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The first 64 I/O ports, beginning with 0, are mapped to physical I/O lines as indicated in
Table 3-26. Port number mapping adjusts when a mix of SIO and SIO-16 boards is present.
Port numbers are assigned contiguously to boards and ports, beginning with board 1, port 0.

SIO-STS, SIO-SMS, SIO-H422S, SIO-HS422S, and SIO-V.35S boards have a similar assign-
ment strategy. Port numbers are assigned contiguously, beginning with board 1, port 0, with
the limiting factor being the number of ports included on specific SIO boards.

Table 3-26 SIO Board Line Number/Port Mapping
SIO-A or SIO-8270 SIO-16
Port No. Board No. Line Number Board No. Line Number
0 1 0 1 0
1 1 1 1 1
2 1 2 1 2
3 1 3 1 3
4 1 4 1 4
L3 1 S 1 5
6 1 6 1 6
7 1 7 1 7
8 2 0 1 8
9 2 1 1 9
10 2 2 1 10
11 2 3 1 11
12 2 4 1 12
13 2 5 1 13
14 2 6 1 14
15 2 7 1 15
16 3 0 2 0
17 3 1 2 1
18 3 2 2 2
19 3 3 2 3
20 3 4 2 4
21 3 5 2 s
22 3 6 2 6
23 3 7 2 7
24 4 0 2 8
25 4 1 2 9
26 4 2 2 10
27 4 3 2 11
28 4 4 2 12
29 4 5 2 13
30 4 6 2 14
31 4 7 2 15
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¢* NOTE **
All device cables should use connectors with metallic backshells to eliminate RFI
noise emissions associated with the cable.
SIO-A Connectors

The SIO-A module is tailored to support eight asynchronous ports with two pairs of
handshake control lines and has the following features:

e  All ports support RS-232-C electrical protocols with no modifications. The ports have
25-pin, female D-connectors (RS-232-C DCE-type). These connectors, designated JOC
through J7C, are designed specifically to interface with DTE devices (e.g., terminals or
computers) with standard RS-232-C cables.

e  Each port has identical baud rates for reception and transmission.
e All ports support control signals RTS, CTS, DTR, and DCD. DSR is tied to DCD.

Table 3-27 lists the serial I/O device connector pin assignments for the SIO-A module; the
connectors on the SBA-A assembly are illustrated in Figure 2-4, Section 2.3.1.

Table 3-27 SIO-A Connector Pin Assignments
DCE Connectors JOC through J7C

Pin RS-282-C Bridge
No. Name Name Direction Function
1 AA - - Chassis Ground*
2 BA TXD/ In Transmit Data
3 BB RXD/ Out Receive Data
4 CA RTS In Request to Send
5 CB CTS Out Clear to Send
6 CC DSR Out Data Set Ready**
7 AB GND - Signal Ground
8 CF DCD Out Data Carrier Detect**
8-19 - - - Unused
20 CD DTR In Data Terminal Ready
21-25 - - - Unused

®  Cable shield should be connected to this pin.

*¢  DSR and DCD are controlled by the same driver; in applications
where DSR is needed, better electrical transmission is achieved if
the signals are carried on only one wire, connected to both DSR
and DCD at the device end.
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S10-16 Connectors

09-0117-00

The SIO-16 module is tailored to support 16 asynchronous ports with two modem control

lines per port. The SIO-16 board has the following features:

e All ports support RS-232-C electrical protocols with no modifications. The ports are
accessed via two 50-pin, 25-pair male cable connectors. The two connectors, designated
JO and J1, are designed to interface with DTE devices (e.g., terminals or computers) via
50-wire telephone style cables and an intermediate-extender cable. The LAN Planning
Guide describes and illustrates the connector combinations offered as options by Bridge.

¢ Each SIO-16 port has identical baud rates for reception and transmission.

e  All ports support control signals DCD and DTR.

Figure 3-17 illustrates the connectors on the SBA-16 assembly.

Table 3-28 lists the pin assignments for connectors JO and J1 on the SBA-16 assembly. The
pin assignments for external end-point and intermediate level connectors used with the SIO-
16 module are described in the LAN Planning Guide.

~

—.’—

SBA.16

S

Figure 3-17 Connectors on the SBA-16 Assembly
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Table 3-28 SIO-16 Connector Pin Assignments
SBA Connectors JO and J1
Connector JO  Connector J1

Port Port Pin Signal

No. No. No. Name Direction Function
0 8 1 GND - Signal Ground
0 8 2 GND - Signal Ground
0 8 3 DTR In Data Terminal Ready
0 8 26  RXD Out Receive Data
0 8 27 TXD In Transmit Data
0 8 28 DCD Out Data Carrier Detect
1 9 4 GND - Signal Ground
1 9 5 GND - Signal Ground
1 9 6 DTR In Data Terminal Ready
1 9 29 RXD Out Receive Data
1 9 30 TXD In Transmit Data
1 9 31 DCD Out Data Carrier Detect
2 10 7 GND - Signal Ground
2 10 8 GND - Signal Ground
2 10 9 DTR In Data Terminal Ready
2 10 32 RXD Out Receive Data
2 10 33 TXD In Transmit Data
2 10 34 DCD Out Data Carrier Detect
3 11 10 GND - Signal Ground
3 11 11 GND - Signal Ground
3 11 12 DTR In Data Terminal Ready
3 11 35 RXD Out Receive Data
3 11 36 TXD In Transmit Data
3 11 37 DCD Out Data Carrier Detect
4 12 13 GND - Signal Ground
4 12 14 GND - Signal Ground
4 12 15 DTR In Data Terminal Ready
4 12 38 RXD Out Receive Data
4 12 39 TXD In Transmit Data
4 12 40 DCD Out Data Carrier Detect

(continued)
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Table 3-28 SI0-16 Connector Pin Assignments
SBA Connectors JO and J1 (continued)
Connector JO  Conne:or J1

Port Po:t Pin Signal

No. No. No. Name Direction Funetion
5 13 16 GND - Signal Ground
5 13 17 GND - Signal Ground
5 13 18 DTR In Data Terminal Ready
5 13 41 RXD Out Receive Data
5 13 42 TXD In Transmit Data
5 13 43 DCD Out Data Carrier Detect
6 14 19 GND - Signal Ground
6 14 20 GND - Signal Ground
6 14 21 DTR In Data Terminal Ready
6 14 44 RXD Out Receive Data
6 14 45 TXD In Transmit Data
6 14 46 DCD Out Data Carrier Detect
7 15 22 GND - Signal Ground
7 15 23 GND - Signal Ground
7 15 24 DTR In Data Terminal Ready
7 15 47 RXD Out Receive Data
7 15 48 TXD In Transmit Data
7 15 49 DCD Out Data Carrier Detect

S10-3270 Connectors

The SIO-3270 module is tailored to support eight IBM 3270 or 3270-compatible display sta-
tions and has the following features: ’

e All channels support standard IBM coaxial Category A electrical protocols with no
modifications. The channels (or ports) are accessed via eight RG-62/AU BNC coaxial
cable connectors. The connectors, designated CHO through CH?7, are designed to inter-
face with DTE devices, specifically IBM 3270 models or compatibles.

o Each SIO-3270 channel has identical baud rates for reception and transmission.

The backpanel attachment assembly for the SIO-3270 board is the Coaxial Backpanel
Attachment (CBA) Assembly.

Figure 3-18 illustrates the connectors on the CBA assembly.
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Figure 3-18 Connectors on the CBA Assembly

SIO-ST Connectors °

The SIO-ST module is tailored to support eight synchronous DTE devices (usually terminals
or hosts) with two pairs of handshake control lines. It has the following features:

. All ports support RS-232-C electrical protocols with no modifications. All ports have
25-pin, female D-connectors (RS-232-C DCE-type). These connectors, designated JOC
through J7C, are designed to connect to DTE devices.

¢ Each port has identical baud rates for reception and transmission.

e All ports support control signals RTS, CTS, DTR, and DCD. The DTR line from the
device is connected to the DSR line to the device on the SIO-STS, but is not actively
driven by the server. If the device is a host that requires DSR to be actively toggled dur-
ing dynamic circuit establishment, the server must be equipped with an S10-SM module
instead of an SIO-ST module.
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e Each port supports only one clock line out. Connected devices must always be
configured for external clock on receive and transmit, and the server port must be
configured for internal clock on receive and transmit.

Figure 2-4, Section 2.3.1, illustrates the connectors on the SBA-ST assembly; Table 3-29 lists
the serial I/O device connector pin assignments for the SIO-ST module.

Table 3-20 SIO-ST Connector Pin Assignments
DCE Connectors JOC through J7C

Pin
No.

QG ~3 D U b N

9-14

16
17
18-19
20
21-25

RS-282.C Bridge

Name Name Direction Function
AA - - Chassis Ground*
BA TXD/ In Transmit Data
BB RXD/ Out Receive Data
CA RTS In Request to Send

CB CTS Out Clear to Send
CcC DSR Out Data Set Ready

AB GND - Signal Ground

CF DCD Out Data Carrier Detect
- - - Unused

DB TXC Out Transmit Clock**

- - - Unused

DD RXC Out Receive Clock**

- - - Unused

CD DTR In Data Terminal Ready
- - - Unused

*  Cable shield should be connected to this pin.
¢¢ DB and DD are controlled by the same driver; in appli-
cations where better electrical transmission is needed,
only one wire should be implemented for both lines and
the connection should be established at the remote end.
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S10-SM Connectors

The SIO-SM module is tailored to support four synchronous DCE devices (usually modems)
or DTE devices requiring DSR (usually hosts), with a full complement of clock and control
lines.

The SIO-SM module has the following features:

e All lines support RS-232-C electrical protocols with no modification. All ports have 25-
pin, male D-connectors (RS-232-C DTE-type). These connectors, designated JOT
through J3T, are designed specifically to interface with DCE devices (typically modems).

An SIO-SMS port can also interface with DTE devices if the port’s INTerfaceType
parameter is set to DCE (refer to the Configuration Guide for a description of the INTer-
faceType parameter). If a DTE device is attached to the SIO-SMS board, the special
cable described in the LAN Planning Guide must be used. The clock source shorting -
plugs on the SIO-SMS board are set by default for communication with a modem, and

usually must be reconfigured for communication with a DTE device (refer to Section
3.3.8).

An SIO-SMS can also interface with DTE devices if the synchronous modem eliminator
cable described in the LAN Planning Guide is used. The clock source shorting plugs on
the board are set by default for communication with a modem, and usually must be
reconfigured for communication with a DTE device (Figure 3-13 in Section 3.3.11 illus-
trates the SBA-SM assembly configuration).

¢ The baud rate is identical for reception and transmission on each port if internal clock
signals are used. Baud rate for reception can be different from baud rate for transmis-
sion if external clock signals are selected.

e  All ports support clock lines RXC, TXC, and EXC.
e  All ports support control lines RTS, CTS, DTR, DCD, and DSR.

Figure 3-19 illustrates the connectors on the SBA-SM assembly; Table 3-30 lists the serial
I/O device connector pin assignments for the SBA-SM module. The table applies only when
the port’s INTerfaceType parameter is set to DTE.
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Figure 3-19 Connectors on the SBA-SM Assembly
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Table 3-80 SIO-SM Connector Pin Assignments
DTE Connectors JOT through JST
Pin RS-282-C  Bridge
No. Name Name Direction Function
1 AA - - Chassis Ground*
2 BA TXD/ Out Transmit Data
3 BB RXD/ In Receive Data
4 CA RTS Out Request to Send
5 CB CTS In Clear to Send
6 CcC DSR In Data Set Ready
7 AB GND - Signal Ground
8 CF DCD In Data Carrier Detect
9-14 - - - Unused
15 DB TXC In Transmit Clock**
16 - - - Unused
17 DD RXC In Receive Clock
18 - - Out Spare
19 - - - Unused
20 CD DTR Out Data Terminal Ready
21 CG - In Spare
22 - - - Unused
23 CH - Out Spare
24 DA EXC Out External Clock®**
25 - - - Unused
¢ Cable shield should be connected to this pin.
¢¢  Either Tranmmit Clock or External Clock can be
selected, but not both (see Section 3.3.8).

S10-422 Connectors

The SIO-422 module is tailored to support four ports with RS-422 electrical protocol and
RS-449 connectors. The module is optimized for use with modems.

** NOTE °**
Software limitations may make fewer ports available per module.
The S10-422S (synchronous driver) is available as an option on the CS/1 with byte-
synchronous or bit-synhronous interfaces.

All ports support RS-422 electrical protocols on data lines, clock lines, and one pair of
handshake control lines. The connectors are 37-pin, male D-connectors (RS-449 DTE-type).
Table 3-31 lists the serial device connector pin assignments for the SI0-422 module. Figure
3-20 illustrates the connectors on the SBA-422 assembly.
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37

Figure 3-20 Connectors on the SBA-422 Assembly
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Table 3-31 SI0-422 Connector Pin Assignments
DTE Connectors JOT through JST

Pin RS-449

No. Name
1 Shield
2,3 -
4 SD-A
5 -—
6 RD-A
7 -—
8 RT-A
9-11 -
12 TR-A
13 RR-A
14-16 -
17 TT-A
18 -
19 SG
20,21 -
22 SD-B
23 -
24 RD-B
25 -
26 RT-B
27-29 -
30 TR-B
31 RR-B
32-34 -
35 : TT-B
36-37 -

Direction

ol

ut

' EQ Il E ! B!

o

ut

o

ut

1ot FOtE! B!

Function

Chassis Ground*
Unused

Send Data- A
Unused

Receive Data- A
Unused

Receive Timing - A
Unused

Terminal Ready - A
Receiver Ready - A
Unused

Terminal Timing - A**
Unused ~
Signal Ground
Unused

Send Data- B
Unused

Receive Data - B
Unused

Receive Timing - B
Unused

Terminal Ready - B
Receiver Ready - B
Unused

Terminal Timing - B**
Unused

¢ Cable shield should be connected to this pin.
¢4 For applications requiring ST rather than TT,
shorting plugs must be in place in configuration
areas £69 and E70 on the SI0-422, and a modified
cable must be used (see Section 3.3.8).

Bridge Communications, Inc.
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S10-H422 Connectors

The SIO-H422 module is tailored to support eight asynchronous DTE devices with RS-422
electrical protocol.

The SIO-H422A (asynchronous driver) module is available as an option on the CS/1 with
asynchronous I/O interfaces.

8 NOTE ss

Asynchronous RS-232-C default port configurations are unavailable with the SIO-
H422 interfaces.

All ports support data lines only, in accordance with CCITT Recommendation X.20. The
connectors are 15-pin, male D-connectors (X.20 DTE-type). Figure 3-21 illustrates the con-
nectors on the SBA-H422 assembly. Table 3-32 lists the serial device connector pin assign-
ments for this module. Cables compatible with these connectors must be supplied by the cus-
tomer.

Figure 3-21 Connectors on the SBA-H422 Assembly
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Table 3-32 SIO-H422 Connector Pin Assignments
DTE Connectors JOT through J7T
Pin X.20 RS-449
No. Name Name  Direction Function
1 Shield Shield - Chassis Ground*
2 T(A) SD+ Out Transmit Data +
3 - - - Unused
4 R(A) RD+ In Receive Data +
5-7 - - - Unused
8 G SG - Signal Ground
9 T(B) SD- Out Transmit Data —
10 - - - Unused
11 R(B) RD- In Receive Data —
12-15 - - - Unused
* Cable shield should be connected to this pin.

SJO-HS422 Connectors

The SIO-HS422 module is tailored to support four synchronous DCE devices with RS-422
electrical protocol and CCITT X.21 connectors.

The SIO-HS422S (synchronous driver) module is available as an option on the CS/1 with
byte-synchronous or bit-synchronous interfaces.

All of the lines indicated in the CCITT Recommendation X.21 specification are fully imple-
mented, with the exception of the optional byte timing line (B). An additional clock line
(ST) has been implemented. The connectors are 15-pin, male D-connectors (X.21 DTE-
type). Cables compatible with these connectors must be supplied by the customer; the con-
nectors are illustrated in Figure 3-22. Table 3-33 lists the serial device connector pin assign-
ments for this module. ’
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SBA-HS422

Figure 3-22 Connectors on the SBA-HS422 Assembly
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Table 3-338 SIO-HS422 Connector Pin Assignments
DTE Connectors JOT through JST
Pin X.21 RS-449
No. Name Name Direction Function
1 Shield Shield - Chassis Ground*
2 T(A) SD+ Out Transmit Data +
3 C(A) TR+ Out Control +
4 R(A) RD+ In Receive Data +
5 I(A) DM+ In Indication +
6 S(A) RT+ In Signal Element
Timing +
7 St(A) TT+/ST+  Out/In Terminal Timing +**
8 G SG - Signal Ground
9 T(B) SD- Out Transmit Data -
10 C(B) TR- Out Control -
11 R(B) RD- In Receive Data —
12 1(B) DM- In Indication —
13 S(B) RT- In Signal Element
Timing —
14 St(B) TT-/ST-  Out/In Terminal Timing —**
15 G SG - Signal Ground
¢ Cable shield should be connected to this pin.
**  Line functions as Clock In (ST) or Clock Out (TT) depending
on the settings of the clock source configuration areas on the
SIO board (see Section 3.3.8).
Bridge Communications, Inc.
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S10-V.385 Connectors

The SIO-V.35 module is tailored to support two ports with V.35 interfaces. The SIO-V.35S
(synchronous driver) is available as an option for the CS/1 with byte-synchronous or bit-
synchronou: interfaces.

The SIO-" 35 module implements all data and control lines, as well as two pairs of
handshake control lines, and has standard rectangular, 34-pin, M-CS V.35 connectors (female
DTE-type). The connector pins are labeled with alphabetic characters in the ranges A
through Z (uppercase) and a through n (lowercase).

Figure 3-23 illustrates the connectors on the SBA-V.35 assembly. Table 3-34 lists the serial
device connector pin assignments for the SIO-V.35 module.

SBA-V.35

00O

Q0O
— T ——

Figure 3-23 Connectors on the SBA-V.35 Assembly
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Table 3-34 SIO-V.35 Connector Pin Assignments
DTE Connectors JOT and J1T
Pin V.85
No. Name  Direction Function
A SHIELD - Chassis Ground*
B S.GND - Signal Ground
C RTS Out Ready To Send
D CTS In Clear To Send
E DSR - et
F DCD In Data Carrier Detect
G - - Unused
H DTR** In Data Terminal Ready
I-N - - Unused
P SD-A Out Send Data - A
Q - - Unused
R RD-A In Receive Data - A
S SD-B Out Send Data - B
T RD-B In Receive Data - B
U - - Unused
\Y SCR-A In Receive Clock - A
w - - Unused
X SCR-B In Receive Clock - B
Y SCT-A In*** Transmit Clock - A
Y/ - - Unused
a SCT-B In*** Transmit Clock - B
b-n - - Unused
. Cable shield should be connected to this pin.
b Nonstandard use of DSR and DTR lines;
in V.35 specification, DSR is implemented
on pin E and DTR is not implemented.

***  For applications requiring SCTE rather than SCT,
shorting plugs must be in place in configuration
areas E69 and E70 on the SIO- V.35, and a modified
cable must be used (refer to Section 3.3.8).
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3.6.4 CS/1-to-Device Cabling

To attach a terminal device to port 0 of a CS/1, simply attach the device cable to the con-
nector labeled JOC on the first SBA assembly; to attach a terminal device to port 1, attach
the cable connector labeled J1C on the first SBA assembly. Figure 2-4 in Section 2.3.1 illus-
trates the position of each connector on the CS/1 back panel.

For the CS/1 with asynchronous (SIO-A), bit-synchronous, or byte-synchronous I/O
modules, a terminal attached to a port configured as a host port will not interact appropri-
ately with the server. The default configuration shipped with the CS/1 specifies ports 0
through 3 of each SIO-A module, for example, as host ports and ports 4 through 7 of each
SIO-A module as terminal ports. The default parameters for all terminal ports assume 9600
baud and one stopbit.

The terminal ports are shipped with different databits and parity settings so that at least one
port will be compatible with almost any terminal.

The ports numbered 0 through 7 on each SIO-A module are considered ports 0 through 31 by
the software, i.e., SIO module 1 supports ports 0 through 7, SIO module 2 supports ports 8
through 15, and so on. Use the SETDefault or the ReaD commands from another port as
necessary to alter inappropriate configurations. The Connection Service User’s Guide
describes the Connection Service commands in detail. Table 3-35 lists the default terminal
port settings that apply to the CS/1 with four asynchronous (SIO-A) interfaces. Refer to the
Configuration Guide for synchronous port configuration information.

Table 3-35 CS/1 with Four SIO-A
Modules Default Terminal Port Settings

Port Numbers Databits Parity
4, 12, 20, 28 8 None
5, 13,21, 29 7 Odd
6, 14, 22, 30 7 Even
7, 15, 23, 31 7 Mark

Page 3-64 Bridge Communications, Inc.



3.6.5 SIO-18 Module-to-Device Cabling

The SIO-16 module can be connected to a device using any of the cabling schemes listed in
the LAN Planning Guide.

Each SIO-16 has an SBA-16 assembly on its back panel. Each assembly has two male
telephony connectors for a total of eight connectors on a fully loaded CS/1. The connectors
are labeled JO and J1. Figure 3-17 in Section 3.6.3 illustrates the positions of the connectors
on the SBA-16 assembly.

Each of the telephony connectors on the server’s back panel provides eight ports, sixteen
ports per SBA-16. Ports 0 through 7 are associated with connector JO of the first SBA-16
assembly; ports 8 through 15 are associated with connector J1 of the first SBA-16 assembly;
ports 16 through 23 are associated with connector JO of the second SBA assembly, and so on.

The Hydra Adapter cable and the Harmonica breakout box are labeled sequentially from 1 -
through 8. Table 3-36 indicates the SIO-16 port numbers to which the labels correspond.
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Table 3-836 SI0-16 Port Number Correspondence
for 64-port CS/1
SIO-16 Hydra/Harmonica
Board No. Connector Port No. Connector Number?
1 Jo 0 1
1 Jo 1 2
1 JO 2 3
1 Jo 3 4
1 Jo 4 5
1 Jo 5 6
1 Jo 6 7
1 Jo 7 8
1 J1 8 1
1 J1 9 2
1 J1 10 3
1 J1 11 4
1 J1 12 5
1 J1 ) 13 6
1 J1 14 7
1 J1 15 8
2 JO 16 1
2 Jo 17 2
2 Jo 18 3
2 JO 19 4
2 Jo 20 5
2 Jo 21 6
2 Jo 22 7
2 Jo 23 8
2 J1 24 1
2 J1 25 2
2 J1 26 3
2 J1 27 4
2 J1 28 5
2 J1 29 6
2 J1 30 7
2 J1 31 8
* Each Hydra/Harmonica number represents a unique cable or connector.
(continued)
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Table 3-36 S10-16 Port Number Correspondence
for 64-port CS/1 (continued)
SIO-16 Hydra/Harmonica
Board No. Connector Port No. Connector Number?
3 Jo 32 1
3 Jo 33 2
3 JO 34 3
3 JO 35 4
3 JO - 36 5
3 Jo 37 6
3 Jo 38 7
3 Jo 39 8
3 J1 40 1
3 J1 41 2
3 J1 42 3
3 J1 43 4
3 J1 44 5
3 J1 45 6
3 J1 46 7
3 J1 47 8
4 Jo 48 1
4 Jo 49 2
4 Jo 50 3
4 Jo 51 4
4 Jo 52 5
4 JO 53 6
4 Jo 54 7
4 Jo 55 8
4 J1 56 1
4 a1 57 2
4 J1 58 3
4 J1 59 4
4 J1 60 5
4 J1 61 6
4 J1 ‘ 62 7.
4 J1 63 8
¢ Each Hydra/Harmonica number represents a unique cable or connector.

Bridge Communications, Inc.
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The cabling schemes used with the SIO-16 module are described below. To attach cables to
the SIO-16 using any of the schemes described, a 25-pair female connector is required. Varia-
tions of the cables and connectors described in this section are compatible with the SIO-16.
Cables and connectors described in this section may be purchased from Bridge. Contact
Bridge for further information about S10-16 cabling.

*¢ NOTE °**

Cables designed for use with other SIO boards cannot be intermixed with the cables
designed for use with the SIO-16 board.

e Hydra Adapter Cable to Terminal
To install the Hydra Adapter cable, follow these steps:

1.

Acquire a 25-pair Hydra Adapter cable and Modular DB-25 Adapters as needed. To

order the appropriate type of Hydra Adapter cable, specify Bridge order number
CBL-Hydra-6w.

To order the DB-25 Adapters, specify Bridge order number CBL-Term/Comp-Male,
or CBL-Term/Comp-Female, as needed.

Attach the 25-pair end of the Hydra Adapter cable to the SBA-16 assembly on the
back panel of the server.

Ports 0 through 7 are associated with connector JO of the first SBA-16 assembly;
ports 8 through 15 are associated with connector J1 of the first SBA-16 assembly;
ports 16 through 23 are associated with connector JO of the second SBA-16 assem-
bly, and so on.

Each RJ-11 connector on the Hydra Adapter cable is labeled with a number in
sequence from one to eight (Table 3-36 shows the correspondence to the server’s
port numbers).

To attach a terminal device to port 0 of the CS/1 with SIO-16 modules:
a. Connect the RJ-11 connector labeled 1 to a male Modular DB-25 Adapter.
b. Attach the Modular DB-25 Adapter to the DB-25 connector on the terminal.

¢  25-pair Extension Cable to Harmonica Breakout Box to Terminal

To install the 25-pair extension cable to Harmonica breakout box to terminal, follow
these steps:

1.

Acquire a 25-pair extension cable (in the length required by the application), a Har-
monica breakout box, 3-pair modular cable, and a Modular DB-25 Adapter.

To order the appropriate 25-pair extension cable from Bridge, specify order numbers
CBL-25pair-25, CBL-25pair-50, or CBL-25pair-100, as required by the installation.

To order a Harmonica breakout box from Bridge, specify order number CBL-
Harmonica-6W.

To order 3-pair modular cable from Bridge, specify order number CBL-3pair-25.

To order Modular DB-25 Adapters from Bridge, specify order number CBL-
Term/Comp-Male or CBL-Term/Comp-Female, as required by the installation.
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2. Attach one end of the 25-pair extension cable to the first (left-most) SBA-16 assem-
bly on the server’s back panel.

3. Attach the other end of the extension cable to the 25-pair connector on the Harmon-
ica breakout box.

4. The RJ-11 receptacles on the Harmonica breakout box are labeled with a number
between one and eight (Table 3-36 shows the correspondence to the server’s SIO-16
ports).

To attach a terminal device to port 0 of the CS/1 with SIO-16 modules:

a. Connect one end of the modular cable to the RJ-11 receptacle labeled 1 on the
Harmonica breakout box.

b. Connect the other end of the modular cable to a female Modular DB-25
Adapter.

c. Attach the Modular DB-25 Adapter to the DB-25 connector on the terminal.

On the CS/1 with four SIO-16 modules, a terminal attached to a port configured as a host
port will not be able to interact appropriately with the server. The default configuration
shipped with the server specifies ports 0 through 3 and ports 8 through 11 of each SIO-16
module as host ports and ports 4 through 7 and ports 12 through 15 as terminal ports. The

default parameters for all terminal ports on the SIO-16 module assume 9600 baud and 1 stop-
bit.

On the CS/1 with four SIO-16 modules, the terminal ports are shipped with different parity
and databit settings so that at least one port will be compatible with almost any terminal.

The ports on a CS/1 with four SIO-16 modules are considered ports O through 63 by the

software, e.g., SIO-16 module 1 supports ports 0 through 15; SIO-16 module 2 supports ports
16 through 32; and so on.

Use the SETDefault or the ReaD commands as necessary from another port to alter inap-
propriate configurations. The Connection Service User’s Guide describes the Connection Ser-

vice commands in detail. Table 3-37 lists the default settings that apply to the CS/1 with
four SIO-16 modules.

" Table 3-37 CS/1 with Four SIO-16
Modules Default Terminal Port Settings

Port Numbers Databits  Parity

4, 12, 20, 28, 36, 44, 52, 60 8 None
5, 13, 21, 29, 37, 45, 53, 61 7 Odd
6, 14, 22, 30, 38, 46, 54, 62 7 Even
7, 15, 23, 31, 39, 47, 55, 63 7 1
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After the installation is defined for the site and the appropriate cabling equipment is
obtained, Bridge recommends the following steps to simplify network management:

1. Label each 25-pair cable with a number in sequence from 1 to 8 (line 1 is attached to the
first SBA-16 assembly, line 2 is attached to the second SBA-16 assembly, and so on).

2. On a map of the site, mark the locations of the 25-pair cable lines from end-point to
end-point.

3. Mark the cable line leading from each server port to the attached terminal according to
its line and port number (i.e., line 1, port 4 = L1 P4; line 2, port 17 = L2 P17, and so0
on).

Detailed information about network management is provided in the Network Management
Guide.

3.6.6 SI0-3270 Module-to-Device Cabling

The S10-3270 can be connected to a device using an RG-62 coaxial cable. To attach a termi-
nal device to port CHO of the server’s CBA assembly, attach the device cable to the BNC
connector labeled CHO on the server’s first CBA assembly.

The connectors on each CBA are labeled counterclockwise CHO through CH7. Ports 0
through 7 are on the first CBA assembly; ports 8 through 15 are on the second CBA assem-
bly, and so on.

*s NOTE °*°

The SIO-3270 supports all IBM typewriter and data-entry style keyboards. The fol-
lowing warning appears on the status line if the physical keyboard is not one of
those supported by the SIO-3270:

?KBD?
This warning is not displayed if you have used set-up mode to set the STATUS
LINE option to HOST. The Connection Service User’s Guide provides a complete

description of Setup mode.

Figure 3-18 in Section 3.6.3 illustrates the BNC coaxial cable connectors on the CBA assem-
bly.
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3.6.7 Server-to-Network Cabling

You can either supply Ethernet transceiver cables and broadband drop cables or purchase

them as an option from Bridge. For Token Ring networks, however, you must supply
cabling.

Before installing the cable, be sure the server is powered off. Then connect the network cable
to the appropriate connector on the network interface backpanel attachment assembly. Refer
to Sections 2.3 and 3.6.1 for illustrations of the various backpanel assemblies, and to the LAN
Planning Guide for cable specifications.

To facilitate the startup and checkout procedures for a CS/1 with the Ethernet network

interface, do not attach the transceiver cable to the server until the server itself has been fully
checked out.

To facilitate the startup and checkout procedures for a CS/1 with the broadband network
interface, connect the unit to the RFM/S.

To facilitate the startup and checkout procedures for a CS/1 with the Token Ring interface,
connect the server to the network cable. Refer to Sections 3.7 and 3.8 for startup and
checkout procedures, respectively. Section 3.6.1 describes the specifications applicable to the
network option at the site; the LAN Planning Guide lists and illustrates cable specifications.

** CAUTION °**

Connecting or disconnecting the cable between the server and the network interface

while the server is powered on can damage the transceiver, RFM/5, or Multistation
Access Unit.
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8.7 Server Startup

The following sections list the steps recommended for starting up a CS/1. The procedure for
a server that has an internal disk drive differs from the procedure for one that does not. The
procedure also varies depending on the network interface.

The procedure makes the following assumptions:

¢  The bootstrap option areas on the MCPU board (if applicable) have been configured
properly. To check MCPU board settings, refer to Section 3.3.5. The options are
described in Appendix B. With MCPU20-based CS/1s, this option is set via firmware
configuration changes as described in Section 3.9.

o A server with the Ethernet interface and an internal disk drive need not be attached to
the network initially.

e A server with the broadband interface must be connected to an RFM/5 in order to start
up successfully, but the RFM/5 need not be attached to the network initially.

e A server with a Token Ring interface must be attached to a Token Ring Controller
cable, but the cable need not be attached to the network initially.

The CS/1 startup procedure consists of four steps:
1. Seli-test diagnostics '

2. Boot procedure

3. System generation

4. Boot procedure

Steps 1 and 2, self-test diagnostics and booting, are common to all servers. If the self-tests do
not pass successfully, refer to Appendix A for an explanation of the failure.

Steps 3 and 4, system generation and rebooting, are necessary only on some units. System
generation may be performed on some models with internal disk drives, but may be unavail-
able on other units with internal disk drives. Table 3-38 lists system generation require-
ments. System generation may be performed on an NCS/AT, NCS/1, or NCS/2 for client
servers with or without internal disk drives. The Network Management Guide and the NCS-
installation and operation guides provide detailed information about system generation.
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Table 3-38
System Generation Requirements

Server Boot Source System Generation
Cs/1 NCS/AT, NCS/1, Not required*
NCS/2, NCS/150
CS/1 with XNS protocols Local floppy Not required*
CS/1 (or CS/1-FT) Local floppy Required
with TCP/IP protocols
CS/1 with byte-synchronous Local floppy Required

interfaces.

* System generation may be required for nonstandard software or installation.
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3.7.1 System with an Internal Disk Drive
Follow these steps to start up a CS/1 system that has an internal disk drive:

1.

Power on the unit by pressing the "I" side of the power switch (located on the server’s
back panel). If the Power and Self Test LEDs on the front panel fail to light, power off
the server by pressing the "O" side of the power switch. Verify that the power cord is
properly connected to a working outlet; then power on the unit again.

While the Self Test LED is still lit, place the diskette in the drive with the label facing
right (i.e., away from the LEDs).

If the Self Test LED turns off or begins flashing before the diskette is in place, insert the
diskette and press the Reset switch to restart the server.

During self-test diagnostics, the Self Test LED remains lit. If the Self Test LED remains
lit longer than 15 seconds, one or more boards have failed the self-test diagnostics.
Remove the server’s top cover and check the status of the Self Test LEDs on the indivi-
dual boards. A lit LED indicates a board failure (Section 3.3 includes an illustration of
each board; and Appendix A describes self-test diagnostics).

¢* CAUTION *¢

The unit is still powered on. Do not drop or place any object in the enclosure.

If a console terminal is attached to the CS/1 conmsole port, check the console for
confirmation of the failure. Depending on where the failure occurred, the system may
not be able to report the failure on the console (e.g., MCPU or MCPU20 failure).
Report the board failure and console messages (if any) to Bridge, or an authorized ser-
vice representative.

If the Self Test LED flashes on and off after the self-test diagnostics have completed (i.e.,
after the LED has been lit for 15 seconds and has then gone out), verify that the floppy
diskette is properly inserted in the drive. Press the Reset switch to try again.

If the Self Test LED turns off within 15 to 30 seconds after power is applied, the server
enters bootstrap phase and the Boot State LED lights. Appendix B describes the
bootstrap procedure. When the bootstrap process is complete, the Boot State LED turns
off; bootstrap takes approximately 20 seconds for CS/1s and slightly longer (some 15 to
20 seconds typically) for CS/1-FTs. If the LED remains lit longer than 60 seconds, con-
tact a service representative.

After the bootstrap process is complete, the server reads software configuration informa-
tion (e.g., parameter tables, routing tables, directory of logical names) from the diskette,
which requires approximately 20 seconds. After the process is complete, the system is
ready to be checked out.
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3.7.2 System without an Internal Disk Drive
The procedure for starting up a diskless server is as follows:

1. The server being checked out must be attached to the network, and the network must
include an operational NCS that has been configured to support that server. The
NCS/AT, NCS/1, NCS/2, and NCS/150 are described in detail in their respective instal-
lation and operation guides.

*s NOTE **

When performing startup of a CS/1-FT from an NCS, be sure that the NCS
that is to perform the startup is attached to the CS/1-FT via network cable 0,
or the cable connected to NBA connector O (see Figure 3-16).

For a CS/1-FT with an NBA-EE assembly, this connector is labeled TRANS-
CEIVER 0; for a CS/1-FT with an NBA-BB assembly, the connector is labeled
RF MODEM 0; for a CS/1-FT with an NBA-EB assembly, the connector is
labeled RF MODEM 0.

2. On a server with the Ethernet network interface, with the system powered off, connect
the transceiver cable between the server and a transceiver.

** CAUTION °**

Connecting or disconnecting the cable between a server and an Ethernet trans-
ceiver while the system is powered on can damage the transceiver, RFM/S, or
Multistation Access Unit.

3. Power on the system by pressing the "I" side of the power switch (located on the unit’s
back panel). If the Power and Self Test LEDs on the front panel fail to light, power off
the server by pressing the "O" side of the power switch. Verify that the power cord is
properly connected to a working outlet; then power on the system again.

4. If the Self Test LED remains lit longer than about 15 seconds, one or more boards have
failed the self-test diagnostics. Remove the unit’s top cover and check the status of the
Self Test LEDs on the individual boards. A lit LED indicates a board failure. Refer to
Section 3.3 for an-illustration of each board, and to Appendix A for a description of the
power-on diagnostics.

¢#¢ CAUTION *¢

The unit is still powered on. Do not drop or place any object in the enclosure.
If a console terminal is attached, check the console for confirmation of the failure.
Depending on where ‘the failure occurred, the system may not be able to report the

failure on the console (e.g., MCPU or MCPU20 failure). Report the board failure and
console messages (if any) to Bridge or an authorized service representative.
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The Self Test LED remains lit, unflashing, for approximately 15 seconds while the diag-
postics are running. If the Self Test LED flashes on and off after the Self Test diagnos-
tics have completed, verify that the NCS is properly configured and attached to the net-
work. Press the Reset switch to try again.

If the Self Test LED turns off within about 15 seconds after power is applied, the system
enters bootstrap phase and the Boot State LED comes on. Refer to Appendix B for a
description of the bootstrap procedure. When the bootstrap process is complete, the
Boot State LED turns off. Bootstrap can take between 4 and 60 seconds, depending on
the type of NCS from which the bootstrap process is being performed. If the LED
remains lit longer than 60 seconds, contact a service representative.

After the bootstrap process is complete, the server reads default parameters from the
NCS. Parameter values read at this time include port configurations, global parameters,
and passwords. This process takes approximately 20 seconds. The CS/1 is ready to be
checked out after bootstrap is completed. Refer to Section 3.8 for the system checkout
procedure.
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3.8 System Checkout
You can check out a CS/1 either locally or remotely, depending on its model:

e A CS/1 with an SIO-A, SIO-16, or SIO-3270 board and an asynchronous terminal

attached is checked out locally. Local checkout procedures for a CS/1 are described in
Section 3.8.1.

¢ All other CS/1s must be checked out by accessing them in remote mode from a terminal
attached to an SIO-A, SIO-16, or an SIO-3270 port on a server somewhere on the net-
work. Remote checkout procedures are described in Section 3.8.2. The CS/1 being
checked out and the server to which the terminal is attached must be running the same
set of high-level protocols. To check out a CS/1 running the OSI protocols, the network
manager must connect to the remote server via port 136.

Before checking out a server, make sure:

e Sysgen has been run, if the server requires it. Refer to Table 3-38, in Section 3.7, for
Sysgen requirements. .

e  Servers with an Ethernet interface or Bridge Broadband network interface internal disk
drive have not been attached to the network. These servers are attached to the network
during the checkout procedure. -

3.§.1 Local Checkout

After you have started up the CS/1 successfully, follow these steps to check out the server.
Terminate each command by pressing the Return key.

1. Attach a terminal to an SIO-A, SIO-16, or SIO-3270 port that is configured for the same
parity and databits as the terminal. Sections 3.6.4, 3.6.5, and 3.6.6 list default terminal
port settings and describe cabling instructions for the CS/1.

2. Power on the terminal and press the Return key. A few moments after the CS/1 starts
up, a welcome message and prompt should appear on the terminal. They should look
something like this:

Welcome to your Communications Server

>

If they appear, skip to step 6.

I no welcome message and prompt appear on the terminal, verify that the Data
Received LED on the server’s front panel flashes when & key on the terminal is pressed.

3. If the LED flashes but no prompt appears, verify that the port parameters are set
appropriately for the terminal. A port configured for interaction with a host will not
interact appropriately with a terminal. Refer to Section 3.6.4, 3.6.5, or 3.6.6 for default
terminal port settings and for cabling information, depending on the I/O interface.

4. N the LED does not flash, verify that the I/O cable is properly attached to both the
device and the CS/1. Once the cables are attached properly, repeat step 2.

Bridge Communications, Inc. Page 3-77



10.

11.

If the server still does not respond, contact Bridge or an authorized service representa-
tive.

After the welcome message and prompt appear on the terminal, verify that the terminal
can communicate successfully with the server by entering the command:

show address

Servers running the XNS or OSI protocols respond with the server’s entire network
address: network number, station address, and port number. Make a note of the port
number, which will be used later in this procedure (step 12). Servers running the
TCP/IP protocols display only the port number.

If either the command or the resulting display appears as a string of random characters
or does not appear at all, the terminal is not transmitting with the same baud rate, par-
ity, or databits as the server. Check the baud rate, parity, and databits of both the ter-
minal and the CS/1 port. If these settings do not match, either adjust the terminal or
attach it to a CS/1 port whose parameters do match the terminal’s requirements (Table
3-35 lists the default port parameters for the CS/1 with four SIO-A modules; Table 3-36
lists the default port parameters for the CS/1 with four SIO-16 modules).

After the server and the terminal have successfully established two-way communication,
the privilege level of the terminal must be set. For servers running the XNS or TCP/IP
protocols, set the privilege level of the terminal to Global Network Manager by entering
the command:

set priv=gnm

For servers running OSI protocols, set the privilege level of the terminal to Local Net-
work Manager by entering the command:

set priv=inm
In either case, a password is required; the default password supplied with the system

software is the null string (""); simply press the Return key.

Attach a second terminal to another SIO-A, S10-16, or SIO-3270 port on the server. If
necessary, use the SETDefault command from the first terminal port to adjust the baud
rate, parity, and databits parameters of the second terminal port. The SETDefault com-
mand is described in the Connection Service User’s Gusde.

Test the connection between the server and the second terminal by following the same"
steps as for the first terminal (steps 2 through 8).

Place the second terminal in Listening mode (so that it can be the destination of a con-
nection) by entering the command:

listen
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Establish a connection from the first terminal to the second terminal. For a server with
the XNS or OSI protocols, enter the following command using the port number obtained
in step 6:

connect !{destination port number)

For a server running the TCP/IP protocols, enter the commands:
setd (!<port §>) ip=CInternet address)

connect (Internet address of port)

*s NOTE **

The address assigned to a port using the SETDefault command must have the
same network number portion as the server address assigned during system
generation.

Once the connection is established, all characters typed on the first terminal appear on
the second, and vice versa, but the data is not echoed on the terminal sending the data.
Test the connection by typing a few characters on both terminals.

From the first terminal, terminate the connection by typing the Enter-Command-Mode
character (typically "<CTRL-">" or "<CTRL-">") and the command:

disconnect

When all the servers in the network are checked out and are operating properly, connect
the server to the network cable and check out the connections across the network.

If the server has an Ethernet or Bridge Broadband interface, power off the server, attach
the network cable to the server’s network interface connector (refer to Section 3.3.12),
and then power on the server (refer to Section 3.7 for the startup procedure).

Form a connection from a terminal on one server to a terminal on another. For servers
running the XNS or OSI protocols, enter the command:

connect %<address)!(destination port number)

For a server running the TCP/IP protocols, enter the command:
connect ¢(Internet address of bort)

Terminate the connection by entering the command:

disconnect
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3.8.2 Remote Checkout

This section describes the procedure for checking out a CS/1 by accessing it in remote mode.
Throughout this procedure, the server being checked out is referred to as server A; the server
used to perform the remote checkout is referred to as server B. This procedure makes the fol-
lowing assumptions about server A:

o Server A is a CS/1 and, if the device attached to server A is a host, the host has been
properly configured.

The remote checkout procedure makes the following assumptions about server B:

¢ Server B is an asynchronous server runmng the same protocols as the server being
checked out.

¢ Server B has a terminal attached.
o  Server B has been checked out and is functioning properly.

Remote access cannot be made from a server running the XNS protocols to a server running
the TCP/IP or OSI protocols, or vice versa.

1. Run the startup procedure (Section 3.7) on server A.

2. If server A has an Ethernet interface, power off the server, attach the transceiver connec-
tor the network cable, (refer to Figure 2-4 in Section 2.3.1 for an illustration of the con-
nector), and power on and reboot server A (refer to Section 3.7 for the startup pro-
cedure).

3. From a terminal attached to server B, an asynchronous server whose protocols match
those running on A, obtain Global Network Manager privilege for CS/1s running the
XNS or TCP/IP protocols by entering:
set priv=gnm

Or, obtain Local Network Manager privilege for CS/1s running the OSI protocols by
entering:

set priv=inm

In either case, a password is required; the default password shipped with the tystem‘
software is the null string (""); simply press the Return key.

4. Access server A in remote mode (XNS or TCP/IP protocols only). For a server running
the XNS protocols, enter the command:

remote X{address)
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For a server running the TCP/IP protocols, enter the REMOTE command and the
Internet address, as follows:

remote (Internet address)

For a server running the TCP/IP protocols version 11000 and later, the Internet address
must have been established previously.

For a server running the OSI protocols, enter the command:

connect %<address)!136

The REMOTE command is not available for servers running the OSI protocols. Instead,
a connection is made through the network management port, port 136. This port, and

network management services associated with it, are described in the Connection Service
User’s Guide.

5. Verify that server A is functioning properly. At the "Remote:" prompt on the asynchro-
nous terminal attached to server B, enter the command:

show version

Server A should respond by displaying the current version of software running in the unit
and the current PROM firmware revisions. If server A responds with the message
"Timeout failure," either server A is not running properly or a problem may exist with
the transceiver connec:ion to server A. Check the transceiver connection to server A.

6. Press the Break key to exit remote mode.
Form a connection from server B to a device or network attached to server A.

If server A is a CS/1 running the XNS or OSI protocols, enter the following command at
the asynchronous terminal attached to server B:

connect %¥<address)!(destination port number)

If server A is a CS/1 running the TCP/IP protocols, enter the following command at the
asynchronous terminal attached to a port on server B: ’

connect (Internet address)

The Internet address must have been established previously.
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8. A final step is required for detecting a single-cable fault on a CS/1-FT. To detect such a
fault, first break the connection just established. Use the the following command,
entered from the terminal attached to server B:

disconnect
Now enter the following command from the same terminal:
show arptable

This command generates a listing that provides information concerning the mapping
between Internet addresses and Ethernet addresses of devices that communicate with
these servers, lists available addresses, and shows the currently in-use addresses. For
Ct/1-FTs, there will be two cables indicated as available in the Show Arptable listing
for each server’s (in this case, servers A and B) Internet addresses listed in the arptable.
I only one cable is shown as available, then a single cable fault has been detected. The
Connection Service User’s Guide provides more information concerning the Show Arpt-
able command.
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3.9 MCPU20 Firmware Configuration

This section describes setting the MCPU20 configuration parameters through the console
port.

Certain parameters, such as auto reboot, console baud rate, and download baud rate, are

stored by the MCPU20 in EEPROM (Electrically Erasable PROM). To alter these parame-
ters, follow these steps:

1. Attach a terminal to the console port of the CS/1 system and power it on.

The default baud rate for the console port of the CS/1 is 9600 baud; this option is alter-
able during the firmware configuration process. The character format is eight bits
without parity and is not user-configurable.

Power on the CS/1, or if power has already been applied, press the Reset switch.
Press the Return key. A display similar to the following appears:

Series 1 Power-up

MCPU20 - Passed M3 MMON rev XXX

0 - IEC/M 512KB - Passed Station Address - 080002XXXXXX M1 IECM rev. XXX
1 - SI0 - passed MO ASYNC rev XXX

2 - Not Present

3 - Not Present

4 - Not Present

Bridge Communications MCPU20 Monitor
>

The actual message will differ depending on the boards and versions of firmware present
in the CS/1 system. The twelve-digit number, which is represented above as
080002XXXXXX, is an Ethernet address.

Firmware configuration is part of a program built into the MCPU20’s firmware, known
as the monitor. The angle-bracket (>) prompt indicates that the monitor is ready to
accept monitor commands.

4. At the angle-bracket prompt, enter the following command and press the Return key:
> fe
The following menu appears:

Firmware Configuration Utility
Commands:

C - Change parameters
D - Display parameters
E - Exit to monitor

?
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These commands have the following functions:

C  Alters current parameters
D Displays the current parameter settings
E Returns to the monitor prompt (>)

5. To change any of the configuration parameters, select C. The following parameters are
displayed with their current settings (factory default settings shown):

Current Parameters:

0. Console baud rate 9600

1. Download baud rate 9600

2. Auto reboot Reboot only
3. Initial Boot Source Auto

4. Number of reboots 00

§. Network boot string _csl

6. Drive type 96 TPI

Q. Previous menu -

Select Parameter ?
Sections 3.9.1 through 3.9.6 describe each of these parameters. To modify a parameter
setting:

a. Press the number corresponding to the parameter you wish to modify. Do not press
the Return key.

b. The choices available for the parameters are displayed. Make your selection.

c. The new value is entered next to the parameter name, and the list of parameters is
redisplayed.

To return to the Firmware Configuration Utility menu, press Q.

If you press an incorrect key, the message "Illegal parameter" appears, and the

choices are redisplayed. , B .
d. Select E to return to the monitor prompt shown in step 3.

6. To exit monitor mode, press the reset switch or power off the IB.

The following subsections describe MCPU20 firmware configurable parameters.
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3.0.1 Console/Download Port Baud Rate

These two parameters allow individual selection of different baud rates for the console port

and the download port. Baud rates of 110, 300, 1200, 2400, 9600, 19200, and 38400 are sup-
ported.

$.9.2 Automatic Reboot

After a fatal error, the system reboots if the auto reboot parameter is set to "r" (reboot
only); it boots to monitor if it is set to "m" (boot monitor); it uploads the current CS/1 sys-
tem image to the NCS and then reboots if this parameters is set to "u" (upload).

3.9.8 Initial Boot Source

The four options for the initial boot source parameter are "m" (Monitor), "n" (Network), ""
(Floppy), and "a" (Automatic). When the boot source is set to Monitor, the CS/1 enters
monitor mode after passing the self-test. When the boot source is set to Network, the CS/1
atteinpts to boot by sending the network string to the network. When the boot source is set
to Floppy, the CS/1 attempts to boot from the floppy diskette.

If the initial boot source parameter is Automatic, the system tests for attachment of a termi-
nal to the :unsole port. If a terminal is attached, the CS/1 enters the monitor and waits for
entry of the boot source. If no terminal is attached, the CS/1 attempts to boot from the
floppy diskette. If this attempt fails, the CS/1 will try to boot from the network using the
network boot string.

3.9.4 Number of Reboots

This parameter displays the accumulated number of system fatal exceptions and panics. To
set this value to zero, set it to "R" (reset).

3.9.5 Network Boot String

The network boot string is sent over the network and should elicit a confirmation response
from a network boot server. The default string is _csl. Do not change this string. This
parameter applies to CS/1s that are configured for network boot.

8.9.6 Drive Type

Both 96- and 48-TPI disk drives are supported, although Bridge currently supplies only the
96-TPI drives with MCPU20 board-based servers.
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3.10 System Shutdown Procedure
To shut down a CS/1, follow these steps:

1. Notify all users that the server is being shut down. You may do so from an SIO-A,
SIO-16, or SIO-3270 port on a CS/1 via the Broadcast command, described in the Con-
nection Service User’s Guide.

2. Disconnect all active sessions from the CS/1. Refer to the Connection Service User’s
Guide for detailed descriptions of the commands used to display a list of sessions and to
disconnect sessions.

Remove the diskette from the disk drive before powering off the server.

4. Turn off the power to the server.
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3.11 Preventive Maintenance

Bridge recommends the following general procedures for preventive maintenance:

1.

Observe the environmental requirements listed in Section 2.4. Temperatures outside the
recommended range degrade system reliability and cause diskette access errors.

Keep the unit’s top cover closed (except when actually adding or replacing boards) to
ensure proper cooling of the unit.

When adding or replacing boards, handle the boards carefully. Avoid touching the gold
board edge area, since body oils can affect the conductivity of the surface.

Clean the air intake filter periodically by scrubbing it with a stiff brush to remove accu-

mulated dust and lint. The filter is located inside the enclosure, between the front panel
and the cardcage.

Before powering on, powering off, or resetting the unit, be sure the disk activity LED on
the unit front panel is not lit. Remove the diskette from the disk drive before powering
the unit on or off.

Handle the diskette carefully. Always hold the diskette by its protective cover or by the
label area; never touch the exposed areas of the diskette itself.

In case of a system crash, an immediate memory dump may aid in diagnosing the prob-
lem. The network manager should keep two formatted diskettes available for this pur-

pose. The procedure for obtaining a memory dump is described in the Network Manage-
ment Guide.

To avoid excessive diskette wear, change the system diskette every three months. The
Network Management Guide describes the procedure for copying diskettes.

When the system diskette is changed, clean the disk head by using a head cleaning
diskette (e.g., Inmac 7157). A head cleaning diskette is available as an option from
Bridge as part of the Installation Support Tool Kit (CS/1-INTK).
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SECTION 4

SYSTEM MODIFICATION

This section describes modifications that can be made to CS/1s and outlines procedures for
making these modifications..

4.1 Standard System Features

The CS/1 product line consists of modular system components. Standard equipment, ser-
vices, and manuals provided with a CS/1 include:

e MCPU or MCPU20 board

e Floppy Disk Controller (FDC) board (MCPU board-based servers with an internal disk
drive only)

e CS/1 Installation Guide

¢ Connection Service User’s Guide
¢ Network Management Guide

e  Configuration Guide

Depending on the server model, certain required system components are selectable, such as
network controller modules, I/O interface modules, and system software with compatible
firmware. Each network controller module and I/O interface module automatically includes
the appropriate backpanel attachment assembly (e.g., the Token Ring Controller module
includes the TBA assembly; the SIO-3270 module includes the CBA assembly, and so on).
Table 4-1 lists the components selectable for each version of the CS/1.
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Table 4-1 Selectable System Components

Network
Server Interface I/o
Model Module Module Software
Cs/1 Choice of Choice of Choice of
EC/2, SIO-A, SIO-16, XNS, TCP/IP, or

IBC/M, or SI0-3270, SIO-H422, OSI protocols;

TRC/M SIO-HS422, or V.35* MCPU20 board-based
units provide only
TCP/IP protocol support.

CS/1-FT IBC/M** Same as above

* Up to four modules may be intermixed within the server.
- ¢¢ CS/1-FTs employ two IBC/M boards. Refer to Sections
3.3.3 and 3.6.1, and Appendix C for more information.
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4.2 Optional System Components

The following equipment and services are optional with the CS/1 products:
e S5Yeinch floppy diskette drive

e Network interface cables

e Device cables

*  Software Technical Reference Manual

4.8 Adding I1/0 Modules
This section describes the steps required for adding and replacing I/O modules.

*s NOTE **

When installing a module, connect the cable to the appropriate header on the MBI
assembly.

Refer to Appendix C for descriptions of the I/O versions.

Each SIO module consists of one SIO board, one backpanel assembly, one SIO-to-backpanel
cable, one 60-pin card edge connector, and two #4-40 x 0.50 in., cross-head, recessed screws
with washers.

The SIO-16 module also includes a power cable for connecting the SBA-16 board with the
MBI board.

The SIO board version and the backpanel assembly version must be compatible (e.g., an
SIO-16 board must be used with an SBA-16 assembly). Steps for adding or replacing a back-
panel assembly are included in the instructions.

SIO slot assignments are as follows:

Board#1 SlotH
Board #2 Slot G
Board #3 SlotF
Board#4 SlotE

SIO, SIO-16, or SIO-3270 board numbers must be assigned in sequence and in ascending
numeric order. When adding a new SIO, SIO-16, or SIO-3270 board, a.lways assign the next
unused number.

*¢ CAUTION *¢

Electro-static discharge (ESD) can damage PROMs and other circuit board com-
ponents. Do not remove a circuit board or PROM from its static protective pack-
age prior to installation. When handling any circuit board or PROM, avoid touch-
ing pins, leads, solder connections, or gold-plated edges. Failures resulting from
ESD may void your warranty. For handling instructions, refer to Section 3.1.
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The steps required to add any SIO module are as follows:

1.
2.

3.

4.

7.
a.

9.
10.

1L

Verify that the unit is powered off.

Remove the top cover. Disengage each ball stud separately by lifting each side of the
back overhang with a brisk upward motion.

H the new assembly is an SBA-422H, SBA-422A, SBA-H422A, SBA-HS422, or SBA-
V.35, go to step 5.

If the assembly is an SBA-A, SBA-16, CBA, SBA-SM, or SBA-ST, place the 60-pin card
edge connector in the appropriate slot of the cardcage and bolt it in place with the two
screws and washers provided. Pin 1 of the connector must be adjacent to the 86-pin con-
nector. '

Remove all cables going to the cardcage and the MBI assembly.

Remove the three cross-head screws attaching the cardcage to the chassis and carefully
lift out the cardcage.

If the assembly is an SBA-A, SBA-16, SBA-SM, or SBA-ST, elevate the cardcage and
insert the end of the backpanel cable into the 60-pin card edge connector installed in step
3. The colored stripe on the cable must point toward the outside of the cardcage. Be

careful not to bend the pins when inserting the cable connector in the card edge connec-
tor.

If the assembly is an SBA-422H, SBA-422A, SBA-H422A, SBA-HS422, or SBA-V.35,
place the 60-pin card edge connector in the appropriate slot of the cardcage and bolt it
with the two screws and washers provided. Pin 1 of the connector must be adjacent to
the 86-pin connector. Be careful not to bend the pins when inserting the cable connector
in the card edge connector.

If the assembly is a CBA, remove the three cross-head screws attaching the cardcage to
the chassis and lift out the cardcage carefully. Insert the end of the flat cable connector
into pins 2 through 19 of the Multibus P2 connector that was installed in step 3, above.
The ribbon cable connector contains two notches, one at each end of the connector. To
connect the ribbon cable to the appropriate pins, orient the first notch in the connector
over pin 1 and the second notch over pin 20 so that only pins 2 through 19 are con-
nected; pin 1 and pins 20 through 60 are not connected to the ribbon cable. When con-
nected appropriately, the ribbon cable leads toward the power supply. :

Verify that the filter foam is placed correctly before replacing the cardcage.

Replace the cardcage and reinstall the three cross-head screws, attaching the cardcage to
the chassis. ' '
Reconnect all cables to the cardcage.

Remove the six $4-40 x 0.25" screws holding the appropriate blank backpanel cover to
the chassis back panel. The leftmost backpanel cover (as seen from the back of the unit)
is assigned to board number 1. The backpanel cover to its right is assigned to board 2;
the next, to board 8; and the rightmost, to board 4.

If the backpanel cable was not shipped from the factory already connected to the back-
panel assembly, connect the free end of the backpanel cable to the bottom header (J10).
The red mark on the cable must point toward the fan (i.e., toward the pin-60 side of the
connector).
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12.

13.

14.

15.

16.

Attach the new backpanel assembly to the backpanel using the six screws and washers
removed in step 10.

If the backpanel assembly is an SBA-16, connect the power cable to the SBA-16 and to
the MCPU board.

Assign an SIO board number to the new board (refer to Sections 3.3.8, 3.3.9, and 3.3.10,
respectively for SIO, SIO-16, and SI0-3270 board default port configuration informa-
tion). .

Install the new SIO board in the cardcage slot in which the new 60-pin connector was
installed in step 3 or 5. Seat the new board with a firm downward push.

To replace the top cover, align the gridded area on the cover with the fan and push the
cover down gently until it snaps into place.

Bridge Communications, Inc. Page 48



- waal="UJ

4.4 Replacing an SIO Board
This section describes the procedure for replacing an installed SIO, SIO-16, or SIO-3270
board.

[ X ] NOTE L 1 J

If an SIO-16 module is replacing an SIO-A module, some software configuration
may be necessary. See the descriptions of the ReaD and SetDefault commands in
the Connection Service User’s Guide.

1. Verify that the unit is powered off.

2. Remove the top cover by lifting each side of the back overhang.

3. Remove the board by pulling up firmly on the extractor levers. Place the board in the
protective bag in which the replacement board was shipped.

4. Assign a board number to the replacement board (refer to Sections 3.3.8 through 3.3.10,
depending on the board type).

¢ CAUTION °¢

Electro-static discharge (ESD) can damage PROMs and other circuit board
components. Do not remove a circuit board or PROM from its static protec-
tive package prior to installation. When handling any circuit board or PROM,
avoid touching pins, leads, solder connections, or gold-plated edges. Failures
resulting from ESD may void your warranty. For handling instructions, refer
to Section 3.1.

5. Install the replacement board in the slot from which the original board was removed in
step 3.

6. Replace the top cover.
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4.5 Replacing Firmware

To replace firmware, follow these steps:

1.
2.
3.

Power off the server and unplug the power cord from the power source.
Remove the top cover by lifting each side of the back overhang.

Remove the board that contains the PROM to be replaced by pulling up firmly on the

extractor levers. Table 4-2 lists each PROM type and the board on which each is
installed.

Table 4-2 CS/1

PROM Types
PROM Associated
Identifier Board

M3 MMON MCPU20

° | M1 MMON MCPU

MO ASYN SIO-A, -16

M1 SYNC Synchronous S10
M2 CURZ S10-3270

M2 IBCM IBC/M

M1 I[ECM IEC/M

For all SIO versions identify the PROM to be replaced by comparing the alphanumeric
identifier on the new PROM with that of the old PROM. Do not interchange a low-order
PROM with a high-order PROM.

Take note of the orientation of the notch or prong 1 identifier in the old PROM. The
new PROM must be oriented in the same direction. Do not use the printed label to
determine the orientation of the PROM.

¢¢ CAUTION *¢
When the system is powered on, failure to orient the PROM correctly destroys
the PROM.
Using a small screwdriver or PROM-pulling tool and making sure not to bend the
prongs, carefully pry the old PROM out of its socket.
Remove the new PROM from the antistatic foam shipping pad.

If the rows of prongs have been misshapen, push the side of the PROM against a flat sur-
face 30 that the prongs are at right angles to the PROM body and fit easily into the
socket.
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10.
11.

12.

13.
14.

Being careful to line the prongs up with the socket, gently push the new PROM into its
socket.
¢¢ CAUTION °*°
Be certain that no prongs are bent under the body of the PROM. Each prong
must be properly inserted into the socket.
Place the old PROM in the antistatic foam pad.

The unit may now be powered on to run the self-test diagnostics, described in Appendix
A. Retain the old PROM until the system has been powered up and tested with the new
firmware.

If the new PROM fails the self-test diagnostics, verify that the PROM prongs are
correctly inserted into the socket, and that no prong is bent under the PROM. Check
the orientation of the PROM.

Follow the instructions in the release memo for return of the firmware.

Replace the top cover by aligning the gridded area on the cover with the fan and pushing
the cover down gently until it snaps into place.
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4.6 Adding Custom Interfaces
Custom interfaces that can be added to the CS/1 are:
¢  Additional Multibus board(s) in the cardcage

e  Additional iSBX™ bus device(s) on the MCPU; iSBX is not supported by MCPU20
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APPENDIX A

POWER-ON DIAGNOSTICS

The power-on, self-test diagnostics, which determine whether the boards in the system are
functioning correctly, are performed automatically whenever the CS/1 is powered on or reset.
The tests are grouped into primary and secondary tests.

The primary test runs on the Main CPU (MCPU or MCPU20) board. If the primary test
fails, there is a fault on the Main CPU board, and further testing is aborted. The Self Test
LEDs on the front panel and on the Main CPU board itself remain lit.

If the primary test is successful, the secondary tests are performed on the network controller
and SIO boards.

On servers with an EC/2, a failure in the checksum PROM and RAM tests aborts further
testing. On servers with an IBC/M, a failure in the checksum, 8253, or RAM tests aborts
further testing. On servers with a TRC/M, a failure in the RAM tests aborts further testing.

If a console terminal is present during the power-on diagnostic tests for the EC/2, the
IBC/M, or the TRC/M, error messages and test results are displayed on the terminal screen,
if possible. When a secondary test fails, the monitor retains control of the system and waits
for further commands. If this occurs, contact Bridge or an authorized service representative.

When all the tests are completed, the system is ready to be booted. Appendix B describes
the bootstrap procedure.

The self-test diagnostics check most of the server hardware functionality. A ﬁore complete

diagnostic package, called the Installation Support Tool Kit (CS/1-INTK), is available as an
option from Bridge.
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The following sections describe the diagnostics for the individual boards. Section A.3 lists the
status and error messages associated with each board. Figure A-1 in Section A.3 illustrates a
sample screen of messages following the power-on diagnostics for the CS/1 server.

A.1 Primary Tests
Primary tests are performed on the Main CPU boards (MCPU and MCPU20).

A.1.1 MCPU Board Diagnostics

The MCPU board contains two diagnostic LEDs, labeled SELF TEST and Halt. Figure 3-6
in Section 3.3.5 illustrates the positions of the LEDs on the board. The Self Test LED lights
at power-on and reset to indicate that the self-test diagnostics are running. The LED turns
off when the diagnostics complete successfully (10 to 12 seconds, depending on the amount of
memory on and the speed of the board). If the LED fails to light at all, or if it remains lit
longer than 12 seconds, the board should be replaced.

The Halt LED lights at power-on and reset or when the microprocessor is in a halt state. If
the failure that caused the Halt LED to light is in the software, pressing the Reset switch on
the front panel may clear the problem. If the Halt LED remains lit after a system reset, or if
it lights frequently during normal operation, a malfunction is indicated; contact Bridge or an
authorized service representative.

Table A-1 lists the MCPU self-tests. If an error is encountered in tests 1 through f, further
testing is aborted; an error message is sent to the console terminal, if possible. Section A.3
lists the status and error messages associated with the MCPU self-tests.

Table A-1 MCPU Self-Tests
Test Number Test Name
1 Prom low byte checksum
2 Prom high byte checksum
3-7 9513 5-channel counter
8 Onboard data bus ripple
9 Onboard address bus ripple
a-c Onboard RAM march
d-f Onboard RAM refresh
10-11 9513 interrupts
12 Multibus timeout
13-14 Offboard data bus ripple
17-18 Offboard address bus ripple
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A.1.2 MCPU20 Board Diagnostics

The MCPU20 contains two diagnostic LEDs for main processor halt and self tests. Figure 3-
9 in Section 3.3.6 illustrates the positions of LEDs on the board.

The Self Test LED lights at power-on and reset to indicate that the self-test diagnostics are
running. The LED turns off when the diagnostics complete successfully (15 to 30 seconds,
depending on the amount of memory in the system). If the LED fails to light at all, or if it
remains lit longer than 30 seconds, the board should be replaced.

The Halt LED lights at power-on and reset or when the microprocessor is in a halt state. If
the failure that caused the Halt LED to light is in the software, pressing the Reset switch on
the front panel may clear the problem. If the Halt LED remains lit after a system reset, or if
it lights frequently during normal operation, a malfunction is indicated; contact Bridge or an

authorized service representative.

Table A-2 lists the MCPU20 self-tests. If an error is encountered in tests 1 through d,
furtber testing is aborted; an error message is sent to the console terminal, if possible.

Table A-2 MCPU20 Self-Tests

Test Number

A.O TP OO0 I U ibh W)=

Test Name

UART data bus ripple test

Prom checksum

EEPROM initialization test

8253 3-channel counter test

RAM data bus ripple test

RAM RAS and CAS generation test
RAM address bus ripple test

RAM march test

RAM refresh test

8253 interrupt test

8272 initialization test

82530 UART tests: channelsaand b
Multibus timeout test

Bridge Communications, Inc.
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A.2 Secondary Tests
Secondary tests run on the EC/2, IBC/M, TRC/M, and SIO boards.

A.2.1 EC/2 Board Diagnostics

The EC/2 board is available in two versions: the 256-kilobyte EC/2 and the 512-kilobyte
EC/2. The versions are identical, except for the differing memory sizes.

The EC/2 board contains six LEDs: one Halt LED and five Self Test LEDs (labeled A
through E). At power-on, all the LEDs are turned on. Then, as the EC/2 board runs its 18
self-tests, the LEDs corresponding to the number of the test being run light. The test
number is encoded in binary on the board’s self test LEDs. For example, if LED A lights,
binary 10000 is indicated, corresponding to test number 16. If no errors are encountered, the
LEDs are turned off.

The Halt LED lights at power-on and reset or when the microprocessor is in a balt state. If
the failure that caused the Halt LED to light is in the software, pressing the Reset switch on
the front panel may clear the problem. If the Halt LED remains on after a system reset, or if
it lights frequently during normal operation, a malfunction is indicated; contact Bridge or an
authorized service representative.

During EC/2 testing, a failure on the checksum PROM and RAM test aborts further testing.

Figures 3-2 and 3-3 in Section 3.3.1 show the positions of the LEDs on the EC/2 board (part
numbers 06-0021-xx and 06-0041-xx, respectively).

Table A-3 lists the EC/2 board self-tests. Section A.3 lists status and error messages associ-
ated with the EC/2 board self-tests.
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Table A-3 EC/2 Board Self-Tests

Test Number
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Test Name

PROM Low Byte Checksum

PROM High Byte Checksum

8253 Three-Channel Timer Test

Onboard Data Bus Ripple Test

Onboard Address Bus Ripple Test

Onboard RAM March Test

Onboard RAM Refresh Test

8253 Timer Generated Interrupt

Channel Attention Generated Interrupt Test
Test and Set Check of Lock

Lance Initialization Test

Lance Single Fragment Transmission Test
Lance Transmission and Reception of a
Single Fragment Test

Lance Transmission and Reception with Odd
Length Test

Lance Transmission and Reception without
CRC Error Test

Lance Transmission and Reception with
CRC Error Test

Bridge Communications, Inc.
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A.2.2 IBC/M Board Diagnostics

The IBC/M board contains seven LEDs: one Halt LED, one Carrier Sense LED, and five Self
Test LEDs (the LED area is labeled simply "LEDs"; individual LEDs are unlabeled).

In order for self-tests to run successfully on the IBC/M board configured for connection to a
Bridge Broadband network, the RFM/5 modem must be installed and connected to the
server. The server, however, need not be attached to the network.

At power-on, all the Self Test LEDs light for approximately 3 seconds and then briefly go
out. As each self-test runs, the LEDs relight correspondingly. If no errors are encountered in
a test, the LED for that test turns off.

The Halt LED lights at power-on and reset or when the microprocessor is in a halt state. If
the failure that caused the Halt LED to light is in the software, pressing the Reset switch on
the front panel may clear the problem. If the Halt LED remains on after a system reset, or if
it lights frequently during normal operation, a malfunction is indicated; contact Bridge or an
authorized service representative.

The Carrier Sense LED indicates network activity. If this LED does not light during normal
operation, contact Bridge or an authorized service representative.

Figures 3-4 and 3-5 in Sections 3.3.2 and 3.3.3 shoiv the positions of diagnostic LEDs on the
IBC/M board.

Table A-4 lists the IBC/M self-tests. Section A.3 lists status and error messages that may
appear on the terminal screen.

Table A-4 IBC/M Board Self-Tests

Test Number Test Name

Checksum 0-7

Checksum 8-F

8253 channel 0

8253 channel 1

8253 channel 2

RAM data bus ripple test
RAM address bus ripple test
RAM pattern test

RAM refresh test

TIC interrupt

Modem 8251 test

82586 Self-test

82586 internal loopback
82586 multiplexer test

M A0 oD OO0 IO U N -
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A.2.8 TRC/M Board Diagnostics

This section describes the TRC/M board diagnostics. Although the TRC/M board contains
no diagnostic LED indicators, the board runs self-test diagnostics that are similar to those
run on the other network controller boards. Error messages are sent to the console terminal,
if possible, when errors are encountered.

For self-tests to run on the TRC/M board, a network cable must be attached to the back of
the server; the server, however, need not be attached to the network. Section A 3 lists the
status and error messages that may appear on the terminal screen.

Table A-5 lists the TRC/M board self-tests.

Table A-5 TRC/M Board Self-Tests

Test Number Test Name

0 Initial test

1 ROM CRC test

2 RAM error test

3 Instruction test

4 Context/interrupt test

5 Protocol handler hardware test

6 System interface register test
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A.2.4 SI10 Board Diagnostics

This section describes the SIO board diagnostics. Section A.2.5 discusses the SIO-16 board
diagnostics; Section A.2.6 describes the SIO-3270 board diagnostics.

Each SIO board contains two diagnostic LEDs, labeled SELFTEST and HALT. Figure 3-10
in Section 3.3.8 illustrates the positions of the LEDs. The Self Test LED lights at power-on
and reset to indicate that the self-test diagnostics are being performed. The LED turns off
when the diagnostics complete successfully (approximately 10 seconds). If the LED fails to

light at all during power-on, or if it remains lit longer than 10 seconds, the board should be
replaced.

The Halt LED lights during reset and when the microprocessor is in a halt state. If the
failure that caused the halt LED to light is in the software, pressing the Reset switch on the
front panel may clear the problem. If the Halt LED remains on after a system reset, or if it
lights frequently during normal operation, a malfunction is indicated; contact Bridge or an
authorized service representative. Table A-6 lists the SIO board self-tests. Section A.3 lists
the status and error messages associated with the SIO self-tests.

Table A-6 SIO Board Self-Tests
Test Number Test Name
1 Prom low byte checksum
2 Prom high byte checksum
3 Onboard data bus ripple
4 Onboard address bus ripple
5 Onboard RAM march
6 Onboard RAM address pattern
7-b 9513 S-channel counter 1
c-10 9513 S-channel counter 2
11-12 9513 timer interrupts
13 Channel attention interrupt
14-15 Serial controller 1, polled
16-17 Serial controller 2, polled
18-19 Serial controller 3, polled
1a-1b Serial controller 4, polled
lc-1d Serial controller 1, stat int
le-1f Serial controller 2, stat int
20-21 Serial controller 3, stat int
22-23 Serial controller 4, stat int
24-25 Serial controller 1, rx tx int
(continued)
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Table A-8 SIO Board Self-Tests (continued)
Test Number Test Name

.26-27 Serial controller 2, rx tx int
28-29 Serial controller 3, rx tx int
2a-2b Serial controller 4, rx tx int
2¢ Multibus timeout test
2d-2e Offboard data bus ripple
31-32 Offboard address bus ripple
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A.2.5 SIO-16 Board Diagnostics

The SIO-16 board contains one LED, labeled CR1. This LED lights to indicate that the
microprocessor is in a halt state and ready to download code to the SIO-16 board’s RAM
area. The LED also lights when the server is initialized or reset. The LED is unlit when the
microprocessor is running. Figure 3-11 in Section 3.3.9 illustrates the position of this LED.

The SIO-16 board self-test diagnostics download and run automatically at power on, with no
external LEDs or other indicators. If a console terminal is present during the power-on diag-
nostic tests, error messages and test results print on the terminal, if possible.

Table A-7 lists the SIO-16 self-tests. Section A.3 lists the status and error messages associ-
ated with each test.

Table A-7 SIO-16 Board Self-Tests

Test Number Test Name

1 *  Onboard data bus ripple

2 Onboard address bus ripple

3 Onboard RAM march

4 8253 timer interrupts, counter 1

5 8253 timer interrupts, counter 0

6-7 Serial controller 1, polled

8-9 Serial controller 2, polled

a-b Serial controller 3, polled

c-d Serial controller 4, polled

e-f Serial controller 5, polled

10-11 Serial controller 6, polled

12-13 Serial controller 7, polled

14-15 Serial controller 8, polled

16-17 Serial controller 1, rx, tx internal

18-19 Serial controller 2, rx, tx internal

la-1b Serial controller 3, rx, tx internal

lc-1d Serial controller 4, rx, tx internal

le-1f Serial controller 5, rx, tx internal

20-21 Serial controller 6, rx, tx internal

22-23 Serial controller 7, rx, tx internal

24-25 Serial controller 8, rx, tx internal

26 Offboard data bus ripple

27 Offboard address bus ripple

28 Channel Attention interrupt
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A.2.6 SIO-3270 Board Diagnostics

This section describes the SI0-3270 board diagnostics. For a discussion of the SIO and SIO-
16 board diagnostics, see Sections A.2.4 and A.2.5, respectively. The SIO-3270 board’s self-
test diagnostics are performed automatically each time the server is powered on or reset.

The SI0-3270 module contains eight diagnostic LEDs, labeled LED1 through LEDS8. Figure
3-12 in Section 3.3.10 illustrates the positions of these LEDs.

All the LEDs light at power-on or reset, then go off, except LEDS, which lights at power-on
or reset and remains lit while the server is running. LED7 lights when the diagnostics begin,
to indicute that the self-tests are running. As each self-test runs, the LEDs light correspond-
ingly and go out when the self-test completes successfully. If an error occurs, the LED
corresponding to the test remains lit until the fault is corrected; in addition, LEDS or LED6
lights until the monitor is entered. Table A-8 lists the SIO-3270 self-tests. Section A.3 lists
the diagnostic messages associated with the SIO-3270 self-tests.

Table A-8 SI0-3270 Board Self-Tests

Test Number Test Name

1 RAM

Jumpers
EPROM
Counters

Bus Timeout
Link

Multibus RAM

B B ST L
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A.8 Diagnostic Messages

If a console terminal is attached to a CS/1, status and error messages generated by the
power-on self-tests are sent to the terminal, if possible. The following briefly lists and
describes these messages.

Bridge Communications MCPU Monitor
>

This message and prompt appear when the self-tests have completed and an MCPU
board is installed. Control returns to the MCPU monitor.

Bridge Communications MCPU20 Monitor
>

- This message and prompt appear when the self-tests have completed and an MCPU20
board is installed. Control returns to the MCPU20 monitor.

EC/2 - Failed Test § <x)

IEC/M - Failed Test § <x>

IBC/M - Failed Test § <(x>

TRC/M - Failed Test § (x>
One of these messages is displayed if an error is encountered in test <x>. The network
controller listed in the message is the one present in the system.

In servers with an EC/2 board, the test number is encoded in binary on the five Self Test
LEDs. For example, if LED A lights, binary 10000 is indicated, corresponding to test
16. In servers with an IBC/M board, the test number is encoded in binary on the five
Self Test LEDs. For example, if the first Self Test LED lights, binary number 10000 is
indicated, corresponding to test 16.

Network Controller - not present

This message appears if the network controller does not respond to a Multibus memory
access. Control returns to the MCPU or MCPU20 monitor.
EC/2 - Passed Station Address - {xxxxxxxxxxxx) MO EDL2 rev. {xxy)>
IEC/M - Passed Station Address - (xxxxxxxxxxxx) MO EDL2 rev. {xxy)
IBC/M - Passed Station Address - (xxxxxxxxxxxx) M2 IBCM rev. {xxy)
TRC/M - Passed Station Address
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One of these messages appears if no errors are encountered in the network controller
tests. In these messages, <xxy> represents the board’s revision level and
<XXXXXXXXXXXX> represents the server’s physical address. The network controller listed
is the one present in the system. Control returns to the MCPU or MCPU20 monitor.

EC/2 - timed out
IEC/M - timed out
"IBC/M - timed out
TRC/M - timed out

One of these messages appears if the network controller is present but does not respond
to a status request. The network controller listed is the one present in the system. Con-
trol returns to the MCPU or MCPU20 monitor.

Floppy Controller not present
This message appears if the system has no internal disk drive.

MCPU - Failed Test § <x)

For MCPU-based CS/1 units, this message is displayed if an error is encountered in test
<x>, where <x> represents the test number.

MCPU - Passed M1 MMON rev. {xxy)>
This message appears if no errors are encountered in the MCPU self-tests.

MCPU20 - Failed Test § (x>

For MCPU20-based CS/1 units, this message is displayed if an error is encountered in
test <x>, where <x> represents the test number.

MCPU20 - Passed M3 MMON rev. <{xxy>
This message appears if no errors are encountered in the MCPU20 self-tests.
Series/1 Power-up

This message appears when the MCPU or MCPU20 board enters the test sequence, and
stays on the screen whether the tests terminate or fail.
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SI0 <n> - Passed M(x) <aaaa) rev. {xxy)

This message appears if no errors are encountered in the SIO self-tests. In this message,
<n> represents the SIO board number, <x> represents PROM size, <aaaa> indicates
the SIO board type, and <xxy> represents the board’s revision level.

SI0 <n> - Failed Test § ¢x)
This message appears if an error is encountered in test <x>.
SI0 ¢n> - not present

This message appears if any of the possible SIO boards fails to respond to a Multibus
request. Control returns to the MCPU or MCPU20 monitor. This message indicates an
error only if an SIO board is actually in place in the slot indicated in the message.

SI0 ¢n) - timed out

This message appears if SIO boards are present, but do not respond to a status request.
Control returns to the MCPU or MCPU20 monitor.

Figure A-1 shows a sample screen of messages following the power-on diagnostics. The diag-
nostics were run on a server with an EC/2 board, an SIO board, an SIO-16 board, and no
internal disk drive.

Series 1 Power-up
MCPU20 - Passed M3 MMON rev. 00B
0 - EC2 - Passed Station Address - 080002003113 MO EDL2 rev. OOA

1 - SI0 - Passed MO ASYN rev.17B
2 - SI0 - Present MR ASYN

3 - Not Present

4 - Not Present

Bridge Communications MCPU20 Monitor
> :

Figure A-1 Sample Power-on Diagnostics Messages
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APPENDIX B

BOOTSTRAP PROCEDURE

The CS/1 offers three bootstrap options: automatic bootstrap, floppy bootstrap, and net-
work bootstrap. CS/1s running either the OSI, XNS, or TCP/IP protocols support both
automatic and floppy bootstrap; however, network bootstrap support hinges on the type of
NCS from which the server boots and the type of high-level protocol employed.

CS/1s running the XNS protocols support network bootstrap from an NCS/AT, NCS/1, or
NCS/150, but do not support the option from an NCS/2. CS/1s running the TCP/IP proto-
cols support network bootstrap from an NCS/150 and NCS/2, but do not support the option
from an NCS/1 or NCS/AT.

The option is selected by the Bootstrap Option shorting plug positions on the MCPU board
(refer to Section 3.3.5), or via the MCPU20 Firmware Configuration options menu as
described in Section 3.9.

1. Automatic Bootstrap
The server first checks for the presence of a terminal attached to the console port.

) If no console terminal is attached, the server checks for the presence of a diskette in
the disk drive. If a diskette is present, the server performs a floppy bootstrap
(option  2). I no drive or diskette is present, the server performs a network
bootstrap (option 3). If the network bootstrap request fails, the Self Test LED on
the front panel begins flashing.

e If a console terminal is attached, the server branches into the MCPU (or
MCPUZ20) monitor and prints an angle-bracket prompt (>) on the console.

To specify floppy bootstrap, enter the command:
bt [<filename)]

where "filename" is an optional file specification. The filename must be a single
numeric character (i.e., 0 through 9). If a filename is specified, the server attempts
to boot from the specified file. If no filename is entered, the server boots from the
default bootfile (file 0). If no drive or diskette is present, or if the file is not found,
an error message appears on the console and the monitor retains control of the
server.
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To specify network bootstrap, enter the command:
bt (filename)

where "filename" is a bootfile on the NCS’s disk. If no filename is specified, the
server attempts to boot from file 0 on an internal disk drive. If no drive or diskette
is present or file 0 is not found, an error message appears on the console and the
monitor retains control of the server. A valid NCS bootfile name can contain up to
14 characters, the first of which cannot be a number. If the specified NCS disk file
is not found, or if no NCS in the network is operational, an error message appears
on the console and the monitor retains control of the server.

2. Floppy Bootstrap

I the configuratioas specify floppy bootstrap, the server does not check for the presence

. or absence of the console terminal, but boots directly from the default bootfile on the
local diskette. If a console terminal is attached and either no diskette is present or no
bootfile is found, an error message appears on the terminal and the monitor retains con-
trol of the server. If no terminal is attached and either no diskette is present or no
bootfile is found, the Self Test LED on the front panel begins blinking.

3. Network Bootstrap

When a server is powered on or reset with network bootstrap selected, it broadcasts a
primary boot request over the network, asking for bootstrap from its primary NCS. Pri-
mary and secondary NCSs are discussed in detail in the NCS installation and operation
guides. Refer to the appropriate guide for installation information. Each primary NCS
on the network responds to this request by comparing the network address of the server
issuing the request with the network addresses of its client servers.

If the server is listed as a client of the primary NCS, that NCS sends the server the Con-
nection Service software and the configuration tables established for the server’s ports.

If the client server receives no answer to its first request within 10 seconds, it repeats the
primary boot request up to six times.

If the client server receives no answer to any of its primary boot requests, it broadcasts a
secondary boot request to ask for bootstrap from its secondary NCS. If the client
server’s files have been backed up to the secondary NCS, the secondary NCS sends the
server the Connection Service software and the configuration tables established for the
server’s ports.

'If the server does not get a response to the boot requests and no console terminal is
attached, the Self Test LED on the front panel begins flashing. If the server does not get
a response to its boot requests and a console terminal is attached, an error message
appears on the console and the monitor retains control of the server. If a console termi-
pal is attached and the bootstrap software is received from the network, the server
displays a series of periods on the terminal screen during bootstrap.
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All of these options may also be affected by the setting of the Automatic Reboot option
configuration areas on the MCPU board (see Section 3.3.5), or the MCPU20 firmware
configuration setting for this option (see Section 3.9). If this setting enables the auto reboot
feature, and any boot attempt fails, the server displays an error message on the console (if
present) and then automatically restarts, performs the self-test diagnostics, and tries to per-
form the bootstrap operation again. This cycle continues indefinitely until the server boots
successfully or is powered off.

If the bootstrap procedure is successful, the CS/1 is operational and ready to be used to
configure user device ports or to establish network connections.

If the bootstrap procedure is performed without a console terminal, and a terminal is subse-
quently attached, the system immediately branches into the monitor. During normal opera-
tion, no console terminal should be attached; this port is used only for system generation and
for custom software development.
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APPENDIX C

SYSTEM ARCHITECTURE

C.1 Overview

Each CS/1 consists of three basic functional modules: the Central Communications Proces-
sor (CCP) module and two external interface modules (I1 and 12). These basic modules are
illustrated in Figure C-1.

Network Device
I1 12
Interface 1 Interface 2
cce
Central Communications Processor

Figure C-1 Basic Functional Modules

The CCP is made up of either a Main CPU (MCPU) or Main CPU20 (MCPU20) board, a
multitasking kernel (the operating system), the communications protocol software, and sup-
port software. The CCP provides the internal interface between the two external interface
modules.
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The I1 module is the Network Controller module. The I2 module is an I/O module.

The system hardware is described in Section C.2; the system software is described in Section
C'30
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C.2 Hardware Modules

The CS/1 hardware modules and their correspondence with the functional modules are illus-
trated in Figures C-2, C-3, and C-4. Figure C-2 depicts the CS/1 hardware architecture for
servers featuring the MCPU board, and asynchronous, byte-syncyhronous, or bit-synchronous
interfaces. Figure C-3 illustrates the CS/1 hardware architecure for servers featuring the
MCPU20 board, and same interfaces. Figure C-4 depicts a broadband version of the CS/1

with the MCPU20 board. The braces delineate the functional modules; the hardware
modules are boxed.

The hardware used to attach the server to the network (e.g., a transceiver or a broadband
modem) is not typically included as part of the CS/1 products, but is available separately
from Bridge. The hardware modules are interconnected by an IEEE 796 Multibus-standard
Main Backplane Interconnect (MBI) board. The following sections describe the major
modules, MBI and other miscellaneous hardware components of the CS/1. CS/1-FT imple-
mentation features some differences with respect to network interfacing. These differences
are outlined separately in Section C.2.5.

»

_Tep Ethernet

- 3
Transceiver
EC/2 Main CPU Serial 1/0
LANCE Ethernet
Controller
60008 68008 686088
256 K8 RAM 304 KB RAM 4 KB Rpes
or
512 KB RAmM
Disk Controller®
796 My 111
A\ S \ N ~— 7 AN - /
n cer 12

® Used only with systems that include disk drives.
eeSystems with SI0-16 modules contain 32 KB RAM.

Figure C-2 CS/1 (with MCPU Board and Asynchronous, Byte-synchronous,
or Bit-synchronous Interfaces) Hardware Architecture
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IEEE 796 wultibus

EC/2 Main CPU2S8 Serial 1/0
LANCE Ethernet 68829 68000
Controlier
2 KB EEPRIM
(-]
256 KB Rad -~ 1 M8 RAM 4 KB RApe
or 64 K8 EPROM
§12 KB RaM
Disk Controller
A A

J/

s Systems with S10-16 modules contain 32 KB RAM,

Figure C-3 Ethernet-based CS/1 (with MCPU20 Board and Asynchronous,
Byte-synchronous, and Bit-synchronous Interfaces) Hardware Architecture
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Figure C-4 CS/1 Hardware Architecture
(with the MCPU20 Board and a Bridge Broadband Interface)
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C.2.1 Network Controller Module

Bridge Coramunications offers three network options:

¢ Ethernet
e Token Ring
*  Broadband

Each network option requires a different network controller module: an Ethernet Con-
troller/2 (EC/2) module for Ethernet networks; an Intelligent Broadband
Controlier/Multibus (IBC/M) module for broadband networks; or a Token Ring
Controller/Multibus (TRC/M) module for Token Ring networks. Each network controller

module includes a backpanel attachment assembly to facilitate connection to the appropriate
network medium.

The network controller is a high-performance module that implements the network data link
functions and buffers incoming packets from the network.

The EC/2 and IBC/M modules each contain on-board self-test diagnostics, a monitor, and an
optional console terminal interface.

The TRC/M module contains no on-board self-test diagnostics; the module includes an
optional console terminal interface, but no monitor.

The network controller modules are described below.

Ethernet Controller/2 (EC/2)

The Ethernet Controller/2 is a high-performance module that implements the network data
link functions and buffers incoming packets from the network. It contains on-board self-test
diagnostics, a monitor, and an optional console terminal interface.

The EC/2 module has two main functions: to transmit and receive Ethernet packets to and
from the transceiver and to manage its buffers. The transmit functions include serialization,
packet preamble generation, CRC generation, collision detection, and Manchester encoding.
The receive functions include deserialization, packet preamble stripping, address recognition,
CRC checking, Manchester decoding, and packet-too-long detection. The EC/2 board is a
Multibus slave and is capable of generating one Multibus interrupt. It receives commands
via Multibus address decoding and is capable of receiving a large number of back-to-back
Ethernet packets. Its processor performs all of the data link functions not handled by the
hardware, and the buffer management functions necessary to accommodate data exchange
between the DMA and the Multibus.

For CS/1s, the EC/2 board is available in two versions: the 256-kilobyte EC/2 and the 512-
kilobyte EC/2. The versions are identical, except that one has 256 kilobytes of memory and
the other has 512 kilobytes.

The EC/2 is based on a 38000 microprocessor for managing the data link controller and asso-
ciated data buffers. It supports 16 to 64 kilobytes of EPROM and one general-purpose 16-bit
timer.

The EC/2 board can support additional memory (up to 1 megabyte) and two serial I/O ports
via an optional DUEX board, and can connect directly to the Ethernet transceiver. The
EC/2 board’s Ethernet interface section has a LANCE Ethernet controller, which performs
basic data link functions: data framing and decapsulation, serialization and deserialization,
CRC generation and checking, and collision backof and retransmission. The LANCE
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controller also provides programmable features such as Time Domain Reflectometry, chain.
ing DMA, promiscuous mode, and loopback mode.

Intelligent Broadband Controller /Multibus (IBC/M)

The IBC/M module transmits and receives packets to and from the broadband network. It is
based on a 68000 microprocessor for managing the data link controller and associated data
buffers. It supports 512 kilobytes of memory, 16 to 64 kilobytes of EPROM, and one
general-purpose 16-bit timer. The IBC/M can include either a backpanel attachment assem-
bly for connection to a broadband network, or a fault-tolerant backpanel assembly attaching
either two broadband network connectors, one Ethernet connector and one broadband con-
nector, or two Ethernet connectors. The broadband assembly is designated BBA-37; while
the combination assemblies are designated NBA-BB (broadband/broadband); NBA-EE
(Ethernet/Ethernet); or NBA-EB (Ethernet/broadband). The BBA-37 assembly contains
the connectors for the MCPU (or MCPU20) board’s console port interface, as well as the
RFM/S interface connector. The NBA assemblies each contain a single console port inter-
face, in addition to the network connectors.

The IBC/M board connects directly to the RFM/5 connector. The IBC/M board’s broad-
band interface section has an Intel 82586 controller, which performs basic data link functions:
data framing, encapsulation and decapsulation, serialization and deserialization, CRC genera-
tion and checking, and collision backoff and retransmission. The 82586 controller also pro-
vides programmable features such as DMA chaining, promiscuous mode, and local loopback.

Token Ring Controller /Multibus (TRC/M)

The TRC/M module performs the network interface functions on Token Ring networks. The
TRC/M module supports 512 kilobytes of memory and 48 kilobytes of EPROM. The
TRC/M module uses the TMS380 chip set, which provides programmable features such as
DMA chaining, internal and external local loopback, and ring monitor management func-
tions.

The TRC/M module includes the Token Ring Backpanel Attachment (TBA) assembly. The
TBA board contains the connectors for the MCPU board’s console and auxiliary port inter-
faces, as well as a DB-9 connector to connect the standard IBM cable to the ring via a
Multistation Access Unit interface connector.
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C.2.2 Main CPU/CPU20 Module

The main CPU module consists of an MCPU or MCPU20 board and an optional Floppy Disk
Controller (FDC) board (MCPU implementation only; MCPU20 board incorporates the
floppy controller onboard). The MCPU or MCPU20 performs protocol processing and sup-
port functions, contains power-on self-test diagnostics and a monitor, and provides console
terminal and auxiliary port interfaces.

The MCPU board is based on a 68000 microprocessor. It contains 384 kilobytes of RAM, 16
kilobytes of EPROM (expandable to 32 kilobytes), two general-purpose 16-bit timers, two
serial 1/0 ports used for console and download, and an iSBX interface. The iSBX interface is
described in reference [8]. The MCPU is a Multibus master and is capable of receiving and
generating interrupts. The FDC board, if present, is piggybacked on the MCPU board via
the iSBX interface.

The MCPU20 board is based on a 68020 microprocessor. It contains 1 megabyte of RAM, 64
kilobytes of EPROM (expandable to 1 megabyte), 2 kilobytes of EEPROM (expandable to 32
kilobytes), a general-purpose 16-bit timer, and two serial I/O ports used for console and
download. There is no iSBX interface. The MCPU20 is a Multibus master and is capable of
receiving Multibus interrupts. There is no FDC board when an MCPU20 is used; the floppy
controller is integrated onto the MCPU20.

C.2.8 1/0 Module

The primary function of the I/O module is to provide I/O device interfaces to the Bridge
CS/1 products. This module is referred to as the Serial I/O (SIO) module. Refer to Sections
4.3 and 4.4 for procedures on adding and replacing SIO boards and modules.

SIO Module
The SIO module is available in three distinct types:

¢ SIO
e SIO-16
e SI0-3270

The following paragraphs describe the SIO module.

The CS/1 supports up to four SIO modules providing a maximum of 64 ports. Asynchro-
nous, synchronous, and bit-synchronous SIO modules can be intermixed within one CS/1
unit.

Each SIO module consists of an SIO board, a Serial Backpanel Attachment (SBA) assembly
and cable, & connector, and screws; the module contains self-test diagnostics but no monitor.

The SIO board is based on a 68000 microprocessor and contains 4 kilobytes of RAM, 16 kilo-
bytes of PROM (expandable to 32 kilobytes), two general-purpose 16-bit timers, eight serial
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1/0 ports, and an iSBX interface (see reference [8]). The SIO board is a Multibus master and
is capable of generating one Multibus interrupt. The SIO board receives commands via Mul-
tibus address decoding. The iSBX interface can be used to add interfaces to the CS/1. Sec-
tions 3.3.8 and 3.6.3 describe the SIO module.

S10-16 Module

The SIO-16 module consists of an SIO-16 board, a Serial Backpanel Attachment (SBA-16)
assembly and cable, a connector, screws, and a power cable for connecting the SBA-16 board
to the MCPU board. The SIO-16 board is based on a 68000 microprocessor and contains 32
kilobytes of static RAM with no PROM. This board is tailored to support 16 asynchronous
serial ports. The SIO-16 board acts as both a Multibus master and a Multibus slave device,
and can generate one Multibus interrupt. This board receives commands via Multibus
address decoding; it does not include an iSBX connector.

The CS/1 can support up to four SIO-16 modules, providing a maximum of 64 ports. Refer -
to Sections 3.3.9 and 3.6.3 for detailed descriptions of the SIO-16 module.

S10-8270 Module .

The SIO-3270 module consists of an SIO-3270 board, a Coaxial Backpanel Attachment
(CBA) assembly and cable, a connector, screws, and a power cable for connecting the SIO-
3270 board to the MCPU (or MCPU20) board. The SIO-3270 board is based on an Intel
80186 microprocessor and contains 128 kilobytes of dynamic RAM, 128 kilobytes of PROM
(expandable to 192 kilobytes), and 4 kilobytes of EEPROM. This board is tailored to sup-
port eight Category A channels (referred to as ports throughout this guide).

The CS/1 can support up to four SIO-3270 modules, providing a maximum of 32 ports. Sec-
tions 3.3.10 and 3.6.3 describe the SIO-3270 module.
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C.2.4 Miscellaneous Hardware Components

In addition to the board sets described in the previous sections, the CS/1 contains a Main
Backplane Interconnect (MBI) board and an optional floppy disk drive.

The MBI board is designed to accommodate a maximum of seven Multibus-size boards. It
contains system reset circuitry, which is activated when the Reset switch is pressed or when
the circuitry senses a voltage change. Low voltages automatically reset the system, for exam-
ple, under brown-out conditions or after a power failure.

There are two floppy disk drives that can be implemented with the CS/1. When a CS/1
features the MCPU board, a 48-tpi floppy drive is included with the server. It has a format-
ted capacity of 320 kilobytes. When a CS/1 features the MCPU20 board, a 96-tpi floppy
drive is included instead. This disk drive has a formatted capacity of 720 kilobytes.

C.2.5 CS/1-FT Hardware Modules

The hardware architecture for the CS/1-FT differs somewhat from the architecture described
for other CS/1s. In particular, a redundant data link design requires two network interfaces.
Figure C-5 illustrates the CS/1-FT hardware architecture in general, and shows a typical net-
work interface arrangement.

The CS/1-FT employs one 12 MHz MCPU with 384 kilobytes of memory. In addition it
features two IBC/M boards. This is a key difference between the CS/1-FT and other CS/1
configurations. These boards are part of the I1 section. An individual IBC/M board is used
for either a broadband or an Ethernet interface (for Ethernet interfaces the IBC/M then
replaces the EC/2 modules normally used). In addition, Ethernet versions of the CS/1-FT
feature an 82586 LAN Controller working in conjunction with an 82501 Manchester
encoder/decoder in place of the LANCE Ethernet Controller. Broadband CS/1-FT network
interfaces also implement an 82586, but employ an 8251A UART to coordinate communica-
tion with the Bridge RFM/5 modem.

A CS/1-FT can be configured with two Bridge Broadband interfaces, two Ethernet interfaces,
or one of each interface type. The CS/1-FT does not support Token Ring networks and is
not available with the MCPU20 board.

As with the standard CS/1 implementation, the IBC/M boards are assembled directly to the
RFM/5 connector. The IBC/M board’s Intel 82586 controller performs basic data link func-
tions: data framing, encapsulation and decapsulation, serialization and deserialization, CRC
generation and checking, and collision backoff and retransmission. The 82586 controller also
provides programmable features such as, DMA chaining, promiscuous mode, and local loop-

All SIO modules supported by standard CS/1 configurations, as described in this manual, are
supported by the CS/1-FT.
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Figure C-5 CS/1-FT Hardware Architecture
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C.8 Software Modules

This section briefly describes the CS/1 software modules. Figures C-6 and C-7 illustrate the
software modules and their relationship with the functional modules in various CS/1 pro-
ducts. For a complete discussion of the software modules refer to the Software TecAnical
Reference Manual.

CCP Nedule
WItitasking Kernel
oL pi- 4 o d yre Y™ ul

Ethernet Internetwork| Sequenced virtue) virtue! User/Nost Device

Osts Link | Datagrae Packet Tersinal Teraing) Interface Oriver

Protoco) Protoco!l Protoco! Protoco) Mon1tor

Network Mansgesent Moo le

I1 Nedule I2 Nedule

Figure C-6 CS/1 Software Architecture
(with XNS Protocols and Asynchronous,
Byte-synchronous, or Bit-synchronous Interfaces)
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Figure C-7 CS/1 Software Architecture
(with TCP/IP Protocols)
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C.3.1 Common Software Modules

Unless otherwise stated, information provided in this section applies to all CS/1s, including
the CS/1-FT.

CS/1s have three software modules in common:
e  Multitasking Kernel module
¢ Network Management module

e Data Link module

The Kernel module provides a multiprocess environment for all protocol modules. It includes
a message-based interprocess communication facility, a shared buffer manager, a storage allo-
cator, an interrupt processing dispatcher, and time-of-day and alarm facilities. The Kernel
module determines which network interface is present, and starts up the appropriate data
link module. The Kernel resides on the MCPU or MCPU20 board.

The Network Management module provides a variety of functions, including performance
monitoring, error logging, network control, and configuration management. This module also
resides on the MCPU or MCPU20 board.

The Data Link (DL) module performs the functions of the Network Data Link Protocol.
These functions include transmitting and receiving frames; keeping statistics on network
traffic, frame characteristics, and errors; and supporting diagnostic aids, including self-test
diagnostics and higher-level testing. Depending on the type of network interface present,
code resides either entirely on the MCPU or MCPU20 board, or partially on the MCPU or
MCPU20 board and partially on the network interface board. For example, on a server with
a TRC/M network interface module, all of the code resides on the MCPU or MCPU20 board;
on a server with an EC/2 network interface board, most of the code resides as software on
the MCPU or MCPU20 board, and some of the code resides as firmware on the EC/2 board
itself.

In addition to these major modules, all servers include the following miscellaneous software
and firmware:

¢ Floppy disk driver

e PROM monitor/debugger

¢ Boot loader '

o  Self-test diagnostics

. All CS/1s also have an I/O Device Driver module, which varies by server model.

On a CS/1 with an asynchronous, byte-synchronous, or bit-synchronous I/O module, the
module consists of an interrupt-based SIO driver that transfers data, attention, and flow con-
trol signals to and from devices attached to the SIO board using an asynchronous, byte-
synchronous, or bit-synchronous line protocol.

On a CS/1 containing an SIO-A module, or a byte-synchronous or bit-synchronous I/O inter-
face, the Device Driver software resides as firmware on the SIO board; the remaining software
resides on the MCPU or MCPU20 board. On a CS/1 containing an SIO-16 module, the
Device Driver software is soft-loaded when the server is booted, and then resides in RAM on
the SIO-16 board.
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C.3.2 Common XNS Connection Service Modules

All servers that support the XNS protocols contain the following:

e Internetwork Datagram Protocol module

¢ Sequenced Packet Protocol module

e Virtual Terminal Protocol and Virtual Terminal Monitor modules
e  User/Host Interface module

The Internetwork Datagram Protocol (IDP) is the XNS Level 1 protocol. The IDP functions
include addressing, routing, and delivering internetwork datagram packets. IDP provides a
best-effort internetwork delivery service. Reliable delivery, sequencing, and flow-controlled
transmission are the responsibility of the higher-level protocols located in both the originat-
ing and destination stations.

The Sequenced Packet Protocol (SPP) module provides reliable, sequenced, flow-controlled
transmission of user packets across the internet system.

The Virtual Terminal Protocol (VTP) and Virtual Terminal Monitor (VITM) modules
together constitute the Virtual Terminal module, which provides a virtual circuit service.
The service includes name lookup, establishment of virtual circuits, negotiation of terminal
parameers, reliable exchange of data, attention signaling, and synchronized disconnection.
VTP imiplements a Virtual Terminal Protocol using XNS Courier protocol functions.

In addition, the CS/1 with asynchronous, byte-synchronous, or bit-synchronous 1/O inter-
faces and running the XNS protocols contains the User/Host Interface (UI) module. The Ul
module allows the terminal user and the host to control the interface to the server by specify-
ing parameters that describe transmission and device characteristics.

Page C-14 Bridge Communications, Inc.
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C.3.3 CS/1 with TCP/IP Connection Service Modules

The CS/1 with asynchronous I/O interfaces and the TCP/IP protocols contains the modules
described in Section C.3.1, the VIM and Ul modules described in Section C.3.2, and the fol-
lowing TCP/IP modules:

e  Address Resolution Protocol module

e Internet Protocol module

*  Transmission Control Protocol module
¢  Telnet Protocol module

The Address Resolution Protocol (ARP) module maps internetwork addresses into Ethernet
addresses.

The Internet Protocol (IP) module provides the connectionless network layer protocol. IP
performs an equivalent function to the IDP module present in the servers with XNS protocols
(described in Section C.3.2).

The Transmission Control Protocol (TCP) module is the connection-oriented transport pro-
tocol. The TCP module provides services equivalent to the SPP module present in servers
that support the XNS Connection Service.

The Telnet Protocol module is the application protocol for interfacing to terminal devices. It
provides services equivalent to the Virtual Terminal Protocol module present in the servers
with XNS protocols.
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C.3.4 CS/1 with OSI Connection Service Modules

The CS/1 with asynchronous I/O interfaces and running the OSI protocols contains the Mul-
titasking Kernel and Data Link modules described in Section C.3.1. In addition, this version
of the CS/1 also includes the floppy disk driver, PROM monitor/debugger, boot loader, self-
diagnositics, and I/O device driver module described in Section C.3.1. Figure C-8 illustrates

the software modules associated with the OSI protocols, and their relationship to the CS/1
functional modules.

The following modules are unique to the OSI protocols, although analogous modules gen-
erally exist in the XNS and TCP/IP environments:

e  End Systems-to-Intermediate Systems (ES-IS) module
e Connectionless Network Service (CLNS) module

e  Transport Service module (TP4)

e  Session Service module (SES)

e  Presentation Service module (PRE)

®  Association Control Service module (ACSE)

e Virtual Terminal Service module (VTP)

¢  Terminal/Host Agent module (TA)

e  OSI User Interface module (UI)

The ES-IS exchange protocol determines the Subnetwork Point of Attachment (SNPA) for an
OSI Network Service Access Point (NSAP) Address.

The Connectionless Network Service (CLNS) module implements the International Standard
(IS) described in IS 8473, and provides a "best effort" internetwork delivery service, which
includes addressing, routing, and relaying. This service is equivalent to the Internet Protocol

feature of TCP/IP implementations, and the Internetwork Datagram Protocol module
feature of XNS.

The Transport Service module implements Class 4 service of the International Standard as
described in IS 8072/8073. It provides reliable, sequenced, flow-controlled transmission of
user packets. It is equivalent to the Transmission Control Protocol service of the TCP/IP
protocols and the Sequenced Packet Protocol service of XNS.

The Session Service module implements the Kernel, typed data, and full-duplex functional
units of the International Standard as described in IS 8326/8327. Session provides session
establishment, data transfer, and graceful release. There is no explicit counterpart in the
TCP/IP or XNS protocol suites.

The Presentation Service module implements the Kernel functional unit of the Draft Interna-
tional Standard (DIS) as described in DIS 8822/8823. This service provides for the transmis-
sion of user data in such a way as to preserve the semantics of the data, independent of the
syntactical representation of that data in the communicating devices. No counterpart exists
~ in the TCP/IP and XNS protocol suites.

The Association Control Service module implements the Draft International Standard as
described in DIS 8649/8650, Part II, covering Association Control. This service is used by all
Application entities during the establishment and release of associations. No counterpart
exists in the TCP/IP and XNS protocol suites.
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The Virtual Terminal Service module implements DIS 9040/9041 for the Basic Class, subset
B, A-mode, with the Telnet profile. The equivalent service in the TCP/IP protocol suite is
Telnet, and in the XNS protocols the equivalent protocol is the Bridge Virtual Terminal Pro-
tocol.

The Terminal/Host Agent is a user of the Virtual Terminal Service. It handles multiple ses-
sion support for the terminals and can be configured for a wide range of terminals, hosts, and
applications. This replaces the Virtual Terminal module employed by the XNS and TCP/IP
protocols.

The OS] User Interface is a user of the Virtual Terminal Service. It provides a command
language for both the user and the local manager, and allows access to various services in the
system (e.g., connection, configuration, names, accounts, and macros). It replaces the User
Interface featured with the XNS and TCP/IP protocols.
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Figure C-8 CS/1 Software Architecture
(with OSI Protocols)
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INDEX

AC Power Switch, 2-10

Adding 1/O modules, 4-3. See also
individual entries

Asynchronous communication, 2-1. See also
SIO-A module; SI0-16 module

Automatic bootstrap, B-1

Auxiliary port
baud rate shorting plug positions,

(table) 3-16

connector pin assignments, (table) 3-45
connectors, 3-44

Backpanel Attachment assemblies
Coaxial, (table) 3-32. See also CBA
assembly
network interface, 3-34. See also
individual entries
Serial, (table) 3-32. See also SBA
assembly; individual entries
BBA-37 assembly, 3-39, C-7
Bit-synchronous communication, 2-1
Bootstrap procedures, automatic, B-1
Broadband Backpanel Attachment
assembly. See BBA-37 assembly
Broadband Controller. See IBC/M board
Byte-synchronous interfaces, 2-1

Cabling, fiber optic, 3-37

CBA assembly, (table) 3-32, 3-50, (figure)
3-.51, C-9

Checkout procedures, 3-77

Coaxial Backpanel Attachment assembly.
See CBA assembly

Configuration areas on the SBA-SM
assembly, (figure) 3-33

Connection Service commands, 2-4

Connectors
auxiliary port, 3-44
auxiliary port pin assignments, (table)

345
BBA-37 assembly, (figure) 3-39, C-7
CBA assembly, 3-50, (figure) 3-51, C-9
console port pin assignments, (table)
3-44

EBA assembly, 3-38
Ethernet, 3-38
NBA assembly, 3-42
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Connectors (continued)
SBA-A assembly, (table) 3-32
SBA-422 assembly, 3-55, (figure) 3-56
SBA-422 pin assignments, (table) 3-57
SBA-H422 assembly, (figure) 3-58
SBA-HS422 assembly, (table) 3-32,
(figure) 3-60
SBA-16 assembly, (table) 3-32, 3-48
SBA-SM assembly, (table) 3-32,
(figure) 3-54
SBA-ST assembly, (table) 3-32, 3-52
SBA-V.35 assembly, (table) 3-32,
(Bgure) 3-62
SIO-A board, (table) 3-32
SIO-A pin assignments, (table) 3-47
S10-422 board, (table) 3-32
S10-422 module, 3-55
SIO-422 pin assignments, (table) 3-57
SI0-H422 board, (table) 3-32
SI0-H422 module, (table) 3-58
SIO-HS422 board, (table) 3-32
SIO-HS422 module, 3-59
SIO-HS422 pin assignments, (table)
3-61
SIO-16 board, (table) 3-32
SIO-16 pin assignments, (table) 3-49
SIO-SM board, (table) 3-32
SIO-SM module, 3-53
SIO-SM pin assignments, (table) 3-55
SIO-ST board, (table) 3-32
SIO-ST module, 351
SIO-ST pin assignments, (table) 3-52
SI0-3270 board, (table) 3-32
S10-3270 module, 3-50, C-9
SIO-V.35 board, (table) 3-32
SIO-V.35 module, 3-62
TBA assembly, (figure) 3-41, C-7
Token Ring (DB-9) pin assignments,
(table) 3-41
Console port
baud rate shorting plug positions,
(table) 3-16
connector pin assignments, (table) 3-45
connectors, 3-44
Console terminal, B-1
Cs/1, 1-1
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CS/1 (continued)

asynchronous interfaces, (figure) C-3,
C-12. See also SIO-A module;
SIO-16 module

back panel with SIO-A or SIO-ST,
(figure) 2-8

bit-synchronous interfaces, 2-1, 3-47,
3-53, 3-55, (figure) C-3, C-12

byte-synchronous interfaces, 2-1,
(figure) C-3, C-12

Connection Service, (figure) 2-5

electrical protocols, 2-1

front panel, (figure) 2-8

functional modules, (figure) C-1

IBC/M board, (figure) 3-9

LEDs, (table) 2-9

MCPU20 board, C+4

OSI protocol modules, C-16 «

OSI protocols/software architecture,
C17 -

SIO-A modules, (table) 3-64

SI10-16 modules, (table) 3-69

synchronous interfaces, 3-20 through
3-26, 3-45, 3-59

TCP/IP protocol modules, C-15

TCP/IP protocols/software
architecture, (figure) C-12

3270 interfaces, 2-1, 3-47, C-12

XNS protocols and asynchronous,
byte-synchronous, or bit-
synchronous interfaces software
architecture, (figure) C-12

CS/1-FT

Backpanel Attachment assembly. See
NBA assembly -

hardware architecture, C-10, (figure)
C1

hardware modules, C-10

IBC/M board, 3-10

installing, 3-36

media, 2-3

network connectors, 3-42

redundant data link, 2-2

Data Link module, C-13
DB-9 (TBA) connector, C-7
‘ pin assignments, (table) 3-41
Default terminal port settings
CS/1 with four SIO-A modules, (table)
3-64

Index-2
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Default terminal port settings (continued)
CS/1 with four SIO-16 modules,
(table) 3-69
Device cabling
SIO-A module-to-device, 3-64
SIO-16 module-to-device, 3-65
SIO-3270 module-to-device, 3-70
Diagnostics, A-1
EC/2 board, (table) A-4
IBC/M board, (table) A-6
MCPU board, (table) A-2
messages, A-12, (figure) A-14
primary tests, A-2
secondary tests, A-4
Self Test LEDs, A-1
SIO board, (table) A-8
SIO-16 board, (table) A-10
S10-3270 board, (table) A-11
TRC/M board, (table) A-7

EBA assembly, 3-37
transceiver interface connector, (table)
3-38
EC/2 06-0021-xx and 06-0041-xx, 3-7,
(figure) 3-8
EC/2 board, C-6
configuration, 3-7
diagnostics, A-4, (table) A-5
versions 06-0021-xx and 06-0041-xx,
3-37, (figure) 3-8
Electrical protocols
RS-232-C, 2-1, 3-47, 3-53
RS-422, 2-1
Environmental requirements
altitude, (table) 2-11
current, (table) 2-12
bumidity, (table) 2-11
space, (table) 2-11
temperature, (table) 2-11
voltage, (table) 2-12
Ethernet Backpanel Attachment assembly.
See EBA assembly
Ethernet Controller/2 board. See EC/2
board

FDC board, 3-14, C-8

Firmware, replacing, 4-7

Floppy bootstrap, B-2

Floppy Disk Controller board. See FDC
board

Floppy disk drive, C-10
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Front panel LEDs

Boot State, 2-9

‘Data Received, 2-9

Disk Activity, 2-9

Network Activity, 2-9

Packet Received, 2-9

Power, 2-9

Self Test, 2-9, A-1
Functional modules, (figure) C-1
Fuse, 2-10

Hardware

architecture, C-3

component placement, (figure) 3-6

configuration, option summary, (table)
3-4

Hardware modules, (table) 3-5, 3-32, 3-34,

C-3 through C-12 -

BBA-37 assembly, C-7

BBA-37 board, 3-39

CBA assembly, (table) 3-32, (figure)
3-51,C-9

CS/1-FT, C-10

EBA assembly, 3-37, (table) 3-38

EC/2 board, 3-7, (figure) 3-8, C-6

FDC board, 3-14, C-8

I/O versions, C-9

IBC/M board, 3-9, C-7

MBI board, 3-18, C-10

MCPU board, 3-14, C-8

MCPU20 board, C-8

NBA assembly, 3-42, C-7

network interface assemblies, 3-37
through 3-43

SBA assembly, 3-32, 3-34, C-8

SBA-A assembly, (table) 3-32, 3-47

SBA-422 assembly, 3-55

SBA-H422 assembly, 3-58

SBA-HS422 assembly, (table) 3-32,
(Bgure) 3-60

SBA-16 assembly, (table) 3-32, 3-48,
C9

SBA-SM assembly, (table) 3-32, 3-53

SBA-ST assembly, (table) 3-32, 3-52

SBA-V.35 assembly, (table) 3-32,
(fgure) 3-62

Serial Backpanel Attachment assembly
(SBA), 3-32, 3-34, C-8

SIO, 4-3,C-8

SIO board, 3-20

SIO-A, 3-47
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Hardware modules (continued)
SIO-A board, (table) 3-32
S10-422 board, (table) 3-32, 3-55
SIO-H422 board, (table) 3-32, 3-58
SIO-HS422 board, (table) 3-32, 3-59
SIO-16, 4-3
S10-16 board, (table) 3-32, C-9
S10-SM board, (table) 3-32, 3-53
S10-ST board, (table) 3-32, 3-51
S10-3270 board, (table) 3-32, 3-50, C-9
SIO-V.35, 3-62
SIO-V.35 board, (table) 3-32
TBA assembly, 3-41, C-7
TRC/M, C-6
TRC/M board, 3-14

I/O device interface
asynchronous, bit-synchronous, and
byte-synchronous, 2-1. See also
Hardware modules; SIO-A
module; SIO-16 module; SIO-3270
module
connectors, 3-45
port mapping, 3-46
SIO module, C-9
SIO-16 module, C-9
SIO-3270 module, C-9
IBC/M board, (figure) 3-9, (figure) 3-10,
C-7
configuration, 3-9
diagnostics, (table) A-6
module, C-6
Installation
board level, 4-4
network cable plant, 2-13
optional rack mount, 3-35
rack mount, 3-35
tabletop, 3-35
Intelligent Broadband Controller Multibus
board, C-7. See also Hardware '
modules; IBC/M board

LEDs. See Diagnostics; Front panel LEDs;
individual entries

Main Backplane Interconnect board. See
MBI board

Main CPU board. See MCPU board or
MCPU20 board

Maintenance
diskette, 3-87
server, 3-87
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MAU. See Multistation Access Unit
MBI board, (figure) 3-18, C-10
configuration, 3-18
connector functions and associated
cables, (table) 3-19
MCPU board, C-1, C-8
bootstrap option, (figure) 3-15
bootstrap option shorting plug
positions, (table) 3-16
configuration, 3-14
console/download port baud rate,
(figure) 3-15
diagostics, (table) A-2
MCPU?20 board, (figure) 3-17, C-1, C-4,
C-8
changing firmware configuration
parameters, 3-84
configuration, 3-17
continuous self-test, 3-17
firmware configuration, 3-83
Multistation Access Unit (MAU), 3-14
Multitasking Kernel module, C-13

NBA assembly, 3-42

Network
bootstrap, B-2
cabling, 3-71

Network controller module, C-6. See also
Hardware modules
BBA-37 assembly, C-7
EBA assembly, C-7
EC/2, C-6, C-7
IBC/M, C-6, C-7
TRC/M, C-6, C-7

Network interface assemblies. See EBA
assemnbly; BBA-37 assembly; Hardware
modules; NBA assembly; TBA
assembly

Network interface hardware modules
EC/2 board, 3-7
IBC/M board, 3-9
TRC/M board, 3-14

Network Management module, C-13

Optional system components, 4-3
OS]

protocols, 2-1

modules, C-16

software architecture, C-17
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Port mapping, (table) 3-46
Preventive maintenance, 3-87
PROMs, replacing, (table) 4-7

Receptacle, 2-10

Reset switch, 2-10

RS-232-C electrical protocols, 2-1, 3-47,
3-53

RS-422 electrical protocols, 2-1

SBA assembly, (table) 3-32, 3-34, C-8
SBA-A assembly, (table) 3-32, (table) 3-47
SBA-422 assembly, 3-55, (figure) 3-56
SBA-H422 assembly, (figure) 3-58
SBA-HS422 assembly, (table) 3-32, (figure)
3-60
SBA-16 assembly, (table) 3-32, 3-48
SBA-SM assembly, (table) 3-32, 3-53,
(figure) 3-54
clock source shorting plug positions,
3-24, 3-34
configuration areas, (figure) 3-33
SBA-ST assembly, (table) 3-32, 3-52
SBA-V.35 assembly, (table) 3-32, (figure)
3-62
Selectable system components, (table) 4-2
Serial and Coaxial Backpanel Attachment
assemblies, (table) 3-32 ‘
Serial Backpanel Attachment assembly,
C-8. See also SBA assembly; individual
entries
Shutdown procedure, 3-86
SIO board, (figure) 3-22
board number selection shorting plug
positions, (table) 3-22
diagnostics, (table) A-8
hardware shorting plug settings, 3-20
iSBX interface, C-9
multibus interrupt level assignment
shorting plug positions, (table)
3-22
replacing, 4-6
SIO module, C-8, C-9
adding, 4-4
configuration, 3-20
SIO-A board, (table) 3-32
SIO-A module, 3-64
connector pin assignments, (table) 3-47
SI0-422 board, (table) 3-32, 3-35
S10-422 module, 3-55
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S10-422 module (continued)
clock source shorting plug positions,
(table) 3-25
SIO-H422 board, (table) 3-32
SIO-H422 module, (table) 3-58
connectcr pin assignments, (table) 3-59
SIO-HS422 board, (table) 3-32
S10-HS422 module, 3-59
clock source shorting plug positions,
(table) 3-25
connector pin assignments, (table) 3-61
S10-16 board, (figure) 3-28, (table) 3-32
diagnostics, (table) A-10
replacing, 4-6
SIO-16 cable options, cabling schemes, 3-68
SIO-16 module, C-9, 3-65
adding, 4-5
board configuration, 3-27
board number selection shorting plug
positions, (table) 3-28
cable installation, 3-70
cabling schemes, 3-68
connector pin assignments, (table) 3-49
connectors, 3-48
multibus interrupt level assignment
shorting plug position, (table) 3-28
network management, 3-70
port number correspondence, (table)
3-66
SIO-SM board, (table) 3-32
S1I0-SM module, 3-53
clock source shorting plug positions,
(table) 3-23
connector pin assignments, (table) 3-55
SIO-ST assembly
clock source shorting plug positions,
(table) 3-24
SIO-ST board, (table) 3-32
SIO-ST module, 3-51
connector pin assignments, (table) 3-52
SIO-3270 board, (figure) 3-29, (table) 3-32
board number selection shorting plug
positions, (table) 3-31
configuration, 3-29
default configuration shorting plug
positions, (table) 3-30
diagnostics, (table) A-11
multibus interrupt level assignment
shorting plug positions, (table)
3-31
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SI0-3270 board (continued)
replacing, 4-6
SI0-3270 module, 3-70, C-9
adding, 4-5
keyboard warning, 3-70
SIO-V.35 board, (table) 3-32
SI1O-V.35 module, 3-62
clock source shorting plug positions,
3-26
connector pin assignments, (table) 3-63
Software architecture with TCP/IP and
XNS protocols, (figure) C-12
Software modules, C-12 through C-17
Address Resolution Protocol (ARP),
C15
Association Control Service (ACSE),
C-16
common CS/1, C-13
Connectionless Network Service
(CLNS), C-16
CS/1 with OSI Connection Service,
C-16
CS/1 with TCP/IP Connection
Service, C-15
Data Link, C-13
End Systems-to-Intermediate System
(ES-IS), C-16
1/O Device Driver, C-13
Internet Protocol (IP), C-15
Internetwork Datagram Protocol
(IDP), C-14
Multitasking Kernel, C-13
Network Management, C-13
OSI architecture, (figure) C-17
Presentation Service (PRE), C-16
Sequenced Packet Protocol (SPP),
C-14
Session Service (SES), C-16
Telnet, C-15 .
Terminal/Host Agent (TA), C-16
Transmission Control Protocol, C-15
Transport Service (TP4), C-16
User Interface (Ul), C-16
User/Host Interface (UI), C-14
Virtual Terminal Protocol (VTP) and
Virtual Terminal Monitor (VIM),
C-14
Virtual Terminal Service (VTP), C-16
XNS Connection Service, C-14
Standard equipment, 4-1
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Startup procedures, 3-72 through 3-76
system without an Internal Disk Drive,
3-75
systems that boot from an NCS, 3-75
systems with an internal disk drive,
3-74
Static sensitive devices
bandling, 3-1
PROMs, 3-1
System cabling, 3-37. See also Device
cabling; individual entries
System checkout
CS/1-FT, 3-82
local, 3-77
remote, 3-80
System Generation requirements, (table)
3-73
System modification, 4-1
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TBA assembly, (figure) 3-41, C-7

DB-9 connector pin assignments,

(table) 3-41 ‘

TCP/IP

modules, C-15

protocols, 2-1

software architecture, (figure) C-12
Token Ring Backpanel Attachment

assembly. See TBA assembly
Token Ring Controller/Multibus board,

C-6. See also TRC/M board
TRC/M board, 3-14

diagnostics, (table) A-7
TRC/M module, C-6, C-7

XNS
protocols, 2-1
modules, C-14
software architecture, (figure) C-12
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