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Preface

This instruction manual describes the DVM33 driver, the software
interface for devices connected to the HP 12821A Disc Interface.
Before attempting to wuse the driver, you should be familiar with
the information contained in the HP 12821 Disc Interface Manual
(12821=90006) and the HP CS80 Instruction Set Programming Manual
(5955=3442) . Other related manuals are defined in the 1Index to
Operating System Manuals (92084=90001).

To facilitate references to the information, this manual Iis
organized into seven chapters:

Chapter 1 introduces the DVM33/DVN33 driver and defines the
software components and operating environment. This
section also contains a functional overview of the
driver.

Chapter 2 defines the DVM33 read and write request operating
mode. These 1include track and sector addressing and
block=addressed requests. Special read/write requests
such as retrieving DESCRIBE information. track=map
information also are described. This chapter also
defines the use of the special EXEC call provided to
allow a utility program to directly control a CS80
device,

Chapter 3 describes the methods for obtaining the device status.
The error fields (reject errors, fault errors, access
errors and information errors) returned in the status
information words are defined together with the most
probable causes of the errors.

Chapter 4 describes the cartridge tape drive (CTD) control
requests, and defines the disc cache memory scheme

used with the CTD cartridge tapes.

Chapter 5 defines the routines that can be used to directly
control the CS80 discs. Examples are provided for the
discxcontrol routines.

Chapter 6 provides procedures for generating a CS80 drive into

your system. Procedural steps are provided for
generating the Equipment Table (EQT) Device Reference
Table (DRT) and Interrupt Table entries. The disc

Track Map Table format also is given.

Chapter 7 defines the DVM33 error=message format and 1lists the
most likely causes of I/0 errors.
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Chapter 1
General Information

Introduction

Driver DVM33 is the RTE=6/VM operating system software interface
for devices connected to the HP 12821A Disc Interface Card. Up to
four of the following disc and cartridge tape drives may be driven
by a single card:

HP 7908P/R Disc Drive

HP 7911P/R " "
HP 7912P/R " "
HP 7935H " "

Cartridge Tape Drive (CTD)

Refer to the HP 12821A Disc 1Interface Installation and Service
Manual (12821=90006) for details of 1installation and cabling
restrictions., A second driver may be used with another 12821A
card to increase the number of devices that can be connected to
the system. This driver, uniquely identified by the system as
DVN33, is a copy of DVM33 with components edited as necessary to
rename entry points. Functionally, it is identical to DVM33.

Components

The software components of the DVM33 and DVN33 consist of the
following modules:

name Description

$DVM33 Binary relocatable module of DVM33

$$TM33 Track Map Table (required only if
DVM33 is not a system disc driver)

$CSERR Error reporting module

$DTCLB Direct Command Library

$DVN33 Binary relocatable module of DVN33

$STN33 Track Map Table for DVN33



Operating Environment

The operating environment for driver DVM33 (and DVN33) is the
RTE=6/VM operating system. The hardware components are the

following:

HP 1000 M/E/F Series Computer

HP 12821A Disc Interface Card

HP 7908/7911/7912/7935 Disc Drives
Cartridge Tape Drives

The disc drives are referred to as the Command Set 80 (CS80)
drives. Each drive may contain several devices; for example, a
7908 and a CTD may be in the same drive unit with one disc drive
controller. A sample disc subsystem configuration 1is shown in
Figure 1=1. Refer to Chapter 6 of this manual and to the HP
12821A Disc Interface Manual for configuration information.

Related Manuals

The following manuals are related to DVM33 and may be ordered from
any Hewlett=Packard Sales Office.

HP CS80 Instruction Set Programming Manual 5955=3442
HP 12821A Disc Interface Manual 12821=90006
RTE Operating System Driver Writing Manual 92200=93005
RTE=6/VM Programmer's Reference Manual 92084=90005
RTE=6/VM Utility Programs Reference Manual 92084=90007
RTE=6/VM System Manager's Reference Manual 92084=90009
RTE=6/VM On=Line Generator Reference Manual 92084=90010
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Functional Overview

Driver DVM33 provides the means with which programmers can write
application programs to access the CS80 disc or cartridge tape
drives. Calls can be included in Assembly or FORTRAN programs to
invoke the driver for disc or tape drive access.

The driver communicates with the CS80 disc or tape drives through
the 12821A Disc Interface Card. A drive is accessed by means of a
select code number between 0 and 7, assigned during the operating
system generation and set with a switch on the drive.

While all drives accessed by DVM33 have 128=word sectors, the
number of sectors per track can vary. The capacities of each
drive are given in Chapter 6 of this manual.

Each word (or integer) as used 1in this manual contains 16 bits.,
DVM33 supports transfers on 64=word logical sector boundaries.
Due to the read=modify=write sequence required for 64=word
logical=sector access, performance degradation occurs with read
requests beginning on odd sectors, or write requests ending in
even sectors.

All devices are addressed in block mode (at the driver level) so
that they appear uniform in format. This also allows standard
access to all CS80 disc devices without concern for track size and
number of surfaces.

To optimize disc access time, all <S80 disc drives are in"pack"
mode. This means that the drive attempts to seek to the next
surface before seeking to the next cylinder. Fixed and removable
packs are physically separate volumes that are addressed
individually. This "pack" mode facility also makes it possible
for DVM33 to handle transfers of up to 32k in one operation with
no interruptions, thus significantly improving disc access times
on RTE systems.

DVM33 has four modes of operations: standard RTE EXEC read and
write (the primary operating mode), status request, CTD control,
and direct disc control. These operations are briefly described
below and detailed in the following chapters.



EXEC Read and Write

The EXEC read and write operation includes the use of pack
(cylinder) mode to speed up long transfers (up to 32k in one
contiqguous transfer). This type of request uses track and sector
or block addresses in its EXEC parameters. This mode also uses
caching requests through a disc buffer to improve the speed of an
integrated CTD.

Status Requests

The status request operation consists of wusing calls to obtain
information about the state or configuration of a device. This
includes requests to return status, subchannel size, track map
information, and the CS80 DESCRIBE information.

CTD Control

The CTD control operation consists of using calls to control the
operation of an integrated CTD drive. If a cache exists, this
operation includes opening and closing the cache, writing file
marks, and unloading the tape.

Direct Disc Control

This mode of operation provides calls that allow programs such as
SWTCH, FORMT, and the backup utilities to <control the disc
directly. These requests bypass all checking and mapping of
logical to physical subchannels. They are available through a
library called $DTCLB. This library can be changed as required to
reflect CS80 disc and operating system changes.

Optimizing CS80 Disc Usage

The CS80 disc drives are low cost, high performance drives. DVM33

takes advantage of the high=speed features in the drive to
minimize access times.

CS80 drives are 1laid out 1in pack mode to minimize track seek
times. This means that for any volume (fixed or removable pack)
the drive attempts to seek to the next surface before moving the
head to the next cylinder. Consequently, the use of this mode is
forced and surface mode operation 1is not allowed. The main
benefit derived from this mode of operation is the ability to
transfer up to 32k words of data in one operation.



The CS80 drives have built=in error detection and correction
algorithms. This ensures that the best possible data are
transferred. The system is warned when data blocks should be
spared before data is actually lost.

Sparing on CS80 drives is invoked by a command. When invoked by a
program (e.g., the FORMC utility), the device controller chooses
the optimal sparing algorithm, and places the best guess at the
data in a spare area previously not accessible to the user. All
spared accesses are transparent and guaranteed to minimize latency
time.

Because of the error correction and detection schemes, verify
after write is not supported. It is not optimized for fast
execution and requires considerable overhead for the device
controller. The verify command 1is provided as part of the
formatting process, which should uncover nearly all of the defects
on a pack (refer to the description of FORMC in the RTE=6/VM
Utility Programs Reference Manual).

The error rate on a CS80 drive 1is projected to be better than
1 in 10E13. This, in conjunction with the diagnostic testing done
by the power=on sequence, helps to ensure a high level of data
integrity without the need to verify.

Even with 1long transfers and pack mode operation, some careful
planning of disc subchannels can affect performance tremendously.
Care should be taken to place frequently accessed subchannels
adjacent to each other on the disc, or on totally different
surfaces. The most frequently used subchannels should be placed
near the center of the disc to minimize seek times.



Chapter 2
READ and WRITE Requests

General

Read and write requests to DVM33 are the usual mode of operation.
These requests are optimized to provide minimum transfer time for
requests up to 32k words using DMA. Error correction 1is done in
the disc controller to provide data integrity. Any errors that
occur during a disc operation are automatically retried by the
disc controller. This relieves the system of unnecessary retry
overhead and optimizes the chances that retry will work.

Upon successful completion of the request, the B=register contains
the transmission log in positive words or characters depending on
what was requested. The A=register contains EQT word 5, which is
the drive status. Refer to the error condition section for fault
conditions.

For read and write requests with non zero subfunctions, refer to
the following sections for descriptions of their operation.

Two special EXEC reads are supported that are normally illegal in
the RTE operating system. Both require that the subfunction be
set to zero. If an EXEC read requests a TRACK = =1 and
SECTOR = 0, the B register is returned with the number of tracks
in the subchannel and IBUFR(1l) contains the number of 64=word
logical sectors per track. A read request with TRACK = =1 and
SECTOR = =1 returns status information (refer to the Status
Request Section). All other negative tracks and sectors will
abort the program.

2=1



TABLE 2.1 Read and Write Calling Sequence, Assembly and FORTRAN

Assembly:
EXT EXEC Where:
. RTRN = Return address
. ICODE= Request code
JSB EXEC 1=> Read
DEF RTRN 2=> Write
DEF ICODE ICNWD= Control word
DEF ICNWD Bits 0=>5 = LU# of subchannel
DEF IBUFR Bits 6=>10 = Control Subfunction:
DEF IBUFL 0=> Standard Read or Write
DEF IADD1 1=> Block Addressing
DEF IADD2 2=> Block Addressing, cached access (CTD)
3=> Block Addressing, Write File Mark (CTD)
21B => Return Describe Information
22B => Return Track Map Information
. 23B => Direct Control Mode
IBUFR= Starting address of data buffer
IBUFL= Length of transfer positive # words
or negative number of characters
(rounded to even number)
IADD1= Track number in standard addressing mode
(high order word of block # in Block mode)
IADD2= Sector number in standard addressing mode
(low order word of block # in Block mode)
FORTRAN:
CALL EXEC (ICODE, ICNWD, IBUFR, IBUFL, IADD1l, IADD2)

Track and Sector Requests

The usual mode of operation for the driver is track and sector
addressing. In this mode, the <calling program passes track and
sector addresses to the driver. This address is then converted to
the block address on the disc, according to the specifications in
the track map table. Requests that do not start on an even sector
incur a latency, as the driver must buffer the data. Write
requests should be multiples of 128 words beginning on an even
sector and ending in odd sector. Requests that do not start on an
even sector and end 1in and odd one will incur a latency in order
to do a read=modify=write that preserves the rest of the block.
Sectors that are not filled by a write will be filled with random
data.
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Block Addressed Requests

Block addressing is supported to allow a program to access a disc
or CTD as a contiguous segment of 128=word blocks for disc or
512=word blocks for CTD.

For disc requests, the subchannel 1is seen as a group of blocks
ranging from 0 to n with n=((#tracks * #blocks=per=track)=1)).
The block address is a double word with the high word in IADD1l and
the low word in IADD2.

For CTD requests, the block address is a 512=word block on the
tape. The double=word address (IADD1 and IADD2) 1is passed
directly to the tape if a subfunction of 1 is specified. If a
subfunction of 2 is specified, the request 1is passed through a
cache on the disc before it goes to the CTD. Cached mode is
transparent to the program and, if enabled, 1increases the

performance significantly. (Refer to Chapter 4 of this manual for
a discussion of the caching scheme.)

Special Read and Write Requests

Two special read requests return information about the disc or
CTD. The first, a read with a subfunction of 22B, will return
information from the track map table. The second call, a read
with a subfunction of 21B, will return the CS80 DESCRIBE
information for the address pointed to by the LU in the EXEC call.

A third type of request, a write with a subfunction of 3, is used
to write a file mark on a CTD. This subfunction is related to the
use of the CTD and its cache. Refer to the section on CTD usage
for particulars of when to write the file mark.

A fourth type of request, subfunction 23B, allows a program to
control directly the disc subsystem. The format of the calls is
dependent on the function being performed. These calls are
described in Chapter 5 of this manual.



Retrieving the Track Map Table

A read with a subfunction of 22B will return information from the
track map table. If a length of 8 is requested, the driver will
return the track map table for the subchannel of the LU requested.
If a length of 513 is requested, the driver will return the entire
track map table. The format of the table is shown in Appendix A.

Retrieving the DESCRIBE Information

A read request with a subfunction of 32B will return the CS80
DESCRIBE information for the unit pointed to by the track map for
the requested LU. The call returns 37 bytes, so a length of at
least 37 bytes must be specified. Refer to the CS80 Reference
Manual for details of the information returned by DESCRIBE.

Write File Mark

The Write=File=Mark subfunction posts the contents of the CTD disc
buffer, if necessary, and writes a file mark at the block number
given in the IADD1l and IADD2 parameters. If the CTD 1is cached,
the cache is posted to the CTD if it has been written on, and then
the file mark 1is written at the block address passed. The cache
is left cleared after the request. If the CTD is not cached, the
file mark 1is written at the block address passed in IADDl1 and
IADD2. Length and buffer address parameters are ignored. File
marks use an entire block, which cannot contain any data.

Direct CS80 Command Calls

A special EXEC call 1is provided to allow a utility program to
directly control a CS80 device. This call permits direct device
control and access to functions not provided by the normal read
and write sequences. This 1is especially useful for formatting
discs, sparing bad blocks and performing diagnostic functions.

All known disc commands are provided in a library, $DTCLB, that
sets up the parameters to the special EXEC call. This special
call is of the following form:



CALL EXEC [ICODE, ICNWD, IBUFR, IBUFL, ITYPE]
ICODE= EXEC Function = 1 (the type of call is specified by ITYPE)
ICNWD= Control word:
Bits 0=5 = LU that points to a DVM33 subchannel on the bus
Bits 6=10= 23B to indicate special mode

IBUFR= Control and Data Buffer:

Word 1 => Primary listen, HP=IB address, ATN, odd parity
(440B + HP=IB address w/odd parity)
Word 2 => Command, ATN, odd parity (745B for type 0 = 3)

(762B for type 4 = 6)
Words 3=59 => Command buffer for disc protocol.

Command specific.,
Last command has sign bit set (LBO).

For words 1 = 59, commands are in low byte;
control (ATN, LBO) are in the high byte.
ATN = attention (for commands) = 400B.
LBO = last byte out flag, data tagged
with EOI = 100000B.

Word 60 => QSTAT value
0 = normal completion
1 = hard error
= power on state
=1 = timeout on request
Word 61 => User data area

IBUFL= Expect data transfer length in positive words
or negative bytes

ITYPE= Transaction type:

command=report (QSTAT)

command=outbound data=report (QSTAT) write
command=inbound data=report (QSTAT) read

report (QSTAT)

transparent command=report (QSTAT) read
transparent command=outbound data=report (QSTAT)
transparent command=inbound data=report (QSTAT)

AU W HO
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This mode makes no checks on any boundary conditions. The user is
in complete control of the disc subsystem and may issue any type
of request to any device on the bus.

On return, the A=register is not significant. The B=register
contains the transmission 1log in a positive number of words.
There are no error conditions.






