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CHAPTER 1

SYSTEM OVERVIEW

The Fortune 32:16 family of business computer systems

are designed to meet the needs of today's serious minded
businessmen, with the power of a multiuser, multitasking
minicomputer operating system, in a simple to operate desktop
microcomputer. The systems are designed to allow users to
configure office automation systems to conform to the particular
needs of their businesses, and to allow maximum flexibility as
that business grows, from a single user word processor to an
international network of computer systems.

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

0 The Motorola 68000 microprocessor. The most
powerful microprocessor currently available.

o The Fortune operating system FOR:PRO, based on the
UNIXtM minicomputer operating system originally
- developed by Bell Laboratories

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

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

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

o 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

UNIX is a trademark of Bell Laboratories
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THE FORTUNE 32:16 FAMILY HARDWARE CONFIGURATIONS

The Fortune 32:16 system family is offered in
configurations to provide for the varyving needs of a wide range
of users. System 5 is the basic system and consists of the
following hardware assemblies:

A monitor containing
a 12-in cathode ray tube (CRT)
an analog circuit board
a high voltage flyback transformer

A central processing unit containing

a power supply

a central logic assembly (Motherboard)

a monitor controller

a 256KB memory board

a 1 megabyte flexible disk drive
5 megabyte hard disk and controller
three optional expansion slots to connect
additional users or devices to the system.

[s1]

A keyboard containing
a Keyswitch assembly
a keyboard electronics board

The System 10 and System 20 are the same as the System 5 with
the additional storage capacity of a 10 or 20 megabyte hard disk
drive.

The PS-10 and PS-20 systems are limited capability systems 10
and 20 with only one expansion slot for additional users or
devices.

The XP-20 and XP-30 systems are the high performance systems
with full expansion capacity, and high speed 20 or 30 megabyte
voice coil disk drives for high use multi-user systems where
maximum performance is reguired

OPTIONAL HARDWARE

The Fortune 32:16 system capabilities can be expanded
through the use of add on hardware options. The options are
designed so that the user can obtain an optimum system
configuration to meet immediate computing needs, yet be assured
of increased capacity for future needs.
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Additional memory is available for the system in 128KB
or 256KB increments. As the user's system grows, the perform-
ance of the system can be improved through additional memory.

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

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

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

Synchronous Communications controller (CommB) can be
installed in 2 or 4 port increments to communicate with devices
using synchronous communications protocols.

FOR:PRO OPERATING SYSTEM

The Fortune 32:16 family of systems are among the first
microcomputer systems capable of using a powerful minicomputer
operating system UNIX. Originally developed in 1967 by Bell
Laboratories, UNIX is currently in use by the Bell System
telephone network as the operating system for an impressive
array of applications from local and long distance telephone
call switching to the accounting .program which prepares and
prints your monthly telephone bill.

FOR:PRO the Fortune operating system is an improved
version of UNIX which through use of unique user friendly menus
enables the non-technical user access to the power of UNIX
without having to learn the technical command syntax of an
operating system.

APPLICATIONS SOFTWARE
Fortune Systems has developed or licensed applications
designed for the business user. These applications include

Fortune:Word word processing, Multiplan electronic spreadsheet,
and the SMC Business Basic Applications System.
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Fortune:Word Word Processing

The word processing system has been developed by Fortune
Systems to provide significant improvements over the word
processors currently available. With Fortune:Word, the user
easily can create, edit, print, file and retrieve documents,
quickly with a minimum of operator -training.

Business Applications

Business Basic Applications System (BAS) from Science
Management Corporation, has been licensed and modified to
operate with the Fortune system. The applications which are
fully integrated and easy to use, include General Ledger,
Accounts Receivable, Accounts Payable, Payroll, Fixed Assets,
Purchase Orders, and Inventory Control. The BAS applications
are designed to give accurate and up to date accounting
information through easy to use menus, yet meet the accepted
accounting standards of records keeping and audit trails.

Multiplan

Multiplan, is product of the Microsoft Corporation which
has been licensed and modified to operate with the Fortune
system. Users of Multiplan are capable of generating and
linking financial, mathematical or statistical computer models,
and then observe the effects on the totals as input variables
are changed. Several different models can be saved in the
system, archived to flexible diskette, or printed. Comparisons
can then be made against actual information as it becomes
available so that the theories used while modeling can be
tested. Multiplan is a valuable tool for users whether preparing
the annual budget for a business, planning stock purchases, cr
vacation expenses.
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CHAPTER 2

HARDWARE OPERATION

A 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 how 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.

CLA DATA BUS

The central logic assembly data bus consists of 16 data
paths, and additional bus control paths. The CLA data bus is
connected to all major system devices and is used to transfer
data between the microprocessor, memory and system devices.

CLA ADDRESS BUS

The central logic assembly address bus consists of 23
address lines, and additional bus control paths. The CLA 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 0 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 512KB
- expandable in 256KB increments to a maximum capacity of 1
megabyte.

2-1
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MEMORY MANAGEMENT UNIT

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

The MMU also allows areas of memory to be wrlte 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 users data from damage caused by another user.

THE MICROPROCESSOR

The Motorola MC68000 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 1l6-bit status register. The chip
is capable of directly addressing up to 16 MB 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 Processor Address Bus - 23 unidirectional address bus
lines Al through A23 used to provide a base address to
the MMU.

o] Data Bus - 16 bidirectional data lines D0 through
D15 to transfer data into and out of the
microprocessor.

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

o R/W - Read/Write - when asserted the microprocessor

is reading data from the data bus. When negated, the
microprocessor is writing to the data bus.
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UDS - Upper Data Strobe - when asserted, the
microprocessor is addressing the upper byte of

the location addressed. Equivalent to address bit
0 asserted.

LDS - Lower Data Strobe - when asserted, the
microprocessor is addressing the lower byte of
the location addressed. Equivalent to address bit
0 negated.

DTACK - Data Transfer Acknowledge - when asserted
either data is being transferred into the
microprocessor from the addressed device, or

data transferred from the microprocesscr has been
received by the addressed device.

BR - not used
BG - not used
BGACK -not used

IPL@,1,2 - Processor Interrupt bits 0,1,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)

Halt - Bidirectional signal that halts the

micropressor (input) or indicates that the processor
has executed the Halt command.

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

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.

VPA - not used

VMA - not used

E - not used



o FC 0,1,2 - Function Code bits 0,1 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 = 011 (3) Unassigned

FC = 100 (4) Unassigned

FC = 101 (5) Supervisor Data

FC = 110 (6) Supervisor Program
FC = 111 (7) Interrupt Acknowledge

o CLK - 5.5 Megahertz clock (180 ns/cycle)
o GND - Electrical Ground
o Vce - +5 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, when the processor
must retrieve a word processing file from a location on the hard
disk and load it into an area of memory not being used by any
other user, and 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.

PRIORITIES

Part of the process which makes the cperation 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.

2-6
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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
CommB 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 byte at a time.

Interrupts

Other devices in the system such as the keyboard, and
CommA controller, are so much slower or are not used as often as
the DMA devices. A dedicated processor for each device only used
to move data to and from memory would be uneconomical . The
keybcard for example, can move 240 characters a second (2400
baud), while the microprocesscr can move cver 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 processcr has the capability of "masking" or not
responding to selected interrupts so that when the system is busy
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 may be 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 for relatively long periods of time.

2-7
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PROCESSOR INTERRUPTING DEVICE

2)
3)

5)
6)

1)

REQUEST INTERRUPT

1) Assert device
interrupt on bus.
IPLO, IPL1, IPL2-

|

QAAHT 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 Liyer Data Strobe LDS

PROVIDE %ECTOR ADDRESS

1) Place vector acdress
on DO - D7.

2) Assert Data Transfer
Acknowledge (DTACK).

|

ACQUIRE VECT ADDRE
Latch Vector Address.
Negate LDS.

Negate AS.
l
'
RELEASE
1) Negate DTACK.
]
'
START INTERRUPT PROCESSING
Load the address indicated by the Vector

address, and execute.

Figure 2-3
Interruprt Sequence Flow Chart
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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.
MPU The microprocessor has priority i1f no DMA

device is active on the bus. The MPU 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 1/0 Port, Keyboard FPort.

Level 5

Interrupt Comm A Board

Level 4

Interrupt Comm A Board, WD Controller

Level 3

Interrupt Flexible Disc Controiler

Level 2

Interrupt Software Controlled Interrupt

Level 1

Table 2-1

Relative Priority by Device

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 (ARmerican Standard Code for
Information Interchange). Characters generated by the functicn
keys and numeric keypad are each prefaced by a control a and
followed by a carriage return character.

2-9
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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, DTE
device.

* * *x *x * * *x CAUTION®®** * * % %

When connecting 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/O LOGIC

The keyboard and SIO port are connected to the processor
via the serial I/O 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 processcr interrupt sequence is initiated
to store the byte in the keyboard input buffer in main memory.

FLEXIBLE 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 800 K byte flexible disk drives. Data is
transferred to and from the subsystem in 1K byte blocks, one byte
at a time.

2-10
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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, 20 or 30
megabytes each.

‘ When the system needs data files or software loaded into
memory, the 68000 microprocessor transfers to the disk controller
the address of the file it wants, and the location in memory
where the file is to be stored. The disk controller through the
commands from its own microprocessor, 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
8KB 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, system auto configuration, and loads the operating
system.

MONITOR SUBSYSTEM

The monitor subsystem displays information for the
operator. The monitor subsystem consists of a monochrome monitor
and a character generator. 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 10
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.

2-11
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CHAPTER 2
SOFTWARE OPERATION
THE OPERATING SYSTEM

The Fortune 32:16 family of computers are among the first
available microcomputer systems capable of using the powerful
minicomputer operating system, UNIXtM, A multiuser, multitasking
operating system, UNIX was developed by Bell Laboratories in 1969,
on a DEC PDP 7 minicomputer*. The software has been improved and
adapted for use in a varity of minicomputer systems around the
world.

Fortune Systems has enhanced UNIX to make it an easy to use
microcomputer operating system compatible with both the Motorola
68000 microprocessor and the flexible disk environment of an
efficient office system.

The primary enhancement is a user friendly shell that allows
the user to access the power of the system without having to enter
UNIX commands. Easy to use menus direct the user through
applications designed to meet his needs.

The Fortune Operating System (FOR:PRO) is based on UNIX
version 7.0, with additional utilities from the University of
California at Berkeley 4.1 UNIX, and the Bell Laboratories UNIX
system 3. Complete documentation for all available system utilities
and commands is provided as a part of the Soft Develo t Tools

APPLICATIONS SOFTWARE

Fortune Systems has developed or licensed applications
designed for the business user. These applications include
Fortune:Word, Multiplan, and the SMC Business Applications System.

Also available are a wide variety of progrmming languages and
software development tools. Each package has been adapted to use
with the Fortune Operating System (FOR:PRO), with its menu driven
ease of use.

Fortune:Word and Fortune:Word Plus

These word processing systems were developed by Fortune
Systems to provide significant improvements over the word processing
systems currently available. With the word processor, the user can
compose, edit, print, file and retrieve documents, quickly and
easily with a minimum of operator training. Enhancements are also
available for Fortune:Word, including; Records Processing, Spelling
Aids, and Advanced Features. These enhancements may be ordered
separately, or Fortune:Word Plus may be ordered which inlcudes all
enhancements.

3-1
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Business Applications

Business Applications from Science Management Corporation
have been licensed and modified to operate with FOR:PRO. The
applications, General Ledger, Accounts Receivable, Accounts Payable,
Payroll, Fixed Assets, Purchase Orders, and Inventory Control, are
fully integrated, and easy to use. The BAS applications are
designed to give business people accounting data that is accurate
and up to date, so that decisions can be made quickly, and backed up
with accurate information.

Multiplan

Multiplan, a product of Microsoft Corporation has been
licensed and modified to operate with FOR:PRO. Users of Multiplan
are capable of generating and linking financial, mathematical or
statistical computer models, and then observe the effects on the
totals as input variables are changed. Several different models can
be saved in the system, archived to flexible diskette, or printed.
Comparisons can be made against actual information as it becomes
available so that the theories used while modeling can be tested.
Multiplan is a valuable tool for users whether preparing the annual
budget for a business, planning stock purchases, or vacation
expenses.

Languages

Most of the more popular programming languages are
available, including; Business Basic interpreter, C Basic, COBOL
(MICRO FOCUS Compiler), FORTRAN-77, Pascal (U.C. Berkley), and C
Language. Fortune Development Utilities are also available.

NOTE
For a complete list of System and Application Scftware
packages refer to your Dealer Software Catalog.

SOFTWARE CLASSES

Each system is supplied with Single User FOR:PRO. An
optional Multiuser Operating System may be added to allow for a
multiple user system. Three levels of Applications Software are
available for the Fortune 32:16 family, and are identified as class
A, B, and C. .

Class A software is developed by Fortune Systems, or
licensed from a third party and is fully supported and documented by
Fortune Systems. Class A software is protected by a software
security system which will not allow the use of the software on
unauthorized or unlicensed systems (see below).

3-2
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Class B software is recommended by Fortune Systems, but is
supported and documented by the vendor. Class B software has been
tested by Fortune Systems and found to be substantially error free
and compatible with the Fortune Operating System. Class B software
is not protected by the software security system.

Class C software is all other software applications which
are available and operate under the Fortune Operating System, but
have not been tested for compatibility with other Fortune Software
packages. Class C software is not documented or supported by
Fortune Systems.

SOFTWARE SECURITY

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

Once a Class A software disk has been loaded into a system,
it cannot be used to load that application into any other system.

If an attempt is made to load an application from one system
into 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 from the global menu.

SOFTWARE MAINTENANCE

The 32:16 is capable of holding the total business records
and future plans of a good sized company. The 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, 80 tracks per side double-density, double-sided,
soft sectored.

The system will not allow installation, removal or duplica-
tion of system software unless the operator is logged in as
"manager”.
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Backing Up The Operating System

The "cold boot" backup procedure is totally menu driven.
Select "S5 Product Maintenance" from the global menu. The Product
Maintenance menu will be displayed. Type "b" and observe that the
word "backup" is highlighted on the menu, and press <RETURN>.

A menu of the software currently loaded on the system will
be displayed. Type a "c¢" and observe that the word "Cold Boot" is
highlighted and press <RETURN>. The system will display a step by
step set of instructions which will produce three Cold Boot disks.
Be sure to label the disks so that they don't get mixed up.

'Cold Booting' the system (Loading FOR:PRO from flexible to hard
disk) .

Power on or reset the CPU, while holding down the Cancel/Del
key. The maintenance menu will be displayed as shown in Figure 3-1

Copyright (c¢) Fortune Systems, Rev 1.0

Fl Change front port speed 2400

F2 Change back port speed 9600

F3 Change power-up action Boot up

F4 Change boot device WD Boot, Drive 0
F5 Change boot program number 0

F6 Change floppy drive 0 type Tandon

F7 Set boot file name hd02/unix

P8 Read settings from EAROM
F9 Save settings from EAROM

EXECUTE
HELP

T highlighted |
EARCM has been changed x times

Figure 3-1
Maintenance Menu
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Load the Cold Boot disk #1 into the flexible drive. Press
the function key <F4>, and observe that "Change boot device"
adjacent to F4 is now highlighted. Press the space bar until the
boot device is changed to "Floppy Drive 0".

Press the function key <F7>, and observe that "Set boot file
name" adjacent to F7 is now highlighted, and that "hd02/unix" is no
longer displayed. Enter "fd02/sa/reconf"™ and press <RETURN> and
<EXECUTE>. The system will then display the configuration Menu as
in Figure 3-2

Press <RETURN> until the cursor is next to "root device",
and enter "£d02". Press <RETURN> until the cursor is next to "swap
device", and enter "fd0l". Press the function key <F3> to GO, the
system will then ask for the Boot file name. Enter "£d4d02/unix". The
system will start loading the files from the first Cold Boot disk.
Shortly afterward, the system will ask about the type of the hard
disk, number of users, and whether to reformat the hard disk. After
responding to the questions, the system will format the hard disk
then load files onto it.

Fortune Systems Configuration Menu

YES '

Power up action = BOOT Daylight Savings =
Boot device = hd Line frequency = 60
Boot drive # = 00 Language = AMERICAN
Boot Program # = 00 Floating Point = YES
Boot file = hd02/unix Hex Number = FFFF
Flex drive #1 = SHUGART Number Buffers = 100
Flex drive #2 = SHUGART Number inodes = 100
Flex drive #3 = SHUGART Number files = 100
Flex drive #4 = SHUGART Number texts = 050
Root device = hd02 Number clists = 010
Swap device = hd0l Number processes = 050
TTY00 port speed = 2400 Max process size = 256 <
TTY0l port speed = 9600 Set params auto = YES :
Console location = CRT Approx. # of users = 3 |
Timezone = PACIFIC

EAROM has been changed xx times

Revision 1.7 Sun Jun 26 23:33:48 PDT 1983
Fl STORE SCREEN DATA IN EAROM F2 READ CURRENT EAROM SETTINGS
F3 RESTART WITH SCREEN DATA F4 CONTINUE WITH SYSTEM STARTUP

Figure 3-2
Configuration Menu
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After about two or three minutes (depending on memory size),
the system will prompt the operator to power the system off then on
again. The system will complete loading files from disk #1 and then
‘prompt the operator to insert disk #2. When the system is finished
loading the files form disk #2, it will prompt the operator to
remove disk #2, and insert disk #3. When the system is finished
loading the files from disk #3 it will prompt the operator to remove
the disk and eventually come up to the date and time prompt,
followed by the logon prompt.

After a cold boot, the system will only contain the cold
boot, system management and system utilities. The applications will
have to be loaded onto the system from back up copies.

Backing Up The Applications

The Applications backup procedure is totally menu driven.
Login as "manager", and select "S5 Product Maintenance" from the
global menu. The product maintenance menu will be displayed. Type
"b" and observe that the word "backup" is highlighted on the menu,
and press <RETURN>.

A menu of the software currently loaded on the system will
be displayed. Select the application to be backed up, by pressing
the first letter of the selection and observing that the correct
application is highlighted. Press <RETURN> and the system will
display a step by step set of instructions which will produce a
backup application disk. Be sure to label and date the disk.

Loading Applications

Login as "manager" and select "S5 Product Maintenance" from
the global menu. The product maintenance menu will be displayed.
Select "i" and observe that "install" is highlighted and press
<RETURN>. The installation menu will be displayed, and ask that you
insert the flexible disk volume #1, and press <RETURN>. The system
will read the disk and dlsplay the product name and part number on
the screen. Verify that it is the same application that you want to
install. The system will then install the application.

SYSTEM ERROR MESSAGES

When errors are encountered during system operation, an
error message will be displayed on the console. The operating
system error messages are defined in Table 3-1. System errors can
be caused by either software and hardware malfunctions, or improper
system configuration, or a combination of all three. Due to the
relative complexity of all the possible causes for system errors it
is recommended that Software Support be contacted when ever an error
occurs for which there is no apparent cause.
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Table 3-1

Operating System Error Messages

Error Recommended
Number Meaning Action
1 Invalid block device Contact Software Support
2 Invalid device table Contact Software Support
entry
3 Error in swap I/0 Contact Software Support
4 IOCCOM Contact Software Support
5 No file system Contact Software Support
6 Timeout table overflow * Power on reset. If problem
does not clear, there is the -
possibility that there are
too many workstations for the
operating system. Contact
Software Support.
7 No mount table Contact Software Support
8 Error reading in root Contact Software Support
inode
9 Running dead process Contact Software Support
i 10 No more process table Contact Software Support
i entries
% 11 No more swap space Power on reset.
% 12 No more swap space Power on reset.
{13 Unexpected trap Power on reset. If the
! problem does not clear.
g contact software support.
L
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Table 3-1

Continued
Error ' Recommended
Number Meaning Action
!
14 Kernal bus/address error Record message number and all
events immediately preceding

the message, i.e., number of |
users, applications in use, |
etc. Power on reset. If |
problem does not clear, :
contact Software Support. i

15 Invalid ROM format A ROM has failed.

16 Double parity error System memory has failed.
Double Bit error.

17 Refresh timeout Probably a hardware error.
The system is unable to
refresh memory.

! 18 The init file dead Contact Software Support.
.19 Mfree overrun. Memory Power on reset. Contact
3 allocation error Software Support if problem

; does not clear.

; 20 Zero wchan Software error. Power on
i reset. Contact Software
| Support if problem does not |

; clear |
100 Hardware failure Troubleshoot hardware. :
120 Memory parity error Single bit error in memory !
121 Unable to log error Contact Software Support

The system is not able to
tell what is wrong
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Table 3-1
Continued

Error
Number

122

123

124

125

128

129
130

132

133

i 134

135

Meaning

Spare table overflow
Space unavailable. Hard
disk and flexible disk
overflow.

Spurious interrupt
Unexpected hardware
problem

Can not read configuration
block.

Invalid magic number in
configuration block

Physio to an odd address
Program error, Configura-
tion is inaccurate.

No more file table entries

No more inode table entries

Address in inode 2 24
File system error

Stuff Operating System
error

Invalid user access
Operating System error

Error doing suiword
Operating System error

Recommended
Action

Contact Software Support

Troubleshoot hardware

Power on reset. If problem
does not clear, suspect hard
or flexible disk problem.

Power on reset. If problem |
does not clear, suspect hard
or flexible disk problem i

Power on reset. If problem
does not clear, contact
Software Support.

Power on reset. If problem
does not clear, increase
approximate number of users
on configuration menu by one.
Power on reset. If problem !
does not clear, contact ‘
Software Support.

Contact Software Support. §

Contact Software Support.

Contact Software Support.
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Table 3-1

Continued
Error ‘ Recommended
Number Meaning Action
136 Error in process queue Contact Software Support.
137 No text table entries Increase approximate number

of users by one on configura-
tion menu. If problem does
not clear, contact Software
Support.

138 Random Interrupts Hardware problem. Power on
reset. If trouble does not
clear, troubleshoot hardware

139 Bad free count File system error. Power on
reset. If trouble does not
clear, contact Software

Support.
140 No more space Power on reset. If trouble
: The disk is full ‘ does not clear, remove some

files from disk. If trouble
does not clear, contact
Software Support.

141 Bad block Power on reset. The File
system is not properly
configured.

142 No inodes Power on reset. If trouble
The disk is full does not clear, remove some
files from disk. If trouble
does not clear, contact
Software Support.

143 Bad Count Power on reset. If trouble
The file system is not does not clear, contact
consistent Software Support.

144 Hardware Error Troubleshoot hardware.
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Continued
200 Hardware Error Troubleshoot hardware
400 Software Failure Contact Software Support
800 Software Error Contact Software Support.
*Power on Reset - Turn off system power. Wait approximately

10 seconds. Power on the system.
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Introduction to the Fortune Operating System (UNIX)

The following documentation is designed to give the first time
user and/or the hardware technician enough information about the
general operation of the Fortune Operating System to preform
those maintenence functions necessary to effectively support the
Fortune 32:16 System. It should be understood that some 'poetic
license' has been taken in an effort to give the general idea of
the operating system while remaining as non-technical as
possible.

This document is intended to be used with the 'Introduction to
FOR:PRO' manual which it references. Introduction to FOR:PRO is
provided in the field engineering hardware course material. If
the Field Service Manual is not being used in conjunction with
the hardware course the Introduction to FOR:PRO manual may be
ordered separately from any authorized Fortune dealer. (Order
number 1002268-01).

More detailed information on UNIX is available in an
ever-increasing number of reference and technical manuals. Good

sources for these manuals are university book stores and
technical book stores.
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Introduction to the Fortune Operating System (UNIXtm)

Introduction

UNIX is a general purpose, multi-user, interactive
operating system developed at Bell Laboratories for the
larger DEC PDP-7" computers. It offers a number of
features, including;

a. A hierarchial file system incorporating demountable
volumes,

b. Compatible file, device and inter-process I1/0,
c. The ability to initiate asynchronous processes,

d. System command language selectable on a per-user
basis (Shell),

e. Many subsystems including several languages,
f. High degree of portability.

The portability of UNIX is largely due to its being
written in a high level language, C. UNIX was originally
designed by and for computer programming researchers,
but its power and structure led to its use for a wide
range of applications. UNIX is becoming the standard
operating system for the current generation of 16-bit
micro-computers and 32-bit mini-computers.

The File System

The most important function of an operating system is to
provide a file system. The UNIX file system is a
hierarchial structure containing three types of files:
ordinary files, directories, and special files.

Ordinary Files

An ordinary file is an array (one-directional) of bytes.
The bytes may contain machine code, binary data, ascii
text, symbolic code, etc. No other structure is implied
by the system, i.e. ISAM, fixed length records, etc.

gNIX is a trademark of Bell Laboratories.
DEC and PDP-7 are trademarks of Digital Equipment Corp.
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Special file structures may be imposed by user programs,
i.e. the a.out format produced by the assembler and
expected by the loader. Files are independent and can be
attached anywhere (and possibly multipley) onto a
hierarchy of directories.

Directories

The hierarchial file structure is imposed by files known
as directories. These files provide a mapping between
file names and the files themselves. By allowing
directories to contain entries for other directories a
"tree' structures can be created. Each user has his own
'home' directory, under which he may create files and/or
subdirectories and, under the subdirectories, he may
create more files and/or subdirectories.

Hierarchial Directory Tree Example

/ (root)
l .
| | l l
bin etc dev u
S B [ 1 I
([ | | ! | | I | I |
(commands) mount passwd pstat tty 1p al bob sam john
| | l I
| | | files
| | files
| files
files

System Directories
There are several 'special' directories maintained by
the system. These contain special system information,

commands, devices, temporary files, etc. Some of these
directories are;

a. root (/) (Super-user's home directory, top of tree,
includes special info)

b. dev (/dev) (Contains I/O device info)
c. bin (/bin) (Commands)

d. etc (/etc) (Contains miscellaneous information files
and commands)

e. u (/u) (Contains user directories and/or files)
3-16
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Current (Working) Directory

To make it easy to access files in the hierarchy, UNIX
has a concept called the current or working directory.
When a user logs in, his location on the hierachial tree
is his home directory, and is also the current or
working directory at that time. There are UNIX commands
which allow us to display our current or working
directory and to change directories, thereby allowing us
to move around in the 'tree'. These commands will be
discussed later.

Special Files

File

Path

Full

05-83

Special files are one of the most unusual features of
the UNIX file system. Each I/O device on a UNIX system
is associated with at least one special file. These
files are read and written just like ordinary files. The
I/0 request activates the associated device and device
driver. Special device files are generally located in
the directory /dev.

Names

UNIX file names can be composed of up to 14 characters
from the ascii character set except (/). However some
characters are special to the shell and file names
containing them are difficult to manipulate.
Non-printing and control characters are legal but also
difficult to manipulate. Also avoid using the following

characters ) (;*|g<>?{}*~ null and space.

Names

When refering to a file pot in the current directory a
'pathname' is used. A pathname gives the path to follow
through the directory tree structure to locate the file.
A pathname can be absolute or relative to the current
directory.

Path Name

An 'absolute' or full pathname begins with a '/', which
is the name of the root directory of the entire file
system. After the slash (/) comes the name of each
subdirectory separated by slashes until the file name is
reached. For example /u/al/UNIX is the full path name of
the file used to create this document.
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Relative Path Names

A file can be addressed relative to the éurrent
directory by using double dot '..' for the parent

- directory (the directory before the current directory)

or single dot for the current directory. This shorthand
can be useful when dealing with files 'deep' in the
tree.

Linking

Files can by referenced by several directories via
'links' (i numbers). A file can have several names in
different directories, all pointing to the same physical
space on the disk. All links to the file have equal
status and the file is not destroyed until all links to

it have been removed. More on links will be discussed
later.

Protection

The protection mechanism of the UNIX file system is
simple, yet it contains some unusual features. Each user
of the system is assigned a unique user identification
number (uid). When a file is created it is marked with
the uid of the user and the owner's ‘'‘group'
identification number (gid).

Protection Codes

There is a set of ten protection bits associated with
each file and directory. Nine bits are used to define
the read, write, and execution permissions (three bits
each) for the owner of the file, his 'group', and all
remaining users (the rest of the world). For
directories, the execution bit denotes permission to
search the directory for subdirectories and files.

Character Representation

05-83

The protection codes for a file or directory can be
displayed by using the 'ls -1 [filename]' for one
particular file, or 'ls -1' for all the files under the
current directory, or 'll' (same as 1ls -1). They appear
as nine characters in the following format: rwxrwxrwx.
The first three characters define the protection codes
for the owner, the second three define the owners group
permissions, and the last three define the permissions
for the rest of the world. If a permission is denied the
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character is replaced by a dash (-). For example,
rwxr-x--x, would give read, write, and execute
permission to the owner, read and execute permissions to
the members of the owner's group, and only execute
permission to the rest of the users on the system.

Octal Digit Representation

The three groups of three bit protection codes fall into
octal (base eigth) representation. Some UNIX commands
will use the octal code rather than the character
method. The above example of rwxr-x--x translates to an
octal code of 751. The table below shows the octal
translation for each of the eight possible code values.

Character } Octal | Permission Granted
1.
| |
— | 0 | none
==X | 1 | execute only
-w- | 2 | write only
-WX | 3 ] write and execute
r—-- | 4 | read only
r=x | 5 | read and execute
LwW- | 6 | read and write
LWX | 7 | read, write, execute

Set-user-id Bit

The tenth bit is known as the set-user-id bit. If it is
on, the system will temporarily change the uid of the
current user to that of the owner of the file when the
file is executed. The change is only effective during
execution of the program. This set-user-id feature
allows privileged programs to access files inaccessible
to other users. The set-user-id bit is displayed as an
's' in place of the owner execution bit; i.e. rwsr-x--x.
(This bit is reset if the file is copied, and only works
for a compiled program, not a shell script [see The
Shell].)

Group

A 'group' is a logical collection of user names defined
in the file /etc/group. It is used to define a small
group of users who can access a set of files and/or
directories. For example, a group of programmers
involved in a specific project can be put into the same
group and have access to the project files which are
protected against access by all other users. A user can
be a member of several groups, but is active in only one
group at a time.
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Super-user

The 'super-user' (login = root) is a very special and

powerful user. The system recognizes root as exempt from
the usual constraints on file access. The super-user has
read and write access to any and all files on the system
no matter what the protection codes for those files are.

This can be very helpful in dealing with large sections
of the file system without interference from the

protection system, howerver, care must be taken when
operating as super-user as it is easy to delete entire
sections of the directory tree inadvertently and
irretrievably!

The File System Stucture

Disk

The UNIX file system is a disk data structure accessed
via block stuctured I/0 (see special files types below).

.A disk is considered to be a randomly addressable array

of 512 byte blocks.
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 partition. The
purpose of the first three partitions is as follows;

Partition O

This partition contains the 'Boot program', the 'Spare
blocks', and the 'Configuation file'. 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 maintenence screen). The configuration 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 page 4-45 (rdconf)
of the Introduction to FOR:PRO manual.

Partition 1

NOTE

01-84

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

The swap space is only used on one of the physical
drives on the system, that drive is ysually the 'root
device'.
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Partition 2

NOTE

05-83

From the begining of partition 2 to the end of the disk
is space for the files, (usually refered to as 'the file
system'), the 'Super Block', and the i-nodes. The 'Super
Block' contains, among other things, the 'free-list',
and the 'i-list' (i stands for index).

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
maintenence 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 inclvding;

The owner and group id number (uid and gid).
The protection code for that file.

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

Time of creation and last update of the file.
Number of 1links to the file.

LI WD
¢ o o o o o

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. Armed 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.

Partition 2 may be divided into more than one
partition, in which case partitions 0 and 1

remain the same but partitions 2 thru 7 (maximum) can
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 formatted file system with its own
directory hierarchy. After the mount there is virtually
no difference between files on the removable volume and
those on the permanent file system. The only exception
to the rule of identical treatment is, no link may exist
between one file system hierarchy and another. This is
to avoid the massive bookkeeping requirment to assure
removal of all links whenever the removable volume is
unmounted.

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) except 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

05-83

A block or structured device is accessed as blocks of
memory 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.
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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 like ordinary files. Again the
device driver implement this model in memory. Examples
of character devices are:

Terminals (including the console)
Communication lines

Printers

Main memory

Processes

A process is the executjon of a program. While the cpu
is executing a program, that program must reside in main
memory. During the execution of other processes this
program lies dormant in memory unless it is swapped to
disk to make room for a process of higher priority.
(Remember the swap space in partition 1 of the disk?)
All processes running at a given time have a process
identification number (pid) associated with them.

The user memory assigned to a process is divided into
three logical segments; a program text segment
(instructions), a program data s nt, and a stack
segment. (If you are familiar with the Fortune 32:16
hardware, i.e. the Memory Managment Unit, this should
ring a bell.)

UNIX keeps track of all running processes in a table.
See page 1-62 (ps) of the Introduction to FOR:PRO
manual.

The Shell

05-83

The UNIX command language, the interface used by the
operator to communicate with the system, is known as the
shell or sh. It is a program that reads and arranges for
the execution of commands typed by the user. The shell
may be called as a command to interpret files containing
commands (shell script). See page 1-7 of the
Introduction to FOR:PRO manaual.



Three different shells are available on the Fortune
32:16. They are; the Bourne shell, the Schmidt shell,
and the C shell. You are using the Bourne shell while
you are in UNIX. If you are operating under the menu
system you will be using the Schmidt shell. If you are
in UNIX and your prompt is '#' you are super-user, 1if
your prompt is '$' you are not super-user and certain
'privledged' commands can not be used. The C shell is
available if you have the Development Utilities
installed on your system.

Commands

A UNIX command is simply the name of an executable file.
The file can be a compiled program (binary or core
image) or a text file containing other commands. The
shell determines if the command is a binary (compiled)
program or a command file (shell script) and executes it
accordingly. :

Command Format
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When read by the shell, each command is a sequence or
string of ascii characters (arguments) seperated by
blanks. The first argument specifies the name of the
command to be executed. Except for certain special
characters all characters are passed to the command
unchanged.

One type of argument, called 'flags' or 'switches', is
used to modify the function of commands. A UNIX
convention is to proceed flags with a (-). Files for the
command to process are specified by entering their names
as arguments., For example, a command to list the
contents of a directory is 1ls. If this command is used
with no flags and filename it will list only the
filenames of those files under the current directory. If
a long list (a list giving more information about the
files) is desired the command can be modified by the use
of flags in the following manner: 1ls -1 will give a long
list of all the commands in the current directory, while
ls -1 xyz will give a long list of only the file named
xyz (assuming the file xyz exists). This command may be
further modified to give, for example, a long list of
xyz along with xyz's i-number as follows: 1ls -il xyz.



Command Location

Since any executable file can be a command, the system
must have a means of finding commands. A user may create
a command file anywhere in the system hierarchy and if,
when he wishes to execute that command, he gives the
full pathname to the file there is no problem, however
this is rather cummbersome, therefore, the system has a
'built in' search path which is; the 'current'
directory, the 'bin' directory (/bin), followed by the
'etc' directory (/etc). There are means to overcome the
need for a full path name if the command file is not in
one of the above directories. This proceedure is
explained on page 1-26 of the 'Introduction to FOR:PRO'
manual.

Redirecting The Output
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Normally the output of a command is the users console,
at times, however, it may be desired to send the output
to some other device such as a printer. This can be done
by using the 'redirect' symbol (>). For example: date is
a command to display the current date. If I wish to have
the date print on a printer I can use the redirect
symbol in the following manner: date>/dev/lp. This will
cause the output of the command 'date' to be written on
the printer. :
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Commonly used UNIX commands

01-84

Following is an alphabetical list of some of the most
commonly used commands along with their arguments and
flags. In this list spaces must be entered exactly as
they appear and argquments in quotes ('..') indicates an
appropriate entery, 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 and the arguments
indicated by the numbers are explained below that.
Please keep in mind that the following examples are one
of many ways to use these particular commands, as you
become more familiar with the Fortune Operating System
you will probably find other ways which you prefer.
Wherever possible a page number in either the Field
Service Manual (FSM) or Introduction to FOR:PRO manual
(ITF) will be given so that you may find more
information about the command.

allows one to copy the boot program from the sa
directory onto a device (such as the floppy disk).
Reference; FSM Service Notice number 23A and ITF page
4‘3 SeCQso

bootcp /sa/boot /dev/rhd00 0

1 2 3 4

Where:

1=Command

2=Source of the boot program

3=Device to load boot program on (in this case the hard
disk).

4=The number of the boot program (at this time always
0).

allows us to change our working or current directory.
Reference; ITF page 1-4 Sec. 1.

‘cd /bin

1 2

Where:

1=Command

2=The pathname to the directory you wish to make your
current directory. (Bin in this example.)
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allows us to change the permissions of a file. Qnly

super-user, or the owner of the file js allowed to use
this command. Reference; ITF page 1-6 Sec. 1, FSM page
3-190

chmod 777 'filename’

1 234 5

Where:

1=Command

2=New permissions, in octal, for the owner of the file.
3=New permissions, in octal, for the group.

4=New permissions, in octal, for the rest of the world.
5=Name of the file for which permissions are to changed.

allows us to change the owner of a file. -

is allowed to use this command. Reference; ITF page 4-9
Sec. 8.

chown al 'filename'’
1 2 3
Where:
1=Command
2=New owner name. (In this case al.)
3=Name of the file for which the owner is to be changed.

is the copy command. It allows us to copy files from one
place to another. Reference; ITF page 1-9 Sec. 1, FSM
pages 7-36 and 7-37.

cp -rostVv /f/* /diag
1 234567 8 9

Where:

1=Command

2=The '-' indicates the characters to follow are flags
or modifiers to the command.

3=The first flag. (The 'r' tells the system to copy each
directory and all it's sub-directories making new
directories as needed. Without this flag directories are
skipped.)

4=The second flag. (The 'o' tells the system to set UID
and GID in the destination to those of the source.)
5=The third flag. (The 's' tells the system to copy
special files if they exist.)

6=The forth flag. (The 't' tells the system to retain
the modification time of the source file in the
destination file.) A

7=The fifth flag. (The 'V' tells the system to display
the pathname of the source and the destination as it
copies.)

8=The pathname of the source. (The asterisk, in this

 case, says to copy all the files in the 'f' directory.)

9=The pathname of the destination directory.
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allows us to copy and convert files. It is possible to
copy an ASCII file and convert it to EBCDIC with this
comand, however the following example does no
conversion. Reference; ITF page 1-14 Sec. 1, FSM page
7-36. '

dd if=/sa/boot of=/dev/£d00 bs=1k seek=10

1 2 3 4 5
Where:
1=Command

=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/hd02 of=/dev/null bs=1lk

Dskselect allows us to select a pre-written prototype
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configuration block. This is the command that is run

. during 'cold boot' when we are asked which type of disk

we have. Reference; ITF page 4-9 Sec. 8, FSM Service
Notice number 23A.

dskselect C20
1 2
Where:
1=Command
2=Type of disk to be put in the conf. block.
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allows us to find the pathname to a file or directory
anywhere in the file system. If a separate file system
is mounted (see mount command) it also searches that
file system. Reference; ITF page 1-32 Sec 1l.

find / -name 'filename' -print

1 2 3 4 5
Where:

1=Command _

2=The directory to start the search at. / is the
symbolic name of the root directory, therefore, all
directories in the file system will be searched.
3=What the system is to search for. Find can also be
used to search for other 'things', ie I-numbers.
4=Name of file to find.

5=An argument telling the system to print the path name
on the standard output device (console).

allows us to format a disk (hard or floppy). Reference;
ITF page 4-10 Sec. 8, FSM page 7-36 and Service Notice
number 24A.

format -c C20 /dev/hdo00

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 write a conf. block on
the device when it formats it.
4=The device type of the conf. block to be written.
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. (Basically a correct
Super-block.) Reference; ITF page 4-11 Sec. 8. :

fsck /dev/hd02
1 2
Where:
1=Command .
2=Device to run file system check on.
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is the list command. It allows us to list the contents
of any directory in the file system. Reference; ITF page
1-47 sec . l .

1s -ail /bin

1 2345 6

Where:

1=Command

2=The '-' indicates the characters following are flags.
3=The first flag. The 'a' tells the system to display
all entries in the directory. (Usually '.', the current
directory and '..', the parent directory are not
displayed).

4=The second flag. The 'i' tells the system to display
the I-number of each entery in the directory.

5=The third flag. The 'l' tells the system to give a
long list, which consists of the file type (regular
file, directory, or special file), the permissions, the
number of links to the file, the owner, the number of
bytes in the file, the date of the last modification,
and the filename.

6=The pathname to the directory to be listed. (If this
argument is left out the system will list the current
directory).

Allows us to make or alter the configuation block on a
device. Reference; ITF page 4-29 Sec. 8, FSM Service
Notice 23A.

mkconf -i C20 /dev/hdo00

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 'interactivly', which allows the
operator to change entries as the block is being built.
4=The device type of the configuation 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, ie. 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/hd00 /dev/hdo00
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allows us to make a directory. The name given to the
directory may be anything up to 14 characters in length,
however some discretion should be used with special
characters. (See page 3-17 [filenames] in the FSM).
Reference; ITF page 1-52 Sec. 1.

mkdir bell
1 2
Where:
1=Command
2=Name of directory to be made. This directory will be
made under your current directory.

is the command used to make a file system on a device.
Reference; ITF page 4-31 Sec. 8, FSM page 7-37.

mkfs /dev/£d402 740 1 10
1 2 3 45
Where:
1=Command
2=Device on which the file system is to be made.
3=Size in 1k blocks of the file system to be made.
4=Interleave factor (System). ,
5=The number of 1k blocks in a cylinder on this device.

allows us to attach a separate file éystem under a
directory on the current (root) file system. Reference;
ITF page 4-36 Sec. 8.

mount /dev/£d402 /f

1 2 3
Where:
1=Command
2=The device containing 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 to. These are 'f' which we use for a floppy
disk, and 'h' which we use for a hard disk).

NOTE: If the mount command with no arguments is used it

will display all those devices currently mounted and the
directories to which they are mounted.
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is a filter which is often used to display one screenful
of information at a time, used in this manner more will
stop at the end of each screen and display the prompt

——more—— at the lower left of the screen, at which time

the operator may hit the space bar for the next

screenful of information or the return key for one more
line of information. More may also be used to display
ASCII files as in the second command format below.
Reference; ITF page 1-53 Sec. 1l.

1s -1 /dev|more

1 23
Where: _
1=The list command to give a long list of the 'dev'
directory.
2=The 'pipe' symbol. This symbol tells the system to
'pass' the output of the first command thru the program
(or command) which follows. Note that this is one case
in which a space is not necessary to separate arguments.
3=The program 'more' which the output of the command
'ls' will be passed to.

more /etc/passwd
1 2
Where:
1=Command
2=The path and filename of the file to be displayed.

allows us to move or réename a file. Note that unlike the
copy (cp) command the original or source file no longer
exists. Reference; ITF page 1-57 Sec. l.

mv abc xyz

1 2 3
Where:
1=Command

2=The name of the file which is to be renamed.
3=The new filename of the original file.

NOTE: In the above example the file 'abc' is assumed to
exist in the current directory and will remain in the
current directory renamed 'xyz'. It is also possible to
move or rename directories, however the current
directory will not allow it's self to be renamed or
moved.
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is the octal dump command and may be used to dump a file
in octal, ASCII, hexidecimal, or decimal. Reference;
FOR:PRO Progammers Manual page 1-196. (This manual is
supplied with the FOR:PRO Development Utilities or may
be ordered from Fortune Systems Corp. separately. 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 dump 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' telles the system to dump the
file in decimal.

7=The name of the file to be dumped.

NOTB: The flags may be used in any combination and if
no flags are given the output will be in octal.

allows us to assign a password to accounts, including
root, manager, and newuser, if desired. Only the
Super-user or the owner of the account may change or.
assign passwords, and if an old password exists you will
be prompted to enter the o0ld password. Please note that
there are two files called 'passwd', one is in the 'bin'
directory and is this command, the other is in the 'etc'
directory and is an ASCII file of the actual account
names, passwords (encyrpted), etc. Reference; ITF page
1-59 Sec. 1.

passwd bell
1 2
Where:
1=Command
=The account name to put a password on or to change the
password of.
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is the print command. Reference; ITF page 1-60 Sec. 1.

pr 'filename'>/dev/1p

1 2 3 4

Where:

1=Command

2=The name of the file to be printed.

3=This symbol is called the 'redirect' symbol. It tells
the system to send the output of the command to some
place other than the standard output (console). In this
case we are sending the output to a device called 'lp',
which stands for 'line printer'. Please note that this
is a case in which a space is not necessary to separate
arguments.

4=The device upon which we wish to print.

prints the path and name of the current directory.
pwd
1
Where:
1=Command

allows us to read the configuation block of a device.
Reference; ITF page 4-45 Sec. 8.

rdconf /dev/hd00
1 2
Where:
1=Command
2=The device to read the configuation block from.

is an editor which can be used to edit any ASCII file.
Screen is a full screen editor and is much easier, in
most cases to use than the other editors available for
UNIX. There is no reference material available for
screen, however it is more or less self explanatory, and
with a little practice you should have no trouble using
it. Please note that screen is not standard on FOR:PRO.

screen 'filename’
1 2
Where:
1=Command
2=Name of the file to be edited.
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Shutdown is the proceedure used to ‘gracefully' shutdown
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FOR:PRO, and it is the only way to shut the system down.
Reference; ITF page 4-49 Sec. 8.

shutdown
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.

updates the super-block. Reference; ITF page 4-50 Sec.

sync
1

Where:
1=Command

allows us to access and modify the reconfiguation 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. Reference; ITF page 4-51 Sec. 8.

uconf

1
Where:
1=Command

allows us to unmount an attached file system. Reference;
ITF page 4-36 Sec. 8.

umount /dev/£d402
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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CHAPTER 4
INSTALLATION
POWER ON * POWER OFF * MENUS
SETTING UP

Place the computer on a suitable table or desk. Make sure
that the there is plenty of clearance to the rear, bottom 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 CPU, and may cause overheating.

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,

Connect the power cord into the receptacle in the left rear
of the CPU, and determine that the power switch is turned off (white
dot is not pushed in). Then plug the power cord into a three prong
110V properly grounded wall receptacle., If power frcm the wall is
erratic, or a proper earth ground is not provided, the system may
not operate properly. :

Phase printed on screen system activity

Power up - - - - - initial banner - - - MOM ROM initializes
the system console

Test - = = = = = = = - l-=-=-=-=-=-- Initial diagnostics
pass

Confiqure - = = - - - - 2 -=-=--- - - Found Boot-Device

Locad - = = = = = = = = 3 -===-=--- Boot program is loaded

Boot 0§ - = = = = = - - 4 - = - - - - - Boot starting to
load Kernal

Boot Complete - - - - - 5 == == - - - Kernel loaded

Kernal Started - = = -6 - - - = = - - Execute init program

System Initialized - -7 = - = = - - - Init complete

Execute Command File -8 - - - = - - - Shell starts command
file

System running - - - - 9 - - - - - - - Power up complete

Table 4-1

Power on Sequence

4-1
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POWER ON

Turn on the power switch on the left rear of the CPU, and
wait approximately 10 seconds for the monitor to warm up. Adjust
the brightness control on the top of the monitor until the
characters are clearly visible, and the background around the
characters is not green.

The screen will display the message "Fortune Systems 32:16
Please Wait". During the power on sequence a number from 1 to 9 is
be displayed as each step in the process is completed. (see table
4-1) :

Date and Time

When the system displays a date and time menu, enter the
correct information as requested, and <RETURN>. The system will
then display the date and time again. If it is not correct, answer
no and renter the correct information. If it is correct, answer
yes, and <RETURN>. If the date and time are correct, or if it is
not needed, select the displayed date and time by pressing the
<Cancel/del> key.

Login

Log into the system as "manager". The system will then
display the global menu (Figure 4-1). 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.

POWER 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

From the Global Menu :

Select "S2" System Management. When the system management
menu is displayed, select "30" for shutdown. The system will then
ask for confirmation, enter "yes". The system will then shutdown
the hardware and software, and end with a prompt to turn off the
power.

4-2
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From the login prompt

At the login prompt type in "shutdown". The system will ask
for confirmation, enter "yes". The system will then shutdown the
hardware and software, and end with a prompt to turn off the power.

In FOR:PRO

Enter the command "shutdown" at the dollar sign ($) or
number sign (#) prompt. 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. (See
Chapter 3) If you are unable to shutdown the system from the system
prompt, try holding down the control (ctrl) key and press "d". This
should return you to the login prompt or a menu, where you can
continue to shutdown. 1If neither of the above works, type in "sync"
twice, (wait for the prompt after each) and power the system off.

THE MENUS

The system menus are designed to give the user easy access to
the operating system without using the operating system command
syntax. The following menus are used when repairing or
reconfiguring the system, and are explained in sufficient detail to
allow the proper configuration and repair of the system.

FORTUNE SYSTEMS GLOBAL MENU

BUSINESS APPLICATIONS PROFESSIONAL TOOLS OFFICE AUTOMATION TOOLS
Bl Business Systems Pl Multiplan El Fortune:Word
B2 Business Surveys P2 Color Graphics E2 Record Processing
B3 Business Graphics P3 E3 Automated Calendar
B4 P4 E4
B5 P5 E5
B6 P6 E6

COMMUNICATIONS TRAINING AND EDUCATION SYSTEM TOOLS
Cl Async Tl Topic Introduction S1 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/SDLC TS5 Demonstrations S5 Product Maintenance
Cé T6 Sé
Fortune Systems Corporation Press <HELP> For Assistance

Enter Selection & Press <RETURN>:

Figure 4-1
The Global Menu

4-3
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THE GLOBAL MENU

The global menu is the central point from which all
applications are accessed (Figure 4-1). To select an application,
the user can enter the characters to the left of the desired
function, or use the directional keys to guide the cursor to the
desired location. When the proper application is highlighted,
depress the <EXECUTE> key, and the first menu of the selected
application will be displayed.

The Maintenance Menu

The maintenance menu displays the system configuration
information stored in EAROM., System configuration parameters such
as 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> until the menu appears. A typical
maintenance menu is shown in figure 4-2,

Copyright (c) Fortune Systems, Rev. 1.0

F1l Change front port speed 2400

F2 Change back port speed 9600

F3 Change power-up action Boot up

F4 Change boot device WD Boot, Drive 0
F5 Change boot program number 0

F6 . Change floppy drive 0 type Tandon

F7 Set boot file name hd02/unix

F8 Read settings from EAROM
F9 Save settings to EAROM

EXECUTE
HELP

Type_any highlighted key
EAROM has been changed 4 times

Figure 4-2
The Maintenance Menu

02-83



Maintenance Menu Field Definitions

F1l
F2
F3
F4

Baud rate for the keyboard port.
Baud rate for the SIO port. Set accordingly.
Defines power up action. not normally changed
Defines boot device. Hard disk or Floppy controller

Not changed.

F5 Defines boot program. Usually 0 not normally changed
F6 Type of floppy drive. Tandon - Shugart

F7 Defines boot file name. Set accordingly.

F8 Reads current settings stored in EAROM.

F9

Writes settings on screen into EAROM.

Fortune Systems Configuration Menu

EAROM has been changed xx times

Revision 1.7 Sun Jun 26 23:33:48 PDT 1983

Power up action = BOOT Daylight Savings = YES
Boot device = hd Line frequency = 60
Boot drive # = 00 Language = AMERICAN
Boot Program # = 00 Floating Point = YES
Boot file = hd02/unix Hex Number = FFFF
Flex drive #1 = SHUGART Number Buffers = 100
Flex drive #2 = SHUGART Mumber inodes = 100
Flex drive #3 = SHUGART Number files = 100
Flex drive #4 = SHUGART Number texts = 050
Root device = hd02 Number clists = 010
Swap device = hdo0l Number processes = 050
TTY00 port speed = 2400 Max process size = 256
TTY0l port speed = $600 Set params auto = YES
Console location = CRT Approx., # of users = 3
Timezone = PACIFIC

F1 STORE SCREEN DATA IN EAROM

F2 READ CURRENT EAROM SETTINGS

F3 RESTART WITH SCREEN DATA

F4 CONTINUE WITH SYSTEM

STARTUP

02-83

Figure 4-3
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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 4-3.

To access the configuration menu from hard disk, enter the
‘boot file name "hd02/sa/reconf" at F7 of the maintenance menu, and
press <EXECUTE>.

To access the menu from flexible disk, load a disk with the
/reconf program on it, (cold boot disk 1) and enter the boot file
name "fd02/sa/reconf" at F7 of the maintenance menu, and press
<EXECUTE>,

Configuration Menu Field Definitions

Power up action - 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. Show this menu will display
this menu after power up. Be a terminal will cause the system to act
as a terminal to a device connected to a communications port,

Boot Device - which type of device contains the boot
program: hard disk, floppy, etc.

Boot drive # - which drive contains the boot program: 0, 1,
2, or 3.

Boot Program # - several boot programs can exist on a
specific drive. This parameter defines which program will be used.

Boot file - The boot file name. Usually "hd02/unix".

Flexible drive %0, 1, 2, 3 - identifies to the system, the
type of flexible drive being used.

Root Device ~ the device which will contain the operating
system files. Usually hd02.

Swap device -~ the device which will contain the swap space
for the operating system, usually hdOl.

TTYOO0 port speed - The speed of the keyboard port 2400 baud.
TTY01l port speed - The speed of the SIO port.

4-6
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Console location - which device on the system will receive
system error messages., usually set to CRT.

Timezone - Pacific, Mountain, Yukon, GMT, etc.

Daylight savings - yes or no.

Line frequency - power line frequency 50 or 60 hertz.

Floating Point - is floating point allowed on your system.

Hex Number - maximum size of floating point integer.

Number buffers, number inodes, number files, number clists,
number processes, max process size - If "set parameters auto" is
yes, these values are calculated from internal variables in the
operating system., If "set parameters auto" is no, these parameters
define the size and structure of the file system. 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 these parameters are in doubt,
contact software support at the 800 number.

Approximate # of users - enter the appropriate number of
users.

4-7
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CHAPTER 5
SYSTEM PERIPHERALS
THE FORTUNE INTELLIGENT WORK STATION

The Fortune Intelligent Work Station is an additional
system terminal when connected to a multi-user Fortune System
through the SIO port or CommA or CommB communications interface
boards. The terminal (Figure 5-1) consists of a CRT, logic
board, power supply and a keyboard.

The CRT is identical to the CRT used in the monitor
assembly in the system console except that the upper and lower
shell assemblies are coated with a conductive 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 cooling vents in the front
of the terminal.

The keyboard assembly is identical to the main console
keyboard.

The logic assembly contains a %Z-80A microprocessor, 8K
bytes of RAM, and two Dual Asynchronous Receiver/Transmitter
(DART) chips, one port for the keyboard, and three RS-232C
serial I/O ports on the rear of the chassis. Table 5-1 shows
the switch settings to control power source type, parity, baud
rate, and stop bits.

Figure 5-1
The Intelligent Work Station

5-1
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The host processor is connected to one of the RS-232C
ports on the rear of the workstation. The remaining two ports
are for future use, and are not currently supported. One has
been identified for use with a printer, while the other has not
been assigned. . ,

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 5-2

Fortune Intelligent Work Station
Logic Board Component location
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Table 5-1

Fortune Intelligent Workstation
Switch Settings

Switch Number : Function
| 112 31415 6 7 8
D 60 HZ Power source
U 50 HZ Power source
D D No parity (space)
U D No parity (mark)
D U 0dd parity
U U Even parity
D 1 Stop bit
o] 2 Stop bits
D DD D 50 baud
D D D U 75 baud
D D U D 110 baud
D D U U 134.5 baud
D U D D 150 baud
D U D U 300 baud
D U U D 600 baud
D U U U 1200 baud
U D D D 1800 baud
U D D U~ 2000 baud
U D U D 2400 baud
U D U U 3600 baud
U U D D 4800 baud
U U D U 7200 baud
U U U D 9600 baud
U U U U 19200 baud
5-3

01-83



BAUD SEL

STOP BITS
PARITY ScL
S0/60HZ - | T

ON = fofe
oFF |EEE80m=8)

Setting the corfiguration switches

dddazbdbdudbddnnoodasaax

p—

Quuu@

L Power connector

. RS-232.C connectors <«

L CNICFE switch,

Figure 5-3

The Intelligent Work Station
Rear Panel Detail
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CHAPTER 6

SYSTEM CONFIGURATION

A portion of the power of the 32:16 is derived from the
capability to confiqure 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. A typical system 10 is shown in Figure 6-1.
The process of notifying the system that a change has been made
to the configuration is explained below.

CPU
/10 mB LETTEL
HARD DISK | @uﬁ-&/ry
[ Aewree
/' M8
FLEX! BLE
OISk S/ K
Foert/E
ZuS7E€LL 7 EMN
ol Srrvrvon]
HA Co.
[Comm A Clowrececee |
HARAcTol &£ 7oL KeyBo04L)
AP LTTMIE
LASTELL - S EAS T
AMonts roe. whoaksrnrrod
p—
| keys0mes
|
1 4eysomes |
Figure 6-1

Typical System 10 Configuration

ADDING A FORTUNE INTELLIGENT WORK STATION
Connect the Intelligent Work Station cable (P/N
1000633-xx) to the desired port on the rear of the system.

Select 'S2 System Management' from the Global Menu. Select '39
Change Device Connection' from the System Management Menu,

6-1
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the system will display a diagram of the rear panel of the
system. Enter the number of the port that the work station is
connected to, followed by a <RETURN>. Select or enter the
device speed and type, and the system will configure itself to
add that device.

Table 6-1
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 Received Data From DCE
4 ca Request to Send To DCE
5 CB Clear to Send From DCE
6 CcC Data Set Ready From DCE
7 AB Signal Ground
8 CF Data Carrier Detect From DCE
9 - +12 VDC
10 - -12 vDC
20 CD Data Terminal Ready To DCE
25 - Busy To DCE
6-2
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PRINTERS

The 32:16 currently supports several printer software
drivers including those for Diablo, NEC, Qume, and IDS printers.
To logically connect a 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, and the speed of the printer (i.e., 9600 baud).
The printer or printers can be connected to any system SIO port
using cable P/N 1000664-XX

Xk k& Kk % & CAUTION®®®*** % % %

Pins 9 and 10 of the SIO port output #+ 12 Volts DC.

Connecting devices to to the system with these pins
active may cause damage to the system and the device.

The printer must be configured for 'X-on, X-off software
handshaking, no Parity, seven data bits, 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.
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8 | | / \ | ] 8
20 1 - | [
| | l l 20
Figure 6-2

Printer Cable
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COMMUNICATION CABLES
Figure 6-3, 6-4, and 6-5 are wiring diagrams and use
description of the 10000633-xx communications cables.

Printer Cable

continued

Part Number Pl 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 50 feet

Figure 6-2

Pl P2
= 11
i .
AT -
ST 1] 3
6!: ll6
L .
8 .8
20 l | I , 20
25 - 7 25
Part Number Pl P2 Use Length
1000633-01 Male Male CPU to Workstation 10 Feet
1000633-02 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 Workstation 20 Feet
1000633-09 Male Male CPU to Workstation 50 Feet
Figure 6-3
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Pl P2
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20 N7 7 20
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 6-4
Communications cable
Pl P2
l— 1
2 / N\ , \ 2
P T ——— o
| — — 3
| I ]
2 L ﬁ::::::::=.<=::j L g
7 I [ | | 7
8 1 [ | | 8
e N
20 N "7 20
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
Figdre 6-5

Communications Cable
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FLEXIBLE DISK DRIVES

Up to four flexible disk drives can be installed on a
system. Each disk drive is connected to the same data cable in
order from drive 0 through drive 3. Strapping for the drive
selection jumper block on each drive 0 through 3 is shown in
figures 6-6 and 6-7. Disk drives are usually configured so that
drive 0 is the first drive on the cable followed by drives 1, 2
and 3, however, they do not have to be in order.

The disk drive physically located at the end of the data
cable, no matter what its address, must contain a buss
terminator block in the location shown in figure 6-5 and 6-6.
There must be one terminator block per flexible disk system.

To add multiple flexible disk drives to a system, changes
must be made to the operating system. /

SELECTION
" JUMPER

BLOCK~ —E

TERIAINATOR

sLocx Ezi::]
1 n
T

VO cABLE r 3

DRIVE ]

POWER
'h 4 ‘6 h d ‘. H
2D 15 -] q q
1p qs¢¥ P—— q
b q/3 d -]
5B q/2 d q .
3] qu q -] d
? /" -
s 37 B q d
DRIVE 0 DRIVE 1 DRIVE 2 DRIVE 3

Figure 6-6

Tandon Flexible Disk
Configuration Guide
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Figure 6-7
Shugart Disk Drive Configuration Guide

HEARD DISX DRIVES

Up to four hard disk drives can be installed on a
system. The disk drives can be any combination of 5MB, 10MB, or
20MB disk drives connected to the WD hard disk controller.

While the WD Controller will work in any option slot, the best
has been found to be slot E where there is more airflow for
better cooling. Each disk drive is connected to the same serial
data cable, and an individual radial cable as shown in figure
6-10. "

Strapping for each disk drive is shown in figures 6-3
and 6-9. The disk drive physically located at the end of the
serial cable must contain the terminator block. More than one
terminator block or a missing terminator block will cause
intermittent data errors

To connect multiple hard disk drives to a system,
changes must be made to the operating system. Contact Software
Support for guidance.
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Figure 6-8
Seagate Model 506 5 MB Disk Drive
Configuration Guide
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Seagate Model 412 10 MB Disk Drive
Configuration Guide
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Figure 6-10
Hard Disk Controller Cable
Connection guide

POWE PPLY

The power supply can be configured as a 110 volt 60
cycle or 230 volt 50 cycle power supply.

For 110 volt 60 cycle operation, Install jumper W-8,
install a 5 amp fuse and a 110 volt cooling fan.

For 230 volt operation remove jumper W-8, install a 3
amp slo-blo fuse, and a 230 volt cooling fan.

Figure 6-11
Power Supply Component Location
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MEMORY CONFIGURATION

The system memory can be configured a combination of the two
available memory boards, 256KB and 128KB. Table 6-2 shows the

different memory sizes possible and the board location for each
memory size.

Table 6-2
Memory Configuration
CLA Connector
Memory
Size
PM1 PM2 PM3 PM4
256KB 256KB
256KB 128KB 128KB
384KB 256KB 128KB
384KB 128KB 128KB 128KB
512KB 256KB 256KB
512KB 128KB 128KB 128KB 128KB
640KB 256KB 256KB 128KB
768KB 256KB 256KB 256KB
896KB - 256KB 256KB 256KB 128KB
1 MB 256KB 256KB 256KB 256KB
6-10
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CHAPTER 7

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 frame, (Figure 7-1).

Copyright (c) Fortune systems, Rev 1.0

Fl Change front port speed 2400

F2 Change back port speed 9600

F3 Change power-up action Boot up

F4 Change boot device WD Boot,Drive 0
F5 Change boot program number 0

F6 Change floppy drive 0 type Tandon

F7 Set boot file name hd02/unix

F8 Read settings from EAROM
F9 Save settings from EAROM

EXECUTE
HELP

T highlighted }
EAROM has been changed x times

Figure 7-1
-Maintenance Frame-

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 0' . :

Press the function key <F7>, and observe that 'Set boot file
name' is highlighted, and that 'hd02/unix' is no longer
displayed.

Select desired diagnostic by entering one of the file names
from table 7-1. and press <RETURN> then <EXECUTE> to load the
diagnostic.

7-1
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Table 7-1
SYSTEM DIAGNOSTICS

Selections Diagnostic Page
£402/mem Memory 7-3
£fd02/memlow Low Memory 7-6
£402/mmu Memory Management Unit 7-11
£fd02/kbtest Keyboard and CRT 7-13
£fd02/fdtest Flexible Disk 7-15
£fd02/hdtest Hard Disk 7-19
£d02/coma COMM-A Controller 7-27
£402/comb COMM-B Controller 7-28
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" MEMORY DIAGNOSTICS

The memory diagnostics (mem and memlow) provides 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 0x0 thru
0x4000, while 'mem' tests memory locations 0x4000 and above.
Memlow tests the area in which the diagnostic program and its
data normally reside.

NOTE
The prefix 0x denotes a hexidecimal number. Numbers not
preceeded 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. See table 7-2 for hex addresses and
table 7-3 for decimal addresses (Page 7-9).

Loading 'mem' Diagnostic
Load the diagnostic according to the load proceedure on page

7-1, and select file name 'fd02/mem'. After a successful load
the following will appear:

Fortune Systems Memory Diagnostic
Version 1.5 9/8/83 01:41:07

Program/data reside in ram between locations 0x0 and 0x3£f04

Test Slot 1 memory from 0 to 4000(hex) (no)?

Test Slot 1 memory from 0 to 4000(hex) (no)? - This line is
a query asking if the user wishes to run 'memlow'. The cursor
will be positioned after the question mark (?) and if the user
types y (yes) RETURN <cr> 'memlow' will be loaded. 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).
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Running ‘mem' tests
See Table 7-4 (Page 7-10) for a discription of each test.

After hitting <cr> key in response to the query above, the
following will appear one line at a time:

memory test start location (0x3£04)?
end location (O0x7ffff)?

silent error reporting (no)?

pause on errors (no)?

check parity (yes)?

use quick test only (no)?

The following range of memory locations will now be tested:
start loc = 3f04 end loc = 7ffff # bytes = 7cOfc
hit <return> to start test or <DEL> to re-enter parameters...

memory test start location (0x3f04)? - Notice that the start
location default value is 0x3f04, this prevents the diagnostic
from overwriting itself or its data. The start location may be
changed to any value above the default value.

end location (0x7ffff)? - The end location displayed is the
last valid memory location as determined by the diagnostic. This
is accomplished by writing a pattern to location ffffc (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 (no)? - Setting silent error
reporting may be used to set up a scope loop. During normal
trouble shooting the default {no) should be used.
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pause on errors (no)? - Pause on error should be set to y
for most troubleshooting.

check parity (yes)? - 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.

use quick test only (no)? - 'Quick test only' is a fast
varification of memory. The default value (no) should usually be
used in troubleshooting.

The last message displayed allows the user to varify the
diagnostic set up before starting the actual testing.

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
intermittenly displaying system error message 'l120' (see
table 3-1 on page 3-6) and the address displayed with the
message always seems to be 17f02. The technician may wish to
exercise that address vigoruosly to determine if, in fact,
the problem is memory. The start address in this case may be
set to something like 0x17f00. The adreess 17£00 was chosen
because some of the tests operate on long words (four bytes)
therefore the long word address which includes 17f02 begins
at 17£00.

The end location in this case should be set to 0x17£03.
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 17f02. The smallest recommended address range
is four bytes on the following boundaries; 0xXXXX0-0xXXXX3,
0xXXXX4-0xXXXX7, 0xXXXX8-0xXXXXb, 0xXXXXc-0xXXXXf

'Silent error reporting' - Use default <cr>.

While running memory diagnostics 'pause on errors'
should usually be set to yes. An exception to this might be
if the user wanted to let the diagnostic cycle for a period
of time unattended, such as over night. In this particular
example, with these start and end addresses, it is unlikely
we would want to do this.
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It is always a good idea to use the default value (yes)
for 'check parity'. This allows the user to detect 'false'
(non-memory) errors. In this example it is very unlikely
that the problem is in the parity generator or checker,
however, because it would not be confined to one address.

In this example the user may wish to run a couple of
passes of 'quick test only' on the entire memory, then
change the parameters and run tests on a narrow range of
addresses. "

Loading 'memlow' diagnostic

There are two ways to load the 'memlow' diagnostic, one is
to follow the proceedure on 7-1 using 'f£d02/memlow' as the boot
file name, or after loading 'f£d02/mem' answer y (yes) to the
first query.
Running ‘'memlow' tests

After 'memlow' is successfully loaded the following will appear:

Fortune Systems Low-Memory Diagnostic
Version 1.1 9/8/83 14:03:53

silent error reporting (no)?

silent error reporting (no)? - The default <cr> should be
used for 'silent error reporting'.

After hitting <cr> above the following will appear:

pause on errors (no)? - This parameter should usually be
set to y (yes) just as we did for the 'mem' tests above.

These are the only parameters which can be set on the
'memlow' diagnostic because these tests run very quickly
(approximently 25 seconds for one full pass).

7-6
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Stopping the tests

As
on the
of the
memory
number

the diagnostic runs, the cursor will move left and right
screen to indicate that the test is running. The speed
'heartbeat' will depend on memory size; the larger the
the slower the heartbeat. As each test is started, the
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 1234567890 Pass n Pass errors = 0 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)?

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.

Error Reporting

05-83
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Quick test
The quick test returns the following error message:

unexpected parity error: H/W addr = XXXXX, cum. parity
error = n :

error at loc XXXXX (data = dddd expected = 5555) :

Where:
H/W addr = hardware address of this error.
n = total number of errors so far in this pass.
dddd = the data read. ‘
expected = the data written in this location (data
read should be the same).

Check parity test
The check parity test returns the following message:
ERROR: no parity interrupt: addr = 0xXXXXX :

Where:
Bad parity was written at address 0xXXXXX, but no
parity error was detected when this data was read.

Tests 1 thru 8
Tests 1 thru 8 return the following error messages:

pass n test t 1loc xxxxx wrote dd read rr xor oo type W :
unexpected parity error: H/W addr = XXXXX, cum. parity error = p

Where:
n = pass number.
t = test number.
XXxXXX = address of error.
dd = data written.
rr = data read.
Xor = exclusive or of data written and data read.
type W = Fortune internal use only.

Test 9 and 10

Tests 9 and 10 return the same error message as the 'quick test'. (See
above) .
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Table 7-2
Hexidecimal Memory Addresses

Range of Memory Address Boundaries
0 - 256KB 00000 - 3ffff
256KB - 384KB 40000 - S5ffff
384KB - 512KB 60000 - 7ffff
512KB - 640KB 80000 - Offff
640KB - 768KB a0000 - Dbffff
768KB - 896KB c0000 - dffff
896KB - 1 MEG e0000 - fffff
Table 7-3
Decimal Memory Addresses
Range of Memory Address Boundaries
0 - 256KB 000000 - 262143
256KB - 384KB 262144 - 393215
384KB - 512KB 393216 - 524287
512KB - 640KB 524288 - 655359
640KB - 768KB 655360 - 786431
768KB - 896KB 786432 - 917503
896KB - 1 MEG 917504 1048575




Table 7-4

TEST DESCRIPTION

Test

Test

Test

Test

Test

Test

Test

Test

Test

Test

Test

Test

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.

writes parity errors into locations in memory
and tests to see if errors are detected '
during read cycle

Cambridge pattern
00 written to even bytes
ff written to odd bytes

Address pattern
Least significant byte of address written to
memory

Alternate ones and zeros
aa written to each byte

Address inverse pattern
logical NOT of test 2

Alternate zeros and ones
55 written to each byte

All ones

Inverse Cambridge pattern
logical NOT of test 1

All zeros

Bit crosstalk 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.

Inverse bit crosstalk pattern
logical NOT of test 9
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MEMORY MANAGEMENT UNIT
Loading mmu Diagnostic

Load diagnostic according to the load procedure on page 7-1,
by selecting file name '£d02/mmu'. Refer to Table 7-2 (Page 7-9)
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 30
seconds to run, and will display the following message when
complete

mmu pass n: total cumulative errors = x

The mmu test will run continuously, reporting errors as they
occur. At the end of each pass or when the diagnostic is
interrupted by <CANCEL/DEL>, 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 7-5 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
7-11
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Table 7-5

ERROR MESSAGES

ERROR MESSAGE

MEANING

ERROR--no trap on write to
read-only segment (S seg)

ERROR--trap occurred (S segq,
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. Re-run 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 should not have
happened

An MMU trap did not occur
where one should have.

An unexpected bus error or
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 7-1,
by selecting file name 'fd02/kbtest'. This diagnostic is used
to verify that the monitor and keyboard subassemblies 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. A

The CRT Attribute Test

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.)

FR - Francaise

DE - Deutsch

IT - Italian

SV - Sverige

NO - Norge

SR - Swisse - Romande

SD - Schweiger - Deutsch
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If an error is made on this selection, you can exit the
keyboard test by hittin 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.

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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FLEXIBLE DISK DIAGNOSTIC

Load the diagnostic according to load procedures on page
7-1, by selecting file name 'fd02/fdtest'. The following tests
will verify that the flexible disk subsystem is operating
properly. Optional tests are listed in Table 7-6, 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.

Initializing the Flexible Disk Controller

Enter the command 'init'. Each time the flexible disk
diagnostic is loaded into the system, the flexible disk
controller must be initialized.

Formatting a disk

The ability to format a disk indicates that the disk is
turning, and that the heads can be moved.

The scratch disk must be certified for 96 tracks per inch,
soft sectored, dual density, double sided, 80 tracks per side.
If this or any other test fails, another disk should be
substituted and the test retried to verify the integrity of the
media.

* * * *x *x * JARNING® * * * %

Formatting any diskette will always destroy
all data on the diskette.

Insure that the diskette you are using is not a
customer data or applications diskette

* % ¥ * ¥ * ¥ ¥ * * * * * * * * * * *

Enter the command 'format' and press <RETURN>. Verify that
the scratch disk has been inserted into the drive, and that the
interleave factor is 2 by pressing <RETURN> after each prompt.
The diagnostic will format the disk and prompt for another
command when completed.
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Write Cycle Test

This test will write a test pattern to each track and
sector, and then read that information back off the disk 5 times
and compare it to the original test pattern written to the disk.
The test will continue to read and write the disk until
interrupted by pressing <CANCEL/DEL>. Five complete passes of
the write cycle test indicates that the flexible disk is working
properly

Enter the command 'write cycle'. Select the proper test
values by pressing <RETURN> in response to each question, and
start the test. At the end of each pass, the system will
display the number of passes completed, and a cumulative error
count. Halt the test at any time by pressing <CANCEL/DEL>.

Verification of Buffer RAM

Enter the command 'write ram'. Select the default value to
write data into the RAM. The diagnostic will then ask what data
is to be written into each RAM location. Select the value 0Oxaa
for the first test, then the reciprocal value 0x55 for the
second test.

Enter the command 'read ram'. Press <KRETURN> to scroll
through each 256 location presentation until all 2K of buffer is
read. Each of the locations shown on the screen should contain
the same value. If not, the CLA is bad. ‘

Optional Commands
Commands listed in Table 7-6 are used for more specific
testing and where appropriate, are grouped with commands with
which they are usually associated.
Table 7-6

Additional Commands

Command Comments

help displays a menu of all possible commands

recalibrate relocates the read/write heads to track 0

information general information on flexible disk
diagnostic operation
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Table 7-6 (Continued)

Command Comments

environment 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 13.

seek Moves the heads to the track and side
specified.

read id Reads the current position of 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

seek 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 made. This
test may be used to check a customers
diskette.

Same as write cycle above

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:

05-83

track 0, side 0 - track 79, side 1

track 10, side 0 - track 70, side 1

track 20, side 0 - track 60, side 1

track 30, side 0 - track 50, side 1

track 40, side 0 - track 41, side 1
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Table 7-6 (Continued)

Command

Comments

drive sense
drive select
drive <number>

interrupt
mode

interrupt
enable

interrupt
disable

Display status for selected drive.
Change drive under test (0-3)
Current drive selected is (0-3)

Current mode is interrupt or polled
Selects interrupt mode

Selects polling mode
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HARD DISK DIAGNOSTIC

The hard disk diagnostic provides a means to verify that the
hard disk system is working properly. The Sequential or Random
Protect test is used to read and write all disk blocks, while
ensuring the integrity of customer data stored on the disk. The
Sequential or Random 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 very good quick disk verification

test. Using any other test under hdtest for the purpose of

identifying a field replaceable unit is both unnecessary, and

may cause data to be destroyed.

Loading hdtest

Load the diagnostic according to the instructions on page
7-1, and select 'f£d02/hdtest'. After the diagnostic is loaded,
the Fortune Diagnostic Main Menu (Figure 7-2) will be displayed.

Fortune Diagnostic Main Menu PARM TYPE
ADDRESS

HISTORY

DISP UPDATE

SLOT
DEVICE
DRIVE TYPE
CONTROLLER
# OF CYLS
# OF HEADS
BLKS/TRACK
BYTES/BLOCK
INTERLEAVE
RWC CYL
WPRECOMP
ECC LENGTH

HELP F2 F3 F5 F6 F7 F8 F9 Fl6
HELP FUNCTNS PARMS HIST DEV REP EDIT SEQ/RAN QUIT

wn

W

DEC
LOGIC
OFF
ON

RIGID
AQS5
153

17
512

128
64
11

Figure 7-2
HDTEST Main Menu
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Running hdtest

The cursor will be in the far right of the screen, next
to the word 'SLOT'., This refers to the location of the WD
Controller card, which is always located in option slot E.
Verify that 'E' is under the cursor and, if it is not, hit
either the right or left arrow key until 'E' appears.

Next hit the down arrow twice (bypassing 'RIGID'). The
cursor should now be positioned next to 'DRIVE TYPE'. Hit the
right or left arrow until the drive type for your machine
appears. (See Table 7-7 below for a discription of drive types).
If the specific model of disk drive is unknown, positively
identify the brand and model of disk drive before proceeding.

Table 7-7

DRIVE TYPE LIST

Al0 - Seagate 10 Megabyte (ST412)
BO5 - Miniscribe 5 Megabyte

B10 - Miniscribe 10 Megabyte
B20 - Miniscribe 15 Megabyte
C20 - Ampex 20 Megabyte

E15 - IMI 15 Megabyte

G25 - Atasi 25 Megabyte

H25 - Evotec 25 Megabyte

I20 - Disctron 20 Megabyte

Z05 - Seagate 5 Megabyte (ST506)
J20 - CDC 20 Megabyte

J30 - CDC 30 Megabyte

K40 - Not used

K50 - Not used

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.
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When the correct drive has been selected hit <EXECUTE>. The
cursor will move to the bottom of the screen next to a greater
than sign (>). Hit the F9 (SEQ/RAN) key and the following menu
will appear:

Cyclic Device Test TEST MODE = SEQUENTIAL
START BLOCK = 0
END BLOCK = 9791
TEST TYPE = PROTECT
LOOP COUNT = 1

BLK HARD SOFT DATACMP WRTERRS

J 0 0 0 0
NOTE: The menu shown above is for a 5 megabyte (Z05) drive,
the end block number will be different for other drive
types.

SETTING OPTIONS AND RUNNING TEST
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.

You may choose Sequential or Random by hitting the RIGHT ARROW
KEY. A
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START BLOCK

The Start Block may be set to any value between 0 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 kXXX hkhkhhkkAkkkhkk kX XCAUTION * **ktkkhkkkkkkkkkhkkktkik

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 RUN OTHER TESTS, THEREFORE THEY ARE NOT
EXPLAINED.

The three tests may be selected by hitting the RIGHT ARROW.
A discription of each is listed below.

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 CRC character 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 only in sequential
mode, although it preforms random seeks.

LOOP COUNT

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

When in random mode each operation decriments 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 0 all blocks between
start and end will be operated on randomly.
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STARTING TEST

When the above options have been set to your satisfaction
hitting EXECUTE will start the test. The block count in the
lower left corner will display the block number as it is
operated on. When the test finishes a message 'HIT ANY KEY TO
CONTINUE' will appear in the upper left corner. If you wish to
stop the test at any time hit CANCEL/DEL and the above message
will appear.

Exiting hdtest

When hdtest is running, press <CANCEL/DEL>, and wait for the
system to prompt 'Hit any key to continue'. Press any Kkey, and
the diagnostic main menu will be displayed, hit F16 (QUIT) and
the boot prompt will appear. When using hdtest, only power off
or reset the system from the hdtest 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. RUN TIMES

SEEK TEST - 5 minutes on a 10 Megabyte disk.
SEQUENTIAL PROTECT TEST - 30 minutes on a 10 Megabyte disk.
SEQUENTIAL READ TEST - 7 minutes on a 10 Megabyte disk.

NOTE: For a 5 Megabyte drive divide above numbers by 2, for a
20 Megabyte drive multiply above numbers by 2, for a 30
Megabyte drive multiply above numbers by 3. For random
read or protect tests time will depend upon loop count.
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HDTEST Error Messages

The purpose of hdtest is to verify the integrity of the data
on the hard disk, and the ability to write and read back data in
each block of the hard disk, therefore we are concerned with
only two of the many possible error messages. The messages are
NOT SAVED (Read Error) and WRITE ERROR.

NOT SAVED (Read Error) indicates that the data including the
ID in a particular block is bad.

WRITE ERROR indicates that the controller detected an error
while attempting to write to the disk.

Following is a sample error message;
+NOT SAVED 1960/D010

NOT SAVED is explained above. The plus sign (+) indicates
the current error. 1960 is the block number and D010 is the
status and error information from the hard disk controller. The
status register, DO in this case, means an error was detected,
the drive was ready, and the seek was comple*e.. In this example
the error register was set to 10 which says the ID for block
number 1960 was not found. Below is a list of the status and
error register bits and their meaning.

|IBIT| STATUS REG ERROR_REG |
{ 7 % Error = Bad Block Detect }
{ 6 : Ready : ECC Error-Data Field {
: 5 { Write Fault } CRC Error-ID Field {
{ 4 : Seek Complete } ID Not Found {
‘ 3 { Data Request { Parity Error (Cntrlr) }
: 2 i Corrected Error } Aborted Command {
} 1 : Not Used } Track 0 Error }
: 0 { Busy : DAM Not Found {
I ] |

1

NOTE: See Table 7-8 on the following page for more details on
Error Register bits.
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Table 7-8

ERROR REGISTER DETAILS

Bit Definition Comments

7 Bad Block Detect Indicates that a Bad Block mark was
detected in the ID field. This bit does
not necessarily indicate an error
condition, but is set, for example when
a bad spot on the disk is detected
during formatting.

6 ECC Error A read error occurred in the data
portion of the indicated block.

5 CRC Error A read error occurred in the ID portion
of the indicated block.

4 ID Not Found Indicates the ID field for this block
was not found.

3 Hard Disk
Controller
parity error

2 Aborted Command Indicates the current command can not be
executed because of bad status from the
disk drive.

1 Track Zero Error Indicates track zero was not detected by
the drive after a restore command was
executed,

0 Data Address Set during a read operation if the DAM

Mark Not Found was not detected within 16 bytes of the
ID field.
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Track Format

| GAP 3 | 14B | AM | IDENT | CYL | SH | SEC | CRC | 3B |
|_(4E) | (00)1(Al)| | LOW | l | 2B 1(00)|

IYEEX l ID FIELD

| 12B | AM | AM | DATA | ECC | 3B | GAP 4 |

A F FIELD E) |
. l DATA FIELD l ! NOTE 6
— 1 WRITE GATE L

1) 12B indicates field is 12 bytes in length.

2) (00) is the hexidecimal 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) IDENT field is used to identify number of cylinders. (5 MB
drive = FE, 10 MB drive = FF).

5) GAP 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 comma diagnostic

and

Load the diagnostic according to the procedure on page 7-1,
select file name 'fd02/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 the
prompt; '

COMM-A:

This prompt is displayed whenever the COMM-A diagnostic program
is waiting for an operator command.

If you have a four port Comm-A board, and it is in slot 'c',
hit the zero key and all tests on that board will be run.
(One more question will be asked, 'External jumpers'. Answer
no.) Otherwise continue on.

An upper or lower case H (for Help) or the HELP key from the
COMM-A prompt displays the following:

0 = Run
1l = HW Environ
2 = SW Select
3 = Test Select
4 = Channel Options
Q = Exit
Where:
0 or (CR) causes all tests selected to execute. (page 7-27)
1 asks about the Hardware environment. (page 7-28)
2 displays the software select prompt. (page 7-31)
3 asks which test(s) to run. (page 7-31)
4 not implemented yet.
Q exits to 'Boot Prompt'.
Run Command

A (CR) or 0 from the COMM-A prompt will cause all tests, or
those tests currently selected, to be executed. (See Test
Select Command below.)

The COMM-A program is intitialized to automatically run all
COMM-A tests. Currently, there are five groups or COMM-A
diagnostic tests which test the following hardware
functions:
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Character size logic. Tests 1-4 of group 1. See table 1.
Stop bit logic. Tests 1-3 of group 2. See table 2.

Parity logic. Tests 1-12 of group 3. See table 3.

Baud rate logic. Test 1-13 of group 4. See table 4.

. External loop back logic. Tests data drivers and
receivers in the hardware via the jumpers from pin 2 to 3
of RS232 ports. See the note regarding 'External jumper'
‘on page 7-30.

. . L] .

U WM -

Hardware Environment 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?

Type H (H for help) or press HELP key. The following help
prompts will be displayed:

ALL = All slots A,B,C,D,E

(S) = Single slot, Enter (A-E)

(S-S) = From slot (S) thru slot (S)
Where:

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: '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;CO0;Cl;#,#-#,ASK)

Type H (H for help) or press HELP key. The following help
prompt will be displayed:

NOTE: See page 7-34 for an explanation of channels, ports,
and DART chips.
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Channel Selects:

ALL

A

B

co

Cl
(#)
(#-4#)
ASK

Ask
Where:

All means

All Channels 0,1,2,3

Channels 0,2

Channels 1,3

Chip 0 channels 0,1

Chip 1 channels 2,3

Single channel, Enter (0,1,2, or 3)
From channel (#) thru channel (#)

above channel selects on a per slot basis

test all COMM-A channels for all DART chips in

all slots previously specified.

For example:

If slot C & D were selected, then channels 0-3 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.

'Co! 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
'o! means
1! means
2! means
'3 means

'#-#' means

For example:

the channel number from 0 thru 3
channel A of first DART chip.
channel B of first DART chip.
channel A of second DART chip.
channel B of second DART chip.
test channels # thru channel #.

'0,2-3' means test channel A of first DART chip and
both channels of second DART chip.

NOTE: A mixture of '0,Cl' is illegal.
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'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;C0;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 where selected to be tested and ASK is
entered from the channel prompt, then the following
prompts will be displayed:

Which Channels of Slot ¢ Are To Be Tested? (ALL;A;B;C0;Cl;#,#-%)

ALL:A
Which Channels of Slot d Are To Be Tested? (ALL;A;B;CO0;Cl;#,#-#)
ALL:0'3
The Operator chose to test only channel A of 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.
NOTE: The current channel selections are automatically

displayed on the next line terminating with ':'., If a
CR is entered, these default values are used.

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.
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Software Select Command
A '2' from the COMM-A prompt causes a prompt to be displayed
which allows the operator to alter the software environment.
The following prompt is displayed:
CR - continues, H - helps, or directly enter option

NOTE: This command is not necessary for normal 'in the
field' trouble shooting.

Test Select 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—=---—eeee—- D.
Where:
N - is the test number

G - is the group number
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
Where:

C - is the

S - is the

T - is the

R - is the

E - is the

channel in error

slot in error.

actual number of characters transmitted this test
actual number of characters received this test
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 1
Character Size Tests
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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 2
Stop Bits Tests
Test Character
Group Number Stop Bits Size BaudRate 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 3
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 4
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 1 8 600 odd
4 8 1 8 1200 odd
4 9 1 8 1300 odd
4 10 1 8 2400 odd
4 11 1 8 4800 odd
4 12 1 8 9600 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 asynconous
receiver/transmitter) chip, and on a four port board there are
two DARTs. Each DART consists of two communications channels
which are referred to (usually) as channel A and channel B. The
DARTs on a board are referred to as chip 0 (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 0 and 1 (for
a two port board) or 0 thru 3 (for four port board). Below is a
chart of this DART, channel, port concept as used by the COMM-A
diagnostic.

Four Port Comm-A

I |
I CHIP 0 CHIP 1 I
I | | I | |
| | P I | P | |
I | 0 | | 0] | |
| | R | | R | |
| | T | | T | I
| | I | I |
| I 0 | | 2 | |
I R | — |
} CHAN A CHAN A {
I I | IC i | I
| | P [ | P | |
| | o | I 0 | |
| I R | I R | |
| I T | | T | |
| | | | | |
| | 1 | | 3 | |
| [ [ |
I CHAN B CHAN B |
| |
NOTE: A two port board is the same as this execpt 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 7-1, and select 'fd02/comb'. After the diagnostic has
loaded the following menu will appear:

Standalone Comm-B Test & Verification package, ver 3.1 7-13-83
General command format is: <cmd> [argl] [arg2];<cmd> ... <cr>
Use the 'HELP' key to reprint this summary
a(ddr).........argl-arg5 are the option slots to test: abcde
if no argl, option slot 'C' is selected
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(O0) eeeeasssse.executes selected tests
l1(oOP)eeseesasoif 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
-l(oop)eeecee..turns off loop mode
p(ause)........0n any error until the space bar is pressed
-p(ause).......turns off pause on error mode
g(uit).eeeee...exits to boot prompt ':'
r(ange)........argl is the starting word address for tests 3 and 6
arg2 is the ending word address
missing arg(s) default to top and/or bottom of memory
acceptable values are 00-077777,0-32767,0x0-0x7fff
t(est)ieeeeeesoargl,arg2 select the test range to be run
if no arg, prints description of all tests and
selects to run all tests. Enter test #'s 'l-d' (hex)

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 'p;e;t
d;g'<RETURN>. ('p' sets pause on error, 'e' sets loopback mode
't d' selects test 'd', and 'g' causes the test to br run).

Error Messages

Each test returns it's own error messages and if any test
fails the Comm-B board should be replaced.
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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 not 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.

# mkdir diag<RETURN>
# mount /dev/£fd02 /f<RETURN>
# cp -rostVv /f/* /diag<RETURN>

copy /f/README to /diag/README
copy /f/coma to /diag/coma

copy /f/comb to /diag/comb

copy /f/coma.doc to /diag/coma.doc
copy /f/fdtest to /diag/fdtest
copy /f/hdtest to /diag/hdtest
copy /f/hdtest.doc to /diag/hdtest.doc
copy /f/kbdtest to /diag/kbdtest
copy /f/mem to /diag/mem

copy /f/memlow to /diag/memlow
copy /f/mmu to /diag/mmu

copy /f/pio to /diag/pio

# umount /dev/fd02<RETURN>

* & x x * *x * *x NOTE * * * % % % % *

Remove the master disk from the drive, and

insert a blank disk.
® % % % % % % % * % % % % * * * % * % *

# /etc/format -c /etc/disk/bootflop.conf /dev/£d00<RETURN>
# dd if=/sa/boot of=/dev/£fd00 bs=1k seek=10<RETURN>

41+1 records in
41+1 records out
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# /etc/mkfs /dev/£d02 740 1 10<RETURN>

isize=464
m/n =1 60

# mount /dev/£402 /f<RETURN>
# cp -rostv /diag/* / E<RETURN>

copy /diag/README to /f/README
copy /diag/coma to /f/coma

copy /diag/comb to /f/comb

copy /diag/coma.doc to /f/coma.doc
copy /diag/fdtest to /f/fdtest
copy /diag/hdtest to /f/hdtest
copy /diag/hdtest.doc to /f/hdtest.doc
copy /diag/kbdtest to /f/kbdtest
copy /diag/mem to /f/mem

copy /diag/memlow to /f/memlow
copy /diag/mmu to /f/mmu

copy /diag/pio to /f/pio

# 11 /f<RETURN

total 188 .

-rw-r--r-- 1 root 301 Aug 18 09:28 README
-r=--r--r-- 1 root 35584 Aug 18 13:57 coma
-r--r--r-- 1 root 21069 Aug 11 10:48 coma.doc
-r--r--r-- 1 root 25428 Aug 18 13:59 fdtest
-r--r—--r-- 1 root 37712 Aug 10 22:54 hdtest
-r--r--r-- 1 root 23311 Aug 11 10:53 hdtest.doc
-r--r--r-- 1 root 16056 Aug 11 21:07 kbdtest
-r--r--r-- 1 root 10936 Aug 18 14:02 mem
-r--r--r-- 1 root 8800 Aug 18 14:02 mmu

* x k kx k k k *x NOTE * * * % % % % %

Dates times and numbers may be different

on your files.
* k % % % %k k %k %k % *k k *x k *k *x *x *x % *

# umount /dev/fd02<RETURN>
# fsck /dev/fAd02<RETURN>
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/dev/£402

**Checking /dev/£402

**Phase 1 Check Blocks and Sizes
**Phase 2 Check Pathnames
**Phase 3 Check Connectivity
**Phase 4 Check Reference Counts
**Phase 5 Check Free List

13 files 196 blocks 513 free

# rm -r diag<RETURN>
# sync<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 8

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
reassembled 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. Screws
should be tightened to approximately 30 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, recheck
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.

Reassembly 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.

* * * * *x *x * WARNTING®* * * * * % %

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.

CPU Disassembly

The following procedure is one way to remove modules
from the CPU assembly, however it is usually not necessary to
remove components in this exact order, i.e., the power supply
can be removed without removing the front or rear panels, or the
disk assembly. As experience is gained in the removal and
replacement of modules, personal technigues will be improved.
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* * * ¥ *x * *x CAUTION®®®* % x % x

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.

1. Remove the cables to the monitor and keyboard
assemblies, and set the CPU assembly on a suitable work surface.

2. Position the CPU so that one end extends beyond the
edge of the work surface approximately one inch. Loosen the
three captive screws in that end (Figure 8-2, item 1). Extend
the opposite end of the CPU off the edge of the work surface
approximately one inch and loosen the three captive screws.

3. Carefully reposition the CPU assembly on the work
surface, and 1ift off the top cover and set it aside.

4, Position the CPU assembly so that the front extends
approximately one inch beyond the edge of the work surface.
Loosen the two screws at each corner of the base plate (Figure
8-2 item 2) approximately eight turns each.

5. Slip the retainer straps off each end of the front
panel, open the flexible disk door(s), and 1lift the front panel
out and away from the base plate. Disconnect the in-line
connectors on the wires to the light-emitting diodes, and set
the front panel aside.

6. Remove the memory card(s) and ECC card and set them
aside.

7. Remove all cables from both disk drives. Be sure to
note the polarity of the cables so that they can be reinserted
properly.

8. 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 up and out. When reassembling the
system, make sure that the option cards are returned to their
original positions.

9. Remove four screws that hold the disk bracket
assembly, (Figure 8-2, item 3) and carefully lift it out of the
CPU assembly. The disk drives should be handled with care as
they can be damaged by rough handling.

10. Turn the disk bracket assembly upside down on the
work surface, and remove the screws which secure it to the disk
drives. Remove the disk drives and set them aside.

11. Remove the flexible disk drive cable from the
motherboard, and set it aside.
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12. Remove the AC power plug from the fan, and slip off
the ground wire(s) from the fan assembly. Gently lift the rear
panel by the right end while rotating it toward the rear to
disengage *he 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.

13. Remove the power supply connector from the
motherboard by pinching the connector at each end and pulling up
while holding the motherboard down.

14. Remove the two screws holding the power supply
(Figure 8-2 item 4). and 1lift out the power supply.

15. Remove the six screws holding the motherboard to
the base. (Figure 8-2, item 5)

16. Disconnect the keyboard cable from the motherboard.

17. Lift the motherboard out from the base and set it
aside.

* * *x *x NOTTE * * % %

Whenever the motherboard is exchanged, the Serial PAL
(location 7D) must be removed from the old board and
~reirstalled on the new motherboard.

S10 PORT 68000 MICROPROCESSOR

U dL—_—_—j;iC
"
| c—————

= T
|

CTCH

DART
SERIAL PAL—

BUFFER RAM— PE PD PC P8 PA

NEC765-

-

Sl

~ 3

PA

L PAL KEYBOARD
MOM ROM PORT

Figure 2-1
Central Logic Assembly Component Location
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Figure 8-2 )
CPU Assembly Component Lc~ation
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IDEQO_MONIT DISASSEMBLY

1. Disconnect the cable between the monitor and CPU.

2. Loosen the two captive screws holding the monitor
shells together. (Figure 8-3, item 4).

3. Slide the upper shell up on and off of the left and
right CRT mounting brackets (Figure 8-3 item 1).

4. Separate the cable to the brightness knob at the
in-line connector (figure 8-3 item 2) and set the top shell
aside.

5. Remove the cable from the rear of the monitor board.

6. Remove the screws holding the monitor board and
Flyback transformer to the lower shell.

7. Slide the CRT and bezel assembly up and out of the
lower shell, and place face down on a clean work surface.

8. Remove the four screws that hold the bezel to the
CRT, and remove the bezel (Figure 8-3 item 3).

* * £ ¥ x *x * FARNTING® * * * & % %

Exercise caution when handling the CRT. If the
CRT is dropped or broken, there can be a violent
implosion, and danger of injury from flying
glass.

Figure 8-3
Monitor Assembly Component Location
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KEYBOARD DISASSEMBLY

1. Remove the cable between the keyboard and the CPU.

2. Place the keyboard assembly face down on a suitable
work surface, and loosen the four screws in the base.

3. Turn the assembly face up, and lift off the top cover
and set aside. Collect and set aside the four cover screws from
the base.

4. Lift the keyswitch assembly (Figure 8-4, item 1),
and disconnect the ribbon cable from the.keyboard electronics
assembly (Figure 8-4, item 10). Set the keyswitch assembly
aside.

5. Disconnect the cable from between the keyboard
electronics assembly and the keyclick volume control.

6. Remove the screws securing the keyboard electronics
assembly to the base, and remove the assembly.

Figure 8-4 ‘
Reyboard Assembly Component Location
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Chapter 9
TROUBLESHOOTING FLOWCHART
Organization

When using the diagnostic flowchart, the technician is
directed through a series of decisions based on symptoms or
answers to questions within decision blocks. Each decision
will lead to the next logical step in the troubleshooting
process,

When a decision block directs the user to another page
of the flowchart, the appropriate page number and entry point
on that page are given. Each flowchart entry point consists of
two numbers, the top number is the exit point from the previous
decision block, while the bottom number is the entry point for
the next. It is therefore possible to retrace the flow through
the chart.

In this example (Figure 9-1), we have come to a
decision block asking if there is a raster on the monitor.

RASTER
ON
SCREEN?

YES

MO 9.
1

Figure 9-1

Assume that the answer is no. We are directed to go to
page 2, entry point B (2-B), from page 1, exit point B (1-B)
(see Figure 9-2).
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REPLACE CABLE FROM
CPU TO MONITOR

Figure 9-2

According to the instruction block in Figure 9-2, the
next logical step is to replace the cable from the CPU to the
Monitor. Subsequent steps will lead the technician logically
through the process of identifying and repairing system
failures.

Below is a legend of symbols used in the flowchart.
Pay particular attention to the symbol 4 as it directs you to
flowchart notes on pages 9-3 and 9-4. The notes are very
important and should always be referred to as directed.

At any time you reach the 'DONE' symbol be sure to run
all diagnostics and applications as may be appropriate to
ensure all problems have been taken care of.

If at any time you are in doubt about the disassembly
and reassembly of a part of the machine refer to Module Removal
and Replacement in Chapter 8 of this manual.

LEGEND

Start Symbol Indicates the
beginning of the flowchart.

Action Block Indicates that
some action is to be taken at
this time.
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LEGEND

Decision Block Indicates a
branch is taken based on the
answer to the question in the
block

Terminal Indicates the end of
this path in the flowchart.

Comment Block Gives descriptive
comment or explanatory note.

Entry Point Indicates entry
point to current page. This
symbol is always at the top of
the page.

Exit Point 1Indicates that the
current path in the flowchart
exits this page and is
continued at the entry point
indicated by the top number.

Note Symbol Indicates that
there is a Flowchart Note
associated with this function.
(See Flowchart notes on pages
9-4 and 9-5)
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Note

Note

Note

Note
Note
Note

Note
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TROUBLESHOOTING FLOWCHART NOTES

The boot message should appear immediately unless
machine has been off for a period of time, in which
case it will take a little time for the CRT to warm
up. Be sure the intensity on the monitor is not
turned down too far to be able to see the display.

When determining if boot from hard disk is OK be sure
to bring machine all the way up to the global menu.
If you are unable to login, you may have a bad
keyboard or keyboard cable. Before replacing either
try replugging both ends of the keyboard cable to
eliminate the possibility of a bad connection.

To reconfigure hold down the <CANCEL/DEL> key and
reset or power on the system. After the maintenance
Frame appears release the <CANCEL/DEL> key. If the
Maintenance Frame does not appear, the keyboard or
keyboard cable may be bad. Disconnect and reconnect
both ends of the keyboard cable to eliminate the
possibility of a bad connection. For details on
reconfiguring and loading diagnostics, see Chapter 7
of the Field Service Manual.

For details on loading and running memory diagnostics
see Chapter 7 of this manual.

For details on loading and running the MMU
diagnostic, see Chapter 7 of this manual

For details on loading and running fdmenu, see
chapter 7 of this manual

If you got to this point from power on and if hitting
reset clears the symptom there is a possibility that
the Power On Reset (POR) signal from the power supply
is not working or there is a bad connection at the
CLA power plug (pin 7). If this seems to be the case
try turning power off and on again, if the same thing
happens, check the connector for proper seating
before changing the power supply
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Note 8

Note 9

Note 10

Note 11

Note 12

01-83

Following is the CLA power plug pin out. Be sure
this connector is plugged into the CLA while
measuring voltages, otherwise the 12 volts will read
znproximately 20 volts

o GND —— |15 16 GND
F GND — |13 14 GND
GND — |11 12 GND

M . PFL—|9 10 +12 VDC REG
A POR——|7 8 -12 VDC
C ' +5 VWDC——|5 6 +12 VDC
H +5 VWDC——|3 4 +5 VDC

+5 VWDC——1|1 2 +5 VDC

Anytime it is necessary to replace the hard disk
controller it may also be necessary to reload the
software onto the hard disk. Be sure when replacing
the hard disk controller that you plug the radial
cable into the correct position on the controller
board. See Chapter 6 of this manual.

When replacing the hard disk it will probably be
necessary to format and load software onto the hard
disk. Be sure the address and option jumpers are
plugged correctly and the terminator is in the
correct drive. See Chapter 6 of this manual.

If entry point to this block was 8B-2D try booting
from floppy again. If successful one of the option
boards is probably interfering with the data or
address bus. If entry was from other than noted
above or if floppy boot is still unsuccessful, be
sure to pull the cable off the floppy drive to
eliminate it as a cause of interference.

If the answer to this decision block is yes try :
reseating the cable between the CRT and CPU. If this
doesn't help try swapping the CRT cable with the
Keyboard cable. If swapping cables fixes the problem
replace the bad cable. (Which is now between the
Keyboard and CPU) If neither helps, continue on to
page 2A-1B.
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CAUTION

DO NOT REMOVE OR RE-
PLACE THE TOP COVER
WITH POWER ON. THIS
COVER IS COATED WITH

A CONDUCTIVE MATERIAL
AND DAMAGE TO THE MACH-
INE MAY OCCUR IF IT
TOUCHES A COMPONENT.

6
RUN FDMENU
WRITE CYCLE ON
A GOOD SCRATCH
DISK
3-8 NO
1-F
YES
[

RUN READ CYCLE
CUSTOMERS DISK
DISK IS F=——<—\WRITE PROTECT)

CUSTOMER
DISK Lt
1S BAD

REAFFIRM SYMPTOM WITH
USER. THERE MAY BE AN
OPERATIONS, OPERATING
SYSTEM, OR APPLICATION
PROGRAM PROBLEM, THERE-
FORE YOU MAY NOT WISH TO
CONTINUE ON THE PRESENT
PATH.

START

TURN POWER
ON OR
HIT RESET

7-a
1-a
~ %0
ISPLAY -
OR RASTER ONLY “YES -4
OR NO SYNC
2-3
1-¢
BOOT FROM IT WILL BE
FLOPPY DISK (= —-| NECESSARY TO |
(DIAGNOSTIC) RECONFIGURE
— - —
BOOT NO 3-A
oK? 1-0
YES
RUN MEM DIAG.
1 COMPLETE
PASS
1) REPLACE BAD
MEMORY BRD.
YES
RUN MMU DIAG
2 COMPLETE
PASSES

FLOWCHART -

PAGE 1 - (GENERAL)




NO YES
DISPLAY?
)
HIT

RESET

YES 6-a
' FIX ? 2.8
fo
3

CHANGE CONFIG-
URATION TO
BOOT FROM
FLOPPY DISK

N s
U

TO
RECONFIGURE?

BOOT YES 5-8
OK’i/////' 2-C
)
REPLACE ALL MF Ecc 1S IN- |
MEM BRDS WITd | | STALLED REMOVE
ONE KNOWN GOOD gg’g (I;gogr Obﬁng
MEM BRD AND R
TRY AGAIN [NEXT TO ECC

THE BAD MEMORY BRD WAS PROB-
vEs | ABLY IN THE FIRST MEMORY

t SLOT, THEREFORE TRY REPLAC-
ING THAT BOARD FIRST.

~N
U
ow

" FLOWCHART - PAGE 2 - (GENERAL)



|

REPLACE
FLOPPY DISK
DRIVE

FLOWCHART - PAGE 3 - (FLOPP?’



REPLACE CABLE
BETWEEN CPU
AND CRT
FIX ? YES DONE
No
Myou may wtsn-‘
REPLACE
TO REPLACE e e ] THE
THE CRT CNTLRT oN
|_FIRST ] MONITOR
-.! FIX ? YES DONE
l -
I -
EE NOTE REPLACE
i S !,_____ THE CRT
ABOVE CONTROLLER
- —
FIX ? IES DONE
NO
8
" ek oc voLts
AT PLUG ON
THE CLA (+5v,
+12v, & -12v)
6-8
4-A

FLOWCHART - PAGE 4 - (MONITOR)



REPLACE
HARD DISK
CONTROLER

NO

REPLACE
HARD DISK
CABLES

YES

10

REPLACE
HARD DISK
DRIVE

YES

NO

8-t
5-A

FLOWCHART = PAGE 5 -~ (HARD DISX)



o o
> 3~

OW

CHK DC VOLTS
AT PLUG CJd

THE CLA (+5v,
+12v, & -12v) |

| ———
YES
YES

FLOWCHART - PAGE 6 - (POWER)




TURN THE MACHINE OFF AND RE-
MOVE THE TOP COVER. ALLOW AT
LEAST 10 MINUTES FOR COOLING
BEFORE TURNING POWER BACK ON
TO CONTINUE. DO NOT OPERATE
MORE THAN 20 MINUTES AT A
TIME WITHOUT FAN RUNNING AND
WITHOUT ALLOWING FOR COOLDOWN

8

CHK DC VOLTS
AT PLUG ON

THE CLA (+5v,
+12v, & -12v)

YES VOLTAGE NO

0K?
CHECK VOLTAGE Fusa - 115 vac | CHECK PWR
AT FAN END OF | = J SUP. FUSE
FAN CABLE EUROPE-230 VA
I |
VOLTAGE “\ NO , N0 /.USE
0K? OK ?
YES YES
REPLACE CHECK WALL
FUSE BREAKER AND
WALL OUTLET
FAN YES
OK? DONE
NO
y
REPLACE : |
POWER
SUPPLY |
REPLACE NO |
FAN -
_
MuEAT MaY HAVE!
CAUSED OTHER

P PROBLEMS-IF
SO GOTO START
L -

FLOWCHART - PAGE 7 - (POWER)



8=-A 8-C 8-p 8-E 8=F
1-E 3=A 4-38 5-A 6=A J :

11

REMOVE ALL BRDS FROM CLA EXCEPT:

A KNOWN GOOD CHAR GENERATOR CONTROLLER

ONE GOOD MEMORY BOARD

NO
REPLACE REPLACE BOARDS ONE
CENTRAL AT A TIME UNTIL
LOGIC SYMPTOM RETURNS-

ASSEMBLY REPLACE THAT COMP.

yzs NO FIX ?

NO FES
CALL FORTUNE
* FOR
ASSISTANCE

FLOWCHART - PAGE 8 - (CLA)






CHAPTER 10

PARTS -

This chapter illustrates units of the Fortune system that are

field replacable. The figure and index numbers, part name and part
number are listed for each unit.

01-83

*x *x * *x NOTTE * * % %

ALL PARTS RETURNED TO FORTUNE MUST HAVE A "CUSTOMER
SERVICE REPORT" (CSR) ATTACHED. THE TOP COPY (WHITE)
IS FOR YOUR RECORDS, THE OTHER THREE COPIES (YELLOW,
PINK, AND HARD) MUST BE ATTACHED TO THE RETURNED PART.
INSURE THAT ALL INFORMATION IS FILLED OUT ON THE DSR TO
PREVENT DELAYS.

IF THE PART IS FROM A SYSTEM NOT COVERED BY WARRANTY,

A PO# MUST BE PROVIDED ON THE BOTTOM OF THE CSR.

PARTS BEING RETURNED FOR UPGRADE DURING WARRANTY MUST
HAVE A CSR ATTACHED.
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Figure 10-1

BASIC UNITS

Figure Index = Part Name = = Part Number = = Comments
10-1 1 Video Monitor 1000019-01 '
Assembly
10-1 2 Central Processing 1000044-xx See Fig.l10-7
Unit
10-1 3 Keyboard 1000016-01
10-1 4 Keyboard Cable 1000017-01
10-1 5 Video Monitor 1000017-01
Cable

Power Cable 115V 1001003-01

10-2
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Figure 19.3

BASIC UnITg

1 10-3




Figure 1Index =  Part Name
10-2 - Keyboard Assemblies
10-2

10-2

10-2

10-2

10-2

10-2

10-2

10-2

10-2

10-2

10-2 1 Keyboard Electronics
10-2 2 Screw

10-2 3 Screw

10-2 4 Keyboard base

10-2 4 Keyboard base

10-2 5 Keyboard cover

10-2 5 Keyboard cover

10-2 6 Keyclick Harness
10-2 7 Rubber feet

10-2 8 Keyclick Knob

10-2 9 Multiplan Strip
10-2 9 Word Processing Strip
10-2 9 BAS Strip

10-2 9 CU Strip

Figure 10-2

KEYBOARD

Part Number =  Comments

1000016-01
1001195-01
1001195-02
1001195-03
1001195-05
1001195-06
1001195-07
1001195-08
1001195-09
1001195-10
1001195-11

1000106-01

1000118-01
1000118-02
1000119-01
1001221-01
1000120-01
1001222-01
1000122-01

1000129-01
1000128-01
1000422-01
1000121-01
1000639-01
1001049-01

10-4

Keyboard,
Keyboard,
Keyboard,
Keyboard,
Keyboard,
Keyboard,
Keyboard,
Keyboard,
Keyboard,

" Keyboard,

Keyboard,

English
French
German

UK

Fr/Sws
Ger/Sws
Swed/Fin
Nor/Dan
Italian
Span/Port
Can/French

Includes Keyboard,
ribbon cable and
circuit board.

3 Places
4 Places

Domestic

International

Domestic

International

Adjustment knob not

included

4 Places



Figure 10-2

KEYBOARD
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Figure 10-3

VIDEO MONITOR

Figure Index Part Name Part Number nts
10-3 - Video Monitor Assy 1000019-01
10-3 1 CRT bracket 1000135-01 2 places
10-3 2 CRT electronics 1000042-01 Includes CRT,

Flyback, Yoke,
and Circuit card

10-3 3 Screw 1000118-05 4 places

10-3 4 CRT bezel 1000148-01

10-3 5 Washer 1000138-01 4 places

10-3 6 Screw 1000118-01 4 places

10-3 7 Screw 1<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>