


































































































































































































































































































Example 2: Worksheets for Shared Peripherals

Server Node Address*: ___¢____

SHARED PERIPHERALS:

Interface Bus
Printer /Plotter Model Select Code Address'
Printer #1 2563 A 7 ‘
Printer #2
Printer #3 7
Printer #4 7
Printer #5 or
Plotter #1 7
Printer #6 or
Plotter #2 7
Printer #7 or
Plotter #3 7
Printer #8 or
Plotter #4 7

! Required bus addresses: 0 thru 7 for printers only, 8 thru 29 for plotters only.

SHARED MASS STORAGE:

Shared Interface Bus Subunit

Disc/Tape Model Select Code! Address? Number
Dise [Tape [ 79 14 P 'S Qg ¢/!
Disc/Tape | 7942 A g | ¢/

! Select code = 8 when using HP 50960A; select code = 14 when using HP 9000 Models 200 or 226.
2 Required bus addresses: 0 thru 7; lowest bus address = primary mass storage device (must be a disc).

* Use one of these worksheets for cach server in your SRM system.
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Server Node Address*:

SHARED PERIPHERALS:

Interface Bus
Printer /Plotter Model Select Code Address!
Printer #1 263\ 6 7 I
Printer #2 7
Printer #3 7
Printer #4 7
Printer #5 or
1550A | 4 ;
Printer #6 or
Plotter #2 7
Printer #7 or
Plotter #3 7
Printer #8 or
Plotter #4 7

! Required bus addresses: 0 thru 7 for printers only, 8 thru 29 for plotters only.

SHARED MASS STORAGE:

Shared Interface Bus Subunit
Disc/Tape Model Select Code’ Address® Number
Disc  |7945A % & ¢

Tape | 35%0/ 8 \ &

! Select code = 8 when using HP 50960A ; select code = 14 when using HP 9000 Models 200 or 226.
2 Required bus addresses: 0 thru 7; lowest bus address = primary mass storage device (must be a disc).

* Use one of these worksheets for each server in your SRM system.
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Appendix

HP 50961 Resource Management Coax Adapter
Theory of Operation

The HP 50961 Resource Management Coax Adapter is a small module that makes it possible to
use RG-58C/U coaxial cables in an SRM system. SRM servers and HP 9000 Series 200, Series
300, and Series 500 computers are connected in bus fashion using the coax adapter and coaxial
cables.

Housed in a small metal box, the coax adapter has a fifty-pin connector on one end and a BNC
connector on the other. A set of six switches, used for setting the node address, can be reached
with a small screwdriver or pointed tool through an opening next to the BNC connector. A small
light emitting diode (LED) on the BNC end of the adapter lights up when there is transmission
activity.

The adapter attaches directly to an HP 98629 Resource Management Interface for SRM servers,
Series 200, and Series 300 computers. It attaches to the end of the interface cable of an
HP 27123A Resource Management Interface for Series 500 computers.

Taking data from the resource management interface it’s plugged into, the coax adapter encodes
the data and transmits it on the SRM coax link. Data transmissions from other sources on the

network are decoded by the adapter and sent to the resource management interface.

The adapter block diagram below shows the relationship between the various circuit elements.

REQUEST REQUEST

DETECTOR @ INHIBIT

L{> ACCESS TRANSCEIVER
COMPUTER STATE

INTERFACE CoAx

MACHINE INTERFACE
COMPUTER Qﬁ& < > <:> C::> <:> conx
RS422 DRIVERS N

RS422 RECEVERS

RESET GENERATOR

AN

PALTSRBA-4 AM7960

CLOCK
GENERATOR BIT MATCH
COUNTER DETECTOR
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Line Drivers and Receivers

Line drivers and receivers communicate with the resource management interface using balanced
lines in both directions. The electrical characteristics adhere to the RS-422 standards. The
power supply for the adapter is obtained from the interface card.

Handshaking Between the Coax Adapter and
the Resource Management Interface

As with any computer and peripheral, it is imperative that data traffic be monitored and
controlled so that an orderly flow of information can be maintained. This is accomplished by
the handshake activities that occur between the resource management interface and the coax
adapter to which it is connected.

Transmitting Adapter:

1 1

TxC o
S m—
b [ [ [
1 . o i

TxD g | e +
o [ [ I
| T T T

cTs ! [ [ [
I I T T
o [ I o
tood I I [
roo I I [
ool [ I [

Receiving Adapter: : : : : : :

I I | [
[ T il e
I i
o I
o [
| T
! i
I |
| [}

RxC ! |
| |
| | ]
RxD o b A
| | | |
1 ] 1 ]
A A A
® dp
Coax g g" o 2 gg,
°_'6§ 5 Ug_smo_
& 8 e Eg [
uQ
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When it is powered, the adapter always sends a 700 kHz clock to the interface card on the
TxC lines. This clock is derived by dividing the output from the 11.2 MHz oscillator, U5, by
sixteen. When the resource management interface card has data to transmit on the coax, it
begins sending SDLC (Synchronous Data Link Control) flag characters on the TxD data line.
The adapter detects the presence of the flags using counter U2, and waits until the proper time
for the transmission of the packet. At this point the adapter transmits a preamble on the coax
from which the other modules on the coax extract the clock for the data packet.

When the preamble has been sent, the CTS line from the adapter to the interface is activated.
All data from the interface is encoded and transmitted on the coax by the adapter until the
transmission is complete. The end of transmission is determined by the detection of eight
successive bits with no zeros. Again the counter U2 will detect the end of message.

When a message is transmitted on the coax, the adapter will decode the contents of the message

and send both the serial data and the corresponding clock back to the interface on the RxD and
RxC lines.

Coax Transceiver

The AMT7960 transceiver integrated circuit, U6, is used to interface to the coax media. This
chip provides the transmit clock by dividing the oscillator output by sixteen. The coax interface
is transformer-coupled through T1 to the coax media.

The communication on the network is very different than other coax networks. Signal levels,

access methods, packet formats, and message timing are incompatible with all other available
networks.

Coax Access State Machine

Access to the coax network is time-shared among all functioning adapters so no contention
can exist between potential transmissions. When a message transmission is requested by the
interface card, a state machine in the adapter determines when the message will actually be
transmitted on the coax. Fourteen-bit counter, U8, is used by the state machine to count bit
times since the last transmission. Eight-bit comparitor, U9, will signal the state machine when
the transmit slot for the adapter has been reached. The state machine is implemented with

Programmed Array Logic (PAL), U7, which is programmed to coordinate transmissions on the
coax media.

Reset

The adapter contains power supply decoupling capacitors and provides a power-on reset
function. Both the access PAL and the AM7960 chip are initialized to a known state whenever
the power supply drops below four volts.
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HP 50962A SRM Coax Interface
Theory of Operation

The HP 50962A SRM Coax Interface is used in SRM servers and Series 200 and Series 300
workstations. It handles information transfers between workstations and servers that are
connected together in a coax network configuration. The HP 50962A combines the functions of
the HP 98629 Resource Management Interface and the HP 50961 Resource Management Coax
Adapter.

The HP 50962A SRM Coax Interface performs the following functions:
e accepts outbound data from the workstation or server operating system;

e assembles outbound data into data packets with the proper routing information included
in each packet;

e gains access to the coax network, and then encodes and transmits the data packets on
the coax network;

e recognizes and decodes incoming packets, and accepts message packets that have the
proper routing information (proper node address);

e assembles decoded message packets that have the proper routing information (proper
node address) and responds to them directly or transfers them to the operating system;

e transfers assembled packets to the workstation or server operating system or other
destination level.

The HP 50962A consists of a DIO interface, hardware registers, shared RAM, a microprocessor,
ROM, two banks of eight switches, a serial [/O communications chip, a transceiver, a coax
interface, and network management control hardware. It also has a small light emitting diode
(LED) on the back of the interface card that lights when data transmission occurs.

The DIO Interface

The HP 50962A uses a hundred-pin edge connector to connect to the workstation or server
in which it resides. This physical connector is part of the DIO interface through which
the workstation or server communicates with the HP 50962A. The DIO interface allows the
workstation or server to control the HP 50962A interface by reading status registers, writing
control registers, reading control blocks and data blocks from shared memory, and writing
control blocks and data blocks to shared memory on the interface card.

The Microprocessor

A microprocessor on the HP 50962A SRM Coax Interface monitors the hardware registers and
shared RAM for control and data packets from the workstation or server. It also monitors
and controls the activity of the serial 1/O communications chip. The microprocessor takes its
instructions from read-only memory (ROM) on the HP 50962A interface.
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The Switches

Of the two switch banks on the HP 50962A, one bank is used to set the select code and
hardware interrupt level of the interface card. This bank of switches functions identically as a
similar bank of switches on the HP 98629 Resource Management Interface. The other bank of
eight switches on the HP 50962A combine the functions of the HP 98629 node address switches
(labeled “DEFAULTS” on the board) and the HP 50961 “NODE ADDRESS” switches. This
second bank of switches selects the SRM system node address for the workstation or server as
well as being used in accessing the coax link. These node address switches are read by the HP
50962A’s microprocessor during power-up and after a hard reset.

The Serial /O Communications Chip

The serial I/O communications chip on the HP 50962A interface is responsible for taking byte-
wide data from the microprocessor and converting it into a serial bit stream using a protocol
similar to SDLC. It then sends this bit stream to the coax transceiver for transmission onto the
coax. The serial I/O communications chip also receives serial data from the coax transceiver and
converts this serial data into byte-wide data. This chip is also responsible for CRC generation
on outgoing data and error detection on incoming data.

The Coax Transceiver and Coax Interface

An AMT960 integrated transceiver takes serial data from the serial I/O communications chip
and encodes it for transmission onto the coax. The transceiver sends the encoded data onto the
coax through a coax interface which consists of a transformer, ESD/RFI protection circuitry,
and a BNC connector. The coax transceiver also receives data transmissions through the coax
interface. Upon receiving a data transmission, the coax transceiver does clock recovery and
decoding on the transmission. The clock and data are then sent by the coax transceiver to the
serial communications chip.

The Network Management Control Hardware

Access to the coax network is time-shared among all functioning interfaces or adapters so no
contention can exist between potential transmissions. When a message transmission is requested
by the HP 50962A’s microprocessor, a state machine in the interface determines when the
message will actually be transmitted on the coax.
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Appendix

Instructions for Using the Worksheets

The following pages consist of server backplane diagrams and system configuration worksheets.
They are intended to be used as an aid when planning and installing your SRM system. If
necessary for larger or more complicated SRM systems, you may wish to photocopy extra sets
of these worksheets.

The backplane diagrams illustrate each server’s requirements for I/O interfaces used with the
SRM and a logical order for inserting them in the server’s backplane. It may be helpful to write

on this diagram, recording the select code of each resource management interface installed in
the server.

One of the worksheets provides space for recording various pieces of information about the
workstations and servers and shows the relationship between the workstations and the servers
to which they are connected. You can also record information about the workstation itself, such
as who the primary user is, the number of a phone nearby, the workstation model number, and
where the workstation is located.

The other worksheet allows you to record the model numbers, interface select codes, device bus
addresses, and subunit numbers (for mass storage devices) for the shared peripherals in the
SRM system. You should also write down the node address of the server they are connected to

if more than one server is used in the system.

For examples on how to use these worksheets, turn to Appendix B.
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WORKSTATIONS: CONNECTED TO SERVERS!:
User’s Workstation SRM Interface Select Code of Server at
User’s Phone Workstation Select Node Node Node Node Node
Name Number Location Type Code?  Address® | | Address 0 Address 1 Address 2 Address 3
1 Recommended server select codes: 21, ..., 31.

2 Recommended workstation select codes: Series 200/300 — 21; Series 500 — corresponds to interface slot. Required
select code for 9835/45 — 5.
3 Recommended workstation node addresses: 10, ..., 63.




Server Node Address*: .

SHARED PERIPHERALS:

Interface Bus
Printer/Plotter Model Select Code Address!

Printer #1 7
Printer #2 7
Printer #3 7
Printer #4 7
Printer #5 or

Plotter #1 7
Printer #6 or

Plotter #2 7
Printer #7 or

Plotter #3 7
Printer #8 or

Plotter #4 7

1 Required bus addresses: 0 thru 7 for printers only, 8 thru 29 for plotters only.

SHARED MASS STORAGE:

Shared Interface Bus Subunit
Disc/Tape Model Select Code! Address? Number

! Select Code = 8 when using HP 50960A; select code = 14 when using HP 9000 Models 200 or 226.
2 Required bus addresses: 0 thru 7; lowest bus address = primary mass storage device (must be a disc).

* Use one of these worksheets for each server in your SRM system.

Appendix D 101



102 Appendix D



Appendix
The Multiplexer Network

The following information applies only to SRM systems with already installed multiplexer
network configurations. Multiplexer network configurations are no longer available and have
been replaced by coax network configurations.

Communication on the SRM is achieved through either or both of two cabling schemes:
e the coax network configuration; and
e the multiplexer network configuration.

The two configurations are functionally identical and can coexist on the same SRM. Coax
network configurations must be used if you want to expand a multiplexer network configuration.

Muitiplexer Network Configuration

The multiplexer network configuration uses the HP 98028 A Resource Management Multiplexer,
and HP 97061 cables. Each multiplexer can support up to four workstations, one per port. The

multiplexer’s fifth port must connect to a dedicated resource management interface in the SRM
server.

The HP 98028 A Resource Management Muliplexer obtains operating power from the Series 200,
Series 300, or Series 500 resource management interface to which the multiplexer is connected
by its built-in power/data cable.
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Series 200 workstations can power multiplexers as follows:
e Model 216 cannot power multiplexers.

e Models 217, 226, and 236 can each power up to two multiplexers, provided no power is
being supplied to any external devices by another interface in the same computer. If this
is the case, only one multiplexer can be powered by a Model 226 or 236 workstation.

e Model 237 can power up to seven multiplexers, provided no power is being supplied to
any external devices by other interfaces in the same computer.

e Model 220 can power up to five multiplexers, provided no power is being supplied to
any other external devices by other interfaces in the same computer. For each external
device being supplied power by the Model 200, reduce by one the number of multiplexers
receiving power from the same Model 220.

Series 300 workstations can power up to three multiplexers, provided no power is being supplied
to any external devices by other interfaces in the same computer.

Series 500 workstations can power up to two multiplexers each.

HP 9835 and HP 9845 desktop computers cannot supply power to a multiplexer. Note that HP
9835/9845 computers can only be used on a multiplexer network configuration.

Series 500
Workstation

Disc/Tape Drive /
] HP 10833
HP—IB Cable HP 97061
Cables
@ Series 200
SRM Workstation
Server E
— HP 98028
Multiplexer
HP 10833
HP—IB Cable \ / __/‘\ Series 200
Shared Line Printer HP 97061 " Workstation
Cables _E Local Mass
‘ Storage
HP 9845
Shared Plotter ﬁ_ Workstation

=

Example of a Small Resource Management System
Using the Multiplexer Network
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Network Configuration Differences and Compatibilities

The HP 50960A server uses the coax network configuration because the server backplane
arrangement limits the server to either one HP 50962A SRM Coax Interface or one HP 98629
Resource Management Interface. The coax network configuration allows all workstations and
servers to be connected in bus fashion over greater distances than the multiplexer network
configuration. An HP 9888A Bus Expander can be used if additional interface slots are needed.

Each 98629A or 27123A resource management interface can communicate with up to four
workstations on a multiplexer network configuration since each multiplexer has only five ports,
one of which must be connected to the SRM server. Therefore, since an HP 98629 Resource
Management Interface with a unique select code must be added to the server each time the
number of workstations required goes over a multiple of four.

In terms of software, the two network configurations are completely compatible and can coexist
on the same SRM server. Also, the HP 27123, HP 97601A, HP 98028A, and the HP 98629
products are no longer available. However, the coax network configuration has replaced the
multiplexer network configuration for new network installations.

Coexistence of Coax and Multiplexer Network Configurations
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Example: Multiple Servers/Multiple Networks

The following example shows coax and multiplexer network configurations on the same SRM
system.

SRM system components:

Servers: HP 9000 Model 220 (Qty: 3)

Disc/Tape Drives: HP 7908P
HP 7946A (Qty: 2)

Printer: HP 26318

HP 2608A

HP 2563A (Qty: 2)
Plotters HP 7550A

HP 7585A (Qty: 2)
Workstations HP 9000 Model 216 (Qty:

HP 9000 Model 236 (Qty:

(

HP 9000 Model 217 (Qty:
(

HP 9000 Model 520 (Qty:

W = = W
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Example: System Map
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WORKSTATIONS: CONNECTED TO SERVERS!':
User’s Workstation SRM Interface Select Code of Server at
User’s Phone Workstation Select  Node Node  Node  Node  Node
Name Number Location Type Code®  Address® | | Address 0 Address 1 Address 2 Address 3
Caro\yn Mikda | 236 [ 21 [ 1o |21 | 21
(%M&B 22 (O 2|
Dave MKys | 2\ 2| L 2\
Wovo \d Adwann.| 520 | & |30 |21 | 21
(Som«ef) A 20 2
=\ Adverhs.| 520 5 | 3\ 22
Jd coNn Adverhs.| 520 5 32 22
Joe Accto 2\ |zl |do 22
Savraln Agc;\’;\, 216 2 | B 22
Ke v Perso\:\lne_\ 2\7 2| CYe) 2.\ 2|
! Recommended server select codes: 21, ..., 31.

2 Recommended workstation select codes: Series 200/300 — 21; Series 500 — corresponds to interface slot. Required

select code for 9835/45 — 5.

3 Recommended workstation node addresses: 10, ..., 63.

SI9AI3S pue SUOIRISHION 10} 193ySHION :d|dwex3]



Server Node Address*:

SHARED PERIPHERALS:

Example: Worksheets for Shared Peripherals

¢

Interface Bus
Printer /Plotter Model Select Code Address!
Printer #1 20608 A 7 l
Printer #2 26318 7 2
Printer #3 7
Printer #4 7
Printer #b5 or
Plotter #1 7
Printer #6 or
Plotter #2 7
Printer #7 or
Plotter #3 7
Printer #8 or
Plotter #4 7

! Required bus addresses: 0 thru 7 for printers only, 8 thru 29 for plotters only.

SHARED MASS STORAGE:

Shared Interface Bus Subunit
Disc/Tape Model Select Code! Address? Number
Disc [Tape | 7908 P (4 ¢ ¢

1 Select code = 8 when using HP 50960A; select code = 14 when using HP 9000 Models 200 or 226.
2 Required bus addresses: 0 thru 7; lowest bus address = primary mass storage device (must be a disc).

* Use one of these worksheets for each server in your SRM system.
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Example: Worksheets for Shared Peripherals

Server Node Address*: ,

SHARED PERIPHERALS:

Interface Bus
Printer/Plotter Model Select Code Address!
Printer #1 2563A 7 |
Printer #2 2563 A 7 2
Printer #3 7
Printer #4 7
Printer #5 or
Flotter #1 7
Printer #6 or
Plotter #2 7
Printer #7 or
Plotter #3 7
Printer #8 or
Plotter #4 7

1 Required bus addresses: 0 thru 7 for printers only, 8 thru 29 for plotters only.

SHARED MASS STORAGE:

Shared Interface Bus Subunit
Disc/Tape Model Select Code! Address? Number

Dec [Tape | 794 (A \4 @ &

! Select code = 8 when using HP 50960A ; select code = 14 when using HP 9000 Models 200 or 226.
2 Required bus addresses: 0 thru 7; lowest bus address = primary mass storage device (must be a disc).

* Use one of these worksheets for each server in your SRM system.
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Example: Worksheets for Shared Peripherals

Server Node Address*: __Z______

SHARED PERIPHERALS:

Interface Bus
Printer /Plotter Model Select Code Address!
Printer #1 7
Printer #2 7
Printer #3 7
Printer #4 7
Printer #5 or
 Plotter £D 7585 A ;
Printer #6 or
P s> | 7S55A : 9
Printer #7 or
tter 43 15S0A 7 10
Printer #8 or
Plotter #4 7

! Required bus addresses: 0 thru 7 for printers only, 8 thru 29 for plotters only.

SHARED MASS STORAGE:

Shared

Disc/Tape Model

Interface
Select Code’

Bus
Address?

Subunit
Number

Disc [Tape [ 19 46 A \ Y

¢

g

! Select code = 8 when using HP 50960A ; select code = 14 when using HP 9000 Models 200 or 226.
2 Required bus addresses: 0 thru 7; lowest bus address = primary mass storage device (must be a disc).

* Use one of these worksheets for cach server in your SRM system.

Appendix E 111



HP 98028A Resource Management Multiplexer
Theory of Operation

Th HP 98028A Resource Management Multiplexer performs the switching and electrical iso-
lation functions that enable nodes in the network to communicate. All multiplexer ports are
electrically isolated from each other. Isolated grounds and power for each port’s drivers and re-
ceivers prevent ground loops and related noise problems. The multiplexer draws electrical power
through the short cable that is permanently attached to the multiplexer housing. The HP 98629
and the HP 27123A Resource Management Interfaces are each electrically configured to supply
power to the multiplexer. Power cannot be supplied from an HP 9835A /B or an HP 9845B/C
through the HP 98029A Resource Management Interface. Thenumber of multiplexers receiving
power from servers or workstations varies from model to model. See the “Multiplexer Network
Configuration” section of this Appendix for the restrictions.

Here is a multiplexer block diagram that shows the relationship between the various circuit
elements:

DRIVERS
AND
RECEIVERS
NON- AT + 5V
INTEGRAL ON-ISOLATED PORT one
CABLE =—s
ko _l DRIVERS/RECEIVERS PORT #1
SRM INTERFACE MULTIPLEXER POWER
+12V
+5V
ISOLATED
+12V- TIMING PORT #2
AND
+5V-b CONTROL
CLOCK
ISOLATED
PORT #3
Y
+5Va
ISOLATED
+5V->| POWER  +5Vs 'gg;‘}TE‘?
SUPPLIES #
+12V-4m +5Ve
+5Vp >

Multiplexer Block Diagram
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Power Supplies and Port Isolation

The multiplexer has a self-contained DC-to-DC converter that chops the incoming power from
the resource management interface and converts it to AC power. The multiplexer then uses a
transformer to provide four isolated power sources for the drivers and receivers that connect
to remote nodes through HP 97601 cables. Opto-isolators are used to pass signals across the
isolation barriers between ports.

Line Drivers and Receivers

The line drivers and receivers communicate with resource management interfaces using balanced
lines in both directions. The electrical characteristics are similar in some respects to EIA RS-422
standards. The four isolated ports are electrically separated from each other and the non-isolated
port. There is no DC electrical continuity between one port and any other port including signal
lines, power, and grounds. This isolation eliminates the potential ground-loop hazards that may
arise when connecting computers together through long interconnecting cables.

Switching and Control Circuit

The switching and control circuit determines the direction of data flow through the multiplexer
and maintains proper timing between participating computers in the network. The switching
and control circuit uses the internal 700 kHz clock oscillator to generate the timing signals sent
to participating interfaces for controlling data transmission.

The term multiplexer is somewhat inaccurate. The switching and control circuit more closely
resembles a digital rotary switch with five ports. Data input is taken from one port at a time in
a rotary sequence. As the data arrives, it is sent out on all five ports in a “broadcast” fashion.
When the data transmission from the first port is finished, the second input port is selected,
and so forth until all ports have been sequenced. The process is then repeated, again beginning
with the first port.

To maximize multi-user access to the network, data is handled in packets using a format similar
to standard SDLC (Synchronous Data Link Control) protocol. Each participating computer
is allowed to transmit one packet of data after which it must wait until all other ports have
been serviced before it can send the next packet. Since the data packet includes source and
destination information, it is unnecessary for the multiplexer to interpret routings. The task of
identifying data destinations is left to the computer interfaces in the network.

As each interface receives data packets from the multiplexer, the interface decodes that packet
destination node address. If the packet destination address does not match the programmed
interface node address, the packet is ignored. If the address matches the interface node address,
the interface accepts the packet and notifies the computer of it arrival.
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Handshaking Between the Mulitiplexer and Interfaces

As with any computer and peripheral, it is imperative that data traffic be monitored and
controlled so that an orderly flow of information can be maintained. This is accomplished
by the handshake activities that occur between the multiplexer and the resource management
connected to the multiplexer.

RT
From Multiplexer

T
Returned by
Interface

CSs
From Multiplexer

‘..-J e @ © @

SD
From Interface

[ — | S — A
NO P T o0 z < XN O
O PACKE g8 42'30 = ox z0
TO SEND =X == < ww IS
o35 EE= [a] I+ =4
< 0C 2< [SX6} < L
w (o= < &
A Fa T +~
(] O <
: £3
< xo

SINGLE PACKET TRANSMISSION
Multiplexer-Interface Handshake Timing

As indicated in the timing diagram, when the multiplexer polls an interface, the multiplexer
sends 16 clock cycles (approximately 23 microseconds) on the RT (Receive Timing) line, then
sets the CS (Clear-to-Send) if the interface responds to the clock. Note that all lines are
actually differential pairs. As soon as the interface receives the RT clock signal, it returns the
clock on its T'T (Terminal Transmit Timing) output. If the selected interface has data to send,
it immediately starts sending the SDLC flag characters on its SD (Send Data) output, indicating
the start of a frame (packet). If there is no data to send, the SD output remains idle. When
there is no SD response, the multiplexer switches to the next port at the end of the 16 clock
cycles.

If the selected interface has a packet ready, the interface responds by sending SDLC flag
characters on SD. If the multiplexer detects activity on SD and TT, it sends CS, then maintains
the open channel to the interface by holding CS and RT active until the transmission is
completed. The end of a transmission is determined by the detection of eight successive bits
with no zeroes. U12 and U9 are used to detect eight successive ones received. Ul2 is an 8-bit
shift register that holds the most recent data. If all outputs are low (indicating eight ones
received), CS is cleared by U9, and the controller switches to the next port.
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As data arrives on the SD line, the data is sent directly to all RD (Receive Data) outputs. RT
and CS are inhibited to the inactive input ports by the tri-state enable lines driven by U13. If
CS is inactive on a given port, the interface on that port is expected to monitor incoming data
and not attempt to transmit. However, if an interface should inadvertently transmit, the inputs

on that port are also disabled by the same line that disables RT and CS, thus preventing data
collisions.

Analog Circuits

Line impedances from the multiplexer to the interface are nominally 100 ohms. The output
drivers are designed to feed a 100-ohm load. The resistor/diode and series resistor pair at each
input form an approximately 100-ohm termination for the load end of the line, maintaining a
balanced line with minimal reflections.

The rest of the circuitry is relatively straight-forward. The +12-volt supply is used to provide
+5-volt power to the isolated ports. Opto-isolators provide signal passage across isolated
boundaries. Ul14 is a frequency divider used to generate the clock signals for timing and power-
supply switching.

HP 98629 Resource Management Interface
Theory of Operation

The HP 98629 Resource Management Interface handles all information between the computer

it resides in and one or more remote computers in the system. The interface performs the
following functions:

e assembles outbound data transmissions into data packets with proper routing information
included in each packet.

e recognizes timing signals from an HP 50961 Resource Management Coax Adapter or from
an HP 98028A Resource Management Multiplexer and transmits message packets at the
appropriate time, thus avoiding data collisions.

e recognizes information and accepts message packets that have the proper node address;
ignores messages containing other node addresses.

e decodes incoming message packets and transfers them to the local computer operating
system or other specified destination.

e provides electrical power to a coax adapter, or to a multiplexer if the multiplexer power
cable is connected to the interface.
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Data Transmission on a Multiplexer Network Configuration

When data is being sent by the interface, the following sequence of events occurs:
e Data messages are sent to the interface by the local operating system.
e The interface assembles the information into packets and adds routing information.

e The multiplexer sequentially interrogates each interface. When the appropriate timing
signals are received from the multiplexer, the interface transmits a message packet.

e The multiplexer broadcasts the message packet to all of the interfaces that are connected
to the multiplexer.

o After the packet is transmitted, the multiplexer switches to the next interface. Timing
and Clear-to-Send lines to the interface are disabled. If multiple packets are being sent,
the interface must wait until its next turn to send the next packet.

o If the interface has no data to transmit, the interface ignores the select signals from the
multiplexer. The multiplexer then switches to the next interface. Limiting transmissions
to only one packet at a time improves response time when some users may be transferring
large files and others may need access to system resources.

Data Input

Data input occurs only when an incoming packet is recognized, based on the packet’s destination
node address. The following sequence of events occurs during data reception:

e The interface decodes the destination node address on all incoming packets. If the address
does not match the interface node address switch setting, the packet is ignored.

o If the node address is recognized by the interface, the interface accepts the packet, strips
off destination and control information, and prepares the data for transfer to the operating
system or other destination level.

e The processed data is then transferred to the specified destination level for further action.

Interface Operation

When the multiplexer activates RT (Receive Timing), the interface responds with data only
if the interface has a packet ready to transmit. If there is at least one packet waiting for
transmission, the interface synchronizes on the incoming RT signal which is also sent back out
on TT (Terminal Transmit Timing). The interface then begins sending flag characters on the
SD (Send Data) line, followed by the remainder of the SDLC frame after the CS (Clear-to-Send)
signal is received from the multiplexer. When the frame is complete, the multiplexer disables
CS and RT, causing the interface to place its output in an idle state.

Interaction of the interface with the computer is not as straight-forward, and is beyond the
scope of this manual, as is the operation of the processor and other control circuitry on the
interface. It is sufficient to explain that the node address switch is used by the microprocessor
on the card to input the interface node address during power-up and after a hard RESET. The
select code and hardware interrupt level switches control interaction between the interface and
the computer’s I/O circuitry.
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HP 98029A Resource Management Interface
Theory of Operation

The HP 98029A Resource Management Interface performs essentially the identical function for
an HP 9835A/B or an HP 9845B/C computer as the HP 98629 Resource Management Interface
performs for HP 9000 Series 200 or Series 300 computers. Data transmission and reception are
identical, and interaction with the multiplexer is also the same. The difference between the two
interfaces lies in the interaction with the computer where they reside.

The interface consists of two printed circuit cards interconnected by two single-row connectors.
The 98029-66502 board contains the Z-80 microprocessor, memory, datacomm SIO, and
differential line drivers and receivers for the datacomm link to the multiplexer. The 98029-
66501 contains interface circuitry between the Z-80 processor and the HP 9835/9845 computer
I/O backplane. It includes a master clock oscillator, hardware register selection circuits, and
interrupt and handshake logic.

Data is transferred to an from the HP 9835/9845 through the R4 registers, U6 and U7, one
in each direction. Register contents are valid only if the flag is set. Register 5IN provides
status and interface ID information; 5OUT is used to pass interface control information from
the HP 9835/9845 to the interface.

Registers 5IN and 5OUT are interpreted as follows:

R5IN:

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[ x [ x [ x [ x ] 1 JoJo]1]es][x]o] o] x [pes]Da[DBE]

x=not used 1= always 1 O=always 0

Bit 0 (DBE) Data Buffer Enabled: When this bit is set and is ANDed with Bit 7, this bit
indicates the data buffer can interrupt the mainframe when the data buffer has
space available for another packet.

Bit 1 (DA)  Data Available: When this bit is set, the interface has a packet of information
available for the mainframe.

Bit 2 (DBS) Data Buffer Status: When this bit is set, it indicates the interface has space
available for another outbound data packet.

Bit 7 (IES) Interrupt Enable Status: When this bit is set, it indicates the interface can
interrupt the mainframe when the prescribed conditions are met.
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Bits 4 and 5 set to zero means the interface ID is contained in bits 11 through 8. All other bits
in this register are not implemented.

R50UT:

15 14 13

12 11 10 9 8 7 6 5 4 3 2 1 0

[x [ x [ x

Txlxlex|x‘lEN|x|PR|xlx;XIDTEIDBEJ

x = not used

Bit 0 (DBE)

Bit 1 (BTE)

Bit 5 (PR)

Bit 1 (IEN)

Data Buffer Empty: When this bit is set, it enables (clear disables) interrupt
when the data buffer has space available for another outbound data packet.

Diagnostic Test Enable: When this bit is set, it interrupts the Z-80 CPU and
causes the Z-80 CPU to execute a diagnostic text. This bit is used for factory
and system diagnostic tests.

Programmable Reset: When this bit is set, it causes an interface hardware reset.
This bit is automatically cleared during reset.

Interrupt Enable: When this bit is set, it enables interruption of the mainframe
by the interface when an incoming data packet has arrived, or when the outbound
data buffer has space available for another packet (if Bit 0 is also set).
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HP 97061 Cable

The HP 97061 cable is used to connect multiplexers to resource management interfaces. The
cable consists of six twisted-pair shielded two-wire cables enclosed within an outer shield that
is covered with a plastic protective jacket. Each pair has a nominal balanced transmission line
impedance of approximately 100 ohms. One end has a 50-pin connector that mates with the
interface. The 15-pin connector on the other end mates with any one of the connectors on the
multiplexer.

The following schematic diagram shows the pin connections and internal wiring of the cable for
troubleshooting purposes. The molded connectors attached to the cables are not field repairable.
Connector replacement requires the correct connector and the necessary tools to rewire the new
connector, and is not generally recommended. Grounds must be correctly wired to ensure proper
RFI performance and maintain noise immunity.
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Introduction

The Shared Resource Management (SRM) system allows sharing of files and peripheral devices

within a network of workstations.

Series 500
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Example of a Shared Resource Management System Using the Coax Network
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About This Guide

The SRM system manager (the person who sets up, maintains and troubleshoots the SRM
system) should read this guide.

When to Use This Guide
Use this guide AFTER:

e you have planned your SRM syvstem and prepared its site using the Shared Resource
Management System Planning Guide,

e you have installed the SRM system hardware using the Shared Resource Management
Hardware Installation Manual, and

e you have installed the SRM system software for an SRM server and its workstations using
the Shared Resource Management Software Installation Manual.

What Is in This Guide

This is NOT a workstation manual and does not explain the user commands or user interface
for workstations connected to the SRM system.

The following is a summary of what this guide covers:

This Introduction gives system requirements, a conceptual overview of the SRM system, and
additional references.

Part I: Routine System Management
Use this part of the guide to learn how to perform routine SRM system management and to

become more familiar with how the system works.

Chapter 1 describes how to customize your system by assigning names to workstations and by
combining the directory structures of SRM discs.

Chapter 2 explains how to restart and stop an SRM server (or bring up the system and bring
down the system).

Chapter 3 discusses how to manage the system’s shared peripherals (mass storage devices,
printers, and plotters) for maximum performance, efficiency, and security.

Chapter 4 gives suggestions for designing a system backup strategy and media management
scheme.

Chapter 5 covers how to perform a backup and change the system’s current backup setup.

Chapter 6 covers how to restore backed up directories and files to reconstruct an entire file
system or only part of it.
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Part Il: Troubleshooting
Use this part of the guide when something goes wrong with the SRM system, and you need help
correcting the problem.

Chapter 7 explains how to use the Disc Check Utility to diagnose and correct a disc’s directory
and file structure in the event of accidental disc corruption.

Chapter 8 explains how to fix common spooled device (printer and plotter) problems.
Chapter 9 contains diagnostic flowcharts for isolating and repairing system faults.
Chapter 10 lists SRM server messages and briefly explains each message.

Part lll: Reference
This part of the guide contains reference information on miscellaneous topics.

Appendix A is a summary of server keyboard functions and commands.
Appendix B describes how to restore files from SRM 2.2 and earlier backups.
Appendix C contains the escape sequences supported by the 2608A printer.

Appendix D gives the operating system enhancements for SRM 2.0, SRM 2.1, SRM 2.2, SRM
3.0, SRM 3.1, and 3.2.

Appendix E is a glossary of SRM terminology.

Conventions Used in This Guide

Document titles and disc labels are in talics.
References to chapter and section titles are in quotation marks (“”).

Text appearing on a server’s or workstation’s display (whether it is generated by software or by
your typing at the keyboard) is shown in computer font.

Keycaps, such as [Retum], are boxed. When shown after a line of computer font, they indicate
the key or keys to press after typing the preceding text.

Where this manual shows two different keycaps in a row, the first keycap is for an HP 46020A or
HP 46021A keyboard. The second keycap is the equivalent key for an HP 98203A or HP 98203B
keyboard.

Procedures are in an indented, step-by-step paragraph format. When a procedure step requires
supporting information (such as syntax details, examples, or a multiple-choice decision), this

information appears below the step.

Troubleshooting hints are in framed boxes.
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SRM System Requirements

Listed below are the minimum requirements for an SRM system. The hardware components
are covered in more detail in the Shared Resource Management System Planning Guide and the
Shared Resource Management Hardware Installation Manual.

Hardware Requirements

HP 50960A, HP 9000 Model 220
or
Model 226 SRM server!

Keyboard and monitor and sup-
porting interfaces

Two HP-IB ports

DMA Controller
SRM Coax Interface

Supported hard disc drive with
tape drive

Software Requirements

SRM Systems &
Utilities tape cartridge

with at least 768 Kbytes of RAM memory for SRM sys-
tem with on-line backup and restore, and serial printers or
with at least 512 Kbytes of RAM memory for SRM system
without on-line backup and restore, and serial printers

integrated for the Model 226

high-speed for mass storage devices, slower speed for print-
ers and plotters

high-speed built-in for HP 50960A

slow-speed built-in for Model 226

built-in for HP 50960A
for coax link configuration

tape drive used for initial system installation and backup;
see list of SRM supported tape drives in the SRM System
Planning Guide

volume name: SRM3_1

file names: SYSTEM_INS
SYSTEM_BKP
SYSTEM_DSK
SRM_W_BKP
SRM_WO_BKP

! The terms “server” and “controller” are often used interchangeably in this manual. They signify the same entity: the
component of the SRM system that executes the SRM Operating System software and manages access to the shared

resources.
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Conceptual Overview of the SRM System

The Shared Resource Management System Planning Guide and Shared Resource Management
Hardware Installation Manual familiarize you with SRM system requirements and hardware
configuration possibilities. This overview acquaints you with the operational features and ca-
pabilities of a Shared Resource Management system.

SRM Operating System

An SRM server running the SRM Operating System has a very specialized set of capabilities. As
a multi-user file system built on a multi-tasking operating system, the SRM Operating System
handles all activities related to the operation and use of shared system resources.

The SRM Operating System’s command set allows you, the SRM system manager to:

e set up and monitor the configuration of peripherals and workstations recognized by the
system,

e control and monitor the operation and use of the system’s shared peripherals, and

e preserve the system’s integrity by performing system backups and restoring files when
necessary.

Note that an SRM server is dedicated to resource management activities only and can NOT be
used simultaneously as a user workstation.

SRM File System

With an SRM system, multiple workstation users can use a mass storage device connected to
a server for storing and retrieving their files. Each mass storage device connected to an SRM
server is called a “volume.” The SRM system handles one or more mass storage volumes, each
one physically and logically distinct from the others. Each volume has a unique name, optional
associated password, and a unique volume address.

With many users’ files on the same shared mass storage device, workstation users can easily
access one another’s files. In addition, multiple workstation users can access the same file
simultaneously.

Such sharing of mass storage devices and files could become chaotic if the SRM system did not
provide some organization, protection, and control mechanisms for the file system.
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Hierarchical Structure

To help keep the file system organized, the SRM supports a hierarchical directory structure.
Directories themselves may contain files or other directories. This keeps the file system un-
cluttered because separate groups of related files can be put in different directories. Related
directories can be grouped together under a single directory with an appropriate, encompassing
name. Two or more files may have the same name, as long as they are in different directories.
A workstation user can even work with files in one directory without ever having to be aware
of the files in other directories above, below, or at the same level as the current one.

/ (root)
path /colors/orange/red
numbers colors materials
- one I_
— two glass
— three
green orange wood
— yellow t red — pine
— blue yellow — oak

Example SRM Directory Structure

An SRM directory or file is identified by a combination of:

e the names of those directories you must follow in the hierarchy to reach that directory or
file and

e the name of the directory or file itself.

This list of directory names, along with the name of the destination directory or file, is called a
“path.” Names in a path are separated by slashes (/). A single or initial slash denotes the top
(or “root”) of the hierarchical structure.

Password Protection

To maintain security, access to an SRM volume, directory, or file may be restricted with a
password. Only those who know the password assigned to a volume, directory or file may gain
access to it.

Passwords are always enclosed in <> brackets to distinguish them from the volume, directory,
and file names in a path.

The SRM system allows workstation users to further customize the type and extent of protection
for their directories and files. The SRM system divides “access” into the types of operations
that can be performed on a directory or file. These types of allowed operations are called “access
capabilities.” For example, one access capability might be the ability to read a directory or file.
Another might be the ability to write to a directory or file.
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Different passwords may protect different sets of access capabilities for the same directory or
file. In this way, a workstation user who knows a less powerful password assigned to a file would,
for example, only be able to read that file. In contrast, a workstation user who knows a more
powerful password assigned to the same file might be able to both read and write to that file.

Access Control

When more than one workstation user has the ability to access a file at the same time, certain
operations, if performed simultaneously, can cause unpredictable results. For example, two
workstation users may simultaneously try to write different information to the same file. There
is no way of telling which information will be written to the file.

The SRM system can protect files during critical operations by providing the ability to establish
exclusive access to a file.

Extendable Directories and Files
To use shared disc space most efficiently, the SRM system may store a file in pieces, called

“extents.” This process is transparent and cannot be externally controlled. There are two
advantages to this scheme:

e First, the system can use up free areas on the disc, even if their size and location vary.
By filling free areas of the disc automatically, the system eliminates the need to pack the
shared disc’s files.

e SRM directories and files can grow dynamically as data is entered into them. If addi-
tional entries added to a directory or additional data placed into a file would cause it to
overflow its current space allocation, the system automatically allocates more space for
the directory or file.

Directories and files are extended as long as there is sufficient unused disc space on the
same volume. Excess data from a file will not be placed on any other disc (volume) on
the SRM system.
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Duplicate Links to Files
Pascal Workstation System users and users of HP-UX systems with SRM File Access Utilities
and can create one or more alternate paths to an existing file. This is known as creating a
“duplicate link” to a file.

With this capability, there is no need to have multiple copies of the same file taking up extra
space on an SRM disc volume. Each user can access the same file through an “individualized”
path—a meaningful path within the context of the user’s working directory structure.

Creating duplicate links to a file also saves time. Workstation users need not wait for the system
to copy an entire file to a different path. The system can simply establish an additional path
to an existing file.

The illustration below shows an example to clarify the concept of duplicate links to an SRM
file:

/ (root)
SYSTEMS USERS
BILL MIKE SUE

L dota L stots L resutts

duplicate /' .
link

file

Example of Duplicate Links to an SRM File
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Printer and Plotter Spooling

The SRM Operating System provides printer and plotter spooling. Spooling allows multiple
workstation users to send files to a shared printer or plotter whenever they want to, without
waiting for the device to finish printing or plotting its current file.

Each SRM printer and/or plotter has a “spooler directory” associated with it. This directory
temporarily holds files that workstation users place there for the printer or plotter to process.

If desired, a printer or plotter spooler directory can have a “priority” subdirectory. Files placed
in the “priority” subdirectory are spooled before other files in the spooler directory. Priority
spooling allows a rush file to pre-empt all other files in the spooler directory.

Spooler directories can also contain an “environments” subdirectory. The “environments” sub-
directory contains files that define a printing environment (such as page orientation, font, etc.)
and can be specified when sending a print file to a spooler directory. When specified, an envi-
ronment file is sent to the printer ahead of the print file, setting the printing environment in
which the print file is processed.

Once a file is placed in the appropriate spooler directory, a workstation is free to devote- its

processing power to tasks other than waiting for a printer or plotter to process the file sent to
it.

Note that spooled devices on the SRM system can NOT send data BACK to a workstation. If
you, need to input data from the device to the workstation (such as in digitizing from a plotter),
you must connect the device directly to the workstation.

Spooled devices on the SRM are discussed in more detail in the “Managing Shared Peripherals”
chapter of this guide.

SRM Workstations

SRM workstations have the advantage of being able to apply their independent processing power
to a variety of shared resources.

Workstations running the BASIC Language System or the Pascal Workstation System have
built-in access to an SRM server’s shared resources. Almost all of the statements or commands
comprising each of these systems may be directly applied to directories and files on an SRM disc
volume. Workstation users can even “boot” (start up) a BASIC Language or Pascal Workstation
System that is stored on an SRM disc.

In contrast, the SRM File Access Utilities for HP-UX systems give HP-UX users a limited subset
of special commands for common SRM file management operations. However, HP-UX users can
transfer a file from an SRM disc to an HP-UX system disc (and vice-versa) and then work with
the file using a multitude of HP-UX commands and applications.

No workstation on an SRM system can pass information directly to another workstation. To
pass information from one workstation to another, one workstation must place the information
in a shared file on an SRM disc. The other workstation can then access the file to get the
information in it.
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