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Disclaimer of Warranties and Limitation of Liabilities

The staff of Wang Laboratories, Inc., has taken due care in preparing this manual. However,
nothing contained herein modifies or alters in any way the standard terms and conditions of the
Wang purchase, lease, or license agreement by which the product was acquired, nor increases in
any way Wang’s liability to the customer. In no event shall Wang or its subsidiaries be liable for
incidental or consequential damages in connection with or arising from the use of the product,
the accompanying manual, or any related materials.

Software Notice

All Wang Program Products (software) are licensed to customers in accordance with the terms
and conditions of the Wang Standard Software License. No title or ownership of Wang software
is transferred, and any use of the software beyond the terms of the aforesaid license, without the
written authorization of Wang, is prohibited.

Warning

This equipment generates, uses, and can radiate radio frequency energy and, if not installed and
used in accordance with the instructions manual, may cause interference to radio communica-
tions. It has been tested and found to comply with the limits for a Class A computing device,
pursuant to Subpart J of Part 15 of FCC rules, which are designed to provide reasonable protec-
tion against such interference when operated in a commercial environment. Operation of this
equipment in a residential area is likely to cause interference, in which case the user, at his own
expense, will be required to take whatever measures may be required to correct the interference.
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PREFACE

The Wang CS-D is a disk-based computer system that consists of the
central processing unit (CPU) and internal storage devices. This
user's guide explains how to master initialize the CS-D, configure the
system (partition generation), back up the system platter, execute the
user diagnostics, and perform routine maintenance procedures. It also
describes how to use diskettes, fixed hard disk drives, streaming tape
cassettes, and RAMdisk.

This user's guide is intended for all users of the CS-D and is
organized as follows:

° Chapter 1 contains general information.

L4 Chapter 2 discusses the system components.

. Chapter 3 describes how to initialize the system.
. Chapter 4 explains the operation of the CS-D.

L4 Chapter 5 describes the system errors and error-recovery
procedures.

. Chapter 6 explains how to use the diskette drive in the CS-D.
L Chapter 7 discusses the fixed hard disk drive.

L Chapter 8 describes the CPU and Disk Storage/Printer Controller
RAMdisk.

L Chapter 9 discusses the streaming tape cassette drive unit.

L4 Chapter 10 describes the tape commands for operating the streaming
tape cassette drive.

L] Appendixes describe physical specifications, cables, available
peripherals, preventive maintenance, and error messages for the
CS-D.



This manual should be used in conjunction with the following documents:

Multiuser BASIC-2 Language Reference Manual (700-4080) -- Describes
the system's operational features, documents the set of system
commands, and describes each statement in the BASIC-2 instruction
set.

BASIC-2 Utilities Reference Manual (700-6855) -- Describes the
utilities provided with the BASIC-2 Operating System. This manual
includes specifications for the utilities as well as installation
and operating instructions.

Programming in BASIC (700-3231G) -- Introduces the beginner to BASIC
programming and to peripherals that are frequently used with the CS
series of computers.

In addition to the documents listed above, a separate reference manual
is provided for each optional peripheral device attached to the system.



CHAPTER 1
INTRODUCTION TO THE WANG CS-D

OVERVIEW

This chapter provides an introduction to the Wang CS-D. It discusses
system features, typical system configuration, system memory, the
system platter, BASIC-2 language features, the operating system,
terminals, system expansion, environmental considerations, and
installation of the CS-D.

SYSTEM FEATURES

The Wang CS-D is a versatile, disk-based computer system that
concurrently supports multiple users programming in the Wang BASIC-2
language. As many as 16 terminals can run up to 16 jobs with the same
response time as a single-user interactive system. A basic CS-D
system includes the following components:

. A CS-D central processing unit (CPU) with 128 KB, 512 KB, 1 MB,
2 MB, 4 MB, or 8 MB of user memory

. A CS-D internal disk system with 1 diskette, 1 streaming tape
drive, and 1 fixed disk drive (up to 140 MB)

. Nine input/output (I/0) controller slots

L One to sixteen Model 2336 DE/DW, 2426 DW, 2436 DE/DW, 2436 WP, or
2536 DW terminals

The CS-D also provides multiprogramming (a feature usually available
only on larger systems). The operating system executes several
programs concurrently enabling several users to share a single CPU. A
terminal can control more than one program, allowing foreground
(interactive) and background (noninteractive) processing. Multiple
users can share global (reentrant) programs and variables, greatly
reducing the memory required to perform multiuser applications. The
CS-D overlaps processing and I/0 to efficiently use the memory and
peripherals that support a variety of applications.
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The CS5-D is easy to program and operate by using BASIC-2, a variety of
powerful system commands, and application software available from Wang
Laboratories, Inc., and other vendors. Since the user at each
terminal can access all system resources directly from the keyboard,
the CS-D does not reguire special personnel to oversee system
operation. Direct access saves programming, job turnaround, and
operating time.

The CS-D is flexible enough to meet the storage requirements of most
users. When storage requirements exceed the initial configuration,
you can upgrade CS-D units by adding a larger internal disk drive (up
to 140 MB). As many as 16 CS-D or CS-N systems can share the internal
drives using the 2275MUX multiplexer and the 2275MUXE extender.

The CS-D contains an internal Disk Storage/Printer Controller (DSPC).
The DSPC caches up to 1,024 sectors in its random access memory (RAM)
to optimize disk access performance. The caching algorithm uses sector
access order and frequency of use to intelligently determine which
sectors to keep buffered in memory. Access to sectors buffered in the
cache is extremely fast; the CS-D reads these sectors from memory
without the need to access the disk again.

The DSPC controls the physical storage devices within the CS-D and
manages the CS-D sector caching and DSPC RAMdisk (a form of temporary
storage). The DSPC lets you set aside a portion of the memory normally
used for sector caching for use as a high-speed DSPC RAMdisk. Once

you establish DSPC RAMdisk, you can access it as a normal disk platter.
(DSPC RAMdisk supports all normal disk commands.) For a discussion of
DSPC RAMdisk, refer to Chapter 8. The DSPC also contains a 22C02-type
printer interface for the system printer.

User memory not assigned to partition programming space is available
for another kind of RAMdisk called CPU RAMdisk. Since you are using
memory to emulate disk storage (and there is no physical disk address),
CPU RAMdisk access is considerably faster than access to an actual
disk. For a discussion of CPU RAMdisk, refer to Chapter 8.

The modular design of the CS-D is economical and permits easy
expansion and physical relocation of its components. Connections
between the CPU and each terminal can be either local or remote
(RS-232-C/CCITTV.24). You can adapt the system to a wide variety of
applications and configurations. Each terminal supports a local
printer.

You can redefine allocation (configquration) of system resources as
needed. The CS-D provides security by letting you selectively
restrict access to its resources.
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For a detailed discussion of the programming language features of the
CS-D, refer to the Multiuser BASIC-2 Language Reference Manual.
Figure 1-1 illustrates the CS-D unit, which houses the CPU and
internal storage devices.

1.2-MB or 320-KB Diskette Drive

On/Off Switch

Internal Drive Cables

7

N

DSPC/ |
System Printer Connecto/

MUX Connector

/0 Chassis

Figure 1-1. CS-D Unit
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Typical System Configuration

A CS-D can be configured with a variety of peripheral devices and
options. A typical system might include

. A CPU with 512 KB of user memory

L] Three Model 2536 DW terminals for interactive communication with
the CPU

o A 32-MB disk drive for system files

. A streaming tape cassette for system backup

. A diskette for software loading and program and data storage
L4 A model PM017 line printer for hardcopy output

Each unit is designed for easy integration into the office
environment. Figure 1-2 illustrates a typical configuration.

PM0O17
Printer

Termina

DSPC
2236MXE
CS-D

2536 DW

% Terminal

Figure 1-2. Typical CS-D Comnfiguration
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System Memory

The CS-D uses two distinct types of memory: control memory for system
needs and user memory for user programs and data. Control memory
contains the operating system, Multiuser BASIC-2 interpreter, and
other system data; it 1s 1lnaccessible to the user and the user's
programs and data. User memory contains user programs and data, as
well as some system control information. The size of the user memory
(which can be 128 KB, 512 KB, 1 MB, 2 MB, 4 MB, or 8 MB) determines
the size of the particular CS-D,.

The CS-D organizes user memory into banks. Bank 1 contains 61 KB of
user memory, while Banks 2 through 16 contain 56 KB each of user
memory. User memory in each bank is distinct from memory in any other

bank:; programs and data in one bank are not generally accessible to
programs and data in another bank. However, the first 5 KB of
available memory in Bank 1 constitute a universal global area; any
other program in the system can access programs stored in this area of
memory.

Sixteen banks (up to 1 MB) of user memory can be used for programs and
data. The remaining banks can be used for CPU RAMdisk. Refer to
Chapter 8 for more information on CPU RAMdisk.

You can subdivide each bank into a number of partitions, each of which
you can use for a separate program., Partitions cannot span bank
boundaries. A global partition contains programs accessible to
several or all users on the system.

Up to 16 terminals can concurrently access the memory partitions.
While configuring the system, you assign each partition either to one
terminal on the system or to the null terminal (no particular
terminal). Only one terminal at any time controls each partition,
giving each user essentially a standalone system. However, terminals
can control more than one partition simultaneously. You can change
ownership of these partitions during system operation without
reconfiguration. For information on partitioning and terminal
assignment, refer to Chapter 3.

The System Platter

The operating system, Multiuser BASIC-2 interpreter, system utilities,
and other system programs are provided on two system diskettes. You
can install the files on these diskettes onto a single system platter.
When you power up the CS-D, it loads the operating system and
interpreter from one system platter into the control memory. The
system diskettes shipped with each CS-D also contain a variety of
hardware diagnostic routines, as well as a utility program to
generate, execute, and save system configurations.
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Caution: Handle the system platters with extreme care because they
contain valuable configuration information. Make a backup copy at the
earliest opportunity to protect against accidental loss or destruction.

Chapter 3 describes how to load the operating system and the Partition
Generator utility from the system platter. It also provides suggested
procedures for creating a backup copy of the system platter. Chapter 5
discusses the procedure for loading and executing the diagnostic
routines from the system platter.

BASIC-2 Language Features

The Wang CS-D, running Multiuser BASIC-2, supports the BASIC-2
language, whose powerful and flexible capabilities provide a wide
range of applications. Multiuser BASIC-2 is compatible with earlier
versions of Wang BASIC-2, so you can use all Wang software previously
developed for the Wang 2200 Series or CS systems on the CS-D system.

Data Handling Capability

Multiuser BASIC-2 contains instructions for data testing,
manipulation, and logical operations at the bit and byte levels,
comparable in scope to many assembler languages. Many data operation
statements can support both numeric and alphanumeric expressions and
can operate on all or parts of alphanumeric arrays. These features
enhance the CS-D's data handling capability.

System Commands

System commands provide complete control over system operations and
also serve as powerful debugging tools. Statements exist to
facilitate common programming tasks such as

Conditional processing (decision-making)
Branching

Looping

Passing data to subroutines

Overlaying program modules

Accepting and processing operator-entered data

170 Operations

The CS-D provides a variety of instructions for controlling disks and
plotters and for formatting output to the printer and CRT displays.
Several groups of special purpose statements perform operations such
as code conversion, sorting, matrix arithmetic, and customized I/O
control.
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Multiprogramming Features

The CS-D implements, in Multiuser BASIC-2, a number of statements to
support the following:

Interpartition sharing of programs and variables

Temporary control of shared devices by one partition
Specification of multiuser system-configuration parameters
Other multiprogramming features

Numeric Operations

The CS-D carries numeric operations to 13 digits of accuracy for most
operations. You can specify whether to round or to truncate the
results at 13 digits. When you do not require full precision, the
CS-D can pack numeric data from eight bytes to as few as one byte.
You can specify trigonometric arguments in degrees, radians, or
gradians.

Variables

Multiuser BASIC-2 supports numeric variables and alphanumeric string
variables (both scalar and array). The maximum number of elements in
one-dimensional arrays is 65,535, and 255 by 255 in two-dimensional
arrays. Each alphanumeric array element or alpha-scalar-variable can
be from 1 to 124 bytes long. You can use alphanumeric arrays in data
manipulation statements as scalar variables (the CS-D ignores element
boundaries), providing a convenient technique for manipulating
extremely long character strings.

The Operating System

In addition to Multiuser BASIC-2, which supports up to 16 concurrent
programs, the CS-D can also execute VP BASIC-2 previously used by the
2200VP and 2200SVP systems. VP BASIC-2, which configures the CS-D as
a single-user, one-partition system, 1s generally more restrictive
than Multiuser BASIC-2 and is not usually used with the CS-D. For a
discussion of the general instruction set for the CS-D, refer to the
Multiuser BASIC-2 Language Reference Manual.
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Interactive Terminals

The 2536 DW terminal lets each user easily control and communicate
with the system. The terminal consists of a 25-line by
80-character-per-line, cathode ray tube (CRT) screen and displays a
full 128-character set. The keyboard contains a 10-key numeric keypad
and 34 user-definable function keys.

The 2536 DW terminal can display both box and character graphics. It
can display bright, blinking, underlined, and reverse video (dark
characters on a light background) characters. Special features of the
2536 DW terminal also include an audio signal to indicate a variety of
error conditions, repeating keys, a self-configuration menu, and the
capacity to support a screen dump to its own local printer. For
details about the features of the 2536 DW terminals, see Chapter 2.

System Expansion

The modular design of the CS-D makes it easy to add memory and
peripheral devices. The CPU supports up to 8 MB of user memory. You
can configure the CPU with up to 16 terminals, several disk models
(internal and external), high-speed printers (up to 600 lines per
minute), and an industry-compatible, 9-track magnetic tape. Appendix C
lists the peripheral devices that you can add to the system.

The CS-D also supports telecommunications options. These options
allow the system to share information, either locally or remotely,
over telephone lines and modems, with another compatible system or
with a host computer.

ENVIRONMENTAL CONSIDERATIONS

Although the CS-D is designed to operate in most office environments,
a room with clean air and controlled temperature and humidity promotes
optimal system performance. The power source should be grounded,
adequate for present and proposed system needs, reqgulated, and
noise-free. The room should have space for future expansion and be
accessible to operating personnel, yet sufficiently removed from the
main traffic flow. (See Appendix D for further information.)
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INSTALLATION

Special factory packing techniques require that a Wang service
representative unpack, inspect, and install the CS-D. When the system
arrives, call the Wang Customer Engineering Office to request that
your system be installed. Failure to follow this procedure voids the
warranty.

The Wang service representative verifies that all equipment has been
delivered, inspects each unit for shipping damage, connects each
device in the system, and performs tests to verify the proper
operation of all system components.

If you plan to use modems and telephone lines, install them before the
Wang equipment arrives. The Wang service representative will connect

the Wang equipment to the modems. The modem vendor or phone company,

however, must connect all modems to the proper transmission lines.
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For more information on the $FORMAT DISK statement, refer to the
BASIC-2 Language Reference Manual.

Some examples of valid format statements are:

$FORMAT DISK T/D10
SFORMAT DISK T#1

where D10 is the address of the diskette drive.

Caution: Formatting overwrites all data previously stored on the
disk. To prevent the accidental formatting of the wrong disk, use the
Wang Format utility supplied with BASIC-2. This utility reduces the
chance of accidentally formatting the wrong disk.

If formatting is unsuccessful, the CS-D indicates an error.
Generally, format errors result from the following three causes:

. The drive latch is not tightly closed. (I93 error)
L4 The write-protect slot is covered. (I95 error)
. The diskette is defective. (I93 error)

Remove the diskette from the drive and format another one.

Note: If you cannot format a diskette, do not use it for storage.
Discard it.

If the formatting procedure fails repeatedly, there could be a
hardware problem with the diskette drive. Contact your Wang service
representative.

Formatting a Diskette for Wang PC Interchange

In addition to the standard CS-D format, the diskette drive also
supports the Wang PC format. To format a diskette with the Wang PC
format, follow the procedure for standard CS-D format. However,
instead of using the $FORMAT DISK statement to invoke formatting, use
the following statement:

$GIO0 disk-address (0600 0700 70A0 4002 88D0O 7040 0130 6Al1l0 6802 4001
8B67, alpha-variable)

where you dimension the alpha-variable to be 15 bytes long.
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The BASIC-2 $GIO statement formats the diskette into 512-byte

sectors. Upon execution of the $GIO statement,

through 5 and 9 through 15 of the alpha-variable and sets bytes 6

through 8 to the error return.

values as shown below.

HEX(000000)
HEX(000004)
HEX(010000)
HEX(020000)
HEX(040000)
HEX(000100)
HEX(000200)
HEX(000400)

if
if
if
if
if
if
if
if

no errors

echo error.

ERR
ERR
ERR
ERR
ERR
ERR

198
191
I94
195
193
196

The CS-D also lists error return

Retry the command.

See Appendix B for further explanation of the error messages.

the CS-D uses bytes 1

Formatting a diskette for PC interchange using a 320-KB diskette drive

produces a 360-KB diskette.

using a 1-MB diskette drive produces a 1.2-MB diskette.

The following sample BASIC-2 program formats your diskettes with the

Wang PC format.

10 DIM G$15

You can create and store it as a utility.

20 REM Format the diskette
25 $GIO /D10 (0600 0700 70A0 4002 88D0 7040 0130 6A10 6802 4001 8B67,

G3)

30 IF STR(GS$,6,3)
40 IF STR(GS$,6,3)
50 STOP "Formatting

Disk Access Modes

HEX(000000) THEN 50

HEX(000004) THEN 20:

Complete"

Once you format a diskette to contain the
information, you can use it to store data
maintain information on CS-D diskettes in
following ways:

Automatic File Cataloging Mode -- An indirect method in which you
assign each program and data file a name.

ELSE STOP "Disk error"

necessary sector
and programs. You can
one (or both) of the

program or data by this name, without referencing its specific
location on the disk.

Absolute Sector Addressing Mode -- A direct method in which you
access each sector on the disk by providing the specific sector

address.

Formatting a diskette for PC interchange

You may later access the
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To maintain data files, use the Automatic File Cataloging mode for
most Wang software. Under Automatic File Cataloging, the operating
system maintains a catalog on each disk. The catalog consists of a
Catalog Area, which contains the program and data files, and a Catalog
Index, which contains the name of each file and its location in the
Catalog Area. Whenever you create a new file, the CS-D automatically
records the file name and location. When you access a particular
file, the CS-D automatically looks up the file name in the Catalog
Index to determine the file's location. Thus, you do not have to
remember the exact sector location of each file on disk. You only
have to remember file names. To obtain the names of existing files,
you can use a LIST DC statement.

Use Absolute Sector Addressing to record information on PC formatted
diskettes. The Absolute Sector Addressing mode consists of eight
BASIC-2 statements and commands that let you read or write information
in specific sectors on a formatted disk. In this mode, you cannot
create a Catalog Index nor reference programs and files by name. You
can only identify files by reference to their starting sector
addresses. Similarly, you must save or load records from a file by
specifying a starting sector address. You are responsible for
maintaining all file addressing information; the CS-D does not
automatically index your files.

For detailed information on both modes of disk addressing, refer to
the Multi-User BASIC-2 Language Reference Manual.

Defining a Catalog index

In the Automatic Cataloging mode, you must create a Catalog Index on
the diskette before you can store any programs or data. This process
is called scratching the disk. A SCRATCH DISK statement performs this
operation. Take care not to scratch a diskette with packaged programs
or important files since a SCRATCH DISK statement overwrites a
previous Catalog Index.

In a SCRATCH DISK statement, you specify the number of sectors to
reserve for the Catalog Index and the last sector in the Catalog
Area. The Catalog Index always begins at the first sector on a disk
(sector numbering starts with zero) and occupies the number of
sequential sectors that you specify. The Catalog Area begins
immediately after the Catalog Index and occupies all sequential
sectors up to and including the last sector you specify. You should
specify the end of the Catalog Area as the last available sector on
the disk.

To define the size of the Catalog Index, use the LS parameter in a
SCRATCH DISK statement. For example, LS = 10 indicates that the CS-D
reserves 10 sectors for the Catalog Index. If you do not specify a
value, the default value is 24.
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To specify the last sector in the Catalog Area, use the END parameter
in a SCRATCH DISK statement. For example, END = 1279 indicates that
Sector 1279 (the last accessible sector on a DSDD diskette, containing
a total of 1280 sectors numbered from 0 to 1279) is the last sector
the CS-D can use for the Catalog Area.

To scratch a diskette, perform the following steps:
1. Insert a formatted diskette in the diskette drive.
2., Enter a statement such as
SCRATCH DISK'T/D10, LS = 20, END = 1279
3. Press RETURN. LS = 20 specifies that the CS-D reserves 20 sectors
for the Catalog Index; END = 1279 specifies that Sector 1279 is

the last sector that the catalog uses.

After you format and scratch a diskette, you can use it to store data
and programs.

For further information on the SCRATCH DISK statement, refer to the
BASIC-2 Language Reference Manual and the Multi-User BASIC-2 Language
Reference Manual.

Note: You can use a LIST DC T /disk-address statement to check the
size of the Catalog Index. If you enter the statement LIST DC T/DIO
after scratching disk DIO, the screen displays the following message:

INDEX SECTORS = 00020’
END CAT. AREA 01279
CURRENT END 00019
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CHAPTER 7
USING A FIXED HARD DISK DRIVE

OVERVIEW

This chapter describes how to use the fixed disk drive. It explains
how to address, format, and back up fixed disks.

UNDERSTANDING FIXED DISKS

Fixed hard disks provide fast access to a large capacity of disk
storage. Housed within the CS-D, fixed hard disks provide no
removable media. For off-line storage, periodically back up
information stored on fixed disks onto other devices with removable
storage.

Since CS, CS-D, and MicroVP systems can access a maximum of 16 MB of
data at one disk address, you should divide the larger fixed disks
into a number of smaller disk platters and assign each platter a
different disk address. Refer to Tables 7-1 and 7-2.

Table 7-1. Fixed Hard Disk Platter Size

Fixed Hard Disk Platters Platter Size
20 MB 2 10 MB
32 MB 2 16 MB
64 MB 4 16 MB

140 MB 7 16 MB

140 MB 14 10 MB
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Note: You can install the 140-MB fixed hard disk drive into either 7
platters at 16 MB each or 14 platters at 10 MB each.

FIXED DISK ADDRESSING

The addresses of fixed disk platters depend on the base address of the
CS-D. Table 7-2 lists the addresses that the CS-D allocates for fixed
disk platters. CS-D units with a fixed disk use platter addresses
starting at /D11, /D21, or /D31.

Table 7-2. Fixed Hard Disk Platter Addresses

CS-D Base Address Fixed Hard Disk Platter Address
Primary Secondary
Address Address

/D10 /D11 to /D1E /D51 to /D5SE

/D20 /D21 to /D2E /D61 to /D6E

/D30 /D31 to /D3E /D71 to /DTE

If you connect a DS Data Storage Cabinet to the CS-D, you must assign
the fixed disk to a different device address than the CS-D. For
example, if you selected 10 for the CS-D, use either 20 or 30 for the
DS Data Storage Cabinet.

You can view the addresses of all devices included in the CS-D cabinet
from the CS-D Configuration Utility. Access this utility from the
Wang Utilities menu.

USING A FIXED HARD DISK DRIVE

As with any disk device, you must format and scratch each fixed disk
platter the first time you use it. You should format a fixed disk
platter only when you first use it, since formatting the disk
overwrites all information contained on that disk.
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Formatting a Fixed Disk

You can format a disk either by running the Wang-supplied @FORMAT
utility or by using the $FORMAT DISK statement. The general form of
the $FORMAT DISK statement is as follows:

FFORMAT DISK T file#
disk

For example, if the address of the fixed disk is D11, enter a statement
of the following form:

$FORMAT DISK T/D1l1

The CS-D takes approximately 22 minutes to format a 10-MB platter of a
fixed disk. It takes approximately 35 minutes to format a 16-MB
platter of a fixed disk.

Caution: Formatting a disk overwrites all data previously stored on
the disk. To prevent the accidental formatting of the wrong disk, use
the Wang-supplied Q@FORMAT utility.

Defining a Catalog Index

The fixed disk drive supports both Automatic File Cataloging and
Absolute Sector Addressing to control disk operations. (Refer to the
section entitled "Disk Access Modes.'") Wang Laboratories, Inc.,
recommends the Automatic File Cataloging mode for maintaining data
files on the fixed disk.

The process of creating a catalog on the fixed disk is identical to
that of creating a catalog on the diskette. The ending sector of the
fixed disk is 38,911 for a 10-MB platter and 65,023 for a 16-MB
platter.

The following is a sample SCRATCH DISK statement (assuming an address
of D11 for the fixed disk and 25 sectors for the catalog index):

SCRATCH DISK'T/D11, LS = 25, END = 65023

For a detailed explanation of the SCRATCH DISK statement, see the
Multi-User BASIC-2 Language Reference Manual and the section entitled
"Disk Access Modes" in Chapter 6.

Caution: If you have previously established a Catalog Index and
Catalog Area, the SCRATCH DISK statement will overwrite the existing
information on the disk.
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INSTALLING SYSTEM FILES

If the fixed hard disk drive is the principal disk unit on the system,
follow these steps to install the system files:

1. Load the system software from the system diskette.

2. Copy the system software onto a formatted and scratched fixed disk
drive.

Now you can load the system programs from the fixed disk drive. The
original system diskette can serve as a backup for the system disk.
After you have copied the system programs onto the fixed disk, you can
recopy the programs onto a separate diskette or a removable hard disk
cartridge to create a duplicate copy of the System Software.

To copy system files from the diskette drive to the fixed disk drive,
use the Install System Files utility provided on the system platter.
To use this utility, follow these steps:

1. Type LOAD RUN and then press RETURN.
2. Select Install System Files from the menu.

The program provides prompts that ask you to supply the details of the
file transfer. The Install System Files utility can only transfer
system files, i.e., files with names that begin with the @ character.

After you have copied the system files onto the fixed disk, you can
make extra backup copies of the software using this procedure:

1. Insert a formatted and scratched diskette into the drive.
2, Copy the system files onto the diskette from the fixed disk drive.

You can also use the Install System Files utility to update system
files by overwriting existing system files. Since this utility
overwrites only the specific files being changed and leaves the
remainder of the disk intact, use it for system updates.

BACKING UP A FIXED HARD DISK

Information on any disk or diskette can be lost through hardware
failure, software problems., or operator error. Therefore, you should
periodically back up important data. You can copy selected files onto
a diskette or removable disk using the @MOVEFIL utility. You can back
up an entire fixed disk using the @BACKUP utility. These utilities
are located on the system platter. You can also back up a fixed disk
by using the streaming tape cassette drive (refer to Chapters 9 and
10).
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CHAPTER 8
USING RAMDISK

OVERVIEW

This chapter discusses two types of temporary storage areas: CPU
RAMdisk and Disk Storage/Printer Controller (DSPC) RAMdisk.

CPU RAMDISK

This section discusses the process of establishing and accessing CPU
RAMdisk. You can use all standard BASIC-2 disk statements (except
DISK TRACE) with CPU RAMdisk.

CPU RAMdisk is a portion of user memory that you can use to emulate
disk storage. Access to CPU RAMdisk is considerably faster than
access to an actual disk. Normal access time for CPU RAMdisk is 1.5
milliseconds per sector.

Caution: Since RAMdisk is not a permanent form of storage, you lose
its contents when the CS-D loses power or when you deallocate it.
Only place temporary files or files that have up-to-date backups
located in permanent storage into RAMdisk.

Setting up CPU RAMdisk

After you configure the CS-D using @GENPART, you can use all memory
over 1 MB and memory within the first MB not assigned to partitions
for CPU RAMdisk. To specify an address for CPU RAMdisk, enter the
address /340 into the Master Device Table using the @GENPART utility.
As with other devices, you can assign CPU RAMdisk exclusively to a
specified partition or to all partitions.
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The CS-D uses the number and size of memory partitions that you
configured to determine the size of the CPU RAMdisk. Each 1 KB of
memory not used for partitions provides 4 RAMdisk sectors. For a
description of the number of available sectors of CPU RAMdisk for a
particular MB amount, refer to Table 8-1.

Table 8-1. CPU Size Available
After 1 MB
of Memory

# of MB Sectors
2 MB 4096
4 MB 12282
8 MB 28672

Note: If the configuration you defined allocates all of user memory
for partitions, there is no memory left for CPU RAMdisk.

You can also use the first MB of memory not assigned to partitions as
CPU RAMdisk. The first bank allows 61 KB for CPU RAMdisk:; the
remaining fifteen banks allow 56 KB for CPU RAMdisk. Each 1 KB of
memory not assigned partitions provides 4 RAMdisk sectors. Refer to
Table 8-2 for a description of the available sectors for a particular
number of banks.
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Table 8-2. Additional Sectors
Available Up to
1 MB

Banks Free Sectors

—
w

3360
3136
2912
2688
2466
2240
2016
1792
1568
1344
1120

896

672

448

224
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Accessing CPU RAMdisk

After you master initialize the CS-D, CPU RAMdisk is available but
contains no useful information. You must scratch it and copy or write
files that you need to it. For example:

SCRATCH DISK T/340, LS=5, END=350
MOVE T/D10, "PROGRAM" to T/340,
MOVE T/D10, '"OVERLAY" to T/340,

In the above example, SCRATCH DISK established a Catalog Index of 5
sectors for a 350 sector CPU RAMdisk. Then, the files '"PROGRAM" and
"OVERLAY" were copied to RAMdisk for quick access.

Before powering off or reconfiquring the CS-D, copy all information
that you need to a real disk unit. You lose all information stored in
CPU RAMdisk when you power off or reconfiqgure the CS-D.
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DSPC RAMDISK

This section describes how to establish DSPC RAMdisk. It also
explains the cache hit rate to help you determine the proper size for
DSPC RAMdisk.

You can set aside up to 900 sectors of cache memory (high-speed memory
for temporary storage) for use as an onboard DSPC RAMdisk. This DSPC
RAMdisk has many potential uses such as storing frequently accessed
program or data files, as a scratch area for programs that do sorting
of data files, or as an area for storing messages used in CPU-to-CPU
communications.

DSPC RAMDISK Addressing

The platter address of the DSPC RAMdisk depends on the base address
that you assigned to the CS-D unit. Table 8-3 lists the addresses

that you can assign to DSPC RAMdisk. The CS-D reserves these

addresses strictly for DSPC RAMdisk use. You cannot assign another
platter to these addresses nor assign DSPC RAMdisk a different address.

Table 8-3. DS or DSPC RAMdisk

Addresses
CS-D or DS DS or DSPC
Base Address RAMdisk Address
/D10 /D50
/D20 /D60
/D30 /D70

Defining DSPC RAMdisk

To define the DSPC RAMdisk, use the DS Allocation utility. This
utility prompts you for the address of the DSPC RAMdisk and the number
of sectors you want to assign to it. Since you can only assign cache
memory currently not in use to DSPC RAMdisk, define the DSPC RAMdisk
as soon as you power on the CS-D unit. If you try to define a DSPC
RAMdisk after you use the CS-D, there may not be enough memory
available to create a DSPC RAMdisk of the size you want.

Once you define the DSPC RAMdisk, you must deallocate it before you
can change its size. To deallocate the DSPC RAMdisk, create a DSPC
RAMdisk of zero sectors.
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Caution: If you deallocate the DSPC RAMdisk, you lose its contents.

BASIC-2 Disk Command Support

Once you define the DSPC RAMdisk of the CS-D, it responds to BASIC-2
disk commands (refer to Multi-User BASIC-2 Language Reference
Manual). The DSPC RAMdisk supports all of the BASIC-2 disk commands
including $FORMAT DISK, SCRATCH DISK, and VERIFY.

Specifying the DS or DSPC RAMdisk Address

To specify DSPC RAMdisk, access the DS or DSPC RAMdisk Allocation
utility from the Wang CS-D Utilities menu. The first prompt requests
specification of the DS RAMdisk address. Only use the following
addresses: D50, D60, or D70 (refer to Table 8-1). After accepting the
address, the utility checks the disk unit at the specified address to

determine if it exists. If the disk unit specified is not a CS-D or
DS, then the screen displays the message "Specified disk is not a part
of a DS". Enter a new address.

If the disk is busy (i.e., in exclusive use by another user) or does
not exist, the screen displays the message "Disk unavailable"., If the
disk is a CS-D, wait until the disk is available and then re-enter the
disk address.

Allocating Cache Memory to DS or DSPC RAMdisk

Once you enter the address of the DSPC RAMdisk, the utility prompts
you for the number of sectors to allocate to it. If you enter a
number less than zero or greater than 900, the screen displays
"Illegal DS RAMdisk size." In this case, you must re-enter the size
of the DSPC RAMdisk.

If the CS-D does not have enough free cache to create the requested
DSPC RAMdisk, the screen displays ‘"Insufficient cache space
available." You must re-specify the size of the DSPC RAMdisk.

If you try to allocate a DSPC RAMdisk in a CS-D unit where one
currently exists, the screen displays the message "DSPC RAMdisk
already allocated." To set up the new DSPC RAMdisk, you must first
deallocate the old DSPC RAMdisk. To do this, enter a size of zero
sectors. Once you de-allocate the old RAMdisk, you can allocate the
new DSPC RAMdisk.

Caution: When you enter a size of zero sectors, you destroy all data
currently in DSPC RAMdisk.
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CS-D CACHE USAGE UTILITY

This section describes the use of the Cache Usage utility. It allows
you to monitor accesses made to the CS-D's cache and DSPC RAMdisk.

The DSPC counts the number of sector read and write requests it
receives and keeps separate counts for DSPC RAMdisk and cache hits.
The utility periodically reads the request counts from the DSPC and
uses them to update its display of cache and DSPC RAMdisk activity.
Since you create the DSPC RAMdisk from cache memory, you can determine
what size DSPC RAMdisk allows for optimal performance.

Starting the Utility

To run the Cache Usage utility, choose its entry on the Utility Menu
and press RUN/EXEC. The first prompt requests that you supply the
base address of the CS-D unit that you want monitored (refer to
Table 8-3).

After accepting the address, the Cache Usage utility checks the disk
unit at the specified address to determine if it is a Wang CS-D. 1If
the disk unit specified is not a CS-D, then the screen displays the

message "Specified disk is not a DS." Enter a new address.

If the disk is being used (i.e., in exclusive use by another user) or
is not a CS-D, the screen displays the message "Disk unavailable”. If
the disk is a CS-D, wait until the disk is available and then re-enter
the disk address.

Note: Do not run this utility In more than one partition at a time.
You will encounter errors in both partitions.

Cache Usage Display

The second screen of the Cache Usage utility displays the usage
information in two sections: disk/cache usage and DSPC RAMdisk
usage. The disk/cache usage section displays accesses made to
diskettes and hard disks. A bar graph showing the cache hit rate
indicates the number of reads of cached sectors and the number of
actual reads from disk. The second section lists accesses made to
DSPC RAaMdisk.

To monitor usage, the utility periodically reads the access counts
from the DSPC. Each time it reads the counts from the DSPC, the DSPC
clears its count to zero. The utility keeps a running total of the
number of accesses made by adding the counts from the DSPC to its own
counters. Then, the screen displays these counts and a bar graph
indicating the cache hit rate.
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If the utility determines that the size of the DSPC RAMdisk has
changed, the screen displays the message "DSPC RAMdisk size changed."
Press ERASE to clear the counts. (The totals displayed are no longer
valid.)

Understanding the Hit Rate

To calculate the cache hit rate, divide the number of sector read
requests that were cache hits by the total number of sector read
requests. This number indicates the effectiveness of cache for the
set of applications that made the accesses.

In order to achieve the best performance, the cache hit rate should be
as close to 100% as possible. A hit rate of 100% indicates that cache
is satisfying all accesses. Since accessing cache is much faster than
accessing a disk, you have reached the optimum level of performance.

The actual hit rate achieved by any given set of applications is lower
than 100%. It depends on how much of the available disk capacity you
use and the manner you use to access it. You can expect a set of
programs that randomly access a very large area of disk to have a
relatively low hit rate; you can expect a set of programs that only
access a small area of disk to have a higher hit rate.

Suggested Method of Analysis

The Cache Usage utility helps you select the optimum size DSPC RAMdisk
for your CS-D. There are no hard and fast rules for determining the
correct size. The guidelines given below are just that, guidelines.
Your perception of changes in system performance should be the final
determining factor in deciding what size to make the DSPC RAMdisk.
Follow these steps to determine the best DSPC RAMdisk size:

1. Determine if you can use the DSPC RAMdisk for your applications.
You can use the DSPC RAMdisk to hold the read-only data files and
program overlays that you frequently use. If your system has no
such files that could fit into the DSPC RAMdisk, then you probably
have no use for one.

While you should not use DSPC RAMdisk to hold files that have no
backup, there are some useful exceptions such as temporary files
used by programs to sort data or programs that use a shared file
for CPU-to-CPU communications. Based on the planned contents of
DSPC RAMdisk, estimate the size of DSPC RAMdisk that you need.
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2. Determine the cache hit rate of your applications with no DSPC
RAMdisk allocated. After your applications have run for some
length of time, use the utility to obtain the cache hit rate.
Since the hit rate calculation is more accurate when you make
large numbers of requests to the DSPC, a significant amount of
system activity produces better results.

3. Set up the DSPC RAMdisk and begin using it. Based on the
estimation made in Step 1, define the size of the DSPC RAMdisk and
load it with your programs and/or data files.

4. Repeat Step 2 to determine the cache hit rate when you run
applications with DSPC RAMdisk.

5. Adjust the DSPC RAMdisk size based on the new cache hit rate and
number of accesses to the DSPC RAMdisk. If the new hit rate is
the same or close to the original cache hit rate, then you can
make the DSPC RAMdisk larger and use it to hold more of your
applications.

In cases where the cache hit rate has significantly decreased,
examine the number of accesses to both cache and the DSPC RAMdisk
to determine the correctness of the DSPC RAMdisk size. If the
number of accesses to the DSPC RAMdisk is small when compared to
the number of accesses to cache, then the DSPC RAMdisk is too
large. In this case, system performance has probably decreased.

If the number of accesses to DSPC RAMdisk are much larger than the
number of accesses to cache, then the DSPC RAMdisk size should be
acceptable.

If the number of accesses to the DSPC RAMdisk are approximately
equal to the number of accesses to cache, then use your perception
of the system performance to determine if you should increase or
decrease size of the DSPC RAMdisk.

6. Repeat Steps 4 and 5 if you are not satisfied with the system
performance. Repeat these steps until you are satisfied with the
level of system performance.
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CHAPTER 9
USING THE STREAMING TAPE CASSETTE DRIVE

OVERVIEW

This chapter describes how to use the streaming tape cassette drive
(STCD). It explains how to address, handle, insert, back up, and
restore tape cassettes as well as describes the write-protect features
of the STCD.

UNDERSTANDING THE STCD

The STCD is a mass storage backup and recovery device for the CS-D.

It can back up an entire hard disk, up to 45 MB, on a single 450-ft
tape cassette. When used with the CS-D Disk Backup and Restore
utilities, the STCD provides a fast and convenient means of backing up
and restoring the contents of the disk drives in the CS-D or other
disk units attached to the system.

Note: The CS-D Disk Backup and Restore utilities use sectors of cache
memory. You can set aside a portion of cache memory as RAMdisk (refer
to Chapter 8). When you use both RAMdisk and the CS-D Disk Backup and
Restore utilities, you can allocate a maximum of 750 sectors of cache
to RAMdisk.

CASSETTE DRIVE ADDRESSING

The address of the STCD depends on the base address of the CS-D unit
itself. Table 9-1 lists the addresses that you can assign to the
STCD. The CS-D reserves these addresses strictly for STCD use. You
cannot assign another platter to these addresses nor assign the STCD a
different address.
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Table 9-1. STCD Addresses

-

CS-D Base Address STCD Address

/D10 /DSF
/D20 /D6F
/D30 /DT1F

If you connect a DS Data Storage Cabinet to the CS-D, you must assign
the STCD in the DS a different device address than the CS-D. For
example, if you selected D5F for the CS-D, use either D6F or D7F for
the DS.

WRITE PROTECT FEATURES OF THE TAPE CASSETTE

To protect tapes from overwriting, remove the write-enable tab on the
tape cassette (refer to Figqure 9-1). When the write-enable tab is in
place, you can write over the tape. When the write-enable tab is
removed, you cannot write over the tape. Insert a flat-bladed
instrument into the slot to remove the write-enable tab. Figure 9-1
shows the normal position of the write-enable tab in the slot for
blank tape cassettes.

Write-Enable Tab

Figure 9-1. Tape Cassette
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HANDLING OF TAPE CASSETTES

Observe the following precautions to protect data stored on a tape
cassette:

. Never leave cassettes in the drive for extended periods of time.
. Store the cassettes in their protective cases, in a cool dry place.

. Do not expose tapes to prolonged direct sunlight, strong magnetic
fields, excessive humidity, or temperature extremes.

. Keep your computer area clean of dust and smoke.

L4 If you expose a tape cassette to a significantly higher or lower
temperature than the STCD operating area, allow the tape cassette
to adjust to the STCD environment for at least 30 minutes before
using it.

L4 Insert a pencil or a ball point pen in the reel hub to remove the
slack of a tape cassette. Rotate the hub gently in the tightening
direction.

. Avoid rotating the hub except for removing tape slack. Never

allow the tape to slacken on purpose.

INSERTING THE TAPE CASSETTE

Use the following steps to insert a tape cassette into the STCD (refer
to Figure 9-2):

1. Press the Eject button to remove any cassette that is already in
the STCD.

2. Hold the new cassette with the recording surface face down and the
write-enable tab closest to the insertion slot.

3. Insert the new cassette all the way into the insertion slot until

the seating mechanism engages. The tape drive pulls the cassette
mechanically into the proper position. You can now use the
cassette.

4, The STCD's drive activity indicator comes on and goes off several
times when the STCD is reading, writing, or seeking data, or
rewinding, or erasing the tape.

Caution: While the tape is running, never turn off the power or eject
the cassette.
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Remove the tape cassette when you are not using the STCD. When you
insert a cassette, the tape is always in contact with the recording
and erasing heads.

Caution: If you leave a cassette in the drive for extended periods
of time, you can damage the tape.

Cassette Insertion Slot

Indicator Light

Writing Surface

Eject Button

Figure 9-2. Inserting a Tape Cassette
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BACKUP AND RESTORE DISK PLATTERS TO TAPE UTILITIES

This section describes the Backup Disk Platters to Tape Cassette and
Restore Disk Platters from Tape Cassette utilities.

Performing a Backup and Restore Operation
To operate the STCD, perform the following steps:

1. Power on the CS-D. The STCD clicks as it runs through an internal
diagnostic. The STCD is then ready to use.

2. Check the presence of the write-enable tab on the tape cassette
(refer to the section entitled "Write Protect Features of the Tape
Cassette").

3. Insert the tape cassette (refer to the section entitled "Inserting
the Tape Cassette").

4. SELECT DISK to the CS-D diskette drive, insert the DS utilities
diskette, and type LOAD RUN to run the utilities. When the CS-D
displays the utilities menu, select the desired utility.

5. Run the backup or restore utility (refer to the sections entitled
"Backing Up Disk Platters to a Tape Cassette" and "Restoring Disk
Platters from a Tape Cassette').

The STCD's drive activity indicator comes on and goes off several
times during backup and restore operations. When the light is on, the
STCD is reading, writing, or seeking data, or rewinding, retensioning,
or erasing the tape.

When you finish running a utility, press the Eject button to remove

the tape cassette.

Caution: Do not leave a cassette In the drive for an extended period
of time.
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Backing Up Disk Platters to a Tape Cassette

The Backup Disk Platters to Tape Cassette utility backs up one or more
disk platters to tape. This utility erases a new tape or allows you
to append data onto an existing tape.

Use the following steps to backup one or more platters to a single
tape cassette.

1. Insert the tape cassette into the drive.

2. Specify the tape cassette drive address. Enter DS5F, D6F or D7F
(refer to Table 9-1). Press RETURN,

The utility prompts you whether to append to an existing tape or
to erase a new tape.

3. Enter A for append or E for erase. Press RETURN.

4. Specify the disk platters. The utility displays the Tape
Directory (refer to Figure 9-3). Enter for each disk platter to
be backed up

-~ The descriptive name identifying the backup item. This name
can be as simple as a date in the form mm/dd/yy. Press RETURN.

- The platter address. Press RETURN.

- The starting and ending sector address of each item to be
backed up. Press RETURN. (If you do not specify an item, the
starting address defaults to zero and the ending address
defaults to the current end of the catalog.)

Note: After each entry, the utility prompts you, '"Accept this entry?
(Y or N)".

After you specify each platter to be backed up, the utility
automatically displays its total capacity in the Mb (Megabyte) field.
At the end of the Mb field, the utility displays a running total of
the capacities of all the platters to be backed up.
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Backup Disk Platters to Cassette

Address of tape cassette drive (D5F, D6F, or D7F): DSF
Append onto tape or Erase tape (A or E): E

Name to be put in Tape Directory Platter Start End Mb
Name given platter one /D11 0 9327 2.3
Name given platter two /D12 0 9316 2.3

4.6

RETURN - Proceed
FN/TAB - Exit

Figure 9-3. Backing Up Platters to Tape Cassette Screen

The utility then

Rewinds and places the tape into Wang Format Mode.

Retensions the tape and positions itself to the end of previous
data or erases a new tape.

Places a check mark next to the platter address as the utility
copies each platter and sector range to tape. (Internal copies,
all within the same CS-D, are much faster than copying from a disk
in one CS-D to the tape of a second CS-D or a DS Data Storage
Cabinet.)

Appends a new entry to the tape directory after backing up each
platter. The entry contains the descriptive name, disk platter
address, and the sector address range.
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For partial platter backup, first copy the files to be backed up to an
empty disk platter, such as RAMdisk or a blank diskette. Then, backup
this platter with the backup utility.

Restoring Disk Platters From a Tape Cassette

The Restore Disk Platters from Tape Cassette utility restores one or
more disk platters from tape.

Use the following steps to restore a platter from a tape cassette:
1. Insert the tape cassette into the drive.

2. Specify the tape cassette drive address. Enter DSF, D6F or D7F
(refer to Table 9-1). Press RETURN.

3. Specify the destination disk address. Enter the address of the
destination disk platter. Press RETURN. (The destination platter
address does not have to be the same as the address from which you
made the backup.)

The utility reads the tape directory and displays its contents on
the screen (refer to Figure 9-4).

4. Use the space bar to select an item you want restored.

Repeat the processes in Steps 3 and 4 until you restore all
desired files to the destination disk platter.
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Restaore Disk Platters from Cassette

Address of tape cassette drive (D5F, D6F, or D7F): D5SF
Address of disk platter to restore to: D11

Tape Directory Platter Start End Mb
Description entered at backup /D1 0 9205 2.3
Description entered at backup /D15 0 64576 15.8

SPACE/BACKSPACE - Select item
RETURN - Proceed
FN/TAB - Exit

Figure 9-4. Restoring Disk Platters From Tape Cassette Screen
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CHAPTER 10
TAPE CASSETTE COMMANDS

OVERVIEW

Most users should find the Wang supplied utilities sufficient for
everyday use. However, this chapter documents the tape cassette
commands for those of you who need to write customized utilities.
Tape commands, issued with the BASIC-2 $GI0O statement, instruct the
streaming tape cassette drive (STCD) to perform tape operations.
Table 10-1 lists the available commands.

RECORDING FORMAT

The STCD records data using an 8-track serpentine format. The drive
records data on one track, reverses direction, and records data on the
next track until it uses all tracks. (It uses the ninth track to
record a tape directory.)

Reading and writing at a speed of 90 inches per second (ips), the STCD
records at a density of 8,000 bits per inch (bpi). It records the
data into 512-byte blocks.

In order to make efficient use of the streaming characteristic of the
STCD, the CS-D provides a 64-KB data buffer which can hold up to 128
tape blocks. The CS-D usually fills the tape buffer before the STCD
writes data (so that it writes several blocks at one time). The STCD
allocates the tape buffer from disk cache memory whenever needed for
tape operations and releases the buffer for cache use whenever you
execute a REWIND TAPE command.

A STCD tape can record several sets of data. After the STCD writes
all the data in a data set, it writes a file mark. The file mark is a
special identifiable data block marking the end of the data set.

Then, the STCD records a directory entry identifying the data set and
its location on the tape. You can append data sets onto previously
recorded tapes, but you can never overwrite or delete data.
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Table 10-1.

Tape Commands

Command

Function

BACKUP SECTORS

ERASE TAPE

GET STATUS

READ BLOCK

READ FILE MARK

READ N FILE MARKS

REREAD LAST BLOCK

RESTORE SECTORS

RETENSION TAPE

REWIND TAPE

SEEK BLOCK

SEEK DIRECTORY BLOCK

SEEK END OF DATA

WRITE BLOCK

WRITE FILE MARK

Copies a range of sectors from a CS-D disk
to tape

Erases the entire tape

Obtains tape drive status information

Reads a block of data from the tape buffer
Positions the tape past the next file mark
Reads 1 to 15 file marks

Transfers the last block of data read again

Copies a range of sectors from tape to a
CS-D disk

Respools the tape

Positions tape to the beginning

Positions the tape to a specified data block
Positions the tape to a directory block
Positions the tape after the recorded data
Writes a block of data to the tape buffer

Writes a file mark at the current tape
position
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TAPE OPERATIONS

This section presents an overview of basic tape operations. For
information on these commands, refer to the section entitled "Tape
Commands."

Starting Tape Operations
Use the following procedure to start tape operations:

1. Use the GET STATUS command to determine if a tape drive is present
at the specified address.

2. Mount the tape cassette in the tape drive, if necessary.

3. Rewind the tape using the REWIND TAPE command. (You cannot use
the other tape commands until you perform a REWIND TAPE.)

4. Retension the tape using the RETENSION TAPE command or erase the
tape using the ERASE TAPE command. Retension a previously
recorded tape to ensure that it is uniformly wound and moves at a
constant rate. Before using a new tape, erase it entirely. If
you erase a tape, you will automatically retension it.

Positioning the Tape

Before you can write data or read from the tape, you must first
position the tape to the proper location. The tape uses eight tracks
for data and one track for a tape directory. Use the SEEK BLOCK and
SEEK DIRECTORY BLOCK commands to position to a data block or a
directory block, respectively. Specifying block 0 positions the tape
to the beginning of data or the beginning of the directory.

Once you perform a seek to a data block or a directory block, you can
use the SEEK END OF DATA command to position the tape after the data
or directory. This command lets you append information onto the
tape. To skip past the specified number of data sets delimited by
file marks, use the READ FILE MARK and READ N FILE MARKS commands.

Reading Data From Tape

To read data from the tape, position the tape to the desired block.
Then read the information using the READ BLOCK or RESTORE SECTORS
commands. These commands do not read past file marks. If the STCD
encounters a file mark, use the READ FILE MARK command to read past it,.
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Writing Data To Tape

To write data onto the tape, use the SEEK END OF DATA command to
position the tape beyond the current end of data (for appending). To
write data, use the BACKUP SECTORS and WRITE BLOCK commands, which
transfer blocks of data into the tape buffer.

Note: You can append data to a tape, but first you must erase the
entire tape before overwriting it.

The tape buffer holds up to 128 blocks. When the tape buffer is full,
the STCD automatically writes the buffered blocks to tape. To write a
partially full buffer, use the WRITE FILE MARK command. The WRITE
FILE MARK command writes any remaining blocks to tape followed by a
file mark (which terminates the data set).

After the STCD writes a data set, add an entry to the tape directory.
Position the tape to the end of the directory and then write the new
directory entry with the WRITE BLOCK and WRITE FILE MARK commands.

Ending Tape Operations

To end tape operations, rewind the tape using the REWIND TAPE command
to avoid exposing the media when you remove the cassette from the
drive. The REWIND command also releases the tape buffer memory for
disk cache use.

TAPE COMMANDS

To issue the tape commands listed in Table 10-1, use $GIO statements
in a BASIC-2 program. The $GIO statement sequences and describes the
entry and exit parameters for each tape command. Each command has the
following format:

$GI0O COMMAND NAME /DxF (command sequence, G$§) [variables]
where: /DxF = tape drive address (D5F, D6F, or D7F)

All commands finish by returning error information in the variable G$
as follows:

STR(G$,6,1) = error code (hex(00) if no error)
STR(G$,7,2) = command error (hex(0000) if no error)

i
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The command error byte is nonzero if the command is invalid or the
STCD receives it incorrectly. If the CS-D receives a command error,
make sure that the command issued is valid and then reissue it. The
error code byte is nonzero if a tape or disk error occurred while
executing the tape command. Refer to Appendix E for the list of
possible error conditions.

The tape commands use the following terms:
Term Definition
disk platter address hex(00) for /D10 (/D20 or /D30)

hex(01) for /D11 (/D21 or /D31)
hex(02) for /D12 (/D22 or /D32)

hex(0F) for /D1F (/D2F or /D3F)

hex(1lE) for /DSBE (/D6E or /D7E)

disk sector address 2-byte binary value
number of sectors 2-byte binary value
block# 3-byte binary value (1lst block is 0)

Backup Sectors

The BACKUP SECTORS command copies the specified range of sectors from
a disk to the tape buffer. If the tape buffer is full, the command

writes the buffered data to tape at the current tape location. If an
error occurs during the write to tape, the command empties the tape
buffer.

Entry: STR(G$,2,2) disk starting sector address
STR(GS$,4,1) disk platter address
STR(G$,11,2) = number of sectors to backup (1 to 65024)

$GIO BACKUP SECTORS /DxF (0600 0700 70A0 68D0O 7040 682E 6833 6A40
6800 6A20 6230 8B67 6ABO 6ACO 8B67 4000 8706, G$)

Exit: STR(GS$.,6,1) error code
STR(G$,7,2) = command error
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Erase Tape
The ERASE TAPE command erases the entire tape and then repositions the

to the beginning of the tape (BOT).

Note: FErase new tapes and recorded tapes that you want to reuse
before you perform write operations.

Entry: none

$GIO ERASE TAPE /DxF (0600 0700 70A0 68D0 7040 682E 6831 8B67 4000
8706, G$)

Exit: STR(G$,6,1) error code
STR(G$,7,2) = command error

Get Status

The GET STATUS command returns the tape drive status defined in
Table 10-2. Use the GET STATUS command to determine if a tape drive
actually exists at the specified address. The command terminates
after five seconds if the device does not respond.

Entry: none

$GIO GET STATUS /DxF (0El4 OF00 12E2 0600 0700 70A0 68D0O 7040 682E
6816 4000 8705 1A00 €340, G$) G$; STR(S$,,VAL(STR(G$,5,1)))

1]

Exit: STR(GS$,6,1) error code
STR(GS$,7,2) command error
STR(G$,10,1), bit 10 = 1 if the command timed out
STR(S$,1,17) = tape drive status

lt
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Table 10-2. Tape Drive Status Bytes

Status Byte Remarks

1 CS-D type (ASCII 3)

2 Device type (ASCII E if tape cassette
drive)

3 Protocol level used for CS/DS, CS-D

communication (ASCII)

4 CS-D PROM revision number, low digit
(ASCII)

5 CS-D PROM revision number, high digit
(ASCII)

6-8 Approximate maximum number of sectors

on tape (binary)
9-16 Reserved

17 Hex(00) if drive ok, Hex(FF) if drive
not present or malfunctioning

18 Optional byte in Revision 2.0 CS-D
microcode. Programmable
Write-Protect/Write-Enable Status of
Streaming Tape Cassette Drive

00 Platter Enabled
01 Platter Soft Protected
81 Platter Hard Protected

Read Block

The READ BLOCK command reads one block (512 bytes) of tape data from
the tape buffer. (If the tape buffer is empty, the READ BLOCK command
first loads the tape buffer with blocks from the tape until it finds a
file mark or until the buffer is full.) Next it performs a
longitudinal redundancy check (LRC) on the data transmitted. If an
LRC error occurs, use the REREAD LAST BLOCK command to transfer the
data again. If the READ BLOCK operation encounters a file mark, it
returns a File Mark Read error and positions the tape after the file
mark.
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Entry: none

$GIO READ BLOCK /DxF (0600 0700 70A0 68D0 7040 682E 6584A 8B67 4000
8B76 DOOF C341 8B52 EQOF 0626 0800, G$) STR(B$(),,512)

Exit: STR(G$,6,1) = error code
STR(GS$,7,2) = command error
STR(B$(),.512) = data block

Read File Mark

The READ FILE MARK command positions the tape past the next file mark
skipping any intervening data blocks.

Entry: none

$GIO READ FILE MARK /DxF (0600 0700 70A0 68D0 7040 682E 6836 8B67
4000 8706, G$)

Exit: STR(G$,6,1)
STR(GS$,7,2)

error code
command error

Read N File Marks
The READ N FILE MARKS command reads 1 to 15 file marks.
Entry: STR(G$,2,1) = number of file marks to read (1-15)

$GIO READ N FILE MARKS /DxF (0600 0700 70A0 68DO0 7040 682E 683B
8B67 6A20 4000 8706, G$)

Exit: STR(G$,6,1) error code
STR(G$,7,2) = command error

|

Reread Last Block

The REREAD LAST BLOCK command transfers the last block of data read to
the CS-D, CS or 2200 again. Use the REREAD LAST BLOCK command to
recover from transmission errors detected by a bad LRC in a READ BLOCK
operation. Use the REREAD LAST BLOCK command immediately following
the bad READ BLOCK operation.

Entry: none

$GIO REREAD LAST BLOCK /DxF (0600 Q0700 70A0 68D0O 7040 682E 684C
8B67 4000 8B76 DOOF C341 8B52 EQOF 0626 0800, G§) STR(B$(),,512)

Exit: STR(G$,6,1) = error code
STR(G$,7,2) = command error
STR(BS$(),,512) = data block

10-8 Tape Cassette Commands



Restore Sectors

The RESTORE SECTORS command copies the specified range of sectors from
the tape. It starts at the current tape position and continues to the
disk. The copy terminates if the command encounters a file mark.
Then the command returns the actual number of sectors it copied.

Entry: STR(G$,2,2) = disk starting sector address
STR(G$,4,1) = disk platter address
STR(G$,11,2) = number of sectors to recover (1 to 65024)

$GIO RESTORE SECTORS /DxF (0600 0700 70A0 68D0 7040 682E 6835 6A40
6800 6A20 6230 8B67 6ABO 6ACO 8B67 4000 870B 870C 8706, G3)

Exit: STR(G$,11,2) = number of sectors copied
STR(GS$,6,1) error code
STR(GS$,7,2) command error

Retension Tape

The RETENSION TAPE command rewinds the tape, moves to the end of the
tape, and then returns to the beginning of tape. This action relieves
any tension on the tape, caused by intermittent motions or long term
storage, by uniformly winding the tape. (The ERASE TAPE command also
has the effect of retensioning the tape.)

Note: You should retension tapes at the beginning and end of tape
operations.
Entry: none

$GIO RETENSION TAPE /DxF (0600 0700 70A0 68D0 7040 682E 6832 8B67
4000 8706, GS3)

Exit: STR(GS$,6,1) = error code
STR(G$,7,2) = command error
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Rewind Tape

The REWIND TAPE command positions the tape to the beginning of the
tape (BOT). You can now use the other tape commands. Always issue a
REWIND TAPE command to start tape operations after mounting a tape in
the drive.

Also use the REWIND TAPE command to terminate tape operations. Be
sure to issue a REWIND TAPE command before dismounting a tape to avoid
exposing the recording media.

The REWIND TAPE command also frees the tape buffer for use as disk
cache. Since the tape buffer uses one quarter of the available
memory, the tape utilities should release this memory after you
complete tape operations.

Entry: none

$GIO REWIND TAPE /DxF (0600 0700 70A0 68D0O 7040 682E 6830 8B67
4000 8706, G3)

Exit: STR(GS$,6,1) error code
STR(G$,7,2) = command error

Seek Block

The SEEK BLOCK command positions the tape to the specified data

block. The SEEK BLOCK command finds the block by a series of
successive approximations, in such a manner as to minimize the random
block access time. If the command cannot find the block, it rewinds
the tape and returns an error. Use the SEEK BLOCK command for
positioning to data blocks only. For positioning to directory blocks,
use the SEEK DIRECTORY BLOCK command.

Entry:
STR(GS$,3,3) = block#

$GIO BLOCK SEARCH /DxF (0600 0700 70A0 68D0 7040 682E 683F 8B67
6800 6A30 6A40 HA50 4000 8706, G§)

Exit: STR(G$.,6,1)
STR(GS$,7,2)

error code
command error
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Seek Directory Block

The SEEK DIRECTORY BLOCK command positions the tape to the specified
directory block. If the command cannot find the block, it rewinds the
tape and returns an error. Always issue the SEEK DIRECTORY BLOCK
command before reading any data from the directory track. Use this
command for positioning to directory blocks only. For positioning to
data blocks, use the SEEK BLOCY¥ command.

Entry:
STR(G$,3,3) = block#

$GIO SEEK DIRECTORY BLOCK /DxF (0600 0700 70A0 68D0O 7040 682E 683F
8B67 6801 6A30 6A40 6A50 4000 8706, G$§)

Exit: STR(G$,6,1) = error code
STR(G$,7,2) = command error

Seek End of Data

The SEEK END OF DATA command positions the tape after the recorded
data in order to append data onto the tape. If in the data area, the
SEEK END OF DATA command positions the tape past the last recorded
data. If in the directory track, the SEEK END OF DATA command
positions the tape past the last directory block.

Entry: none

$GIO SEEK END OF DATA /DxF (0600 0700 70A0 68D0 7040 682E 683A
8B67 4000 8706, G$)

Exit: STR(G$,6,1) error code
STR(GS$,7,2) = command error

Write Block

The WRITE BLOCK command writes one block (512 bytes) of data to the
tape buffer. The command performs an LRC check of the data
transmitted. If an LRC error occurs, send the data again with another
WRITE BLOCK command. If the tape buffer is full, the command writes
the contents of the buffer to the tape.

Entry: STR(B$(),,512) = data block

$GIO WRITE BLOCK /DxF (0600 0700 70A0 68D0 7040 682E 6848 8B67
AQ002 8706, G$) STR(B$(),,512)

Exit: STR(G$,6,1) error code
STR(G$,7,2) = command error
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Write File Mark

The WRITE FILE MARK command writes any data in the tape buffer to tape
and then writes a file mark at the current tape position.

Entry: none

$GIO WRITE FILE MARK /DxF (0600 0700 70A0 68D0 7040 682E 6834 8B67
4000 8706, G$)

Exit: STR(G$,6,1) error code
STR(G$,7,2) = command error

i

Write-Protect/Enable Platter

The WRITE-PROTECT/ENABLE PLATTERS(S) command allows you to
write-protect (hard or soft) or write-enable one or more platters of
the cassette, disk, or diskette. To write-enable a hard
write-protected platter, you must turn the CS-D power off and back on
again. This form of write-protect takes precedence over the
write-protect tab of a diskette, cassette tape, or removable hard
disk. This command is available in revisions 2.0 and greater of the
CS-D PROM.

Entry: STR(G$,1,1)
STR(GS$,2,1)

PLATTER CODE
write-protect/enable parameters

1}

$GIO Dxy (0600 0700 70A0 68D0 7040 6A10 681C 4220 4000, G$)

Refer to Tables 10-3 and 10-4 for PLATTER CODE and
write-protect/enable parameter information.
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Table 10-3. CS-D Platter Codes

Platter Dxy Dxy Dxy Platter Code
Diskette Drive D10 D20 D30 30
One Platter

Hard Disk D11 D21 D31 20
Hard Disk D12 D22 D32 21
Hard Disk D13 D23 D33 22
Hard Disk D14 D24 D34 23
Hard Disk D15 D25 D35 24
Hard Disk D16 D26 D36 25
Hard Disk D17 D27 D37 26
Hard Disk D138 D28 D38 27
Hard Disk D19 D29 D39 28
Hard Disk D1A D2A D3A 29
Hard Disk D1B D2B D3B 2A
Hard Disk D1C D2C D3C 2B
Hard Disk D1D D2D D3D 2C
Hard Disk D1E D2E D3E 2D
All Platters D10 D20 D30 30
RAMdisk D50 D60 D70 30

Tape Cassette Commands
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Table 10-4. Write-Protect/Enable Parameters

Protect/Enable

Function Code Platter Code

Enable One Platter 00 See Table 10-3

Enable One Platter 02 See Table 10-3, use 30
Soft Protect One Platter 01 See Table 10-3

Soft Protect All Platters 03 See Table 10-3, use 30
Hard Protect One Platter 81 See Table 10-3

Hard Protect All Platters 83 See Table 10-3, use 30

Programming examples:

10 STR(G$,1,1) = HEX(22):
20 STR(G$,2,1,) = HEX(01l):
30 $GIO /D23 (0600 0700 70A0 68D0 7040 6A10 681C 4220 4000,

40 STR(G,1,1) = HEX(2E):

70 STR(G$1,1) = HEX(30):
80 STR(G$,2,1) = HEX(02):
90 $GIO /D30 (0600 0700 70A0 68D0 7040 6A10 681C 4220 4000,

REM PLATTER CODE for D23 (Hard Disk)
REM Soft Protect one platter

REM PLATTER CODE for all platters

REM Enable all platters

G$)

REM PLATTER CODE for D5F (Tape Drive)
50 STR(G$,2,1) = HEX(81): REM Hard Protect tape drive
60 $GIO /D5F (0600 0700 70A0 68D0 7040 6A10 681C 4220 4000,

G$)

G$)

—
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APPENDIX A

SYSTEM SPECIFICATIONS

INTRODUCTION

This appendix provides the specifications for the CS-D.
specifications for the CPU, disk drives,

cassette drive.

CS-D CPU SPECIFICATIONS

CPU Size

Height

23.

Width

13.

Depth

20.

Weight

66.
88.

05

62

28

01
11

in.

in.

in.

1b
1b

(58.55

(34.59

(51.51

(30 kqg)
(40 Xq)

cm)

cm)

cm)

(No I/0 options)
(Fully loaded)

and the streaming tape

It supplies

System Specifications
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Available |/O Ports

8 I/0 Ports (9th I/O port reserved for Disk Storage/Printer Controller)
Memory Size

Control memory -- 32 KB

User memory -- 128 KB, 512 KB, 1 MB, 2 MB, 4 MB, or 8 MB

Power Requirements

115V + 10%, 50 or 60 Hz + 1 Hz - 3.0 A
230 V + 10%, 50 or 60 Hz + 1 Hz - 1.5 A
345 W
Heat Output
1,020 BTU
Cable Lengths
Data
12.0 £t (3.6 m)
Power
6.0 ft (1.8 m)
Environmental Requirements
Temperature
50° to 90°F (10° to 32°C)
Humidity

10% to B0% relative humidity, noncondensing
Noise Level
35 dB(A) (running continuous)
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Disk Drive Specifications

Table A-1. Disk Drive Specification Chart

320-KB 1-MB 20-MB 32-MB 64-M8 140-MB

Diskette Diskette Hard Disk Hard Disk | Hard Disk Hard Disk
Disk
Platters 1 1 2 2 4 14 7
Capacity/ 320 KB 1 MB 10 MB 16 MB 16 MB 10 MB 16 MB
Platter (360 KB) (1.2 MB

for PC) for PC)
Sectors/ 1,280 4,160 38,812 65,024 65,024 38,912 65,024
Platter (1,440 for (4,800

PC) for PC)
Bytes/ 256 256 256 256 256 256 256
Sector (512 for (512 for

PC) PC)
Average
Access 100 ms 100 ms 68 ms 45 ms 27 ms 27 ms 27 ms
Time
Data
Transfer 250 500 5 5 5 5 5
Rate KB/sec KB/sec MB/sec MB/sec MB/sec MB/sec MB/sec

System Specifications
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Streaming Tape Cassette Drive Specifications

Recording
Capacity -- Up to 45 MB with 450 ft tape
Density -~ 8,000 bpi

Format -- Read operation, serial/serpentine; Write operation,
serial/serpentine; Physical tracks, 9

Tape Speed

90 ips, read/write forward
90 ips, read/write reverse

Tape Heads

Dual read-after-write, full-width erase bar

Data Transfer Rate (drive to controller)

Up to 86,700 bytes per second at 90 ips
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APPENDIX B
TERMINAL CABLES

INTRODUCTION

This appendix provides the available cable lengths for connecting your
terminals to the CS-D and your equipment to modems.

TERMINAL/CPU CABLE

With each terminal, you receive one 8-ft (2.4-m) cable that connects
to power source and one 25-ft (7.6-m) direct connection cable.
Additionally, you can order an optional direct connection cable for a
terminal. Table B-1 lists the nonextendable cables for direct
connection up to 2,000 ft (606.1 m).
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Table B-1. Direct Connection Cables

Length Length Part
in Feet in Meters Number
50 15.2 120-2342-1
100 30.3 120-2342-2
200 60.6 120-2342-3
300 90.9 120-2342-4
400 121.5 120-2342-5
500 151.5 120-2342-6
600 181.8 120-2342-7
700 212.1 120-2342-8
800 242 .4 120-2342-9
900 272.7 120-2342-10
1,000 303.0 120-2342-11
1,250 378.8 120-2342-12
1,500 454.5 120-2342-13
1,750 530.3 120-2342-14
2,000 606.1 120-2342-15

You can purchase optional modem cables in lengths of 12 ft (3.7 m),
with extensions of 25 ft (7.6 m) and 50 ft (15.2 m). Combined cable
distance, however, from Wang equipment to a modem is 50 ft (15.2 m)
maximum according to Electronic Industries Association (EIA) standards.

Table B-2. Modem Cables

Length Length Part

in Feet in Meters Number
12 3.7 220-0332
25 7.6 220-0333
50 15.2 220-0334

B-2 Terminal Cables



APPENDIX C
AVAILABLE PERIPHERALS

This appendix lists the other devices supported with the CS-D. The
CS-D supports all CS peripherals and most 2200 peripheral devices
currently listed on the standard 2200 products price list, except
unbuffered and time-dependent devices. For example, some exclusions
include certain instrument interfaces, the Model 2209 9-Track Tape
Drive and the Disk Controller 22C31 (Triple Controller). A list of
supported devices (as of the publication date of this manual) follows.

Model Number Description
DS Data Storage Cabinet
DS-320 320-KB Diskette
DS-1.2 1-MB Diskette
DS-TS Streaming Tape Cassette
DS-20 20-MB Hard Disk
DS-32 32-MB Hard Disk
DS-64 64-MB Hard Disk
DS-112 112-MB Hard Disk
DS-140 140-MB Hard Disk

Disk Drives

2270A Diskette Drive (IBM 3740 Compatible)
2270A-1 .25 MB
2270A-2 .50 MB
2270A-3 .75 MB
2275 Fixed/Removable Disk Drives
2275-10
2275-20
2275-30
2275-60
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Model Number

2280
2280-1
2280-2
2280-3

2209A
2229

2236DE
2236DW
2336DE
2336DW
2236MXE

2426DW
2436DE
2436DW
2436WP
2536DW

2273-1
2273-2
2200/PM018
2200/PMO17
2200/PM010
2200/PM016
2200/PM060
LCS8

LCS15

BFT-1
BFT-2

2227B

2228B

Description

Fixed/Removable Disk Drives

26.8 MB
53.6 MB
80.5 MB

Tape Drives

Nine-Track Tape Drive - 1600 bits per inch {(bpi)

Four-track,

Terminals

Interactive
Interactive
Interactive
Interactive
Interactive
Controller

Interactive
Interactive
Interactive

6400 BTI

Terminal
Terminal
Terminal
Terminal
Terminal Processor and Asynchronous

Terminal with Expanded Keyboard
Terminal
Terminal

WOA 2436 Emulation

Interactive

Printers

Terminal

Band Printer - 250 lpm
Band Printer - 600 lpm
Daisy Printer - 60 cps

Matrix Line

Printer

Matrix Character Printer
Matrix Character Printer
Matrix Printer
Laser Printer
Laser Printer

Bidirectional Forms Tractor for 2281W
Bidirectional Forms Tractor for 2281WC

Communications Controllers

Buffered Asynchronous Communications Controller

Synchronous/Asynchronous Communications

Controller
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Model Number Description

2228C Synchronous/Asynchronous Communications
Controller

2228D Data Communications Controller

2275MUX, 2275MUXE Disk Multiplexer Controllers

Available Peripherals €-3






APPENDIX D
PREVENTIVE MAINTENANCE AND ENVIRONMENTAL CONSIDERATIONS

INTRODUCTION

This appendix describes the preventive maintenance and environmental
conditions that you should use with your CS-D.

PREVENTIVE MAINTENANCE

Wang Laboratories, Inc., recommends that a company representative
service your equipment twice a year. A maintenance agreement is
available to have this service performed automatically. If you do not
purchase a maintenance agreement, you must arrange for any servicing.

A maintenance agreement protects your investment and offers the
following benefits:

Preventive maintenance -- A Wang representative semi-annually
inspects, adjusts, lubricates, cleans, and updates your equipment.
Preventive maintenance minimizes the chances of unexpected downtime.

Fixed annual cost -- When you buy a maintenance agreement, you
receive one purchase order for service for an entire year and one

annual bill. You can arrange for other billing arrangements if
desired.

Your local Wang Sales/Service Office can provide further information
regarding maintenance agreements.

Note: Wang Laboratories, Inc., neither honors maintenance agreements
for, nor guarantees any user-modified equipment. Damage to equipment
Iincurred as a result of such modification iIs the financial
responsibility of the user.
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ENVIRONMENTAL CONSIDERATIONS

When the temperature exceeds the recommended range, both component
failure rates and the loss of data (through distortion of data storage
materials) are likely to increase.

Airborne contaminants can accumulate rapidly on the circuit boards and
their components, forming a film. This film not only prevents
adequate heat dissipation from the electronic elements, but also
creates leakage paths, causing errors in the system signals.

Dust causes excessive wear in the disk read/write heads and the oxide

coatings of storage media. Clean or replace regularly the filters of

all HVAC (heating, ventilating, air conditioning) equipment. In areas
where these filters do not sufficiently remove airborne contaminants,

install an electrostatic air filter.

Low humidity increases the probability of static buildup, causes oxide
shed in data storage materials, and increases the static charge given
to carpets and clothing. When you come in contact with the CS-D, the
resultant static discharge (which could be several thousand volts) can
cause system errors or destruction of data. High humidity rapidly
deteriorates paper stock and magnetic disks and tape. Install
humidifiers or dehumidifiers in the environment's heating,
ventilating, and air conditioning systems as required.

Install nonstatic carpeting. Treat other carpeting that is already
installed with nonstatic spray, or install an electrically conductive
mat under the system operating area and properly connect it to an
earth ground to prevent static buildup.

Computers and peripherals can malfunction due to electromagnetic
interference (EMI) from devices such as radio transmitters and
industrial motors. EMI can enter the system by conduction through
wiring and cabling or by direct radiation. An illustration of EMI is
a television which becomes full of "snow'" when a car with a poorly
tuned engine idles outside (radiated EMI) or someone turns on a hair
dryer or vacuum cleaner in the next room (conducted EMI).

To minimize such interference, dedicate the three-prong AC power

line. Make sure you ground, properly install in a steel conduit, and
isolate the power line from interference-generating devices like
office machines, fluorescent lighting, motors, and HVAC units. If you
place these devices near the system area, relocate, repair, or filter
them to make sure that they do not disturb the CS-D. (Install EMI
filters, isolation transformers, and line conditioners on the system's
AC power line.) In cases of high residual EMI, you may have to shield
all peripheral cables.
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The recommended operating environment is as follows:

Environmental Factor Acceptable Limits

Temperature 60°F to 80°F (15°C to 27°C)

Relative Humidity 40% to 60%, noncondensing

Dust No obvious accumulation in a 24-hour period
Power Grounded, noise-free, dedicated 115 or 230 VAC

+ 10%, 50 or 60 Hz + 1.0 Hz

Interference Control all sources of static electricity,
extreme magnetism, and EMI

In addition, follow these guidelines:
. Keep an accurate service history on all equipment.

. Avoid consuming food and beverages, smoking, and performing any
other activity not related to operation of the CS-D while near the
equipment.

. Avoid touching magnetic disks and tape. Do not expose them to
direct sunlight, strong magnetic fields, or freezing
temperatures. If subjected to extremes, allow the media to return
to normal operating conditions before use (24 hours is
recommended), and test the media thoroughly.

. Return the diskette to its storage envelope whenever you remove it
from the drive. Replace the storage envelopes when they become
worn, cracked, or distorted. These envelopes protect the diskette.

. Use felt-tip pens to write on the media label. Never use an
eraser to alter a label. Instead, use a new label.

. Always make a duplicate copy (backup) of tapes and diskettes.
Then safely store the backup in a different area.

Note: Your CS-D includes an exhaust fan and entry vents. Do not
obstruct these vents and fan. Therefore, never place system equipment
Iimmediately adjacent to file cabinets or other surfaces that might
impede proper air flow.
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APPENDIX E
SYSTEM HARDWARE ERROR MESSAGES AND RECOVERY PROCEDURES

INTRODUCTION

This appendix describes error messages that you may encounter using
your CS-D and how to recover from them. It divides the errors message
into categories of disk, input/output (I/0), tape command, and system.

ERROR MESSAGES AND RECOVERY

This section explains the significance of each system error and
suggests possible recovery procedures. If these procedures fail, call
your Wang service representative. If you encounter a system error,
you should execute a control memory diagnostic. However, if you press
RESET and then SF'15, the CS-D may resume execution of the currently
loaded application program. If the error recurs, run a memory
diagnostic to locate the deifiective memory location. Refer to

Chapter 5 for instructions on how to run diagnostics.

Disk Errors

Several possible disk errors can occur while trying to load disk
information. Consult the following description of each possible disk
error to determine if you can correct the problem. Then, attempt to
reload. If errors continue, call your Wang service representative.
For more information on all disk errors, refer to the Multiuser
BASIC-2 Language Reference Manual.

D80 File Not Open

Meaning
The CS-D cannot perform the file operation upon a closed file.

Action
Open the file before attempting to read from it or write to it.
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D81 File Full

Meaning
The CS-D cannot write any more information into the indicated file.

Action
Correct the program or transfer the file to another platter, reserving
additional space on the new platter for this file.

D82 File Not Found

Meaning
The file name does not exist. Otherwise, you loaded a data file as a
program file or a program file as a data file.

Action

Make sure that you entered the file name correctly, that you mounted
the proper disk, and that you accessed the correct disk drive.

D83 File Already Exists

Meaning
The file name already exists in the Catalog Index.

Action
Use a different name or catalog the file on a different platter.

D84 File Not Scratched

Meaning
You attempted to rename or write over a file that has not been
scratched.

Action
Before you can rename or write over a file, you must scratch it.

D85 Index Full

Meaning
The Catalog Index contains no space for new names.

Action
Scratch unwanted files and compress the catalog using a MOVE
statement, or mount a new disk platter and create a new catalog.
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D86 Catalog End Error

Meaning

Several possible errors could have occurred. The defined Catalog Area
ends within the Catalog Index or has no more available space to store
information. Otherwise, you issued a MOVE END statement that tried to
move the end of the Catalog Area to the area already occupied by
cataloged files.

Action

Correct the SCRATCH DISK or MOVE END statement, or increase the size
of the Catalog Area by executing a MOVE END statement. Alternately,
scratch unwanted files and compress the catalog using a MOVE
statement, or mount a new disk platter and create a new catalog.

D87 No End-of-File

Meaning

The DSKIP END statement cannot locate an end-of-file record. (Neither
a DATASAVE DC END nor a DATASAVE DA END statement recorded an
end-of-file record in the file.)

Action
Write an end-of-file trailer after the last data record in the file.

D88 Wrong Record Type

Meaning
The system encountered a program record when it expected a data record
or vice versa.

Action
Make sure that you accessed the proper drive and file.

D89 Sector Address Beyond End-of-File

Meaning
A DATALOAD DC or DATASAVE DC statement accessed a sector address
beyond the end-of-file. A bad disk platter can cause this error.

Action

Press RESET and run the program again., If the error persists, use a
different platter or reformat the platter. If the error still exists,
call a Wang service representative.
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Input/Output (1/0) Errors
190 Disk Controller Error

Meaning
The CS-D aborts the disk operation; the controller responded
improperly at the beginning of the operation.

Action

Press RESET and rerun the program. If the error recurs, make certain
that the disk unit is on and that all cables are connected properly.
If the error persists, contact a Wang service representative.

191 Disk Drive Not Ready

Meaning
The disk unit is not ready to use.

Action

Make certain that the program addresses the correct disk. Also,
verify that the disk unit is on and in run mode, and that all cables
are connected properly. Press RESET and rerun the program. If the
error recurs, power the disk unit off, then back on, and rerun the
program. If the error persists, call a Wang service representative.

192 Timeout Error

Meaning
A device did not respond to the CS-D. If the device is a disk, the
CS-D aborts the disk operation.

Action

Press RESET and run the program again. If the error recurs, make sure
that you formatted the disk. If the error persists, call a Wang
service representative.
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193 Format Error

Meaning
The CS-D detects invalid sector control information of the disk
platter. 1If a disk operation is in progress, you may need to reformat

the platter. If the formatting is in progress, the surface of the
platter may be flawed.

Action

Reformat the disk platter. If the error recurs, replace the platter.
If the error persists, contact a Wang service representative. The
error can also occur if you attempt to access a disk formatted for use
on a different type of system.

194 Disk Controller Error

Meaning
The CS-D aborts the disk operation; the controller did not receive the
disk command correctly.

Action

Press RESET and rerun the program. If the error recurs, make certain
that the disk unit is on and that all cables are connected properly.
If the error persists, contact a Wang service representative.

For those disks with a format key:

Meaning
This error message indicates that the format key is engaged.

Action
You cannot perform disk operations until you turn off formatting with
the format key.

195 Device Error

Meaning
The disk cannot perform the requested operation.

Action

Repeat the operation. If you were writing to a disk, make certain
that the disk is not write-protected. 1If the error recurs, power the
disk off and back on, and perform the operation again. If the error

persists, contact a Wang service representative.
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196 Data Error
For Read operations:

Meaning

The checksum calculations (CRC or ECC) indicate that the data read 1is
incorrect. For disk drives that perform ECC, your attempt to correct
errors was unsuccessful.

Action
Rewrite the data. (The read sector may have been written
incorrectly.) If read errors recur, reformat the platter.

For Write operations:

Meaning
The LRC calculation indicates that the data sent to the disk is
incorrect. The CS-D did not write data.

Action
Repeat the write operation. If write errors recur, make certain that
all disk cables are connected properly.

If either error persists, contact a Wang service representative.

197 LRC Error

Meaning

A longitudinal redundancy check (LRC) error occurred while the CS-D
was writing or reading a sector. An LRC error usually indicates a
transmission error between the disk and the CPU.

Action

Press RESET and rerun the program. If the error recurs, rewrite the
flawed sector. (The sector may have previously been written
incorrectly.) If the error persists, contact a Wang service
representative.

198 Illegal Sector Address or No Platter

Meaning
The indicated sector is not on the disk platter, or the specified
drive contains no platter.

Action
Make sure that you accessed the correct drive. Correct the program
statement, or make sure that you inserted the diskette into the drive.
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199 Read-After-Write-Error

Meaning
The comparison of read-after-write to a disk sector failed, usually
indicating a defective platter.

Action
Rewrite the information. (The data may have previously been written
incorrectly.) If the error recurs, replace the platter. If the error

persists, contact a Wang service representative.

TAPE COMMAND ERROR CODES

Each time you issue a command to the streaming tape cassette drive,
the CS-D sends a return code. The return code indicates whether or
not the CS-D completed the command. If not successful, the return
code provides error information. Refer to Chapter 10 for descriptions
of tape commands.

If an error occurs while accessing the disk in response to a Backup
Sectors or Restore Sectors tape command, the command returns the
following errors.

Some of the errors encountered with tape commands are the same as the
corresponding I/0 errors. See the section entitled "I/O Errors" for a
discussion of the following error conditions:

I91 Disk Drive Not Ready

I93 Format Error

I95 Device Error

I96 Data Error

I98 TIllegal Sector Address or No Platter
I99 Read-After-Write Error

The following return codes apply to the tape cassette device.
T10 No Tape Cassette

Meaning
There is no cassette in the tape cassette drive.

Action
Make sure that you inserted a tape cassette into the drive before
issuing tape commands.
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T11 No Tape Cassette Drive

Meaning
There is no tape cassette drive.

Action
The CS-D cannot perform the tape command without an operational tape
cassette drive.

T12 Write Protect

Meaning
The CS-D cannot perform the write operation with a write-protected
tape cassette.

Action
To write to the tape cassette, unprotect it.

T13 End of Tape

Meaning
The CS-D encountered the end of tape. If reading, there is no more
data on the tape. If writing, there is no available space on the tape.

Action
Cease the read/write operation. The tape utilties normally handle
this problem.

T14 Unrecoverable Data Error

Meaning
The CS-D cannot perform the read or write operation.

Action

Make sure that you loaded the right cassette. Retry the operation.

If the error occurs again, power the CS-D off (when not in use), back
on, and retry the operation., If the error persists, try the operation
with a different tape cassette. If the error continues, contact a
Wang service representative.
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T15 Bad Data Block

Meaning
The CS-D could not read the next data block on tape.

Action
Remount the tape and try the operation again from the beginning. If
the error persists, try a different tape cassette. If the error

continues with different tape cassettes, contact a Wang service
representative.

T17 No Data

Meaning
There is no more data on the tape to read.

Action
Make sure that you mounted the correct tape cassette.

T1A File Mark Read

Meaning
The CS-D read a file mark from the tape.

Action
Verify that a file mark was written on the tape.
T1B lllegal Command

Meaning
The command issued is not a legal tape command.

Action
Correct the program.

T1C Power on/RESET

Meaning
The tape drive was reset in the middle of an operation.

Action
Retry the operation.
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T20 Invalid Number of File Marks

Meaning
The number of file marks specified in the command must be 1 to 15.

Action
Correct the program.

T23 Insufficient Buffer Space

Meaning
You may have defined too large a RAMdisk and the CS-D cannot perform
tape operations.

Action

Deallocate the RAMdisk (making sure you save all the needed data
elsewhere) and retry the tape operation. If the RAMdisk is not
causing the problem, then the CS-D did not release the tape buffer
(probably because the CS-D aborted a tape operation). To release
buffer space, issue a REWIND TAPE command. If the error persists,
power the CS-D off (when not in use) and back on.

T24 Tape Drive Error

Meaning
A tape drive bus parity error occurred.

Action
Try the operation again from the beginning. If the error persists,
turn the unit off and back on (when not in use) and retry. If the

error continues, contact a Wang service representative.

T26 LRC Error

Meaning
The longitudinal redundancy check (LRC) on the data sent is not
correct.

Action

Retransfer the data using the REREAD command for tape reading or the
WRITE BLOCK command for tape writing. If the error persists, contact
a Wang service representative.
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T27 Tape Device Error

Meaning
An unexpected device fault occurred.

Action
Retry the operation. If the error continues, turn the CS-D off (when
not in use), turn it back on, and try again. If the error persists,

contact a Wang service representative.

T30 Tape Device Error

Meaning
An unexpected device fault occurred.

Action
Retry the operation. If the error continues, turn the CS-D off (when
not in use), turn it back on, and try again. If the error persists,

contact a Wang service representative.

T31 Tape Device Error

Meaning
An unexpected device fault occurred.

Action
Retry the operation. If the error continues, turn the CS-D off (when
not in use), turn it back on, and try again. If the error persists,

contact a Wang service representative.

T32 Tape Device Error

Meaning
An unexpected device fault occurred.

Action
Retry the operation. If the error continues, turn the CS-D off (when
not in use), turn it back on, and try again. If the error persists,

contact a Wang service representative.
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T33 Tape Device Error

Meaning
An unexpected device fault occurred.

Action

Retry the operation. If the error continues, turn the CS-D off (when
not in use), turn it back on, and try again. If the error persists,

contact a Wang service representative.

T34 Tape Device Error

Meaning
An unexpected device fault occurred.

Action
Retry the operation. If the error continues, turn the CS-D off

not in use), turn it back on, and try again. If the error persists,

contact a Wang service representative.

T35 Tape Device Error

Meaning
An unexpected device fault occurred.

Action

Retry the operation. If the error continues, turn the CS-D off (when
not in use), turn it back on, and try again. If the error persists,

contact a Wang service representative.

T36 Tape Device Error

Meaning
An unexpected device fault occurred.

Action

Retry the operation. If the error continues, turn the CS-D off (when
not in use), turn it back on, and try again. If the error persists,

contact a Wang service representative.
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T37 Tape Device Error

Meaning
An unexpected device fault occurred.

Action

Retry the operation. If the error continues, turn the CS-D off (when
not in use), turn it back on, and try again. If the error persists,
contact a Wang service representative.

T38 Tape Device Error

Meaning
An unexpected device fault occurred.

Action

Retry the operation. If the error continues, turn the CS-D off (when
not in use), turn it back on, and try again. If the error persists,
contact a Wang service representative.

T39 Tape Device Error

Meaning
An unexpected device fault occurred.

Action

Retry the operation. If the error continues, turn the CS-D off (when
not in use), turn it back on, and try again. If the error persists,
contact a Wang service representative.

T3A Tape Device Error

Meaning
An unexpected device fault occurred.

Action

Retry the operation. If the error continues, turn the CS-D off (when
not in use), turn it back on, and try again. If the error persists,
contact a Wang service representative.
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T3B Tape Device Error

Meaning
An unexpected device fault occurred.

Action
Retry the operation. If the error continues, turn the CS-D off

not in use), turn it back on, and try again. If the error persists,

contact a Wang service representative.
T3C Tape Device Error

Meaning
An unexpected device fault occurred.

Action
Retry the operation. If the error continues, turn the CS-D off

not in use), turn it back on, and try again. If the error persists,

contact a Wang service representative.

T3D Tape Device Error

Meaning
An unexpected device fault occurred.

Action

Retry the operation. If the error continues, turn the CS-D off (when
not in use), turn it back on, and try again. If the error persists,

contact a Wang service representative.

T3E Tape Drive Error

Meaning
An unexpected device fault occurred.

Action

Retry the operation. 1If the error continues, turn the CS-D off (when
not in use), turn it back on, and try again. If the error persists,

contact a Wang service representative.
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SYSTEM (EXECUTION) ERROR MESSAGES

As you enter the line during program resolution and execution, the
CS-D initially checks each text line for various types of errors. The
CS-D responds to an error condition by producing an audible tone,
terminating the current operation immediately, displaying the
erroneous line, and presenting beneath it the message ERR followed by
an error code (with an arrow pointing to the approximate position of
the error). Note that the CS-D stops error scanning when it detects
the first error. Thus, if a line contains more than one error, the
CS-D detects only the first error. You can recover some errors under
program control.

These errors contain a letter prefix followed by a two-digit number
(for example, A0O4). The letter identifies the particular class of
errors, while the two-digit number identifies the specific error
condition. (For example, an error commonly encountered during text
entry is S13, Missing Comma. The S indicates a syntax error and the
13 identifies the error uniquely as Missing Comma.) There are seven
classes of error conditions. These error classes and the letter
prefixes which identify them are

Class of Errors Letter Prefix

Miscellaneous errors
Syntax errors
Program errors
Computation errors
Execution errors
Disk errors

I/0 errors

H O NXOYonp

For the complete list of the errors included in each class and their
specific recovery procedures, see the Multiuser BASIC-2 Language
Reference Manual.

The CS-D detects errors in the first three classes listed
(miscellaneous errors, syntax errors, and program errors) during text
entry or program resolution. These errors can cause the CS-D to
terminate the current operation and display an error message. Before
proceeding with further operations, you must correct the error.

Errors of this kind are called nonrecoverable; you cannot recover them
under program control,
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Errors in the four remaining classes (computation errors, execution
errors, disk errors, and I/0 errors) typically occur during program
execution. You can recover them under program control without
aborting the program or disrupting the display with an error message.
Errors that the program can intercept before the operating system
intervenes are called recoverable errors. The CS-D provides three
BASIC-2 instructions for intercepting and responding to recoverable
errors: the SELECT ERROR statement, the ERR function, and the ERROR
statement.

For a discussion of error recovery under program control, see the
Multiuser BASIC-2 Language Reference Manual.
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APPENDIX F
CS-D DIAGR

This appendix provides three CS-D diagrams.
possible cabling of your CS-D and other devices.
illustrates the Model 9558 Mother Board.

AMS

Figure F-2

Model 9559 Daughter Board.
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Note: Do not remove terminating resistors of Winchester drive.

Figure F-1.

CS-D Cabling Diagram

Figure F-1 depicts the

Figure F-3 illustrates the

CS-D Cabling Diagram
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APPENDIX G
DEVICE ADDRESSING

This appendix summarizes device addressing for the CS-D. Table G-1
shows the device addresses for the various devices in the CS-D.

Table G-1. Device Addressing

Device Unit 10 Unit 20 Unit 30
Diskette /D10 /D20 /D30

RAMdisk /D50 /D60 /D70
Streaming /D5F /D6F /DTF

Tape

Cassette

Fixed /D11 ~-- /D1E /D21 -- D2E /D31 -- /D3E
Hard Disk

Device Addressing G-1






A

Absolute sector addressing,
6-8, 7-3
Accepting data, see Write-enable
Accessing
diskettes,
partitions, 2-1, 2-7
RAMdisk, 1-2, 2-8, 8-1
system resources, 1-2,
Adding machine program,
4-17
Addressing
see Cathode ray tube, address
of; Device address; Diskette,
address of; Fixed disk, address
of; Platter, address of;
Printer, address of; RAMdisk,
address of; Streaming tape
cassette, address of
Adhesive tab, see Write-protect,
diskette
Air flow, see Environment
Allocating cache memory, see DSPC
RAMdisk
Allocation, see Configuration
Allocation utility, see Utilities,
allocation
Alphanumeric

6-7,

1-2, 6-3, 6-7, 6-8

5-2
4-7 to

expressions, 1-6, 4-2
variables, 1-7, 4-13 to 4-15
Appending to a tape, 9-6, 10-1ff
Applications, 1-1, 1-2, 2-9, 5-2,

5-5
Arithmetic operations, 1-6, 1-7,
4-4, 4-5

INDEX

Index-1

Arithmetic symbols, 4-4

Asynchronous communication,
2-5, 2-11, (table) 2-12,
Cc-3

Automatic cataloging mode,
3-11, 6-7 to 6-9, 7-3

2-4,
c-2,

3-10,

Background, 1-1, 2-3, 2-7,

Backup
copy, 1-6, 3-4,
files, 3-12, 3-13,
utilities, 9-1, 9-5

Backup procedures
for disk platter to tape,

9-8
for fixed disk, 7-4
for system platter,

BACKUP SECTORS, 10-2, 10-4,

Banks, 1-5, 2-1, 2-6, 8-2

Base address, 6-4, 7-2, 8-4,

9-2

BASIC-2
commands, 3-12, 3-13, 8-3,
disk format, 6-3 to 6-8
functions, 4-5, 4-6
interpreter, 1-5, 3-
language, 1-6, 1-7,

4-1ff
loading of, 3-6, 3-7, 5-7
sample program, 4-7 to 4-17
statements, 2-10, 4-1ff, 6-8,
Baud rate, 2-5
Block of data,

3-13, 7-1
6-1, 7-4,
to 9-8

9-1
9-5 to

3-12, 3-13

10-5

9-1,
8-5

2,
2-6,

8-1

see Data, block



INDEX (continued)

Bootstrap, 2-6, 3-2 to 3-4, 3-8,
5-3. See also Master
Initializiation

Branching, 1-6, 4-14ff

Buffer, 2-4, 10-1ff

C

Cable, 2-5, 5-5, A-2, B-1, B-2
Cache memory
allocating, 8-5
definition of, 8-4
determining usage of, 8-6 to 8-8
using as RAMdisk, 9-1
Cache usage utility, see Utilities,
cache usage
Calculator program, see Adding
machine program
Cassette, see Streaming tape
cassette
Catalog
area, 3-10, 3-11, 4-10, 6-8,
6-9, 7-3
definition of, 3-10, 3-11
index, 3-10, 3-11, 4-10, 6-8,
6-9, 7-3
Cathode ray tube
address of, 2-4, 4-9
description of, 1-8, 2-8, 3-3.
See also Terminal; Terminal 1
Central processing unit
configuration of, 2-1, 2-5, 2-10
description of, 1-1, 1-8
operation of, 2-3, 2-6, 3-2, 3-3,
5-1ff. See also CPU RAMdisk
Centronix interface printer
(PC-type), 2-10
Character set, 1-8, 2-
Character string, 1-7
CLEAR, 4-2, 4-6

9

Communication, 1-4, 2-5, 2-7, 2-11
Communications controllers, 1-2,
2-4, 2-10 to 2-12, C-2, C-3
Configuration
memory, 1-5 to 1-7, 2-1 to 2-6,
5-2

RaMdisk, 2-8, 8-1, 8-2, 8-5ff
system, 1-2, 1-4, 1-8
@GENPART, 3-7 to 3-9

Configuration utility, see
Utilities, confiquration
Connections, see Terminal,
connections
Control information, 1-5, 2-1
Control memory, 1-5, 3-2, 5-1ff,
A-2
Control memory diagnostic, 5-7
Controller, see Communication
controllers; Disk Storage
Printer Controller; I/0,
control
Controls, see System, controls
Copying
disk platters to tape, 9-6 to
9-8
file, 3-13
platters, 3-12
to RAMdisk, 8-3
CPU, see Central processing unit
CPU RAMdisk, 1-2, 1-5, 2-1, 2-8,
8-1 to 8-3
CRT, see Cathode ray tube
Cursor control pad, 2-9

D

Data
area, 10-11
block, 10-1ff
cassette, see Streaming tape
cassette
entering, 4-2, 4-3
handling, 1-6
memory, see User memory
memory diagnostic, 5-8
set, 10-1, 10-3, 10-4
track, 10-11
Data storage cabinet, 2-9, 6-4,
7-2, 9-2, 9-7, C-1
Debugging tools, 1-6, 2-3
Default, 3-7, 3-10, 9-6
Destination disk address, 9-8
Device address, 2-3, 2-4, 4-12,
5-3, 5-4, G-1
Diagnostics, 1-5, 2-3, 3-1 to
3-4, 5-1ff
DIM statement, see Dimension
statement
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INDEX (continued)

Dimension statement, 4-12, 4-13
Directory block, 10-3ff
Directory entry, 10-1, 10-4
Disabled programming mode, 2-6,
2-17
Disk
access modes, 6-7, 6-8, 7-3
error messages, see Error
mesages, disk
platter, see Platter
trace, 8-1
unit, 2-9, 2-10. See also
Disk drive; Diskette; Fixed disk
Disk drive,
size of, 1-2, 1-4, 2-9, 2-10, A-3
types of, C-1, C-2
use of, 3-9, 7-1ff
Disk Storage Printer Controller,
1-2, 2-1, 2-3, 2-10, 8-4ff
Diskette
accessing, 6-7 to 6-9
address of, 2-4, 3-6, 3-13, 4-11,
6-4ff, G-1
caring for, 6-1, 6-2, D-3
cataloging, 6-7 to 6-9
formatting, 3-10, 3-11, 6-3 to 6-9
inserting, 1-4, 3-4 to 3-6, 6-2,
6-3
reading, 6-2, 6-4
removing, 3-4, 3-5
retrieving, 4-11
saving, 1-4, 4-10
writing, 6-2 to 6-4. See also
Disk; Diskette drive; Fixed disk
Diskette drive, 2-4, 3-5, 3-6,
6-1ff, C-1, C-2
Drive activity indicator, 9-3, 9-5
DS, see Data storage cabinet
DS configuration utility, see
Utilities, configuration
DS utilities menu, see Utilities
menu
DSDD, see Diskette
DSPC, see Disk Storage Printer
Controller
DSPC RAMdisk, 1-2, 2-8, 8-1, 8-4ff

E

EDIT key, 4-2, 4-3
Electromagnetic interference, 5-6,
D-2
EMI, see Electromagnetic
interference
Emulation, see Terminal,
emulatiocns
END parameter, 3-11, 6-9, 7-3
Environment
and system errors, 5-6
for diskettes, 6-1
for tape cassettes, 9-3
general system requirements for,
A-2, D-2
recommended operating, 1-8, D-3
and system errors, 5-6
for tape cassettes, 9-3
Erase tape, 10-2, 10-3, 10-6, 10-9
ERR, 4-3
Error checking routines, see
Diagnostics
Error recovery, 5-3ff
Errors
disk, 6-6, 6-7, E-1 to E-3
I/0, E-4 to E-7
system, 3-2, 3-4, 3-7, 4-3,
E-15, E-16
tape command, 10-4, 10-5, E-7
to E-14
Evaluation of operations, 4-4, 4-5
Execution, 2-6, 3-8, 4-8, 4-14 to
4-17, 5-5
Expansion, see System, expansion
Exponent, 4-2, 4-4, 4-5
Extended local connection, 2-5

F

File
backing up, 3-12, 3-13
installing system, 7-4
maintaining, 6-7, 6-8, 7-3
mark, 10-1ff
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