 (or 1.5) Meg system, i.e. its starting address is
set to 1IMB (0x100000).

If after running memory diagnostics the technician determines that one or
more of the 256K boards is bad, the defective boards should be swapped
with good ones.

If, for any reason, the technician cannot acquire good boards to swap,
the technician can remove the defective 256K boards and rejumper the 1
Meg board (or 1/2 Meg board) to reflect the decreased amount of memory
available. This approach will decrease 'down time' and buy the
technician some time to acquire replacement boards.

The desired starting address for a particular 1 Meg (or 1/2 Meg) board
determines the jumper configuration on the 1 Meg board (or 1/2 Meg board)
according to the tables below. The jumper pins are labeled Bl12C, EBl2D,
B12E, and are located in the upper left corner of the 1 Meg board (or 1/2
Meg board) on the component side. ‘
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Di tics

The first table below is for earlier revision 1 Meg and 1/2 Meg boards.
The Fortune Systems part numbers for these two boards are 1093367-83 and
1003307-84 respectively. The second table is for current production
boards, part number 1003307-85 (1 Meg) and 1003307-86 (1/2 Meg). Note
that older boards have a maximm starting address of 1 MB (£x100000), and
that newer boards may only be set for starting addresses in 1 MB or 1/2
MB increments. When configuring system memory boards keep in mind that
there may be no "holes" or overlapping in memory address space.

number of |Starting | Jumper | Address range |Address for
256 K | Address | Configuration| of |Next Board
boards | (MB) |B12C B12D Bl2E| 1 Megabyte board| (megabytes)

@ | 0.86 | 1-2 in1-3 | 080008 - BEEEEE |  1.00

} = -Wffff){ (8.58)

1l | 8.25 | 1-2 out 1-3 | 040000 - 13ffff | 1.25

: { l (940000 — ﬂ)ffff)‘ (8.75)

2 | 06.50 | out out 1-3 | 080000 - 17£fff | 1.50

} : { (980000 - offfff)= (1.98)

3 | 8.75 | out in 1-3 | 6c0000 - 1bffff | 1.75

{ { } (Pcopog - 13ffff): (1.25)

4 | 1.0 | out in out | 100000 - 1f£££ff | 2.00

| | | (199006 - 17££ff) | (1.58)

1 Meg (and 1/2 Meg) Memory Board Strap Configurations.
Qlder boards (10033¢7-§3 and 1§@3307-04)

Note: 1/2 Meg boards use the same jumper settings as 1 Meg boards shown
in column 3. In columns 4 and 5, 1/2 Meg board values are enclosed in
parentheses.
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i 3 L L
T L]

|starting | Jumper | Address range |Address for N
| Address | Configuration]| of |Next Board N
| (MB) lBl2C Bl12D BlZEI 1 Megabyte boardl (megabytes)

| 0.9 l 1-2 in 1-3 I 200000 - OfLEff ! 1.0

} ; =(Bm Wffff)} (8.5)

| 8.5 | 1-2 in out | 0806000 - 18ffff | 1.5

|I : : (Not Avaialable) ; 1 Meg Only

| 1.9 | 1-2 out 1-3 | 100000 - 1££££f | 2.0

{ : { (Not Available) } 1 Meg Only

| 1.5 | 1-2 out out | 1800600 - 27££fff | 2.5

: : ;(Notmlm le) :luegmly

| 2.0 | out 1-2 1-3 | 200000 - 2f££ff | 3.8

: : l (Not Available) : 1 Meg Only

| 2.5 | out in out | 6c@0RP - 1bffff | 3.5

} = l (Not Available) : 1 Meg Only

| 3.0 | out in out | Not Available | 1/2 Meg Only

| | | (100000 - 17£££f) | (3.5)

T

3
L

1 Meg (and 1/2 Meg) MenoryBoard Strap Oonflguratxons.

Note: 1/2 Meg boards use the same jumper settings as 1 Meg boards shown
in column 2. In columns 3 and 4, 1/2 Meg board values are enclosed in
parentheses. 256K boards may also be used with new model 1 Meg and 1/2
Meg boards, but were not included in the table. Due to address strapping
limitations, only 2 or 4 256K boards may be used with the newer boards,
and they must be installed sequentially in slots PMl, PM2, PM3, and PM4.
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MEMORY MANAGEMENT UNIT

Loading mm Diagnostic

Load diagnostic according to the load procedure on page 5-1, or 5-2, by
selecting file name 'fdf2/mm'. Refer to Table 5-2 (Page 5-18) to verify
that the end location is correct, and press <RETURN>. The diagnostic will
then load each memory location with a test pattern, and then check the
information it has loaded. Select the default values, and start the test
by pressing <RETURN> after each question. The MMU diagnostic takes
between 5 and 108 seconds to run, and will display the following message
when complete:

mm pass n: total cumulative errors = x

The mm test will run continuously, reporting errors as they occur. At
the end of each pass the error statistics are printed in the following
format:

mmu pass P: total cumulative errors = E
S seg errs: N mapping, N no r/o trap,
N r/o trap/write
(Virt addr: and VA, or VO) (Phys: and PA, or PO)

As of the end of pass P, there have been E total errors. The second line
is repeated for each segment that has had errors, where S is the segment
letter, and N is the number of errors of each type. If there have been
any mapping errors, the third line will be present, and displays anded
values to show bits common to the addresses with errors, while the ored
values show all address bits involved with any addresses with errors.

ERROR MESSAGES

The Error messages in table 5-4 contain the following variables:

Segment Address (in Hex)
T = Text Segment VA = Virtual Address
D = Data Segment VD = Data read thru VA
S = Stack Segment PA = Physical Address
X = Non-implemented segment PD = Data read thru PA
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Table 5-4

ERFOR MESSAGES

ERROR MESSAGE

MEANING

ERROR—nO trap on write to
read-only segment (S seg)

ERROR--trap occurred (S seg,
r/o) but write was not
suppressed

ERROR--~can't restore location
PA

S seg PARITY ERROR: Virtual
(VA); Physical (PA)=(PD)

S seg error: virtual (VA) = VD
Physical (PA) = PD

Trap S seg ERROR: Virtual (VA)
(VA) = VD; physical (PA) = PD

No trap S reg ERROR:
Virtual (VA) = VD
Physical (PA) = PD

Unexpected bus error
Hit DEL

Unexpected parity error
pc = PC, location = AA

A write was attempted to a read
only segment and no trap occurred

A write was attempted to a read
only segment and a trap was
generated, but the hardware did
not prevent a write.

After a read-only segment check
data was not restored. Rerun the
memory diagnostic.

A parity error occurred during
the test of VA, which corresponds
to PA. Data read from PA was PD

An MMU mapping error occurred. VA
should map to PA, and VD should
equal PD

An MMU trap occurred where one
one should not have happened.

An MMU trap did not occur where
one should have.

An unexpected bus error or parity
parity error occurred. Press
<CANCEL/DEL> to continue

Parity error occurred at AA.
Program Counter = PC
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KEYBOARD/CRT
Loading kbtest Diagnostic

Load the diagnostic according to load procedure on page 5-1, or 5-2, by
selecting file name 'fd@2/kbtest'. This diagnostic is used to verify
that the monitor and keyboard sub—-assemblies are working properly.

Running kbtest
The CRT Scroll Test

The first message after loading the test will ask if you wish to do the
CRT Scroll test. If you answer yes (hitting RETURN defaults to yes) the
next message will ask you if you have a domestic keyboard, for domestic
systems the default is RETURN, if you answer no an international CRT test
will run.

The CRT Scroll test displays a line of characters, and then rolls the
line up the screen. If there are any bad bits in the monitor controller
RAM, the characters will change as they roll up the screen. Improperly
displayed characters can be an indication of trouble in the monitor
controller, monitor, CLA or interconnecting cabling.

After the scroll test runs the diagnostic will say 'Hit any key to
continue'. The next message will ask you if you wish to do the attribute
test. Default, (RETURN) causes this test to run.

This test displays the attributes in different combinations to insure
that each will operate. When this test finishes you will be asked to hit
ESC to continue, then you will be asked if you wish to do the keyboard
test.

Keyboard Test

The first message will ask you to enter the keyboard type. The valid
types are listed below:

AM - American
BR - British (U.K.)
SA - South African
FR - Francaise

DE - Deutsch
IT - Italian
SV - Sverige
NO - Norge

SR - Swisse - Romande

CF - Canadian - French

SD - Schweiger - Deutsch
SP - Spanish - Portuguese
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If an error is made on this selection, you can exit the keyboard test by
hitting SHIFT/NUMERIC KEYPAD RETURN.

An outline of the keyboard will be displayed, as you press a key that
location on the outline should change to the letter on the key top.

NOTE - Be sure to read the directions at the top of the display.

=NOTE-
When using a fortune 1988 as the remote console the brace key
will fail the keyboard diagnostic test.
Driver Test

This test allows you to check the keyboard 'bell'. Each time you hit a
key the alarm sounds. Hit ESC key to exit.

Cursor Positioning Test

This test places an 'X' in every screen position to test the cursor
positioning logic of the monitor controller. This test is also very
useful for CRT alignment and focusing.

Exiting the test

At the end of the Cursor Positioning Test the 'boot' message will be
displayed allowing the user to boot the next program as desired.
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FLEXTBLE DISK DIAGNOSTIC

Load the diagnostic according to load procedures on page 5-1, or 5-2, by
selecting file name 'fdf2/fdtest'. The following tests will verify that
the flexible disk subsystem is operating properly. A default test
sequence has been selected for quick diagnosis. Optional tests are
listed in Table 5-5, and are for more specific troubleshooting. If an
error is encountered during the execution of the following tests, the
flexible disk drive, CLA, or cable will usually repair the fault. Always
suspect media first.

After the test has been loaded, the following will appear in the upper
left corner of your screen.

fdtest: Fortune Systems Flexible Disk Diagnostic
Version 4.6. Made Jul 24 1985 at 11:28

Bas the diagnostic disk been removed (no)?

This line is asking if the diagnostic disk has been removed so that it
will not be destroyed. The test sequence about to be performed writes to
disk (unless it is write protected).

At this point, the diagnostic disk should be removed and a scratch disk
inserted. Scratch disks must be certified for 96 tracks per inch, soft
sectored, dual density, double sided, 8@ tracks per side. Answer 'y'
<RETURN> .

Has a scratch disk been inserted (no)?

If you have inserted the scratch disk then answer 'y' <RETURN>.

Specify Drive type (1) TEC, (2) Sugart (1)?

TEC drives are half-height with a lever type clamping mechanism. They
are being built into all new XP systems, thus the reason for the default
to (1). Shugart drives are full height with a door tab clamping
mechanism. These drives have been installed on 32:16 and older XP
systems.

If you have a TEC drive, press <RETURN>.
If you have a Shugart drive type '2' <RETURD.

Perform standard test sequence: (init,format,write,read,seek) (yes)?
Press <RETURN> if yes. Type 'n' <RETURN> for optional commands.

Use standard parameters ?

(Drive 8, 2 Sided, trk 8-79, 2 pass write-cycle, 1 pass read-cycle, 18
pass seek-cycle, 18 tracks used, 3ms step rate) (yes)?

Press <RETURN> to start test sequence. Type 'n' <RETURN> if other
parameters are desired.
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Current drive selected is @
mtializmg enabling interrupts...recalibrating drive 8...done

formatting complete.

WRITE CYCLE TEST (in process)

pass 1 (writing)

pass 1 (scanning)

pass 1 cam errors: # write (880 tries), @ scan (888 tries)
pass 2 cum errors: # write (888 tries), @ scan (1608 tries)
READ CYCLE TEST: (in process)

pass 1 (reading)

pass 1 cum errors: write 8 (6), read 8 (880), 8 data

SEEK CYCLE: (in process)

tests complete. Bave you read the screen (no)?

This test sequence is run only if all the defaults are taken or the
command ‘auto' is entered from the fdtest prompt. The fields we are
concerned with are ‘cum errors' during both passes of the WRITE CYCLE
TEST and one pass of the READ CYCLE TEST. These should all be zeros
except for the numbers in parenthesis which are the number of tries. All
other tests report their own errors. The last line is asking if you have
read the screen. The default is no so that the screen data is saved for
evaluation. To proceed, type 'y' <RETURN>

Block size is set to 1024, operating in interrupt mode with drive 8
selected.

Hit HELP for command assistance

fdtest:

If no errors were encountered this may be all the testing that you wish
to do. If a heat problem is suspected, longer tests are available in the
optional commands section. If format, scan or write errors were
detected, try reinserting the disk, using another scratch diskette or
reformatting before replacing any parts.

Interrupting Tests

All testing will be halted by pressing the <CANCEL/DEL> key. The
diagnostic returns to asking if standard testing is desired. If you do
wish to quit, type 'n' <RETURN> at this prompt.

To quit testing, type 'q' or ‘exit' from the fdtest command prompt
followed by a <RETURN>. This will exit to the boot prompt. Be sure to
remove the scratch diskette before attempting to boot into another test.
Optional Commands

Commands listed in Table 5-5 are used for more specific testing and where

appropriate, are grouped with commands with which they are usually
associated.
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Table 5-5
Additional Commands

Command Comments

help Displays a menu of all possible commands.

recalibrate Relocates the read/write heads to track 6.

information General inférmation on flexible disk diagnostic

operation.

auto Runs initialize, format, write cycle, read cycle,
and seek cycle tests sequentially (1 pass only).

enviromment Provides information on chip status, current
drive selected, current block size, mode of
operation (polled vs. interrupt).

exit Exit diagnostic and return to boot prompt.

specify Disk head actuator step rate in 2ms increments.
Range is from 1 - 15. Select 3.

seek Moves the heads to the track and side specified.

read id Reads the current positof the read/write heads.

write Writes data pattern selected to the specified
track, side and sector.

read Reads the track, sector and side specified.

write cycle

read cycle

scan cycle

Writes a test pattern to selected tracks, then
reads and compares the data to verify accuracy.
Test runs until interrupted by <CANCEL/DEL>.

Reads all blocks on the diskette and checks for
correct 'CRC' characters (data integrity). No
data compares are performed.

Same as write cycle above.
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Table 5-5 (Continued)

Command

Comments

seek cycle

drive sense
drive select

drive <number>

At the step rate specified, the test moves the heads
to designated tracks and side for a selected number of
test cycles. Default values are 10 tracks to be
tested, for 10 cycles, at a step rate of 13 (26 ms) in

the following order:

track @,
track 16,
track 26,
track 30,
track 44,

side @
side @
side 0
side @
side 0

track 79,
track 76,
track 60,
track 58,
track 41,

side 1
side 1
side 1
side 1
side 1

Display status for selected drive.

Change drive under test (6-3).

Current drive selected is (0-3).

interrupt Current mode is interrupt or polled.
mode
interrupt Selects interrupt mode.
enable
interrupt Selects polling mode.
disable
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HARD DISK DIAGNOSTIC

The hard disk diagnostic provides a means to verify that the hard disk
system is working properly. There are two default test for testing the
integrity of the hard disk(s). The first default test is the PROTECT
test. If the protect test is not selected the diagnostic prompts for
selection of the second default test which is the READTST.

The protect test is used to read and write all disk blocks, while
ensuring the integrity of customer data stored on the disk. The read
test also checks data integrity on the hard disk, but does no writes.
This test runs much faster than protect, and is, therefore, a good quick
disk verification test. Both the protect and the read test default to
run in a sequential buffered mode. Sequential means that blocks are
tested in order starting from START BIOCK to END BIOCK. Buffered means
that reads and writes of many blocks are done at a time. This decreases
the time it takes for the test to complete.

The default protect and read tests described above are able to locate
blocks on the hard disk that are bad. They don't test the capability of
the drive to seek to a random cylinder and read a specified block.

It is recomended that the seek test be run if the protect or read tests
run error free. The seek test can detect problems associated with head
settling time, and head movement, better than the protect or read tests.

Loading hdtest
Load the diagnostic according to the instructions on page 5-1 or 5-2

and select filename 'fdg2/hdtest’'.

After a successful load the following will appear:

hdtest: Fortune Systems Hard Disc Diagnostic
Version 4.0. Made Jul 24 1985 at 11:14

Drive @: M45 - 45 Mega byte /

Drive 1: "J30 - 30 Mega byte" / Sample Output
Drive 2: Could not resolve drive type \

Drive 3: Not found \

Press the <HELP> key for the general command menu.
Test Drive: @ using 'PROTECT' (YES)? (yes)
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Diagnostics

The display for Drive #: thru Drive 3: depends on the drive configuration
of the particular system. Drives that are not attached to the system
will show up as "Not found". If a drive that is attached to the system
shows up as "Not found" you should check the drive cabling, drive
termination, and the drive select jumper for the proper configuration.
The entry "Could not resolve drive type" indicates that the drive is
present, but the diagnostic could not read the configuration block on the
drive. All default values are shown in parentheses and may be entered by
pressing <RETURND.

Running the protect test
Press <RETURN> in response to the following prompt:
Test Drive: @ using 'PROTECT' (YES)? (yes)
The diagnostic will display the following prompt:
Loop count desired (1)?
Press <RETURN> to select 1 loop. The following is displayed:

Enable ttyPl printing (there must be no console connected to tty@l)
(no)?

Press <RETURN> to disable tty#l error printing, a response of 'yes' will
cause error messages to be routed to a printer attached to ttyfl at 9608
baud.
The following prompt is displayed:

Press <RETURN> for testing or <DEL> to re-enter parameters...

A response of <DEL> will cause the diagnostic to re-initialize and return
to the above screen.

If the responsé is <RETURN> the diagnostic will start testing and display
the following screen:

Sequential/Random Testing TEST MODE = SH) BUFRD
DRIVE: 8 is being tested START BILOCK = @

COMP: PASS:CYL : SEC: HEAD/WD# : WRT: RD/&WRT: &RD END BIOCK = 84659
TSFT: BLOCK#/PASS:RETRIES:CYL:SEC: HEAD/STATUS TEST TYPE = PROTECT
OTHERS: BLOCK#/PASS:CYL : SECTOR: HEAD/STATUS LOOP QOUNT = 1

STATUS: ERW S:. C . B/BB EC CR ID:PA AB T¥ DA

BLK HARD SOFT CoMp WRT TSOFT
) 9 P 0 ) 0

The entire disk (drive: @) will now be tested using the 'PROTECT'
test. The START BIOCK is zero and the BIOCK is the last block
available on the particular drive. The LOOP QOUNT is the number of
test loops selected. The loop count is decremented as each
successive pass is completed.
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Diagnostics

If any errors exist after all loops have completed the following
prompt ‘is displayed:

PRESS ANY KEY TO CONTINUE

After logging these errors press any key to continue the test with
the next available logical drive.

If the first drive successfully completes the specified number of
test loops without any errors the diagnostic will automatically begin
testing the second drive with the indicator "Drive: 1 is being
tested" displayed.

When all drives have been tested, test statistics will be displayed
in the following format:

Drive: # error statistics

READS WRITES HARD SOFT QOMP WRT TSOFT ECCF
XXXXX XXXXX '] ('] ') ) /] /]
Drive: 1 error statistics

READS WRITES HARD SOFT QoMP WRT TSOFT ECCF
XXXXX XXXXX /] '] /] /] /]

In this example drive 2 would not automatically be tested since its
drive type is unknown.

After displaying the error statistics, the diagnostic will display
the following prompt:

press <HELP>, <DEL> to exit or <RETURN> to re-initiate
testing...

<HELP> will cause the diagnostic to display the general menu, and is
explained under "rumning the seek test"”.

<DEL> will cause the diagnostic to exit and return the user to the
"boot:" prompt.

<RETUR®> will cause the diagnostic to re-initialize.
Running the "READ" test

Any time the diagnostic is re-initialized the following screen is
displayed:
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hdtest: Fortune Systems Hard Disc Diagnostic
Version 4.0. Made Jul 24 1985 at 11:14

Drive 8: M45 - 45 Mega byte

Drive 1: "J30 - 30 Mega byte"

Drive 2: Could not resolve drive type
Drive 3: Not found

Press the <HELP> key for the general command menu.
Test Drive: @ using 'PROTECT' (YES)? (yes)

The READ test is started by entering 'n' for no, followed by <RETURN>

in response to the "Test Drive: @ using 'PROTECT' (YES)?

query.
The following will be displayed:

Test Drive: 0 using 'READTST' (YES)? (yes)
Press <RETURN> in response to the above prompt.

The diagnostic will display the following prompt:

Loop count desired (1)?
Press <RETURN> to select 1 loop.
The following is displayed:

Enable tty#l printing (no)?

(yes)”

Press <RETURN> to disable ttyf#l error printing, a response of 'yes'
will cause error messages to be routed to a printer attached to ttyfl

at 9600 baud.
The following prompt is displayed:

Press <RETURN> for testing or <DEL> to re-enter parameters...

A response of <DEL> will cause the diagnostic to re-initialize and

return to the above screen.

If the response is <RETURN> the diagnostic will start testmg and

display the followmg screen:
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Sequential/Random Testing TEST MODE

= SH) BUFRD
DRIVE: @ is being tested START BLOCK = @
COMP: PASS:CYL : SEC: HEAD/WD# : WRT: RD/&WRT: &RD END BILOCK = 84659
TSFT: BLOCK#/PASS:RETRIES: CYL :SEC: HEAD/STATUS TEST TYPE = READ TEST
OTHERS: BLOCK#/PASS: CYL : SECTOR: HEAD/STATUS LOOP QOUNT = 1

STATUS: ERW S:. C . B/BB EC CR ID:PA AB T9 DA

BLK HARD SOFT coMpP WRT TSOFT
) P 0 0 ] 0

The entire disk (drive: 0) will now be tested using the 'READ' test.
The START BIOCK is zero and the END BIOCK is the last block available
on the particular drive. The LOOP COUNT is the number of test loops
selected. The loop count is decremented as each successive pass is
completed.

If any errors exist after all loops have completed the following
prompt " is displayed:

PRESS ANY KEY TO CONTINUE

After logging these errors press any key to continue the test with
the next available logical drive.

- If the first drive successfully completes the specified number of
test loops without any errors the diagnostic will automatically begin
testing the second drive with the indicator "Drive: 1 is being
tested" displayed.

When all drives have been tested, test statictics will be displayed
in the following format:

Drive: # error statistics

READS WRITES HARD SOFT ocoMpP - WRT TSOFT BCCF
XXXXX XXXXX @ 0 )] 0 /] : /]
Drive: 1 error statistics

READS WRITES HARD SOFT COMP WRT TSOFT ECCF
XXXXX XXXXX g /] (7] (/] 0 /]

In this example drive 2 would not automatically be tested since its
drive type is unknown.
After displaying the error statistics, the diagnostic will display
the following prompt:

press <HELP>, <DEL> to exit or <RETURN> to re-initiate
testing...

4/87 5-25 32:16 FPSM




Diagnostics

<HELP> will cause the diagnostic to display the general menu, and is
explained under "rumning the seek test"”.

<DEL> will cause the diagnostic to exit and return the user to the
"boot:" prompt.

<RETURN> will cause the diagnostic to re-initialize.
Running the “SEEXK" test

Any time the diagnostic is re-initialized the following screen is
displayed:

hdtest: Fortune Systems Hard Disc Diagnostic
Version 4.8. Made Jul 24 1985 at 11:14

Drive f: M45 - 45 Mega byte

Drive 1: "J38 - 38 Mega byte"

Drive 2: Could not resolve drive type
Drive 3: Not found

Press the <HELP> key for the general command menu.
Test Drive: @ using 'PROTECT'(YES)? (yes)

The SEEK test is selected from the general command menu, press the
<HELP> key. The following general command menu will be displayed:

Version 4.8 (02/22/85) PARM TYPE = DEC
DATA TYPE = HEX
TEST TRAP = RUN
TRAP TYPE = RUN

HISTORY = OFF
HIST UPDATE = ON
HIST TRAP = RUN
PRINTER = OFF
SIOT = E

TEST IRIVE} = @
DRIVE TYPE = M45
TEST MULT = OFF
# OF CYLS = 839

# OF HEADS = 6
BLKS/TRACK = 17

BYTES/BLOCK = 512
WPREQOMP CYL = 831

HELP F2 F3 F5 F6 F7 F8 F9 F13 Fl6 >
HELP FUNC PARMS HIST DEV REP EDIT TEST INIT EXIT

Press function key <F9> TEST.

The following test selection screen appears:
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Sequential/Random Testing TEST MODE = SE) BUFRD
DRIVE: # is being tested START BLOCK = 0

OOMP: PASS:CYL: SEC: HEAD/WD# : WRT: RD/&WRT': &RD END BLOCK = 84659
TSFT: BLOCK#/PASS:RETRIES:CYL:SBEC:HEAD/STATUS  TEST TYPE = READ TEST
OTHERS: BLOCK#/PASS:CYL : SECTOR: HEAD/STATUS LOOP COUNT = 1

STATUS: ERW S:. C . B/BB EC CR ID:PA AB T¢ DA

BLK HARD SOFT COMP WRT TSOFT

g 0 ) ) 0 8

The cursor will be positioned in the TEST MODE field.

Press the <down arrow> key until the cursor is positioned in the
TEST TYPE field.

Press the <right arrow> or <left arrow> key until the TEST TYPE
is SEEK.

Press <EXBCUTE> to begin the SEEK test.
When the SEEK test has completed the following is displayed:
PRESS ANY KEY ON KEYBOARD TO CONTINUE

After pressing any key the following is displayed:

PRESS ANY KEY ON KEYBOARD TO CONTINUE

Drive: 8 error statistics
READS WRITES HARD SOFT COMP WRT TSOFT ECCF
XXXXX XXXXX '] (/] /] /] ('] ]

Press any key on the keyboard after logging errors if necessary, the
diagnostic will return to the general command menu.

Changing the unit under test
The default protect and read tests automatically test all drives
attached to the system provided their configuration blocks are
readable. Any other test has to have the TEST DRIVEF field of the
general command menu set to the appropriate value.

From the general command menu press the <F6> (DEVice) function key,
the cursor will be positioned at the SLOT field.

Press the <down arrow> key until the cursor is positioned at the TEST
DRIVER field.
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Press the <right arrow> or <left arrow> key until the correct drive
selection appears.

Press the <EXECUTE> key to select the drive and return to the general
command menu.

The SEEK test can now be run on the selected drive.
Display bad block list
From the general command menu select the drive to be listed by
following the procedure in the section pertaining to changing the
unit under test. '
At the general command menu prompt '>' enter the following:
sp <RETURN> <EXECUTE>

The system will display:

Version 4.0 (02/22/85) STEP RATE = @ PARM TYPE = DEC
Press <RETURN> to enter bad block ADIRESS = @ DATA TYPE = HEX
or <DEL> for command prompt... - BLOCK COUNT = 1 TEST TRAP = RUN
INTERLEAVE = 2 TRAP TYPE = RUN
LOOP QOUNT = 1 HISTORY = COFF
HIST UPDATE = ON
(3)21233 (4)41388 HIST TRAP = RUN
PRINTER = OFF
SIOT = E
TEST DRIVE# = 0
DRIVE TYPE = M45
TEST MULT = OFF
# OF CYLS = 830
# OF HEADS = 6
BLKS/TRACK = 17
 BYTES/BLOCK = 512
INTERLEAVE = 2
WPREQOMP CYL = 831
HELP F2 F3 F5 F6 F7 F8 F9 Fl3 Fl6 >

HELP FUNC PARMS HIST DEV REP EDIT TEST INIT EXIT

The bad block list displayed on the screen reflects the mapped blocks
of the hard disk. Check the traveller of the hard disk and verify
that all the blocks on the traveller are on the screen.

If there are no bad blocks on the traveller there should be no bad
blocks displayed on the screen.

Press <CANCEL/DEL>, the system will go back to the general command
menu.
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Bad Block Sparing

If a block is verified as being a media defect and is to be spared,

perform the following:

From the general command menu select the drive on which the block is
to be spared by following the procedure in the section pertaining to

changing the unit under test (page 5-7).

At the general command menu prompt '>' enter the following:

sp <RETURN> <EXECUTE>
The system will display:

Version 4.0 (02/22/85)
Press <RETURN> to enter bad block
or <DEL> for command prompt...

(3)21233 (4) 41388

HELP F2 F3 F5
HELP FUNC PARMS HIST DEV REP EDIT TEST INIT EXIT

F6 F7 F8

F16

HiVHa®

PRINTER = OFF
SLOT = E
TEST DRIVEE = 0

DRIVE TYPE = M45
TEST MULT = OFF
# OF CYLS = 8389
# OF HEADS = 6
BLKS/TRACK = 17
BYTES/BLOCK = 512
INTERLEAVE = 2
WPREQMP CYL = 831

>

NOTE: The bad block list displayed on the screen reflects the mapped
blocks of the hard disk. Check the traveller of the hard disk
and verify that all the bad blocks on the traveller are on the

screen.

If there are no bad blocks on the traveller, there will be no display

for the bad block list.
Press <RETURNY.

The system will display:
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Version 4.0 (02/22/85) STEP RATE = 0 PARM TYPE = DEC
Press <RETURN> to enter bad block ADIRESS = 0@ DATA TYPE = HEX
or <DEL> for command prompt... BLOCK COUNT = 1 TEST TRAP = RUN
Enter Block Number (2-45): INTERLEAVE = 2 TRAP TYPE = RUN
LOOP QOUNT = 1 HISTORY = OFF
HIST UPDATE = ON
(3)21233 (4)41388 HIST TRAP = RUN
PRINTER = OFF
SLOT = E
TEST DRIVE# = 0
DRIVE TYPE = M45
TEST MULT = OFF
# OF CYLS = 830
# OF HEADS = 6
BLKS/TRACK = 17
BYTES/BLOCK = 512
INTERLEAVE = 2
WPREQMP CYL = 831
HELP F2 F3 F5 F6 F7 F8 F9 Fl3 Fl6 >

HELP FUNC PARMS HIST DEV REP EDIT TEST INIT EXIT

@ Enter the next available spare number, in this case, 5, and press
" <RETURN> .

NOTE: If the hard disk has no spared blocks at this point, the first
e —— available spare is 3.

An extra line will display: "Enter Bad Block:"
Qf@ Enter: (bad block number) <RETURND.

If there is more than one block to spare, repeat the sparring
procedure until all bad blocks are spared.

Enter: sp <RETURN> <EXECUTE>

Check that all the blocks logged are now on the bad block list.
Press <CANCEL/DEL>.

The diagnostic will return to the general command menu.

NOTE: Blocks that have been spared will not be reported during
testing.
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Testing an unrecognized drive

Any time the diagnostic is re-initialized the following screen is

displayed:

hdtest: Fortune Systems Hard Disc Diagnostic
Version 4.0. Made Jul 24 1985 at 11:14

Drive #: M45 — 45 Mega byte

Drive 1: "J38 - 38 Mega byte"

Drive 2: Could not resolve drive type
Drive 3: Not found

Press the <HELP> key for the general command menu.

Test Drive: @ using 'PROTECT' (YES)? (yes)

The entry for Drive 2: "Could not resolve drive type" signifies that
there is a drive attached to the system, but the diagnostic could not
read the configuration block of the drive. Because the drive type is
unresolved the default protect and read tests will not automatically
test drive 2 in this example.

Press the <HELP> to get to the general command menu.

From the general command menu press the <F6> (DEVice) function key,
the cursor will be positioned at the SLOT field.

Press the <down arrow> key until the cursor is positioned at the TEST
DRIVER field.

Press the <right arrow> or <left arrow> key until the correct drive
selection appears.

Press the <down arrow> key until the cursor is at the DRIVE TYPE
field.

Press the <right arrow> or <left arrow> key until the correct drive
type selection appears. If the drive type is not available see the
notes below pertaining to testing other drives.

Press the <EXBCUTE> key to select the drive and return to the general
command menu.

If the message "set other now' appears at the bottom of the screen,
repeat this procedure starting with <F6> (DEVice).

From the general command menu press the <F9> (TEST) function key, the
following test selection screen appears:
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Sequential/Random Testing TEST MODE = SK) BUFRD
DRIVE: 2 is being tested START BLOCK = @

COMP: PASS:CYL :SEC: HEAD/WD# : WRT: RD/&WRT: &RD END BLOCK = 84659
TSFT: BLOCK#/PASS:RETRIES:CYL: SEC: HEAD/STATUS TEST TYPE = READ TEST
OTHERS: BLOCK#/PASS:CYIL :SECTOR: HEAD/STATUS LOOP COUNT = 1

STATUS: ERW S:. C . B/BB EC CR ID:PA AB T¥ DA

BLK HARD SOFT CoMP WRT TSOFT
) /) ) () 0 )

The cursor will be positioned in the TEST MODE field.

Press the <down arrow> key until the cursor is at the TEST TYPE
field.

Press the <right arrow> or <{deft arrow> key until the required test
is selected.
*u*mﬁmmmmmwmm

ONLY THREE TEST TYPES CAN BE RUN WITHOUT DESTROYING DATA ON THE DISK,
THEY ARE PROTECT TEST, READ TEST, AND SEEK TEST. THERE IS NO REED 10
ROUN OTHER TESTS, THEREFORE THEY ARE NOT EXPLAINED.

Press <EXECUTE>
The selected test will begin and operate as described previously.
Testing other drives | '

In order to test a drive supported by Fortune Systems but not
provided for in this release of the diagnostic, the following drive
parameters must be known:

number of cylinders

number of heads

number of blocks per track

interleave

the cylinder at which write precompensation takes place

From the general command menu prompt '>', press the <F6> (DEVice)
function key, the cursor will be positioned at the SLOT field.
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Press the <down arrow> key until the cursor is positioned at the TEST
DRIVER field.

Press the <right arrow> or <left arrow> key until the correct drive
selection appears.

Press the <down arrow> key until the cursor is at the DRIVE TYPE
field.

Press the <right arrow> or <left arrow> key until the drive type
selection is OTHER.

Press the <EXBCUTE> key to select the drive and return to the general
command menu.

At the general command menu prampt '>' enter the following:
init <RETURND>

The system will display:

Version 4.8 (082/22/85) STEP RATE = 0 PARM TYPE = DEC
ADDRESS = 0 DATA TYPE = HEX
BLOCK COUNT = 1 TEST TRAP = RUN
INTERLEAVE = 2 TRAP TYPE = RUN
BIK / TRACK = 16 HISTORY = OFF
LOOP COUNT = 1  HIST UPDATE = ON
# OF CYLS = 679 HIST TRAP = RUN
# OF HEADS = 5 PRINTER = OFF
WPREQMP CYL = 679

SIOT = E

TEST DRIVE# = 0
DRIVE TYPE = M45
TEST MULT = OFF
# OF CYLS = 830

# OF HEADS = 6

BLKS/TRACK = 17
BYTES/BLOCK = 512

INTERLEAVE =
WPREQMP CYL = 831

HELP F2 F3 F5 F6é F7 F8 F9 Fl13 Fl16 > init

HELP FUNC PARMS HIST DEV REP EDIT TEST INIT EXIT

The cursor will be positioned at the STEP RATE field.
Set the STEP RATE to zero.
Press the <down arrow> key until the cursor is at the ADDRESS field
Set the ADDRESS to zero.
g;e;sz the <down arrow> key until the cursor is at the BLOCK COUNT
ie
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Set the BLOCK COUNT to one.

Press the <down arrow> key until the cursor is at the INTERLEAVE
field '

Set the INTERLEAVE to two.

Press the <down arrow> key until the cursor is at the BIK / TRACK
field

Set the BIK / TRACK value to whatever value is required for the
particular drive being tested.

Set the rest of the drive parameters to their appropriate
values.

Press <EXECUTE>, the diagnostic will return to the general
command menu.

From the general command menu press the <F9> (TEST) function key, the
following test selection screen appears:

Sequential/Random Testing TEST MODE = SE) BUFRD
DRIVE: 2 is being tested START BLOCK = @

COMP: PASS:CYL : SEC: HEAD/WD# : WRT: RD/&WRT': &RD END BLOCK = 84659
TSFT: BLOCR#/PASS:RETRIES:CYL: SEC: HEAD/STATUS TEST TYPE = READ TEST
OTHERS: BLOCR#/PASS:CYL : SECTOR: HEAD/STATUS LOOP QOUNT = 1

STATUS: ERW S:. C . B/BBECCRID:PAABTEDA

BLK HARD SOFT QoMp WRT TSOFT
] ) ) 0 0 )

The cursor will be positioned in the TEST MODE field.

Press the <down arrow> key until the cursor is at the END BLOCK
field.

Compute the END BLOCK from the following formula:
END BIOCK = (Blocks/Track * Cylinders * Heads) -1

e cn——"

Enter the computed value.

Press the <down arrow> key until the cursor is at the TEST TYPE
field.

Press the <right arrow> or <left arrow> key until the required test
is selected.
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ONLY THREE TEST TYPES CAN BE RUN WITHOUT DESTROYING DATA ON THE DISK,

THEY ARE PROTECT TEST, READ TEST, AND SEEK TEST. THERE IS NO NEED TO

RON OTHER TESTS, THEREFORE THEY ARE NOT EXPLAINED.

Press <EXECUTE>.

The selected test will begin and operate as described previously.
Table 5-6

DRIVE TYPE LIST USED BY FORTUNE SYSTEMS CORP.

Al@ - Seagate 10 Megabyte (ST412)
Bl@ - Miniscribe 18 Megabyte
C20 - Ampex 20 Megabyte
J20 - CDC 20 Megabyte
J3@ - CDC 30 Megabyte
M45 - Micropolis 45 Megabyte
N78 - Micropolis 76 Megabyte
M145- CDC 145 Megabyte (Embedded SCSI)
OTHER - Use the 'init' command to hand set the drive
environment

NOTE: To determine which type of drive you have, check for a sticker
on the rear panel of your machine. If you upgrade machine (Hard
disk drive only) be sure to change this sticker to reflect the
new drive type.

TEST MODE

There are two modes the tests can be run in;

1. Sequential starts at the block number specified in START BLOCK and
runs thru the block number specified in END BLOCK.

2. Random runs the test in random blocks between the numbers specified in.
START BLOCK and END BLOCK.

START BLOCK

The Start Block may be set to any value between # and the last block
on your particular drive. To set the Start Block type the number of the
block and hit the DOWN ARROW. (This number need not be left justified.)
END BLOCK

Set in the same manner as the Start Block.
TEST TYPE

The three tests may be selected by hitting the RIGAT ARROW. A description
of each is listed below.
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TR AR R AR AR AR AR AR AR CATION A A A At Ak Ak kA k kAR
ONLY THREE TEST TYPES CAN BE RUN WITHOUT DESTROYING DATA ON THE DISK,
THEY ARE PROTECT TEST, READ TEST, AND SEEK TEST. THERE IS NO NEED TO
RON OTHER TESTS, THEREFORE THEY ARE NOT EXPLAINED.

1. PROTECT TEST - This test reads the data from the current block, checks
the CRC character and stores the data in main memory. It then writes a
random pattern into the current block, reads this pattern and compares
what it read with what it wrote, this is repeated 16 times. The original
data is then written from main memory back to the disk. If you wish to
run this test randomly see Loop Count below.

2. READ TEST - This test does no writing, it reads the data in the
current block and checks the ECC and CRC characters only. It runs much
faster than the Protect test. If you wish to run this test randomly see
Loop Count below.

3. SEEK TEST - This test checks for any head settling or seeking problems
on the hard disk. It may be run in sequential or random mode.

LOOP COUNT

When in sequential mode the tests will run from the Start Block thru the
End Block, then repeats the seguence as many times as specified in the
Loop Count

When in random mode each operation decrements the loop count by one,

therefore, it should be set to the number of operations you wish to do.
If you set the loop count to the same number as the End Block and leave
the Start Block at 8 all blocks between start and end will be operated on
randomly.

Exiting hdtest

If hdtest is running, press <CANCEL/DEL>, and wait for the system to
prompt 'Hit any key to continue'. Press any key, and the diagnostic main
menu will be displayed, hit F16 (QUIT) and the boot prompt will appear.
Do not attempt to power off or reset the system while hdtest is running.
Always return to the main menu or the boot prompt. Failure to do so may
result in loss of data from the disk.

When hdtest finishes normally the message 'Hit any key to continue' will
appear automatically.

APPROX. RON TIMES

SEEK TEST - 10 minutes on a 45 Megabyte disk.

SEQUENTIAL PROTECT TEST - 40 minutes on a 45 Megabyte disk. SEQUENTIAL
READ TEST - 4 minutes on a 45 Megabyte disk.

NOTE: Test times will differ depending on disk capacity and access
time.
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HDTEST Error Messages

The purpose of hdtest is to verify the integrity of the hard disk
subsystem consisting of a winchester disk controller and one or more
winchester disk drives. The most serious errors are HARD ERRORS
indicating either an ID NOT FOUND or DAM NOT FOUND. less serious errors
are SOFT or TSFT errors indicating that an error was detected but was
corrected during one of the retries.

HARD ERRORS

When a disk is formatted, ID fields are written to each block for
identification. If an ID NOT FOUND message is encountered, this means
that the ID field cannot be read, therefore, the data in that block
cannot be accessed.

For instance: A system in the field that has been working fine for a
good number of months when suddenly HD ERROR messages appear. The F.E.
arrives at the site and immediately runs hdtest diagnostic. While running
SH) READ (usually the best to start with) HARD ERRORS start appearing
randomly on all parts of the disk (ID NOT FOUND). If this is the case,
the first thing to do is replace the hard disk controller. Usually disks
do not go bad in random areas but rather sequentially or in repeating
patterns, the latter referring to a particular head problem. If one
block consistently repeats the HARD ERROR message when doing more than
one loop count, it should be spared. Refer to page 5-31 for sparing
procedure.

If replacing the WD controller does not cure the problem, it is probable
that the data is lost and the drive should be replaced.

SOFT ERRORS

Soft errors are less severe meaning that an error was reported by the WD
controller, but was corrected during one of the retries. Usually they
are not a problem unless they repeat in multiple loops of testing. If
this is the case spare the block according to the procedure on page 5-31.

Track Format
| GAP 3 | 14B | AM | IDENT | CYL | SH | SEC | CRC | 3B |

I
|_(4E) | (9@)](Al)] 1 Low | 1 1 _2B {JM)_I
I

| 12 | aM | AM | DATR | ECC | 3B | GAP 4
|_(e0
I | I

| DATA FIELD | |_NOTE 6
WRITE GATE I

1
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NOTES

1) 12B indicates field is 12 bytes in length.

2) (@88) is the hexadecimal value written.

3) MSB of SH field is the Bad Block mark. When this bit =1 a
bad block is detected. The ID field must be good.

4) 1IDENT field is used to identify number of cylinders. (5 MB
drive = FE, 10 MB drive = FF).

5) G@AP 3 is 30 bytes in length and is written for each
sector.

6) GAP 4 is 800 bytes in length and is written only after the
last sector on a track. :

7) WRITE GATE indicated here assumes a write command to a
formatted disk.

RETRY

The Western Digital Hard Disk Controller automatically retries most
errors. For example, if a CRC error is encountered during a read
operation the controller will try 16 times to read the sector. If
unsuccessful it will do an auto restore and an auto seek back to the
affected track and try up to 16 more times. If still unsuccessful it
will set the appropriate bit (or bits) in the Status and Error registers
and present an interrupt to the processor.
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Comm-A Diagnostic
Loading Comm-A diagnostic

NOTE: All communication cables must be removed from the device(s) being
tested for a valid test.

Load the diagnostic according to the procedure on page 5-1 or 5-2 and
select file name 'fd@2/coma'. After the diagnostic is loaded, the message
'Fortune Systems Comm-A Diagnostic' will appear in the upper left corner
of the screen followed by;

'COMM-A" Devices with proms found in option slot(s): X
(if you have a Comm-A board with proms)

Devices without proms found in buss option slot(s): X
(if you have a board without proms)

coma:
:

This prompt is displayed whenever the COMM-A diagnostic program is
waiting for an operator command.

An upper or lower case H (for Help) 6: the HELP key from the COMM-A
prompt displays the following:

# = Run tests

1 = Hardware environment

2 = Diagnostic reporting

3 = Test Selections

g = quit Comm-A diagnostics
Where:

@ causes all tests selected to execute. (see below)
1 asks about the Hardware environment. (page 5-44)
2 displays the data dump information. (page 5-47)

3 asks which test(s) to run. (page 5-47)

q exits to 'Boot Prompt'.

Run Command

A '#' (CR) from the COMM-A prompt will cause all tests, or those
tests currently selected, to be executed. (See Test Select Command
page 5"470)

The COMM-A program is intitialized to automatically run all COMM-A
tests on devices found. Currently, there are four groups or COMM-A
diagnostic tests which test the following hardware functions:

. Character size logic. Tests 1-4 of group 1. See table 5-8.
Stop bit logic. Tests 1-3 of group 2. See table 5-9.

. Parity logic. Tests 1-12 of group 3. See table 5-10.

. Baud rate logic. Test 1-13 of group 4. See table 5-11.

B W N
L]

4/87 5-39 32:16 FSM




Diagnostics
Hardware Enviromment Command

A 'l' from the COMM-A prompt causes the diagnostic program to display
several prompts which query the operator about the Hardware
Environment.

The first prompt is:
Which Slots Contain COMM-A Boards? (X) already defined.
NOTE: You need not define slots already found.

Type H (H for help) or press HELP key. The following help prompts
will be displayed:

ALL
(S)
(s,8)
(s-8)

Where:

All slots A,B,C,D,E

Single slot, Enter (A-E)

Multiple slots separated by commas.
From slot (S) thru slot (S)

ALL tests slots A-E

(S) single slot entry: 'C' means just run test(s) on COMM-A
board in slot C

(S, S) multiple slot entries separated by comas: 'A,D,E' means
just slots A, D, and E will be tested.

(S-S) multiple slot entries: 'A,C-E' means slots A,C,D,E
contain COMM-A boards.

The next prompt asks which channels to test:
Which Channels Are To Be Tested? (ALL;A;B;C@;Cl;#,#-#,ASK)

Type H (H for help) or press HELP key. The following help prompt will
be displayed:

NOTE: See page 5-50 for an explanation of channels, ports, and DART
chips.

Chamnel Selects:

ALL
A
B

aAll Channels 6,1,2,3

Channels 0,2

Channels 1,3

co Chip @ channels 4,1

Cl Chip 1 channels 2,3

(#) = Single channel, Enter (2,1,2, or 3)

(#-#)= From channel (#) thru channel (#)

ASK = Ask above chamnel selects on a per slot basis

Where:

Pnonwonoun

All means test all OOMM-A channels for all DART chips in all slots
previously specified.
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If slot C & D were selected, then channels 6-3 of slot C and
channels 0-3 of slot D will be tested.

'A' means test only the A channels of both DART chips for all boards
specified. There are currently 2 DART chips per board.

'B' means test only the B channels of both DART chips for all board
specified.

'CP' means test only the channels of the first DART chip for all
boards specified.

'Cl' means test only the channels of the second DART chip for all
boards specified.

'#' means the channel number from @ thru 3
'0' means channel A of first DART chip.
'l' means channel B of first DART chip.
'2' means channel A of second DART chip.
'3' means channel B of second DART chip.
'#-#'means test channels # thru channel #.

For example:

'#,2-3' means test channel A of first DART chip and both
channels of second DART chip.

NOTE: A mixture of '0,Cl' is illegal.

'ASK' means ask the above channel prompt on a per slot basis. If
ASK is entered, then the following prompt is displayed:

Which Channels of Slot X Are To Be Tested? (ALL;A;B;CO8;Cl;#,#-#)
Where:

X is the slot (A,B,C,D,E).

The above definitions are the same but only on a per slot basis.

| For Example:

If slots C,D were selected to be tested and ASK is entered from
the channel prompt, then the following prompts will be
displayed:

Which Channels of Slot c Are To Be Tested? (ALL;A;B;C0;Cl;#,#-#)
ALL:A

Which Channels of Slot d Are To Be Tested? (ALL;A;B;C0;Cl;#,#-#)
ALL:9,3

The Operator chose to test only channel A df both DART's in Slot
c. From the Slot d prompt channel A of the first DART was
selected and channel B of the second DART.
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NOTE: The current channel selections are automatically displayed on
the next line terminating with ':'. If a CR is entered, these PR
default values are used.

N 7
The COMM-A program is initialized to test both channels of both
DART chips of the COMM-A board in slot c.
The next prompt asks, whether external jumper (s) is (are) used.
External Jumper (s) used?
If external jumpers are used, type a y (for yes).
NOTE: 'External jumper' refers to jumpering pin two to pin three of
: the port(s) to be tested. Any type of jumper may be used, and
allows the data driver and receiver to be tested.
Diagnostic reporting Command
A '2' from the COMM-A prompt causes a prompt to be displayed which
allows the operator to alter the dump information. The following
prompt is displayed:
S =?2?? start of dump (0 - -1) (currently 0)
L = 2?2 length of dump (currently 32)
D=7? dump select (@-sil,l-err,2-comp,3-rcvd) (currently 1)
P=7? pass/fail select (@-sil,l-fail,2-pass,3-both) (currently 3)
R = y/n run tests oontinuously (currently n)
CR = continues or directly enter option ;
NOTE: This command is not necessary for normal 'in the field'
troubleshooting.
Test Selections Command
A '3' from the COMM-A prompt causes the following display to appear:
RUN TESTS? (ALL;G,ALL; G,#; G,#-#)
Where:
ALL executes all COMM-A diagnostic tests.
G,ALL executes all tests in group G.
G,# executes test '#' in group G.
G, #-# executes test '#' thru test '#' in group G.
PASS/FAIL Message
A PASS/FAIL message is displayed after each test completes. A brief
description of the test is also included in the message. The format
of the PASS/FAIL message is as follows:
Test N of group G, PASSED. D- D.
Where: P
N - is the test number v
G - is the group number g

D - is up to 35 characters of test description.
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TRANSMIT/RECEIVE Error Message

If the number of characters transmitted or received does not agree
with the expected number, then the following error message is
displayed:

Channel C of Slot S: Transmitted T, received R, expecting E
characters

C - is the channel in error

S - is the slot in error.

T - is the actual number of characters transmitted this test

R - is the actual number of characters received this test

E - is the number of characters expected to be transmitted/received

The following tables contain the values used in each test. These
tables are for Character Size Tests, Stop Bit Tests, Parity Tests and
Baud Rate Tests.

TABLE 5-8
Character Size Tests

Test Character
Group Number  Stop Bits Size Baud Rate Parity
1 1 1 5 19200 odd
1 2 1 6 19200 odd
1 3 1 7 19200 odd
1 4 1 8 19200 odd
TABLE 5-9
Stop Bits Tests
Test Character
Group Number  Stop Bits Size Baud Rate Parity
2 1 1 8 19200 odd
2 2 1.5 8 19200 odd
2 3 2 8 19200 odd
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TABLE 5-10
Parity Tests
Test Character
Group Number  Stop Bits Size Baud Rate Parity
3 1 1 5 19200 odd
3 2 1 5 19200 even
3 3 1 5 19200 none
3 4 1 6 19200 odd
3 5 1 6 19200 even
3 6 1 6 19200 none
3 7 1 7 19200 odd
3 8 1 7 19200 even
3 9 1 7 19200 none
3 10 1 8 19200 odd
3 11 1 8 19200 even
3 12 1 8 19200 none
TABLE 5-11
Baud Rate Tests
Test Character
Group Number  Stop Bits Size Baud Rate Parity
4 1 1 8 50 odd
4 2 1 8 75 odd
4 3 1 8 110.2 odd
4 4 1 8 134.5 odd
4 5 1 8 150 odd
4 6 1 8 300 odd
4 7 1l 8 600 odd
4 8 1l 8 1200 odd
4 9 1 8 1800 odd
4 10 1 8 2400 odd
4 11 1 8 4800 odd
4 12 1 8 96 00 odd
4 13 1 8 19200 odd
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Comm—A Board Layout

There are two types of Comm-A boards, two port and four port. On a two
port board there is one DART (dual asynchronous receiver/transmitter)
chip, and on a four port board there are two DARTs. Each DART consists of
two communications channels which are usually referred to as channel A
and channel B. The DARTS on a board are referred to as chip 8 (or the
first DART chip) and chip 1 (or the second DART chip). (A two port Comm-A
board, of course, only has chip 0 or the first DART chip). The plugs on
the back of the board into which we plug peripherals are referred to as
ports and the ports are numbered # and 1 (for a two port board) or @ thru
3 (for a four port board). Below is a chart of this DART, channel, port
concept as used by the COMM~A diagnostic.

Four Port Comm-A

Rear view
| |
| CHIP @ CHIP 1 |
| | \ I \ |
| | P | | p | |
| I o | | o | |
| I R | | R | I
| R | T | |
| | | | | |
| 1 8 | I 2 | |
| l—/ — / I
: CHAN A CHAN A :
| CHIP @ CHIP 1 |
| | \ | \ |
| | S - I
| | o | I o | |
| | R | | R | |
I | I T | |
| | | | | |
| I 1 | I 3 | |
| 7/ l__/ |
o ame
| I
| I

NOTE: A two port board is the same as this except chip 1 (both channel
A and B) or ports 2 & 3 are missing.
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Comm-B Diagnostic

Loading comb diagnostics

Load the comb diagnostic according to the instructions on page 5-1 or

5-2, and select 'fdf2/comb'. After the diagnostic has loaded the
following menu will appear:

comb: Fortune Systems Comm - B Diagnostic
Version 4.6. Made Jul 24 1985 at 16:31

General command format is: <cmd [argl] [arg2];<cmd> ... <cr>
Use 'HELP'.....to reprint this summary
Use 'DEL'......to terminate testing after the current test
a(ddr).........argl-arg5 are the option slots to test: abcde
c(ount)........argl is the number of times to repeat each test
d(isplay)......prints all currently selected options
e(xternal).....loopback testing selected for test 'd'
-e(external)...test 'd' reverts to internal loopback SIO testing
g(0)esseessaes.XeCutes selected tests
l1(o0p)eeeeso...if argl is 'e', sets test to loop on first error
'a' sets selected test(s) to loop till killed
'f' arg sets selected test(s) to loop till first error
=1(00pP) eeeses..turns off loop mode
p(ause)........on any error until the space bar is pressed
-p(ause).......turns off pause on error mode
g(uit)eescss...exits to boot prompt ':'
r(ange)........argl, are starting, ending word address’' for test 6
missing arg(s) default to top and/or bottom of memory
t(est)eees.ee.arg(s) or arg-arg select test(s) tests to be run
'comm-b' device found in buss option slot(s): C

Running comb diagnostic

It is recommended that all tests be run with all cables to the Comm-B
board disconnected. To do this it is only necessary to type 'g'<RETURN>.
If all tests run successfully it is recommended that pins 2 and 3 be
jumpered together and test 'd' be run. To run test 'd' in loopback mode
type 'pse;t d;g' <RETURN>. ('p' sets pause on error, 'e' sets loopback
mode 't d' selects test 'd', and 'g' causes the test to run).

Error Messages

Each test returns its own error messages and if any test fails the Comm-B
board should be replaced.
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Loading bitg diagnostics
Load the bitg diagnostic according to the instructions on page 5-1 or

5-2, and select 'fd@2/bitg'. After the diagnostic has loaded the
following menu will appear:

bitg: Fortune Systems Monochrome Graphics Diagnostic
Version 4.0. Made Jul 24 1985 09:57

General command format is: <camd [argl] [arg2];<cmd> ... <cr>
Use 'HELP' key to reprint this summary.
Use 'DEL' to terminate testing.
a{(ddr).........arg(s) are the optin slots to test (abcde).
Without arg(s) each bitmap board found is
displayed and will be tested.
c(ount)........argl is the number of passes to perform.
d(isplay)......prints all currently selected options
G(0)eeeessesss.XeCUtes selected tests.
1(0OpP)essesses.argl= 'e' loop on first error.
argl= 'a' loop until terminated by 'DEL'.
-1(00P) sesees..turns off loop mode.
plause)........0n any error until <SPACE> is pressed.
-p(ause).......turns off pause mode.
g(uit)eeeesss..exits to boot prompt 'Boot:’.
t(est)eeees....args are the tests to run each pass. With no
args, each test is enabled and a description of
it is displayed. Use arg-arg to specify range of
tests to be enabled.

'Graphics' devices found in buss option slot(s); A

Running bitg diagnostic

To run bitg diagnostic, type 'g' <RETURN>. To select other
parameters, see menu above.

NOTE: When using graphics coprocessor as (ONSOLE, bitg diagnostic will
NOT run. You must have an alternate console.(available with 1.8
MOM ROMS). It is not recommended to use two display terminals
from the same 12 volt buss. (i.e. both out the back of the
system without external power). This causes undue stress on the

system power supply.

There MUST be a monitor connected to the graphics card to run the
diagnostics as there are tests that utilize the graphics display device.

Error Messages

Each test returns its own error messages and if any test fails the
Graphics board should be replaced. Use interaction required for test
1 !
g'.
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Di ti
PIO Diagnostic

Loading pio diagnostics

Load the pio diagnostic according to the instructions on page 5-1 or 5-2,

and select 'fd#2/pio'. After the diagnostic has loaded the following menu
will appear:

{ J
./

pio: Fortune Systems Parallel I/0 Diagnostic
Version 4.0 Made Jul 24 1985 at 12:00

command format: <cmd [argl] [arg2]; <omd> ... <cr>
Use 'HELP'......to reprint this summary
Use 'DEL' ......to interrupt testing.
a(ddr)..........arg(s) are the option slots to test (abcde).
clount).eeeec...argl is the number of passes to perform.
d(isplay).......prints all currently selected options
e(nable)........enables parallel port testing.
-e(nable).......disables parallel port testing.
g(0)eeesessses€Xecutes selected tests
1(OOP)eeeseseecargl = 'e' test to be repeated if it failed.
. 'a' test(s) to loop until terminated be DEL.
'f' test(s) to loop until first error.
-1(00pP) eeeses..turns off loop mode
p(ause)........0n any error until <SPACE> is pressed.
-p(ause).......turns off pause mode
g(uit)eseeseso.exits to boot prompt 'BOOT:'.
t(est)eeeeeesesarg(s) are the tests to run each pass. With no
args, each test is enabled and a description of o
it is displayed. Use arg-arg to specify a range
of tests to be enabled.
'PIO' devices found in buss option slot(s): D
pio:

Running pio diagnostic

To run pio diagnostic, type 'g' <RETURN>. To select other
parameters, see menu above.

Error Messages

Each test returns its own error messages and if any test fails the
PIO board should be replaced.

\Q«—v, .
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Streamer Tape Diagnostic

( Loading the Streamer Tape diagnostics
| The Streamer Tape diagnostic is not a stand-alone program, and

therefore, cannot be loaded in the same manner as, for example, the
hdtest and mem test are loaded.

The Streamer Tape diagnostic is called tapediag. This name should be
used for loading the diagnostic.

Log in to the system as root.
The system should return a pound sign (#) prompt.

Insert the diagnostic diskette into the diskette drive and mount the
filesystem on the /f directory with the following command:

mount /dev/fd#2 /f followed by <RETURND.

NOTE: After rumning the diagnostic, remember to unmount
the diagnostic diskette before attempting to
remove it from the diskette drive. The unmount
command should be as follows:

umount /dev/£d82 followed by <RETURND.

( o

Before loading the tapediag program be sure that
a scratch tape is in the drive.

Load the tapediag program with the following command:
/f/tapediag followed by <RETURND.

After pressing <RETURN> the following screen will appear:
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tapediag: Fortune Systems Tape Streamer Diagnostic ’ | -
Version 4.0. Made Jul 24 1985 at 12:06

general command format is: <cmd [argl] [arg2];<cmd>...<cr>
'HELP' or '?'..displays this command menu.
'DEL'..........terminates executing test and returns to command mode.
clount).eeeseso [##] is the number of times to repeat each test.
d(isplay)......displays all currently selected test(s).
e(rase)........erase the entire tape.
g(0)eesessse...xecutes the selected test(s).
h(istory)......display status file. [p] print file. [c] clear file.
i(nitialize)...reset and restart PIO daemon.
1(00p)eeseesesaloop control. [e] causes failing tests to be repeated.
[f] tests are repeated until the first failure. [a] tests
are repeated until 'DEL'. -1(oop) disables loop mode.
p(ause)........pause on error until <SPACE> is hit. -p(ause) disables it.
g(uit).ese.....exit diagnostic.
r(ead).........read entire tape. [b ###] read ### blocks. [1] read label.
s(ilent).......enables silent error reporting. -s(ilent) disables it.
t(est)eeeeee... [#-#] selects test(s) to run.
v(erbose)......enables verbose reporting. -v(erbose) disables it.
w(riteé)........write entire tape. [f] write file mark. [b ###] write
### blocks. [1] write label.
tapediag:

[At this point we are ready to enter a command].

If 't' is entered after the : (colon) the following test
description screen is displayed:

Test 1 - Detect Tape presence

Test 2 - Detect Write-protected tape

Test 3 - Detect LED confirmation of drive online
Test 4 - Write/read 1 sector (512 bytes/sector)
Test 5 -~ Write/read 1 file of 10 sectors

Test 6 ~ Write/read 3 files of 10 sectors each

Test 7 - Write/read entire tape, 200 sectors at a time
Test 8 - Retension Test

tapediag:

running 'tapediag’

The following procedure is recommended for testing the Streamer Tape
system.

Load the 'tapediag' diagnostic as described above.
From the general command menu select t 4-8 (to run tests 4-8)

Press <RETURN>.
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Select the g(o) command to begin test execution.
Press <RETURND>
The diagnostic will cycle thru the non-interactive tests #'s 4-8.
The diagnostic will display error messages which are self explanatory.

If the Streamer Tape system fails the diagnostic the following is
suggested:

Try different media (tape) as the tape itself is the weakest
link in the system. ,

Try a different PIO controller.

Try a different tape drive.
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Duplicating Diagnostic Disks

The following procedure will enable you to duplicate your diagnostic
disk. That portion of the following list that is in boldface type is
data you must enter. All of the inputs are made after you login as
'root'. After you login you should see the pound sign prompt (#). Begin
entry of commands below from this prompt. That portion of the list that
is mot in boldface type are messages returned to you by the operating
system. Diagnostics are for your use only, and are not to be given to
anyone else.

Insert your master diagnostics disk copy into the flexible disk drive and
proceed.

# mount /dev/fd82 /f£<RETURND
# mkdir diag<RETURN>

# cd diag<RETURN>

# cp -rvsot /f/* .<RETURYD

copy /f/REAIME to ./REAIME
copy /£f/bitg to ./bitg

copy /f/coma to ./coma

copy /£/comb to ./comb

copy /f/eastart to ./eastart
copy /f/fdtest to ./fdtest
copy /£/hdtest to ./hdtest
copy /f/kbtest to ./kbtest
copy /f/mem to ./mem

copy /f/memlow to ./memlow
copy /f/mmu to ./mmu ‘
copy /f/pio to ./pio

copy /f/tapediag to ./tapediag
copy /f/reconf to ./reconf
--examine directory /f/sa
~-make directory ./sa

cp: copy /f/sa/reconf to ./sa/reconf linked to ./reconf

# bootcp /dev/rfdd# boot B<RETURN>
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# rdconf -b /dev/rfd#8 > conf<RETURN>

$# wount /dev/fAP2<RETURN>

EEEREREEREREESTELS EEEEEEEREXR:

Remove the master disk from the drive, and
insert a blank disk.

 k k k x k k k k k k k k k k k x k x k x k%

# /etc/format —c conf /dev/rfAd@8<RETURN>

# bootcp boot /dev/rfd8 P<RETURND
# /etc/mkfs ~a /dev/rfdB82 <RETURN>
file system size = 740

isize=224

mn/n=110

# mount /dev/fd82 /f<RETURN>
# rm boot conf<RETURN>

# cp -rvsot * /E£<RETURND
copy REAIME to /f/README
copy bitg to /f/bitg

copy coma to /f/coma

copy comb to /f/comb

copy eastart to /f/eastart
copy fdtest to /f/fdtest
copy hdtest to /f/hdtest
copy kbdtest to /f/kbdtest
copy mem to /f/mem

copy memlow to /f/memlow
copy mmu to /f/mmu

copy pio to /f/pio

copy tapediag to /f/tapediag
copy reconf to /f/reconf
——examine directory sa
~-make directory /f/sa

cp: copy sa/reconf to /f/sa/reconf linked to /f/reconf

4/87
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# 11 /f<RETURN

total 188

-rw-r--r-— 1 root 301 Aug 18 £9:28 REAIME
-r—r--r-— 1 root 39908 Jul 10 09:15 bitg
~[~=r=--r=-- 1 root 31640 Jul 10 £9:15 coma
-r~=r--r-- 1 root 77404 Jul 16 09:15 comb
-r——r--r-- 1 root 7328 Jul 190 09:15 eastart
~r--r——r-- 1 root 24316 Jul 1@ 99:15 fdtest
-r~-r--r-- 1 root 69476 Jul 10 @9:15 hdtest
-r~-r~-r-- 1 root 29006 Jul 16 09:15 Kkbtest
-r=-r--r-- 1 root 10692 Jul 10 09:15 mem
-r--r--r-- 1 root 13768 Jul 10 £9:15 memlow
~p=~—r—r-- 1 root 9852 Jul 10 09:15 mm
~r~=r~-r=-- 1 root 40196 Jul 10 09:15 pio
-IWXIwxr-x 1 root 30372 jul 16 13:83 tapediag
=f=~=r=--r-- 1 root 18068 Jul 10 09:15 reconf
drwxrwxrwx 1 root 48 Jul 10 09:15 sa

Tkt kXX XRNOTE®* &% % & &% & &
* Dates times and numbers may be different

*®
* on your files. *
® %k Xtk k X k k k k k k kR k¥ kX k x k k k k%

# umount /dev/fdB2<RETURN>
% fsck /dev/fAP2<RETURN>

/dev/£402

**Checking /dev/£d@2

**phase 1 Check Blocks and Sizes
**pPhase 2 Check Pathnames
**Phase 3 Check Connectivity
**Phase 4 Check Reference Counts
**Phase 5 Check Free List

13 files 196 blocks 513 free

$# cd /<RETURN>
# m -r diag<RETURN>
# <CONTROL D> will return you to the login prompt

At this time you are finished making and checking a duplicate disk,
remove your new disk and put a write protect tab on it.
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CHAPTER 6
MODULE REMOVAL AND REPLACEMENT

Maintenance of the system has been simplified by designing modules so
that they are easy to replace when a malfunction does occur. The system
can be disassembled and re-assembled in a very short time, so that user
downtime due to hardware malfunction is reduced.

The fasteners used in the system are removed with a standard size
phillips or common blade screwdriver. The monitors are removed with a
standard size phillips, common blade screwdriver or an allen wrench.
Screws should be tightened to approximately 36 inch pounds of torque.
Excessive torque will cause threads to strip.

It should never be necessary to force or pry components apart. If it
becomes difficult to remove a component, re-check that all fasteners have
been removed, then carefully work the components apart.

References to direction in this chapter, such as "right" or "left", are
those as seen by an operator facing the system during normal operation.

Reference Parts Chapter for blown up view of components if necessary.

Re-assembly of the system is the reverse of disassembly procedure unless
noted.

All removal and replacement procedures are performed on systems with the
power cord removed.

Required Tools
. Flat-blade screwdriver
Phillips screwdriver
. Needle nose pliers
. Allen Wrench (5/32")

B W N =
.

X2 XX XWARNING?*®** %% %%

Always remove the power cord from the rear of the system before removing
any cover, module, or cable, Hazardous voltages are present within the
cabinet when power is applied which can damage system components, and
injure anyone working on the system with power applied.

The following procedures should always be done before disassembling any
system: .

1. Disconnect the AC power cord from the CPU.

2. Disconnect the keyboard and the monitor from
the CPU.

3. Make a note of the port to which each device
(such as printers, terminals, or modems) is
connected to on the CPU.

4, Disconnect all devices connected to controllers.

5. At this point we are ready to begin with the
removal of the cover.
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TOP OOVER DISASSEMBLY

This section describes, in detail the procedures for removing the system
top cover. ‘There are actually two types of top covers on the 32:16
models, the Soft Tooled Skin (STS) and the Hard Tooled Skin (HIS). The
difference is that the STS are painted and the HTS have the color and
texture molded into the plastic. The way to determine an HTS CRU or
Keyboard from an STS CRU or Keyboard is to measure the length. The HTS
CPU or Keyboard is twenty-three inches long and the STS CPU or Keyboard
is twenty-two inches long.

NOTE: Do not turn the CPU assembly on end or upside down when removing or
replacing the covers. The assembly can be easily dropped or excessively
flexed possibly causing damage.

The CPU assembly should always be set on a suitable work surface, such as
a desk top or workbench.

STS Top Cover Disassembly HTS Top Cover Disassembly

STS top cover is held in place by HTS top ocover is held in place by
six screws which are accessible eight screws which are accessible
from the bottom of each side and from the bottom of the unit. Three
one screw which is accessible screws are located at each end and
from the top of the WD controller two screws are located in the back.
I/0 back panel (this screw may or One screw, accessible from the top
may not be there). of the WD controller I/O back

panel, will also have to be
1. Position the CPU or Expansion loosened.
Cabinet so that one end
extends beyond the edge of 1. Position the CPU so that one

the work surface end extends beyond the edge of
approximately one inch. the work surface approximately
Loosen the three captive one inch. Loosen the three
screws in that end . captive screws in that end.

2, Extend the opposite end of 2, Extend the opposite end of the
the CPU off the edge of the CPU off the edge of the work
work surface approximately surface approximately one inch
one inch and loosen the three and loosen the three captive
captive screws on that end. screws on that end.

3. When all screws have been 3. Reposition the CFU so that the
loosened carefully reposition back edee is extended over the
the CRU or Expansion Cabinet edge approximately one inch and
assembly on the work surface, loosen the screws there,
and lift off the top cover 4, When all screws have been
and set it aside. Removal is loosened, carefully reposition
now complete. the CRU on the work surface,

and 1ift off the top cover and
set it aside. Removal is now
complete,
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FRONT PANEL DISASSEMBLY

This section describes in detail the procedures for removing the system
front panel. 'There are actually two types of front panels on the 32:16
models, the Soft Tooled Skin (STS) and the Hard Tooled Skin (HTS).

STS Front Panel Disassembly

The front panel is held in place
by two retainer straps. These
straps are held by two screws
which are accessible from the
front bottom of the system.

1.

2.

Remove top cover (refer to
Top Cover Removal). ,
Position the CPU so that the
front extends beyond the edge
of the work surface
approximately one inch.
Loosen the two screws at each
corner of the base plate
approximately eight turns
each.

Slip the retainer straps off
each end of the front panel,
open the flexible disk door,
and lift the front panel out
and away fram the base plate.
Disconnect the in-line
connectors on the wires to
the light-emitting diodes
(LED lights), and set the
front panel aside. Removal
is now complete.
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HTS Front Panel Disassembly

The front panel is held in place by
two alignment tabs that clip to the
base of the CPU and one screw
located in the center top of the

front panel.

1. Remove top cover (refer to Top
Cover Removal).

2, Position the CPU so that it is
stable,

3. Remove the floppy drive latch
by using a small phillips
screwdriver.

4. Remove center screw on front
panel.

5. Remove front panel by pushing
in the sides and pulling
upwards.

6. Disconnect the in-line
connectors on the wires to the
light-emitting diodes (LED
lights), and set the front
panel aside. Removal is now
complete,
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REAR PANEL DISASSEMBLY

This section describes in detail the procedures for removing the system

rear panel. There are actually two types of rear panels on the 32:16
models, the Soft Tooled Skin (STS) and the Hard Tooled Skin (HTS).

STS Rear Panel Disassembly

The rear panel is held in place
by three alignement tabs which
slip into the CHU.

1.
2,
3.

Remove top cover (refer to
Top Cover Removal).

Position the CPU so that the
back is facing you.

Gently lift the rear panel by
the left end. While rotating
it toward yourself disengage
the panel from the base and
from around the power supply
(it may be necessary to
loosen the power supply
screws to allow enough
Cclearance to remove the rear
panel).

Remove the AC power plug from
the fan, and slip off the
ground wire from the fan
assembly.

Removal is now complete.

04/87

HTS Rear Panel Disassembly

The rear panel is held in place by
three alignement tabs which slip
into the CPU and the two screws
which hold the top cover in place.
WD controller will have to be
removed to get the rear panel off.

1.
2.

7.

Remove top cover (refer to Top
Cover Removal).

Position the CPU so that the
back extends beyond the edge of
the work surface approximately
one inch.

Remove the two screws that go
through the back panel, which
are used to secure the top
cover,

ILoosen the two screws that are
on the back of the WD
controller I/0 back plate and
removal.

Loosen the two screws holding
the memory board grill and
remove the grill.

Gently lift the rear panel by
the left end. While rotating it
toward yourself disengage the
panel from the base and from
around the power supply (it may
be necessary to loosen the
power supply screws to allow
enough clearance to remove the
rear panel).

Remove the AC power plug from
the fan, and slip off the
ground wire from the fan
assembly.

Removal is now complete.
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FAN DISASSEMBLY

This section describes in detail the procedures for removing the fan from
the rear panel. There are two types of fans to be concerned with. The
STS system fan and the HTS system fan (quiet fan).

STS Fan Disassembly

The fan is held in place by four
screws which are accessible once
the rear panel has been removed.

1.
2.
3.

Remove rear panel (refer to
Rear Panel Removal).

Place rear panel on a
suitable work surface.

Take note of where the memory
alignement piece and ground
connection are located.
Remove the four screws and
gently lift the fan from rear
panel.

Removal is now complete,
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HTS Fan Disassembly (Quite Fan)

The fan is held in place by four
screws which are accessible once
the rear panel has been removed.

1.
2.
3.

Remove rear panel (refer to
Rear Panel Removal).

Place rear panel on a suitable
work surface.

Take note of where the memory
alignement piece and ground
connection are located.

Remove the four screws and
gently lift the fan from rear
panel. ]

Removal is now complete.
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POWER SUPPLY DISASSEMBLY

This section describes in detail the procedures for removing the power
supply. The power supplies we will be concerned with are the Zenith (22
& 28 amp), Western Electric (32 amp), Digi Power (37.5 amp) and the
Kyosan (located in Expansion Cabinet).

Even though there are several types of systems, the power supplies are
all held in place by two screws. Therefore there will only be one
description given. If removing power supply from an Expansion Cabinet,
skip step 4.

Power Supply Disassably

The power supply is held in place by two screws which are only accessible
once the cover has been removed.

1. Remove top cover.

. Remove connectors from fan.

. Remove the power supply connectors fram the back of drives and from
the load resistor on expansion cabinet fan.

. Remove the main connector fram central logic assembly by pinching the
<;cgwnnector at each end and pulling up while holding the motherboard

n.
5. Take a long phillips screw driver (at least 6 inches in length) and
remove the two screws holding the power supply.
6. Lift the power supply up and out.
7. Set power supply to side and removal is complete.

o WN
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( FIELD REPLACEABLE UNITS DISASSEMBLY

This section describes in detail the procedures for removing the memory
boards, mother board, controller boards (pio, WD, video, SCSI, ect.),
floppy drive, hard drive and disk drive mounting chassis. As in the
previous removal procedures, there are basically two types of Field
Replaceable Unit configqurations. We will call the older configuration

STS and the newer configuration HTS.

STS FRU Disassembly

At this point, it is assumed that
the top cover, front panel, rear
panel and power supply are
already removed from system. The
following procedures assume that
you are facing the front of the
system.

1. Remove the memory card(s) by
lifting the card(s) first on
the left side then the right
side gently working the

card(s) out of the slot. Set
( card(s) aside out of the way.
~ 2. Remove all cables from both
disk drives. Be sure to note
the polarity of the cables so
that they can be reinserted

properly.

3. Remove each circuit card fram
their option slots, by
loosening the captive thumb
screw on the rear of each
option card, and lifting the
card from the back then the
front working board out of
slot. When re-assembling the
system, make sure that the
option cards are returned to
their original positions.
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STS FRU Disassembly (continued)

4.

7.

9.
10.

Remove four screws that hold
the disk bracket assembly, and
carefully lift it out of the
CPU assembly. The disk drives
should be handled with care as
they can be damaged by rough
handl ing.

Turn the disk bracket assembly
upside down and place on a
suitable work surface.

Remove the screws which secure
the drives (floppy and hard) to
the bracket assembly. Be sure
to mark the holes where screws
were removed to prevent
confusion. Remove the disk
drives and set them aside.
Remove the flexible disk drive
ribbon cable from the
motherboard, and set it aside.
Remove the six screws holding
the motherboard to the base.
Disconnect the keyboard harness
from the motherboard.

Lift the motherboard out fram
the base and set it aside. At
this point the system is now
completely disassembled.

NOTE

Whenever the motherboard is
exchanged, the Serial PAL
(location 7D on older systems
and 14A on newer systems) must
be removed from the old board
and reinstalled on the new
motherboard.
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HTS FRU Disassembly

At this point, it is assumed that

the top cover, front panel,

rear

panel and power supply are

already removed from system.
following procedures assume

The
that

you are facing the front of the
system.

1.

Remove the memory card(s) by
lifting the card(s) first on
the left side then the right
side gently working the
card(s) out of the slot. Set
card(s) aside out of the way.
Remove each circuit card from
their option slots, by
loosening the captive thumb
screw on the rear of each
option card, and lifting the
card from the back then the
front working board out of
slot. When re-assembling the
system, make sure that the
option cards are returned to
their original positions.
Remove the eight screws
holding the bracket shielding
over the drives and then
remove the shielding.

Remove all cables fraom both
disk drives. Be sure to note
the polarity of the cables so
that they can be reinserted
properly.

Remove three (maybe two on
new SX and SCSI systems)
screws, located between both
drive assemblies, that hold
the tape/floppy drive
assembly and hard drive
assembly together.

Remove the two additional
screws located on the right
side of the tape/floppy
drives, Carefully lift out
the tape/floppy assembly and
set to the side.
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HTS FRU Disassembly (continued)

7.

Remove two screws on left side
of hard drive assembly and
carefully lift out. The disk
drives should be handled with
care as they can be damaged by
rough handl ing.

Remove the flexible disk drive
ribbon cable from the
motherboard, and set it aside.
Remove the six screws holding
the motherboard to the base.
Disconnect the keyboard harness
from the motherboard.

Lift the motherboard out fram
the base and set it aside. At
this point the system is now
completely disassembled.

NOTE

Whenever the motherboard is
exchanged, the Serial PAL
(location 7D on older systems
and 14A on newer systems) must
be removed from the old board
and reinstalled on the new
motherboard.



KEYBOARD DISASSEMBLY

This section describes the procedure to disassemble an STS Keyboard and

an HTS Keyboard.

The Low Profile Keyboard is not mentioned due to the

fact that the whole keyboard unit must be returned for repair on either

an RMA (under warranty) or to PIC,

STS Keyboard Disassembly

The Keyboard is held in place by
four phillips screws accessed
from bottom of keyboard.

1.
2,

Remove coil cable from back
left side of keyboard.

Place the keyboard assembly
face down on a suitable work
surface, and loosen the four
screws in the base.

Turn the assembly face up and
lift off the top cover and
set aside. Also collect and
set aside the four screws
from the base.

Disconnect the ribbon cable
from the keyboard electronics
assembly. Lift the
key-switch assembly out and
put aside.

Disconnect the cable from
between the keyboard
electronics assembly and the
key-click volume control.
Remove the three screws
securing the keyboard
electronics assembly to the

base, and remove the
assembly. Disassembly is now
compl ete.,
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HTS Keyboard Disassembly

The KReyboard is held in place by
four phillips screws accessed from
bottom of keyboard.

1.
2.

Remove coil cable from back
left side of keyboard.

Place the keyboard assembly
face down on a suitable work
surface, and loosen the four
screws in the base.

Turn the assembly face up and
1ift off the top cover and set
aside. Also oollect and set
aside the four screws fram the
base.

Disconnect the keyboard harness
located on the left side of

keyboard.
Disconnect the cable from
between the keyboard

electronics assembly and the
key-click volume control
(located on the right side of
keyboard assembly) .

Lift out keyboard electronics
and disassembly is complete,
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This section will cover the disassembly of the Monitor, FIS 1068, and the
Fortune 1000 Terminals.

***WARNING®* * *
Exercise caution when handling the Terminals. If
a terminal is dropped or broken, there could be a
violent implosion, and danger of injury from flying
glass. Only proceed if you are thoroughly familiar
with all safety precautions that should be observed
when servicing CRT equipment.

BASIC MONITOR DISASSEMBLY

Di

Upper Shell Disassembly
The upper assembly is held

together by two screws accessed
from the bottom half of upper
assembly.

1.
2.

Disconnect coil cable from
monitor assembly.

Turn monitor upside down and
place on a suitable work
surface. Loosen the two
captive screws holding the
monitor shells together.

Once screws are loose, turn
monitor back to original
position. Slide the upper
shell up and off of the left
and right CRT mounting
brackets.

Separate the cable to the
brightness knob at the
in-line connector and set the
top shell aside.

Follow the in-line connector
to electronics board and
remove red connector from
electronics board (located
underneath center of yoke.
Remove the four screws
holding the monitor board and
Flyback transformer to the
lower shell.

Slide the CRT and bezel
assembly up and out of the
lower shell, and place face
down on a clean work surface.
Remove the four screws that
hold the bezel to the CRT,
and remove the bezel.
Disassembly is now complete

04/87

BASIC MONTITOR DISASSEMBLY (cont.)

The lower assembly is held together
by four screws accessed from bottom
of base assembly.

1.
2.

4,

Place monitor face down on
suitable work surface.

Remove four screws that hold
base assembly together and
place bottom of base to the
side.

If any repair to terminal block
or wire harness is needed
reference figure F-6 (Video
Monitor Lower Shell and Upper
Pedestal) in the parts chapter.
Disassembly is now complete.

FIS 1008 DISASSEMBLY

The FIS 1000 upper shell assembly
is held in place by two phillips
screws accessed from bottom of
lower shell.

1.
2.

6-10

Disconnect coil cable from
monitor assembly.

Turn monitor upside down and
place on a suitable work
surface. Loosen the two
captive screws holding the
monitor shells together.

Once screws are loose, turn
monitor back to original
position. Slide the upper
shell up and off of the left
and right CRT mounting
brackets.
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FIS 1099 DISASSEMBLY (cont.)
Upper Shell Disassembly (cont.)

4.

Separate the cable to the
brightness knob at the
in-line connector and set the
top shell aside.

Follow the in-line connector
to electronics board and
remove red connector from
electronics board (located
underneath center of yoke.
Remove the four screws
holding the monitor board and
Flyback transformer to the
lower shell.

Slide the CRT and bezel
assembly up and out of the
lower shell, and place face
down on a clean work surface.
Remove the four screws that
hold the bezel to the CRT,
and remove the bezel.
Disassenmbly is now complete.

Base Disassembly

The lower assembly is held
together by four screws accessed
from bottom sides of base
assembly.

1.
2.

Place monitor face down on
suitable work surface.

Remove four screws that hold
base assembly together and
two screws directly under
back base panel.

Lower bottom of base assembly
so that it sits flat on table
with PWA board exposed.

With rear base panel facing
you, remove keyboard harness
and wire assembly connector
from PWA board.

To remove PWA assembly,
remove two screws from top of
back panel, two screws from
power supply assembly and
three screws from the PWA
board.

Lift PWA assembly up and out.
Base disassembly is now
complete. Parts chapter,
figure F-12 can be referenced
if needed.

94/87

6-11

SS|

Due to the changes done on the
Fortune Basic Workstation
Electronics assenbly, it would be
best to refer to Service Notice 93
(Fortune Basic Workstation CRT
Electronics Replacement) and
Service Notice 95 (Replacing the
first release CRT Electronics with
the new NCE CRT Electronics) for
electronics disassembly.

Base Disassembly
Due to changes done on the Fortune

Basic Workstation base assembly, it
would be best to refer to Service
Notice 94 (Fortune Basick
Workstation Base Assembly
Replacement) for base disassembly
instructions.
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CHAPTER 7
PARTS

This chapter illustrates units of the Fortune system that are field
replaceable. Fortune Systems Corporation has phased in new skins for the
CPU, Video Monitor, FIS1000 and Keyboard. They are no longer painted but
have the color and texture molded into the plastic. The new keyboard and
CPU skins are one inch longer than the 0ld painted ones. The old painted
skins will be referred to as STS (soft tooled skins). The new skins will
be referred to as HTS (hard tooled skins). HTS and STS parts are not
interchangeable.

KEYBOARDS

Keymard ASSanly (H’]S/SIS) 0000000000000 00000000000000000080000 Page 7-3
Keymard ASSG'ﬂblY (mR:BaSiC Hi PrOfiIE) secececscsceccccccrceccce Pa% 7-'5
meard ASSG'ﬂbly (mR:BaSiC LOJ PrOfile) secesnssccsscsssccccncse Page 7—7

VIDEO MONTTORS

ViCbO mnitor (H'E/SIS) 9800000000000 000CCLIRIOILIOOIOOONOCOROCOROOOOOEOOGS Page 7-9
Vi&o mnitor UHEr She].l ..'..QI.‘.'.'....'.‘.Q.......I..Qd.... R% 7-11
Video Monitor Lower Shell & Upper Pedestal (HTS/STS) ceeve. «e.. Page 7-13
Vi%o MonitorBase (m/m) ® 9 0 Q0000 DOOOECOOSPIOOOOCEOOOINCOETOEBSOOPSOS PSS Pa% 7-15
Vid Monitg FIS lgg CR']E&]. ASW' (H']S/SIS) eeeoecsesccscscoresresn Page 7—17

FIS 1980 WORKSTATTON

FIS 1000 (HTS/STS) eveeeeeccscscscsssscssccsssscesasassessessss Page 7-19
FIS 1000 Upper ShEll ..cecesecesescscscscsascssssssscsssessssses Page 7-21
FIS 1000 Lower Shell & Upper Pedestal (HTS/STS) «.ceeeeeeecs... Page 7-23
FIS 1000 Base (HTS/STS) cceeeseeccocccssssvccscscscsscassssssss Page 7-25

FORTUNE BASTC WORKSTATION

BasiC WOrkStation .ceeecescscecocscssscsssscescssscscscsesesess Page 7-27
Basic Workstation DiSPlaY .eceseccscsccacesssssssescasssssssss Page 7-29
Basic Workstation Display CRT/BeZEl ASSY ceeesesssscscessessss Page 7-31
Basic Workstation CRT E1lectronicCs ASSY eecececscsscsscscsessss Page 7-33
Basic Workstation Display Base ASSY ceesccecscscesscssscsssesss Page 7-35

CENTRAL PROCESSING UNITS
@ntrﬂ Pro%ssing Unit (32: 16/@' s) 0 00000000 DQCOESOONSINOIOSEPSEPOSPEDS Pa% 7-37
Centrd Pro%ssirlg Unit (a & Sx SwI) @0 000000 OOROQOOESOCOEOONREOOEEETPOETVOSDS Pa% 7-39

TOP QONERS

.IprOVer (ms)‘....'.'....'...‘......"....................l... m% 7_41
mpcwer (HTS)...'........I......'.......'....'.."'I....'.... m% 7_43
'Ibp Cover (SX&SX S&I).onoo.oooo.-ovo'ocoooooooo.notouoooooo. Pa% 7-45

CPU BASE. ASSFMBIYS

CHJBase Assa[bly (m).......'....'.Il....‘..........‘........ Page 7-47
CmBasemsably (m)..'.......‘Q..'.."...'........'.'.'.... Pa% 7-49
m Ba% Assmly (ﬂ & Sx S&I).......'...........'........Q.. Pa% 7—51




INDEX (continued)

Clrmlt Bwr& &Intrrlal %bles (Hm/m)..Q................'.
Circuit Boards & Internal Cables (SX & SXT)ecececccccccccsscnas
Cirmit Bwrds &Interm]. &bles (& SwI)..0..0'.......0......

Disk Drlve Storage Assenbly (32:16/PS)evecessccccsssacassscncns
Dlsk Drlve Storage mse!bly (m)..........Q.......O.'...".O.'.
Disk Drive Storage Assembly (SX SCSI)eeeecesscscccosccsossccscas

FRONT PANELS
Front Parlel (m/sm)o.....o..0'0.l..‘00..0.00.000.0.0.000..'.'
Front Panel (m&sx S$I).l..l.'.'....lQ'D...Q...O..ll........

REAR PANELS

mar Panel (m)'.0..Q........‘..0.’..............."....'Ql...
%ar Pane]- (Pm).'O..'.'.I...0...........'....I"...'..."O.."
%ar Panel (&&Sx s@I)Q..Q.l'......"....0...00.......00....

EXPARSTION CABINETS

mnsion abinet Assenbly (m)..O'.0000.0...0........00...'0.
Cable Configuration Expansion Cabinet...ccceecsessccssscscences
Expansion Cabinet Assembly (60 MEG Tape Only) ceeescceccoscesscs
Ggm m@/BraCKet As%rlbly'....l....'.'.'.’...00..'0.'.'.....
Expansion Cabinet Assembly (Drive Only).ceccesescsccccescccsces
mnsion %binet Assanbly (wI)......Ql..............'...."‘

7-2

Page 7-53
Page 7-55
Page 7-57

Page 7-59
Page 7-61
Page 7-63

Page 7-65
Page 7-67

Page 7-69
Page 7-71
Page 7-73

Page 7-75
Page 7-77
Page 7-79
Page 7-81
Page 7-83
Page 7-85
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Fiqure

F-1
F-1
F-1
F-1
P-1
F-1
F-1
F-1
F-1
F-1
F-1
F-1
F-1

F-1
F-1

P-1
F-1

F-1

F-1
F-1
F-1
F-1

F-1
F-1

P-1

P-1
P-1

F-1

F-1

HTS & STS

Index Part Name
Keyboard Assembl ies

KReyboard Base
Reyboard Base

Keyboard Cover
Keyboard Cover

w NN Lol

Keyboard Electronics

FOR INTERNATIONAL KEYBOARD ELECTRONICS, USE 1001195-XX.

DASH # OF KEYBOARD ASSEMBLIES ABOVE

4 Keyclick Harness
5 Reyclick Knob
6 Rubber Feet
7 Reyboard Harness
8 Screw
8 Screw
9 Clip, EKnob
10 Screw
10 Screw .
13 Nut
14 Washer

Part Number

1000016-01
1601132-01
1901132-92
1001132-03
1001132-05
1001132-06
1001132-07
1001132-08
1901132-09
1001132-10
1601132-11
1001132-12
1601132-13

1001072-01
1001221-01

10001 20-01
100107 3-01

200117 4-01

1000122-02
1000128-01
1090129-01
1000048-01

1001283-02
1000118-01

1000137-01

1003057-02
1000118-01

1001297-01
1001231-03

Comments

Domestic
French
German

UK

Fr/Sws
Ger/Sws
Swed/Fin
Nor/Dan
Italian
Span/Port
Can/Fr
Dutch
So.Africa

HTS
STS

STs
HTS

See Note F-1
XX REFERS TO

4 Places




HIS & STS

piece
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80048-01

1861174~

ronics) and 1p

nics are,
lect
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piece

Figure F-1
KEYBOARD
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FORTUNE BASIC WORKSTATION HIGH PROFILE KEYBOARD

(Modified FIS 1008 Keyboard)

Index Part Name

Assy, Keyboard
Reyboard Base
Keyboard Cover
KReyboard Electronics
Foot, Rubber
Reyboard Harness
Screw

Screw

Part Number

1003474-01
1001657-01
100107301
2003632-01
1000129-01
1000048-05
1001283-02
1003057-02

Comments
F/1000 Only

F/1000 Only

4 Places




" FORTUNE BASIC WORKSTATION HIGH PROFILE KEYBOARD

Figure F-2

FORTUNE BASTC WORKSTATION HIGH PRCFILE KEYBOARD



FORTUNE BASTC WORKSTATION LOW PROFILE KEYBOARD

Figure Index Part Name Part Number Comment.s
F-3 - Assy, Keyboard 1003384-01 F/1000 Only
F-3 1 Keyboard Cover 19ﬂ382b-ﬂl

F-3 2 Keyboard Base 10063725-01




FORTUNE BASIC WORKSTATION LOW PROFILE KEYBOARD

Figure F-3
FORTUNE BASII!WORKST%TION LG4 PROFILE KEYBOARD
7-8



VIDEO MONTITOR
HTS & STS

Figure Index Part Neame Part Number
F-4 —_— Video Monitor Assy 1000019-01
F-4 1 Assy, Pedestal 10000941-01
F-4 1 Assy, Pedestal 1001065-01
F-4 2 Assy, Upper Shell 1000133-01
F-4 2 Assy, Upper Shell 1001063-01
F-4 3 Assy, CRT/Bezel 1901166-01
F-4 3 Assy, CRT/Bezel 1001616-01
F-4 4 Assy, Base 1000020-01
F-4 4 Assy, Base 1001068-01
P-4 5 Screw 1000118-01

F-4

F-4

F-4
F-4

ITEM 5 USED WITH ZENITH CRT ASSY ONLY

6 Screw
8 Insert
9 Screw
9 Screw

1000118-08

190123901

100011807
1003057-01

Comment.s

4 places

HTS only

HTS




Figure F-4

VIDEC MONITOR
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VIDEO MONITOR UPPER SHELL

TS & STS
Fiqure Index Part Name Part Number
F-5 - Assy, Upper Shell 1000133-01
F-5 - Assy, Upper Shell 1901063-01
F-5 1 Upper Shell 100013401
F-5 1 Upper Shell 1001064-01
F-5 2 Cable Assy 1000131-01
F-5 3 Knob 1991110-01
F-5 4 Qlip 1000137-01

7-11

Comment.s

HTS




VIDEO MONITOR UPPER SHELL
HTS & STS

!
®\A. PART OF ITEM 2

Figure F-5

UPPER SHELL
7-12
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10
11
12
13
14
15

16
16

VIDEO MONTTOR LOWER SHELL AND UPPER PEDESTAL
HTS & STS

Part Name

Assy, Pedestal
Assy, Pedestal

Wire Harness

Pedestal, upper
Pedestal, upper

Wiring Harness
Terminal Block
Tape, double sided
Screw

Plate

Spring

Nipple

Washer

Washer

Glide Button
Brass Mut

Lower Shell
Lower Shell

7-13

Part Number

1000041-01
1001065-01

1000043-01

1000132-01
1001066-01

1000468-01
100063601
1009637-01
1000139-03
10001 40~01
1000141-01
10001 42-01
1009138-38
1001231-01
10016 81-01
10001 43-01

1000149-01
1001067-01

Comment.s

3 places

4 places




s
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Fiqure F-6

LONER SHELL & UPPER PEDESTAL
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VIDEO MONITOR BASE

HTS & STS

Figure Index Part Neame Part Number Comments
F-7 - Assy, Base 1000020-01 STS
F-7 - Assy, Base 100106801 HTS
F-7 1 Monitor Base 1000130-01 STS
F-7 1 Monitor Base 1001069-01 HTS
F-7 2 Rubber Feet 1000129-01 4 places
F-7 3 Screw 1000118-08

F-7 4 Shield 1001023-01

7-15




VIDED MONITOR BASE

HTS & STS

Figure F-7
VIDEO MONITOR BASE
7-16
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Figure Index

F-8 -
F-8 1

P-8 1
P-8 3
F-8 3
P8 4

F-8 5

F-8 6
F-8 6

HTS & STS

Part Name

Assy, CRT/Bezel
Assy, CRT/Bezel

Bezel, CRT
Bezel, CRT

Bracket, CRT
Bracket, CRT

CRT Electronics

Washer

Screw
Screw

7-17

VIDEO MONITOR & FIS 1889 CRT/BEZEL ASSEMBLY

Part Number

1001166-01
1001616-01

1000148-01
1001070-01

1000135-01
10016 45-01

2000042-01

1000138-05

1000118-01
1900118-07

STS
HTS

Includes CRT
& Circuit Bd.

HTS




VIDEO MONTTOR & FIS 1868 CRT/BEZEL ASSEMBLY
BTS & STS (

Figure F-8 W
CRT/BEZEL
7-18



F-9
F-9

F-9
F-9

Figure Index Part Name Part Number
- FIS 1000 Terminal 10000992-01
1 Assy, Base 10016 96-01
1 Assy, Base 1001619-01
2 Screw 1900118-07
2 Screw 19093957-01
3 Assy, CRT/Bezel 1001166-01
3 Assy, CRT/Bezel 1001616-01

SEE FIGURE 1¢-7 FOR BREAKDOWN OF CRT/BEZEL ASSY
7 Assy, Upper Shell 1900133-02
7 Assy, Upper Shell 1901063-03
8 Assy, Pedestal 1000095-01
8 Assy, Pedestal 1001621-01
15 Insert 1001239-01

FIS 1008
HTS & STS

SEE FIGURE 1¢-3 FOR CRT ELECTRONICS MOUNTING HARDNARE

7-19

Comment s

STS

HTS Only




FIS 1090

HIS & STS

‘*%

Figure F-9
FIS 1000
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FIS 108# UPPER SHELL

HTS & STS

Figure Index Part Name Part Number Comments
F-10 - Assy, Upper Shell 1000133-02 STS
F-10 - Assy, Upper Shell 1001063-03 HTS
F-10 1 Upper Shell 10001 34~02 STS
F-10 1 Upper Shell 100106 4-23 HTS
F-10 2 Brightness Cable 10800131-01

F-10 3 Brightness Knob 1001110~081

F-10 4 Knob Clip 190@137-01

7-21




FIS 1890 UPPER SHELL
HIS & STS

®\l/PART OF ITEM 2

Figure F-10

FIS 1600 UPPER SHELL
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FIS 106¢ LONER SHELL AND UPPER PEDESTAL

BTS & STS
Figure Index Part Name Part Number Comment.s
F-11 - Assy, Pedestal 1000095-01 STS
F-11 - Assy, Pedestal 1001621-01 HTS
F-11 1 Wiring Assembly 1000043-01
F-11 2 Pedestal Upper 1000132-02 STS
F-11 2 Pedestal Upper 106016 82-01 HTS
F-11 4 Ground Cable 1001113-91
F-11 5 Captive Screw 1000135-03
F-11 6 Load Distribution Plate 1000140-01
F-11 7 Compression Spring 1000141-01
F-11 8 Nipple 1000142-01
F-11 9 Flat Washer 1000138-38
F-11 10 7 POS Connector 100060401
F-11 11 Split Washer 1901231-01
F-11 12 Lower Shell 1000149-02 STS
F-11 12 Lower Shell 1001067-03 HTS
F-11 13 Screw 1000118-88
F-11 14 Glide Button 1001681-01
F-11 15 Brass Nut 1000143-01
F-11 16 Plug 1001704-01 HTS Only
F-11 NS Vent Screw 1001111-02 STS Only
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FIS 1966 LONER SHELL Aﬂb UPPER PEDESTAL

O
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HTS & STS

i

PS WIHE LIS]

PIN NO

WIRE COLOR

ReD
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GHEEN

o1 (o L B 1V L A

Wit

Figure F-11
FIS 1000 LONER SHELL AND PEDESTAL
7-24
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SEE P5 WIRE LIST
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Figure

F-12
F-12

F-12

F-12
F-12

F-12
P-12
F-12
P-12
F-12
F-12
F-12

F-12
F-12

F-12
F-12
F-12
F-12

F-12
F-12

P-12
F-12

F-12
F-12

F-12

F-12
F-12

Index

oo 00 ~ =)} > wWwwww NN [and

10
13

14
14

15
18

20
20

22

23
23

FIS 1080 BASE

HTS & STS

Part Name

Assy, Base FIS
Assy, Base FIS

FIS BNA

Power Supply 115 Volts
Power Supply 230 Volts

Back Panel 230 Volts
Back Panel 230 Volts
Back Panel 115 Volts
Back Panel 115 Volts
Fastener

Reyboard Harness
Rubber Feet

Screw
Screw

Flat Washer
Molded Base
Molded Base

Support

Screw
Screw

Gasket
Screw

Switch, 115V
Switch, 236V

Filter

Fuse, 115V, 2 Amp
Fuse, 230V, 1 Amp

7-25

Part Number

10016 9%6-01
1001619-61

2001246-02

2000666-01
2000666-02

1001695-02
1001620-03
1001695-01
1001620-01
1901644-01
1000048-02
1000129-01

1000303-02
1001283-83

1000138-01
1000611-01
1001216-01

1000463-01

1000303-05
1001283-12

1001751-83
1090037 3-01

1001009-01
1001009-02

1001095-01

1000617-01
1000617-03

Comments

HTS Only

HTS Only




-y

Figure F-12

FIS 1000 BASE
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FORTUNE BASTC WORKSTATION

Figure Index Part Name Part Number Comments
F-13 1 Display, Green 1083385~01 115v
F-13 1 Display, Amber 1003385-03 115v
F-13 1 Display, Green 1003385-82 23pv
F-13 1  Display, Amber 1003385-04 230V
F-13 2 Keyboard, Domestic 1003374-01

F-13 3 Reyboard Coil Cord 1003496-01

F-13 NS Power Cord 1001063-91




FORTUNE BASIC WORKSTATION

Figure F-13
- FORTUNE BASIC WORKSTATION
7-28
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FORTUNE BASTC WORKSTATION DISPLAY

Figure Index = Part Name

F-14
F-14
F-14
F-14
F-14

F-14
F-14

F-14
F-14
F-14
F-14
F-14
F-14
F-14
F-14
F-14
F-14

F-14

NN =

14
19

19
20
NS
NS
NS

Display, Green
Display, Amber
Display, Green
Display, Amber
Ped/Shell Assy

Bezel /CRT Assy. Green
Bezel /CRT Assy. Amber

Top/Screen Assembly
Washer, Flat #10
Screw, Allen

Dial Knob

Clip, Dial Knob
Bottom Shell Assembly
Insert

Base Assembly

Fuse 2amp/250

Contrast Harness Assy.

Interconnect Harn/Assy.

7-29

Part Number

1093385-01
1093385-03
1P93385-02
1993385-04
109@83482-01

1003517-01
10@3517-02

1083537-01
1083587-01
1903559-01
1003498-01
1000137-01
1003482-01
1003499-01
100348101
1000617-01
1093550-01
100350701

Camment.s

115v
115v
238V
230V

Skins Only

Skins Only




FORTUNE BASIC WORKSTATTON DISPLAY

<
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Fiqure F-14 W

FORTUNE BASIC WORKSTATION DISPLAY
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FORTUNE BASTIC WORKSTATION DISPLAY CRT/BEZEIL. ASSY

Ficure Index Part Name Part Number Comments
F-15 - Assy, CRT/Bezel Green 1993517-01 115v
F-15 - Assy, CRT/Bezel Amber 1003517-02 11sv
F-15 - Assy, CRT/Bezel Green 1083517-01 239V
F-15 - Assy, CRT/Bezel Amber 1003517-92 230V
F-15 1 Bezel 1003495-01

F-15 2 CRT Elect/Green NCE 1063691-01

F-15 2 CRT Elect/Amber NCE 1063691-02

F-15 4 Spacer 1003511-91 4 each
F-15 5 Screw, Sems 1001284-06

F-15 6 Washer, Flat 1903587-01 12 each
F-15 9 Bracket, CRT Mtg. 1003499-01

-NOTE~

The CRT Electronics Assembly listed in Index 2 above is the new style CRT
Electronics Assembly as shown in F-16, Page 7-34.

The old style CRT Electronics Assembly part number is 200347901 for a
green tube and electronics board or part number 2003479-92 for an amber
tube and electronics board. With the old style CRT electronics, the
power supply is separate and that part number is 2003589-01.

7-31




FORTUNE BASTC WORKSTATION DISPLAY CRT/BEZEL ASSY

Figure F-15
CRT/BEZEL. ASSEMBLY
7-32




Part Number Comment s
F-16 - CRT E1/Assy. Green NCE 1P03691-81 115v
F-16 - CRT E1/Assy. Amber NCE 1P083691-03 11s5v
F-16 - CRT E1/Assy. Green NCE  10@83691-82 230V
F-16 - CRT El/Assy. Amber NCE 1003691-94 230V
F-16 1l CRT Tube, Green NCE 2000002-01
F-16 1l CRT Tube, Amber NCE 2000002-905
F-16 2 Power Supply, NCE 2000002-02
F-16 3 PWA Electronics, NCE 2000002-03
F-16 4 Flyback Trans, NCE 2000002-94

*See note on Page 7-31 concerning different style CRT Electronics.
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CRT ELECTRONICS ASSEMBLY

.

Figure F-16

FORTUNE 1000

CRT ELECTRONICS ASSEMBLY
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FORTUNE BASIC WORKSTATTION DISPLAY BASE ASSEMBLY

Part Number Comment.s
FP-17 —-— Assy, Base, 1003481-01
FP-17 1 Base Plate, metal 1903491-01
F-17 2 Assy, Logic Board 1003503~01
F-17 3 Fuse Holder 1001108-02
F-17 4 Standoffs, Threaded 1003514-03 2 each
F-17 5 Harness Assembly, Keybd 1003646-01
F-17 6 Rubber Foot 100012901
F-17 7 Screws, Sems 1001283-01
P=17 8 Speaker Assy 1003505-01
F-17 9 Support 1000463-04
=17 11 Standof £ 1003513-91
F-17 12 Standof £ 1003513-02
F-17 13 Standof £ 1003514-01
F-17 16 Screw, Sems 1001282-01
F-17 18 Screw, Sems 1001283-03
F-17 19 - Screw 1901107-63
F-17 21 Washer 1083584~81
F-17 22 Washer 1000667-901
F-17 23 Nut 6-32 1001094-01
F-17 24 Nut 8-32 1900374-02
F-17 25 Cable Tie 1000421-01
F-17 28 Jack Post 1003510-01
F-17 29 Label 1803489-01
F-17 30 Screw, Sems 1001283-05
F-17 32 DC. Harness Assy 1003549-01
F=17 33 AC Harness Assy 100350 8-01
F=17 35 Shield, Logic Bd 1003557-82
FP-17 37 Mount, Cable Tie 1008357301
F-17 38 Shield Support 1003558-061
F-17 44 Ground Wire 1003592-01
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FORTUNE 1888 DISPIAY BASE ASSEMBLY
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Figure F-17

DISPLAY BASE ASSEMBLY
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Fiqure Index

F-18
F-18

F-18
F-18

F-18
F-18

F-18
F-18
F-18

11

" CENTRAL PROCESSING UNIT

Part Name

XP30: IMBC
XP30: 1IMBC

XP45: 2MBC
XP45: 2MBC

XP45T: 2MBC
XP45T: 2MBC

Clip, Right
Clip, Left

Screw

7-37

Part Number

100197 4-05
100197 4-06

1003869-01
1003869-02

190839901
100839002

19P1158-01
1001158-82
1000373-82

Comments

115v
230V

115v
236V

115v
230V

STS Only
STS Only
STS Only




CENTRAL, PROCESSING UNIT

.

Figure F-18

CENTRAL PROCESSING UNIT

7-38



SX CENTRAL PROCESSING UNITS

Fiqure Index Part Name Part Number Comments
F-19 - SX45:3.5MBC 1093434-01 115v
F-19 - SX45:3.5MBC 1003434-02 239V
F-19 - SX45T: 3.5MBC 10083446-01 115v
F-19 - SX45T:3.5MBC 1093446-02 230V
F-19 - SX78:3.5MBC 1003617-01 115v
F-19 - SX70:3.5MBC 1003617-82 238V
F-19 - SX70T: 3.5MBC 1003661-01 115v
F-19 - SX70T: 3.5MBC 1003661-02 230V
F-19 - SX145:3.5MBC 1009823691 115v
F-19 - SX145:3.5MBC 1008236-82 ~ 239V
F-19 - SX145T: 3.5MBC 1008238-01 115v
F-19 - SX145T:3.5MBC 1088238-02 230V
F-19 17 Screw 6-32x3/8" 1001283-03

F-19 18 Plug 10801704~91

F-19 21 Screw 6-32x5/16" 1001283-02
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SX & SX SCSI CENTRAL PROCESSING UNITS

_ A
) W— =

SXT

Figure F-19

SX & SX SCsI
CENTRAL PROCESSING UNIT

7-40
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Figure 1Index = Part Name

F-20
F-20
F-20
F-20
F-20
F-20
F-20
F-20
F-20

N O e W Ny

14

TOP QOVER

Assy, Top Cover

Side Panel
Top Cover
Screw
Clip
Washer
Rubber Pad
Rubber Pad

" Insulator

7-41

Part Number
1000155-01
1000156-01
1000157-01
1000118-07
10008325-01
1000326-01
1000454-02
10p0454-01
1003065-01

INSULATOR TO BE USED WITH WESTERN ELECTRIC POWER SUPPLIES

2 Places

6 Places
6 Places

6 Places




TOP QOVER

Figure F-20

TOP QOVER (STS)
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Fiqure
F-21
F-21
F-21
F-21
F-21

e W -

T0P QOVER

Assy, Top Cover
CPU Top Cover
Fastener

Pad, Pressure

Gasket

7-43

Part Number Comments
1001086-01
1001678-01
10016 44-01
1p01885-01
1091683-01




TOP QOVER

Figure F-21

TOP QOVER (HTS)
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SX & SX SCsI

TOP OOVER
Figure Index Part Name Part Number Comment.s
F-22 —_ Assy, Top Cover © 1001088-01
F-22 1 CPU Top Cover 1001678-01
F-22 3 Fastener ' © 1901644-01
F-22 4 Pad, Pressure 1901885~01
F-22 5 Gasket 1901683-01
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SX & SX SCSI

TOP QOVER

Figure F-22

SX & SX SCSI
TOP QOVER
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CPU BASE ASSEMBLY

STS

OLd Shve

Fiqure Index = Part Name

F-23
F-23
F-23
F-23
F-23
F-23
F-23
F-23
F-23
F-23

1

11
14

Assy, Base
Base

Rubber Ft 1/2"
Bracket

Screw
Scr,Captive
Insulator
Screen
Screenn

Gasket, Copper

7-47

Part Number  Comments

1000055-01
1000154-01
1000129-02
1000164-01
1000118-84
1900139-83
1000301-01
1001112-91
1901111-01
1001168-01

3 Places




BASE ASSEMBLY

oLd STYLE

Figure F-23

CPU BASE ASSEMBLY (STS)
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F-24
F-24
F-24
F-24
F-24
F-24
F-24
F-24

N e W Ny

NS

CPU BASE ASSEMBLY

HTS
wey Vis

Part Number
Assy, Base 100107901
Base 109327391
Foot 1000129-02
Screw 1001283-82
Screw, Captive 190013903
Plate 1901624~-01
Gasket 1901167-01
Screw, Captive 6" 1001227-91

7-49

Conment.s

014 1001685-01

2 each




BASE ASSEMBLY

HIS

New STYLE

-

Figure F-24

CPU BASE ASSEMBLY (HTS)
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SX & SXT

CPU BASE ASSEMBLY

Fiqure Index = Part Name

F-25
F-25
F-25
F-25
F-25
F-25
F-25
F-25
F-25
F-25
F-25

W 0 ~N U B W NN

-
™)

Base Assembly

Base

Rubber Foot
Screw:6-32x5/16"
Screw:8-32x7/8"
Conductive Plate
Shielding Gasket
Plastic Round Plugs
Insulator:Fish Paper
Block Spacer
Screw:6-19x1/2"

7-51

Part Number
1003437-01
1001635-03
1000129-92
1001283-02
100013903
1001624-02
10801168-01
10083178-81
1003279-02
1003375-81
1000118-01

7 Places
3 Places

6 Places

2 places




SX & SX SCs1

CPU BASE ASSEMBLY

Figure F-25

v

SX & SX SCsI

CPU BASE ASSEMBLY
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F-26
F-26
F-26
F-26
F-26
F-26

P-26
F-26
F-26
F-26
F-26

F-26
F-26

F-26

F-26

F-26

F-26

F-26

F-26

( F-26
, F-26
F-26

F-26
F-26
F-26
F-26
F-26

F-26
F-26
F-26
F-26

F-26
F-26
F-26
F-26
F-26

F-26

F-26

F-26

. F-26
( K F-26
§ F-26

F-26

NS
NS

NS

14
NS
NS

NS
NS
NS
NS
NS
NS
NS

CIRCUIT BOARDS & INTERNAL CABLES

HIS & STS

Zenith

Zenith

Western Electric
Western Electric
Power Supply Screw
Power Supply Screw

Screw
Screw
Screw, Captive
Screw
Screw, Captive

Motherboard (XP):IMBC
Motherboard (Xp) 2MBC

Reyboard Harness

Blank I/0 Plate,2 Screws
Blank I/0 Plate,l screw
HD I/0 Panel for Exp.Cab
I/0 Plate,Video Cont.
PIO/Tape I/0 Panel

I/0 Plate

I/0 Plate

I/0 Plate

WD Disk Ctr.

Video Controller
Graphics Coprocessor
ArcNet Controller
PIO Controller

Comm B Board
Comm A Board
Comm A Board
Comm A Board

Retainer, MEM
128KB Memory Board
256KB Memory Board .
512XB Memory Board
1 Meg Memory Board

Cable, Floppy

Cable, HD Data, 20 Pin
Cable, HD Control,34 Pin
Cable, HD Control,34 Pin
Cable, HD Data, 20 Pin
Cable/PIO 50 Pin

PIO w/Cable & I/0 Panel

7-53

Part Number

2000050-03
2000050-04
2003177-01
2003177-02
1000302-01
1001284-82

1000118-04
1000118-01
1001283-91
10p0118-02
190013963

200117701
2001177-03

1000048-82

1000165-10
1000165-91
1001717-01
1000165-03
1000165-40
1000165-84
1000165-15
1000165-42

200007 9-06
2000444-03
2003077-01
1003335-01
1001672-01

2001652-02
2000171-03
2000014-03
200346 1-01

1001626-01
200003 4-01
2000031-01
20083307-04
2003307-03

1000059-01
1090982-01
1009983-01
100181 2-01
1091813-02
1001811-01
2003054-01

Comment.s

115v

230V
115v
23V

STS
HTS
STS
HTS
HTS
STS
HTS Only
0ld 19086497-83

T,
et
758
>

Tape Streamer
Interface Only

2 Port
4 Port
2 Port
2 Port

HTS Only

For Exp.Cab.
For Exp.Cab.
For Exp.Cab.



CIRCUIT BOARDS & INTERNAL CABLES
' HBTS & STS

Figure F-26

* CIRQUIT BOARDS & CABLES
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(

SX & SXT

CIRCUIT BOARDS & CABLES

Figure Index = Part Name

F-27
F-27
F-27
P-27
F-27
F-27
F-27

F-27
F-27

F-27

F-27
F-27

F-27
F-27
F-27
F-27
F-27

F-27
F-27

F-27
F-27

F-27
P-27

F-27
F-27

F-27
F-27

F-27
F-27
F-27
F-27

~ w Lo

12
12

12

13
13

15
NS
NS

16
19

20
21

23
24

25
26

28
29

NS
NS

NS
NS
NS
NS

Western Electric
Western Electric
Digipower : 300W

Western Electric

Screw:8-32x5/16"
H4/Flp/Tape Cover
Screw:6-19x1/2"

Motherboard: (SX) : 2MBC
Motherboard: (SX) : 3.5MBC

Memory Retainer

Cable, HD Data, 20 Pin
Cable, HD Control, 34P

256KB Memory Board
512kB Memory Board
1 MBG Memory Board

WD Controller
Blank I/O Plate

Screw:4-20x1/2"
Screw:6-32x5/16"

PIO to Tape Cable
Floppy Cable

Screw:8-32x7/8"
Hold down Screw

PIO:W/O 1/0 Plate
Blank Plate Assembly

Lan Card
Grarhics Card

Comm B Board:2 port
Comm A Board:4 port
Comm A Board:2 port
Comm A Board:6 port

7-55

Part Number @ Comments

2003177-01
2003177-02
2003922-01
2003177-02
1001284-02
1003324-01
1000118-01

2001177-07
2003396-01

1901626-01

1000082-91
1600083-01

2000031-01
2003307-06
2003307-01

200007 9-06
1000165-04

10006 40-03
1091283-82

1003388-01
1000059-01

1000139-03
1001227-01

2001672-01
1000165-10

2003784-02
20083077-01

2001652-02
2000171-03
2000014-03
2003461-01

115v
230V
115v
23V

2 Places

6 Places

aLD
NEW

1 Screw

2 Places
2 Places

2 Screws




SX & SXT

CIRCUIT BOARDS & CABLES

LG

Figure F-27

A

SX & SXT
CIRCUIT BOARDS & CABLES
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SX SCs1.

CIRCUIT BOARDS & CABLES

Fiqure Index = Part Name

F-28
F-28

F-28
F-28
F-28

P-28
F-28

P-28
F-28
F-28
F-28
F-28
F-28
F-28
F-28
F-28

F-28
F-28

1
1

NS

\oxlmm.a-wwwc%

-
~ ©

@

NS
NS

Digipower : 300W
Digipower: 300W

Screw:8-32x5/16"
Motherboard: (SX) : 3.5MBC
Memory Cable Assy:3.5M

512KB Memory Board
1 MBG Memory Board

Memory Retainer

Blank I/O Plate

SCSI Host Adptr
Screw:6-32x5/16"

Blank Plate Assembly
Brkt:Shld:SCSI:Hd Drive
SCSI Cable Assy.

Lan Card

Comm B Board:2 port

Comm A Board:4 port
Comm A Board:6 port

7-57

Part Number

2003922-01
2003922-02

1001284-02
209339%-01
10081 06-01

2003307-06
20033087-05

1001626-01
100016504
100380001
1001283-02
1900165-10
1903324-02
100817401
200370402
2001652-02

2000171-03
2003461-01

115v
23pv

2 Places

1 Screw

2 Screws




SX sCsI1
- CIRQUIT BOARDS & CABLES
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HTS & STS

Figure Index Part Name

F-29
F-29
F-29

F-29
F-29

F-29
F-29
F-29
F-29
F-29
F-29
F-29
F-29
F-29
F-29

F-29

1

4
6
7
7

1

12
13
14
15
16
17
18
19
20

21

Disk Bracket
Disk Door Shugart
Floppy Disk Drive

20M Hard Disk
36M Hard Disk

Insulator

Hard Disk Shield Ext.
Screw

Screw

Lock Washer

Screw

Pad, HD Shield
Shield

Screw

I/0 Plate Insulating
Washer

Floppy Disk Shield

7-59

32:16 & PS DISK DRIVE STORAGE ASSEMBLY

Part Number
1000389-01
10006 45-03
2000058-02

2001980-01
2001980-02

1001806-01
1001172-01
1000303-87
1001167-01
1000667-02
199930302
1000454-03
1090448-03
1001283-03
1000601-04

1000448-01

W/OutShLD

STS Only

HTS Only




32:16 & PS DISK DRIVE STORAGE ASSEMBLY
HTS & STS A
a S

Figure F-29

~ 32:16/PS DISK DRIVE ASSEMBLY
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XP DISK DRIVE STORAGE ASSEMBLY

HIS & STS

Figqure Index = Part Name

P-30
F-30
F-30

F-30
F-30

F-30

F-30
F-30
F-30

F-30
F-30
F-30
F-30

4

~ (o) W)} [

o]

10

11
23
NS

NS

XP206 Drive
XP30 Drive
XP45 Drive

Floppy Disk Drive
1/2 High Floppy Drive

Disk Drive Mounting
Chassis

Screw
Insulator

I/0 Plate Insulating

Washer

Cover, Disk Drives
Screw, Cover
Rubber Pad, Top Cover

DC Cable Extender for
45 Meg Drive

7-61

Part Number
2001980-01
2001980-02
2003241-01

20000858-02
2003213-01

10017 45-01

1001283-01
1901886-01
100060104

1001748-01
1001283-01
1000454-01
1003280-01

Comment.s

No Shield

STS Only

4 Places
STS Only
HST Only




XP DISK DRIVE STORAGE ASSEMBLY
HTS & STS

Figure F-38

XP DISK DRIVE ASSEMBLY
7-62
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SX & SXT
DISK DRIVE ASSEMBLY

Figure Index Part Name Part Number Comment.s

F-31 1 Hard Disk Bracket 1993321-01

F-31 2 Hard Disk 2003241-92 45 MEG

F-31 2 Hard Disk 2003241-03 70 MEG

F-31 2 Hard Disk 2008234~-02 145 MG

F-31 3 Screw :6-32x3/8" 1091283-93

F-31 4 Floppy Disk:1/2HT 2003213-01

F-31 5 Brkt :Suppt :Right 1993323-01

F-31 6 Brkt :Suppt:Left 1003322-01

F-31 7 Screws:6-32x1/2" 1001283-85

F-31 8 Cable Assembly 1983387-91

F-31 9 Tape Ribbon Cable 100370101 Cable between
Formatter bd.
and Tape Dr.

F-31 19 Tape Drive Assembly 20036 26-01 Both Tape Dr.

7-63

and Formatter
board are one
unit.



SX & SX SCSI

e
DISK DRIVE ASSEMBLY E,
INSTALL DRIVE
WITH POWER AT REAR
Ul
SX FLOPPY DRIVE FRONT VIEW
SX & SXT
HARD DISK FRONT VIEW
)
s\‘ -‘g\ -
b
—/‘ ‘ﬂ -
Q .
”4”3}' i
{ SXT Ploppy Ocrive Promt View
-NOTE 1- ~NOTE 2-
To install or remove SXT Front To install a new Floppy drive
Panel, slide the Tape lever into the SXT, first remove the
all the way to the left. lock lever, then remove the
Front Panel from the new
Floppy drive.
: B
Figure F-31 %@

SX & SX sCsI
DISK DRIVE ASSEMBLY
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Fiqure Index Part Name

F-32
F-32
F-32
F-32
F-32

F-32
F-32
F-32
F-32
F-32

F-32
F-32

F-32
F-32
F-32
F-32
F-32

et

[ V]

GaGa6G

FRONT PANEL
HIS & STS

Front Panel Assembly
Front Panel Assembly
Front Panel Assembly
Front Panel Assembly
Front Panel Assembly

Front Panel
Front Panel
Front Panel
Front Panel
Front Panel

LED Harness

Ersatz Door

Insert Fortune 32:16
Insert Fortune 32:16 PS
Insert Fortune XP
Insert Fortune

Insert Fortune Systems

7-65

Part Number

19PP151-01
1000151-02
1001078-81
1006151-83
1003248-01

1600152-01
10060152-85
1000152-96
1901082-01
10032088-01

1908205-01
1000161-03

1001238-01
1991238-04
10601238-86
1001238-85
1001238-08

Comments

32:16 Sys STS
XP System STS
XP System HTS
PS System STS
Half High Flp
System HTS

32:16 Sys STS
XP System STS
PS System STS
XP System HTS
Half Righ Flp
Sys HIS

2 Places

HTIS Only
HTS Only
HTS Only
HTS Only
HTS Only




FRONT PANEL

HIS & STS

Figure F-32
FRONT PANEL
7-66



SX & SXT

FRONT PANEL

Figure Index = Part Name

F-33
F-33

F-33
F-33

F-33
F-33
F-33

o W NN =

Front Panel Assembly
Front Panel Assembly

Front Panel
Front Panel

LED Harness

Insert Fortune 32:16SX

Light Pipe

7-67

Part Number

1003248-01
1003332-01

1003208-01
1903369-01

1000205-01
190123812
1903377-01




SX & SX SCSI

FRONT PANEL

= 1
2
N /
~ “
J g ) § " ]
1 —
I ,
| “'
% ] e —
SXT
REAR VI
-NOTE 2-

-NOTE 1-
To install or remove SXT Front
Panel, slide the Tape lever
all the way to the left.

To install a new Floppy drive
into the SXT, first remove the
lock lever, then remove the
Front Panel from the new
Floppy drive.

Figure F-33
SX & SX SCsI
FRONT PANEL
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Fiqure Index

F-34

F-34
F-34

F-34
F-34
F-34
F-34
F-34
F-34

<4 N U s W

REAR PANEL

Part Name
Assy, Rear Panel

Fan 115 VAC
Fan 238 VAC

Screw

Spacer

Rear Panel
Washer

Block, Card Guide

Lug, Ground

7-69

Part Number
1000150-91

2000054-01
2000054-02

1000118-05
10001 46-03
19001 45-01
1000138-01
1001160-01
1000660-01

4 Places

4 Places

4 Places




REAR PANEL

Figure F-34
REAR PANEL (STS)
7-10

-



Figure Index

F-35

F-35
F-35

F-35
F-35
F-35
F-35
F-35

O U B W N e

Part Name

REAR PANEL
HTS

Assy, Rear Panel

Fan, 115 VAC
Fan, 238 VAC

Screw
Panel, Rear
Washer

Lug, Ground

Clip

7-71

Part Number
1001077-01

2000054-01
2000054-02

100011801
1091081-01
1000326-01
100066001
1000325-01




REAR PANEL

Figure F-35

REAR PANEL (HTS)
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Figure Index
F-36 --
F-36 -
F-36 5
F-36 6
F-36 9
F-36 9
F-36 10
F-36 11
F-36 12
F-36 NS

SX & SXT

REAR PANEL

Part Name

Rear Panel Assy
Rear Panel Assy

Ground Lug
Clip

Quiet Fan
Quiet Fan

Rear Panel
Screw:6-19x1,75"
Lock Washer

Ribbon Cable Clips

7-73

Part Number

1001077-05
1001077-06

100066 0-01
1000325-01

2000054-03
2000054-04

1603315-01
1000118-11
1000667-02
1001721-01

Comments

115v
230V

4 Places

115v
230V

Sel f-Tap




SX & SX SCsI

L
N
v
[}
[}
i
BACK VIEW
g AIR PO\ e
Figure F-36 y
SX & SX SCSI
REAR PANEL
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EXPANSTON CABINET ASSEMBLY

STS ONLY

Fiqure Index Part Name Part Number
F=37 - Tape Only 1003030-01
F-37 - 30 Disk Only 1903035-01
F=37 - 45 Disk Only 1003285-01
F-37 - 30 Tape & Disk 1003034-01
F-37 - 45 Tape & Disk 1003284-01
F-37 1 Tape Cartridge Drive 2001755-01
F-37 1A Upper BWA None

F-37 1B Lower FWA None

F-37 2 3PMeqg Hard Drive 1001980-02
F-37 2 45Meg Hard Drive 10083241-01
F-37 3 Bracket 1001744-02
F-37 4 Power Supply 115V 2001791-01
F-37 4 Power Supply 230V 2001791-082
F=37 5 Hard Drive I/0 Panel 1691717-01
F-37 6 Rear Panel Assy. 1000150-03
F-37 7 Front Panel Assy. 1001770-01
F-37 9 Bracket,/Support 1001792-01
F-37 10 I/0 Panels 100016501
F-37 13 Screw 6-32 x 1/4 1001283-91
F-37 15 Screw 8-32 x 5/16 1001284-02
F-37 16 Tape Drive I/0 Panel 190176901
F-37 27 Base Plate Assy. 1001853-91
F-37 NS Capacitor Assy, HD 1001612-01
F-37 NS Clamp, Cap.Assy, HD 1901614-01
F-37 NS - Jumper, P/S Strapping 100178796
F-37 NS Tape Cleaning Kit 1003138-01

7-75

Part of Index 1
Part of Index 1

Exp.Cab Only

For PWA Bds.

For Power Supp.

45Meg Only
45Meg Only -
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CABLE CONFIGURATION EXPANSION CABINET

External Cables

Fiaure Cable Name Part Number
F-38 Tape Cartridge Drive I/O, 58 Pin 1091801-03
F-38 Bard Disk Control I/O, 46 Pin 1001801-02
£-38 Hard Disk Data I/0, 20 Pin 1001801-01

Internal Cables

Figure Cable Name Part Number
F-38 Tape Cartridge Drive Interface 1001769-01
F-38 Cable Only for Above 100179501
F-38 Hard Disk Data Interface, 20 Pin 100179%-01
F-38 Bard Disk Control Interface, 34 Pin 1001798-01
F-38 Tape Cartridge Servo/Electronics 100179701
F-38 Control, Daisy Chain | 1001992-91
F-38 Iaté, 2nd Drive 1001991-01

7-77




CABLE QONFIGURATION EXPANSION CABINET

=
N
100180102
‘ 1001801 -03
Fan
100305
2
”I 1—'
C) 02
T 1] “_]
H H ri/0 .
) [ '
1001798 -0 == - l .- |1 .- ‘
0017196-01 ! ‘
t
PART CF 1004789 | 1 '
CPY INTERCOMMNECT DlaGRam
| 100I707-g1 Prs 100422901 ‘
H f
! DISK & TAPE 1
“ARO
01s¢<
oRMVE
col Y
1001801 -02
100/001-0!
130140101 ‘
) Lig2
fan a o ¢
100006 w 10
wainr
A. S ) 2 -—_—'I
syt ,'(T‘-". L.; T l'l
r_.m__ J—— O
| i
4 ]
108199803
INTERCONNECT DLAGRAM 32010
K00 | CPu #/n 1031220-0¢
' DU, K
waimmi | L AL OIS i
1 »
“ARD NARD
ots¢ 01$C
ORTYE OnIvE
100170 1001799
Figure F-38 L

EXPANSION CABINET CABLES
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Fiqure

F-39
F-39

F-39
F-39

F-39
F-39

F-39
F-39

F-39
F-39

F-39
F-39

F-39
F-39

F-39
F-39

F-39
F-39
F-39

[e o] N o o o;n > w w [\V]

11
12
13
14

Part Name

Tape Only (No Drives)
Tape Only (No Drives)

Base Plate Assy.
Tape Drive:9-TRK

Rear Panel Assy
Rear Panel Assy

Power Supply 115V
Power Supply 115V

Quiet Pan
Quiet Pan

Blank Plate Assy.
Blank Plate Assy.

Tape Drive I/0
Hold Down Screw

Screw 8-32x5.16
Screw 6-32x3/8

Shld:Flpy/Tape/Kd: 3inl
Scr:Captive:6x32x3.10

Front Panel :Tape Exp.

7-79

60 MEG TAPE EXPANSION CABINET ASSEMBLY

Part Number - Comments
1008152-01 115v
1008152-92 239V
1908154-01
1603311-01
2001077-05 115v
2001077-06 230V

2008189-f1  Exp. Cab. Only
20p8189-82  Exp. Cab. Only

2000054-03
2000054-04

1000165-10
100P1675-01

1001769-01
1001227-01

1001284-02
1001283-03

1003324-01
1003326-01
1003248-01

290 3¢2C -o] $2995 00
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Figure
F-40
F-40
F-40
F-40
F-40

F-40

Index

1
2

A Ul

68 MBG TAPE/BRACKET ASSEMBLY

Part Name
Base Plate Assy.

Tape Drive Mech.
Cable Assy.
Chass. Side Plate
Scr:Sems:6-32x3/8

PWA:Tape Formatter
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Part Number
10081 59-01

1003643-01
1003701-01
1998158-01
1001283-03
1003644-01

Comment s




60 MBG TAPE/BRACKET ASSEMBLY

Figure F-40

60 MEG TAPE/BRACKET ASSEMBLY
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Figure Index

F-41
F-41

F-41
F-41
F-41
F-41
F-41
F-41
F-41
F-41
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DRIVE EXPANSTION CABINET ASSEMBLY

Part Name

Drive Only (No Tape)
Drive Only (No Tape)

39 MB Hard Disk

HD Chass/Shld Assy.
Resistor Assy.

WD I/0 Panel Assy.
Scr:Plastite:4-20x1/4
Scr:Captive:6-32x3.10
Plug:Tape Drive Slot

Front Panel:Drive Exp.
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Part Number

1008162-01
1008162-02

1003241-03
1003327-03
1003717-01
1091717-01
10006 40-02
10063326-01
1008160-01
1008161-01

Comment.s

115v
238V
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F-42
F-42

F-42
F-42

F-42
F-42

F-42
F-42

P-42
F-42

F-42

F-42

F-42

’ F-42
( -
F-42

F-42

F-42

F~42

F-42

F-42

F-42

F-42

F-42
F-42

Index

NS

~ (=)} w Lo ww =

(o]

10
12
15
16
17

19
20

22
23

SCST EXPANSION CABINET ASSEMBLY

Part Name

70MB Exp. Cab. Assy.
70MB Exp. Cab. Assy.

1458 Exp. Cab, Assy.
145MB Exp. Cab. Assy.

Top Cover
Base Assy.

Rear Panel
Rear Panel

Power Supply
Power Supply

Front Panel
Plug:Tape Slot

I/0 Panels

Side Plate:TP Drive
Base Plate:TP Drive
Shield Assy.

Brkt. Shld:TP/HD Drive
Cabl e:SCSI/ESCSI
Resistor Assembly
Cable Retainer
Scr:Plast:4-20x1/4"
Scr:Sems: 8-32x5/16"
Scr:Hold Down

Scr:Sems: 6~32x3/8"
Scr:Cap: 6-32x3.10"
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Part Number

1008246-01
1008246-02

1008246-13
1008246-14

1001080-01
1908154-01

1001077-05
1001077-06

1008189-01
10081 89-02

1008161-01
1008160-01
1000165-01
1008158-01
1908159-01
1008173-04
1003324-02
10083 26-01
1003717-01
1001098-01
10006 40-02
1001284-02
1001227-01

1001283-03
1093326-01

Comment.s

115v
230V

115v
230V

115v
23V

115v
23gv




SCSI EXPARSION CABINET ASSEMBLY

Figure F-42 e

SCSI EXPANSION CABINET ASSEMBLY
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SYSTENS

SOPPORTED SYSTEMS: 32:16 (5, 16, 20), Psl@, Ps2#, XP3@, XP45, Sx45, SX76,

SX45T, SX7@T.

kkkkkkhkkkk

When the system is booted up, it normally displays the digits 1 through 9.
Each digit is displayed after the computer has completed a distinct task.
These tasks are listed below according to the number;

Screen Display
12

123
1234
12345
123456
1234567

12345678

123456789

Hardware Reference Guide

Meaning

No errors in initial hardware diagnostics.
(Momram prints out 1)

Boot file found on device specified in EAROM.
(Momrom prints out 2)

Boot file loaded into memory and successfully
initiated.
(Boot program prints out 3)

Boot program has found kernel and that file is
being loaded into memory (/hd#2/unix).
(Boot program prints out 4)

The kernel (the part of FOR:PRO that is always
resident in main memory) has loaded and executed
auto configuration.

(Rernel prints out 5)

The kernel is ready to execute /etc/init program.
(Rernel prints out 6)

The /etc/init program has started successfully.
(/etc/init prints out 7)

The shell has started the /etc/rc file.
(/etc/rc prints out 8)

Mkdevs and other device configuration programs
have finished and start to execute pstat, £sck,
and login programs.

(/etc/rc prints out 9)
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Syétm (continued)

General Information Reeded:

When having problems with a Fortune System, it may be a good idea to know the
answers to the following questions:

1)

2)
3)
4)
5)
6)

7)
8)
9)

10)

11)

12)
13)
14)

When was this problem first noticed? Was something major just
changed, added or updated? If an identical problem occurred
previously, how was it solved?

How long has the system been in use?

What is current operating system revision or level?

Is this a single-user or multi-user system?

Is system a "Alternate Console" system?

What make of power supply (zenith, western electric or
digipower)?

What type of hard disk (C28, J286, J36, M4S OR N70)?
How much memory does the system have (512, 1024, 1536 OR 2048)?

Is the system fully loaded? (Are all slots filled?) (what is the
configuration?)

BECC = I I I 1 I
PM1 == PElI| PDIl PCl| ©B|| PA|l
PM2 ======= I I I I [
PM3 e I | I I I
PM4 ======= I I I I I

] I ] I I

How many users is the system configured for? How many people
normally use the system? How many people are using each
application at any one time?

Is this an intermittent problem, does it occur regularly or is it
a solid failure? Can problem be reproduced?

What software is loaded on system?
Are any communications packages being used?
What has been done to resolve the problem?

———————————————

Before swapping any part always:

1) Reseat all boards and cables
2) Test the power supply voltages

Bardware Reference Guide (1-2) #1/87 jrg
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Systems (continued)

If the system hangs immediately after displaying any digit we have an
: indication of what problem is occurring. The following list suggests solutions
( , for problems which may occur at each point of power up:

HANGS AT

2or 3

Hardware Reference Guide

Booting up diagnostics, if successful
run all tests. If unsuccessful modify
system to run with minimum system

components.

khkhkkkkkkkhh

Indicates the conf. block or the boot
program is damaged and must be rebuilt.
(refer to Appendix B)

Make sure the hard drive is spinning up
to speed. Do this by listening to the
whining noise coming from drive upon
power-up. If no whining sound is heard
drive is not spinning up. In this case
the drive is the problem and must be
swapped out.

May also happen if another Comm A was
installed and defined but number of
users wasn't increased.

If the above procedures do not allow the
system to proceed past 3, run hdtest.
If when loading hdtest the drive is
found but cannot read configuration
block then the conf. block must be
rebuilt. If the drive is not found then
reseat the WD controller and ribbon
cables. If still unable to find the
problem, start swapping or checking
parts in this order:

l. WD Controller

2. HD Ribbon Cables

3. Hard Disk

4. Memory Boards

S. Power Supply

6. IC's at Motherboard locations 9F,
19, 227.

(1-3) 01/87 jrg




Systems (conf;inued)
HANGS AT

4 This may mean that unix is corrupt.
Boot up off Cold Boot Set vol. 1 going
into the maintenance mode (refer to
Appendix A). Mount the hard disk to /h
and copy /unix to /h

If not fixed, run hdtest and memtest.
Then try swapping in the following
order:

1. Memory Boards

2. WD Controller

3. Hard Disk

4. Floppy Controller (9F Mother Bd.)

5. IC's at Motherboard locations 19E,
227. ’

kkkhkkkkkkkk

5o0r 6 If message "init died" or "software
error 18 or 22" is displayed (refer to
Appendix A). Mount the hard disk to /h
and copy /etc/init to /h/etc

This may happen if the multi-user init
program was previously installed on
another system.

A bad memory board or any defective
board in the DMA slots can cause system
to hang here. Always suspect memory
first.

If won't boot from floppy EAROMs may be
corrupt (location D-15 on Mother board.)

kkkkkkkdkkkk

7 If message "can't find /bin/sh" is
displayed, boot up off of lst volume of
cold boot set (refer to Appendix A) and
copy /bin/sh to /h/bin

Hardware Reference Guide (1-4) 91/87 jrg
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Systems (continued)

7 /etc/rc and/or /bin/test may be damaged,
if so than copy from lst volume of cold
boot set.

If the above doesn't fix then run
diagnostics on all hardware.

khkkkkkkhikk

8 Boot up off vol 1 of Cold Boot set and
get into maintenance mode. Mount the
hard disk to /h and copy /etc/rc.real to
/b/etc/rc. You may also want to copy
/etc/init to /h/etc.

A mount or umount file may cause this
problem. Recopy [ulmount to /h/etc.

hkhkkkhkhkhkhkk

9 Have never seen a system hang at this

point. If system does hang here suspect
the rc file.

Hardware Reference Guide (1-5) p1/87 ijrg



The following is a list of problems and solutions that may arise once the .

system is up and running.

Problem

System silent hang. This is
when a system hangs inter-

mitently for no apparent
reason.

System hangs during
shutdown when Tape
Streamer is attached.

Turn on system, goes to
2 and straight into the
maintenance menu. But
after resettin<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>