








































































































































































































































































































































































































DIAL-UP -
connected to the network only when the phone connec-
tion is dialed to the computer's telephone number.

DIRECT MEMORY ACCESS (DMA) - The high-speed 1/0
channel to the NPU main memory. This channel is used
for host/NPU buffered transfers.

DOWNLINE - The direction of output 1nformatlon flow
from host to terminal or NPU. .

DUMP - The process of transferring the contents of the
NPU main memory, registers, and file 1 registers to the
" host. The dump can be processed by a dump analyzer in
the host to produce a listing of the dumped hexadecimal
information.

FILE 1 REGISTERS - A set of registers in the microproces-
sor portion of the NPU. They are dynamically set at
NPU initialization time.

FULL DUPLEX (FDX) - Two-way simultaneous transmis-
sion, when applied to a communications line. Simulta-
neous, independent operation of the input and output
devices, when applied to a terminal.

FUNCTION CODES - Codes used by the service module to
designate the type of function (command or status)
being transmitted. Two codes are defined: primary
function code (PFC) and secondary funetion code (SFC).

HALF DUPLEX (HDX) - Two-way alternate transmission,
when applied to a communications line. When applied
to a terminal, it means that the terminal cannot
simultaneously send one message while receiving
another, usually because the output device locally
copies the input while the terminal is in input mode.

HALT CODES - Codes generated by the NPU when it
executes a soft-stop. These codes, which indicate the
cause of the stoppage, are normally displayed at the
NPU console in the form of a halt code service
message.

HARDWARE PERFORMANCE ANALYZER (HPA) - A host
program which processes the messages in the host's
engineering file. The output contains information about
network performance.

. HOST - A digital computer which executes the programs of
an application process.

HOST INTERFACE PACKAGE (HIP) - The collection of
programs resident in an NPU (part of CCI) which
controls the transfer of data between a host and a local
NPU.

INFORMATION - A stream of bits which is communicated
from one point to another, exclusive of synchronizing
patterns which establish the sample point for the
receiver.

IN-LINE DIAGNOSTICS - That part of CCI that generates
diagnostic information about on-line network perform-
ance. In-line diagnosties include alarm messages, CE
error messages, statistics messages, halt code mes-
sages, and NPU dumps.

INPUT - Information flowing upline from terminal to host.

LINE - The connection between the NPU and a terminal.

A terminal that is switched; that is, it is .

LINE CONTROL BLOCK (LCB) - _A control block in the
terminal node which records the status and operational
parameters of the associated line.

LINE NUMBER - The identifier of a specific terminal line,
consisting of a CLA hardware address (port) and, where
necessary, a multiplexer subport.

LOGICAL CONNECTION - A logical message path
established between two application programs or
between a network terminal and an application pr-
ogram. Until terminated, the logical connection allows
messages to pass between the two entities.

LOOP MULTIPLEXER (LM) - The hardware which
interfaces the CLAs (which convert data between bit-
serial-digital and bit-parallel-digital (character) format)
and the input and output loops.

LOOPBACK TESTS - A group of three on-line diagnostic
tests which loop the data back toward the test source.
Together, the tests are called the on-line: diagnostie
program.. Data is looped back to the NPU internally, at
the modem, or externally.

MACROMEMORY - The main memory portion of the NPU.
It is partly dedicated to resident programs and common
areas; the remainder is a buffer area used for data and
overlay programs. Word size is 16 data bits plus three
additional bits for parlty and program protection.
Memory is packaged in 8K and 16K-word 1nerement5°
48K is the minimum memory size.

MESSAGE - A logical unit of information, as processed by
an application program. When transmitted over a
network, a message can consist of one or more physical
blocks. ‘

MICROMEMORY - The miero portion of the NPU memory.
This consists of 3072 words of 32-bit length. 1024
words are read-only memory (ROM); the remaining 2048
words are random access memory (RAM) and are
alterable. The ROM memory contains the emulator
microprogram that allows use of 1700 assembly
language.

MICROPROCESSOR - The portion of the NPU that

processes programs.

MODEM - A hardware device for converting analog levels
to digital signals and the converse. Long lines interface
to digital equipment via modems. Modem is synony-
mous with Data Set.

MSMP/6000 DIAGNOSTICS - A set of hardware diagnostics
described in the MSMP Diagnostic Reference Manual.

MULTIPLEX LOOP INTERFACE ADAPTER (MLIA) - -The
hardware portion of the multiplex subsystem that
controls the multiplex loops (input and output) as well
as the interface between the NPU and the multlplex
subsystem. -

NETWORK ADDRESS - A set of three 8-bit numbers,
consisting of two node IDs followed by a connection
number. The first node ID is the destination node. The
second node ID is the source node.

NETWORK OPERATOR (NOP) - ~ An administrative
operator at the host console. The network operator
manages the NPU hardware, linkages, and other net-
work elements of the entire data communications
network by ecommunicating with the network supervisor
in the network control center host computer.
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NETWORK PROCESSOR UNIT (NPU) - The collection of
hardware and software that supports a set of one or
more directly connected 2550 Series Communications
Control Processor macromemory modules. These pro-
grams buffer and transmit data between terminals and
host ecomputer.

NODE - A network element that creates, absorbs,
switehes, and/or buffers message blocks. Typical
system nodes are the host, the coupler node of a local
NPU, and a terminal node of a local NPU.

NODE ID - An 8-bit binary serial number which represents
a node.

NPUMSTO041 DIAGNOSTICS - A set of off-line diagnosties
deseribed in the CYBER 18-20/30 Systems Maintenance
Manual (MOS Cookbook - 3 volumes).

ODS LOADCHECK DIAGNOSTICS - A set of off-line
diagnosties for the NPU.

OFF-LINE DIAGNOSTICS - Optional diagnostics for the
NPU that require the NPU be disconnected from the
network.

ON-LINE DIAGNOSTICS - Optional diagnosties for the
NPU that can be executed while the NPU is connected
to, and operating as a part of the network. Individual
lines being tested must, however, be disconnected from
the network.

ORDERWORD - A hardware register in the coupler used by
the host to direct NPU operations.

OUTPUT - Information flowing downline from host to
terminal.

OUTPUT BUFFER - Any buffer which is currently used to
‘output information from the NPU to the host, to
another NPU, to a peripheral device, or to a terminal
via the multiplex subsystem.

OUTPUT DATA DEMAND (ODD) - A signal raised by a
CLA indicating that the CLA is ready to receive the
next character of an output message.

PARITY - A data assurance method. Parity in the NPU is
word-oriented and is ordinarily not controlled by the
operator. A parity bit is added when words are stored
in main memory, and is discarded after checking when
the word is ready from main memory. A parity error
causes the highest priority interrupt in the system.

PASCAL - A high-level programming language used for
CCI programs. Almost all CCI programs are written in
PASCAL language.

PBHALT - The CCI program that brings the NPU to a soft
stop with the registers ready for saving, and the
memory ready for a dump. This program also generates
the halt message to the NPU console.

PRIMARY FUNCTION CODE (PFC) - See function code.

PROTECT SYSTEM - A method of prohibiting one set of
programs (unprotected) from accessing another set of
programs (protected) and their associated data. The
NPU uses a protect bit in the main memory word to
implement the system. The protect fault is set when an
unprotected program attempts to access a protected
- one.
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PROTOCOL - The complete set of rules used to transmit
data between two nodes. This includes format of the
data and commands,. and the sequence of commands
needed to prepare the devices to send and receive data.

READ MODE - The NPU console mode in which the NPU is
ready to accept data/ecommands from the keyboard and
echo the data (and some commands) on the CRT.

REAL-TIME CLOCK - The basic computer clock. The
clock is stopped and restarted periodically by the base
system monitor (part of CCI) during on-line operation.

REGULATION - The process of making an NPU or a host
progressively less available to accept various classes of
input data. The host has one regulation scheme, the
host and multiplex interface of a local NPU have
another scheme, and the multiplex interface to a
neighboring NPU has a third regulation scheme. Some
types of terminals (for instance, HASP workstations)
may also regulate data. Regulation classifications are
usually based on batch, interactive, and control message
criteria.

SERVICE MESSAGE (SM) - The network method of
transmitting most command and status information
to/from the NPU. Service messages use CMD blocks in
the block protocol.

SERVICE MODULE (SVM) - The set of NPU programs
responsible for processing most service messages. SVM
is a part of the network communications software.

SOURCE NODE (SN) - The network node originating a
message or block of information.

STATISTICS SERVICE MESSAGE - A subclass of service
messages that contain detailed information about the
characteristics and history of a network element such
as a line or a terminal.

STATUS - Information relating to the current state of a
device, line, etc. Service messages are the principal
carriers of status information. .Statistics are a special
subclass of status.

SUBFUNCTION CODE (SFC) - See function code.

TERMINAL - An element connected to a network by means
of a communications line. Terminals supply input
messages to, and/or accept output messages from, an
application program. A terminal can be a separately-
addressable device comprising a physical terminal or
station, or the collection of all devices with a common
address.

TERMINAL CLASS - A classification of terminals. It is
used by the service module in processing service
messages.

TERMINAL CONFIGURATION - That collection of
information which identifies the addresses (if any),
device types and characteristies, and operational mode
of all terminals connected to a given ecommunications
line.

TERMINAL CONTROL BLOCK (TCB) - A control block

containing configuration and status information for an
active terminal. TCBs are dynamically assigned.
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TERMINAL INTERFACE PROGRAMS (TIPs) - NPU
programs which provide the interface between real
terminal format and virtual terminal format. The
standard TIPs are the TTY TIP, the Mode 4 TIP, and the
HASP TIP. TIPs are responsmle for some data
conversion and for error processing.

TERMINAL NODE (TN) - Network processor unit which
supports one or more terminal interface programs and
to which terminals are directly connected via communi-
cations lines.

TIMEOUT - The process of setting a time for completion of

an operation and entering an error processing condition
if the operation has not finished in the allotted time.

UPLINE - The direction of message travel from a terminal
through an NPU to the host.

WORD - The basic storage and processing element of a
computer. The NPU uses 16-bit words (main memory)
and 32-bit words (internal to the microprocessor only).
All interfaces are 16-bit word (DMA and A/Q) or
character format (multlplex loop interface); characters
are stored in main memory two per word. Hosts
(CYBER series) use 60-bit words but a 12-bit byte
interface to the NPU. Data characters at the host side
of the interface are stored in bits 19-12 and 7-0 of a
dual 12-bit byte.

Interfacing terminals, such as a HASP workstation, may
use any word size but must communicate to the NPU in
character format. Therefore, workstation word size is
immaterial to the NPU.

WORKLISTS - Packets of information containing the
parameters for a task to be performed. Programs use
worklists to request tasks of OPS level programs.
Worklist entries are queued to the called program.
Entries are one to six words long and a given program
always has entries of the same size.

WORKLIST PROCESSOR - The base system programs
responsible for creating and queumg worklist entries.

WRITE MODE - The NPU console mode in whleh the NPU
can write to the CRT secreen.

MNEMONICS

ASCIL American Standard Code for Information
Interchange

BCB Buffer maintenance control block

BCD Binary coded decimal

BT Block type

CA Cluster addresses

CCI Communications Control INTERCOM

CE Customer engineer

CIB Circular input buffer

CLA Communications Line Adapter

CN Connection number

CRT Cathode ray tube

B-4

CTS Clear to send

DA Data

DCB Diagnostice control blocks
DCD Data carrier detect

DDLT Diagnostic Decision Logic Table

DIS Disable

DMA Direct memory access
DN Destination node

DSR Data set ready

DT Device type

DVT Data Verification Test
E External (loopback test)
EC Error code

EN Enable

EOP End of operation

FDX Full duplex

HASP Houston Automatic Spooling Protocol
HDX Half duplex

HIP Host Interface Program
HO Host ordinal

HPA Hardware Performance Analyzer
1 Internal (loopback test)
ID Identification number
IDC Internal data channel
ILE Input loop error

1/0 Input/output

LCB Line control block

LI Line

LM Loop multiplexer

M Modem (loopback test)

MLCB Multiplex line control block

MLIA Multiplex Loop Interface Adapter
MOD Modem
MOS Metal oxide semiconductor

NCNA Next character not available
NOP Network operator
NPINTAB NPU Initialization Complete/Error Table
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NPU
ODD
oDS

-~~~

OLE

H

ORD

PFC
PM
POI
PPU
QCB
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RAM
RC
ROM
RTC
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Network Processor Unit
Output data demand
Off-line diagnostic system
Output loop error
Orderword

Port

Primary funetion code
Preventive maintenance
Point of interface
Peripheral proéessing unit
Queue control block
Random access memory
Reason code

Read only memory

Real-time clock

RTS
SFC
SM
SN
SOH
SVM

TA
TCB
TERM
TIP
TN

UT
WM

Request to send
Secondary function code
Service message

Source node

Start of header

Service module
Terminate

Terminal address
Terminal control block
Terminate

Terminal Interface Program
Terminal node

Teletype

User terminal

Write mode
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SYSTEM MESSAGES C

Message Significance

A. MESSAGES AT THE NPU CONSOLE (Automatically)

NO PRINTED MESSAGE System did not complete load and initialization. Indicates either:

a. Initialization halt - check location 301 and, if non-zero,
interpret halt code according to table ?n section 3 of this
manual. If zero, program did not halt.

b. Program is looping in an initialization routine - look up
NPINTAB entry in ADDRESS table to obtain address of
NPINTAB table. Examine second entry of NPINTAB table
according to section 3 to determine where program is

looping.
CCl 3.0 Message indicating load and initialization has ended. Note
NPU ID: 00xx x varies from one NPU to another.
LEVEL 00yy
VARIANT: 00zz
mm/dd hh=mm=ss An unrecoverable error has caused the 255x to halt. aaaaa
HALT aaaaa ccce equals the return address of the program requesting the halt.
00ii ecce equals the halt eode specifying the type of error causing
idi halt (see table in seetion 3 of this manual). If the halt code

is related to a CLA problem such as halt 0012, an additional
line is printed in the halt message giving the CLA port number.
If the halt code is related to a buffer problem such as halt 000B,
an additional line is printed in the halt message giving the
buffer address.

B. MESSAGES DELIVERED TO NPU CONSOLE WHEN DIAGNOSTICS ARE RUN FROM NPU CONSOLE (see section 4)

{ *WM Diagnostic first responses to starting a test message are:
PORT ii (message) STARTED - test started
( INV PORT - port value out of range
INVCLA TYPE - invalid CLA type
‘ INV TEST MODE - not INT, EXT, or MOD
‘ LINE NOT DISABLED - must disable line
TEST IN PROCESS - only one test at a time allowed
( ‘ LOW BUFFERS - can't run test - too few buffers
- available
INV MODEM CLASS - invalid modem class
‘, PORT ii ERROR (data) Diagnostic second response if an error occurs during the test.
*WM Diagnostic responses to terminating a test; messages are:
‘ PORT ii (message) TEST COMPL - NO ERROR - test completed successfully
INV PORT - port value out of range
(' NOT IN PROCESS - no test started on that line (port),
. or test was stopped by an error.

XX XX XX XX Displayed only if LOC mode is engaged. Each xx is a byte of
XX XX XX XX XX...XX a service message displayed as two hexadecimal integers.

-~ -~
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DATA LINE PROBLEM SOLVING D

CIRCUIT NUMBER

This number identifies the line to the telephone company
and should be kept at some location (besides the site log)
where it is readi}y accessible. A good place is the
demarcation strip. Placement of the number on the
modem is not recommended because it would be removed if
the data set is replaced.

STRAPPING OPTIONS

If your data set becomes inoperable and has to be replaced,
the replacement may not have the correct strapping options.
Therefore, you should keep a list of strapping options for
future reference. This list should be kept in the site log and
a copy in the terminal cabinet if convenient.

When a problem develops on your data line, there is certain
information that is necessary to help isolate the problem.
Therefore, you should take time to find and reeord this
information so that it is readily available when a problem
arises.

Information required when requesting help from the tele-
phone company:
LINE TYPE
a. Dedicated (sometimes called private or leased line)
b. Dial-up

EMERGENCY SERVICE PHONE
NUMBER

An emergency service phone number shouldr be available on
your modem or near the demarcation strip. If a number is
not posted there, it will have ‘to be obtained from your local
sales representative. This number should be obtained and
kept handy. This number will put you in contact with the

Private Line Service Board. For Long Lines, this board is
manned 24 hours a day, 7 days a week.

Now that you have all the necessary information, you can
start checking your phone line problem.

If your phone line is a dial-up line, you can try hanging up
and dialing again. This may give you a different line of
better quality. If re-dialing does not solve your problem, or
if re-dialing is necessary too often, your customer may have
to work with his account representative to resolve the
problem,

Dedicated lines present unique problems which may prove
difficult to define and correct. After you are reasonably
sure that the problem is in the phone line, you should
proceed as follows:

1. Call the emergency service number.

2. Identify yourself and your line number. A typical
line number would be:

4 FD 1735 01

Dash number (if present) signi-
fies station number on a multi-
drop line

Line number

Prefix (see attached list)

"4" signifies local line. Absence
of this digit signifies Long Line

The test board man will then check your line to see if it is
properly terminated. If the problem cannot be resolved by
talking to the test board man, it is advisable to call Regional
Tech Support. They will have the test equipment and
experience necessary to check further into the problem.

t A demarcation strip is the point at which the telephone line terminates. This point is then connected to the modem.
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CLA REPLACEMENT E

The 255X system hardware and software permits a com-
munications line adapter (CLA) eircuit eard to be exchanged
without impacting service to users connected to other CLAs
within the system. The procedure used to exchange a CLA
in a system that is on line are as follows:

1.

5.

Ensure that neither of the two lines connected to
the CLA to be exchanged is operational by taking a
status report on the host console and observing the
condition of each line. If either line is being used
(user logged on), send a service message to the user
to notify that the line is to be deactivated at a
certain time (e.g., in 10 minutes).

After determining that neither line is being used,
take the lines out of service by typing in appropri-
ately coded disable line commands at the local
255X console.

On the CLA circuit card to be exchanged, set the
two switches to the OFF position.

Disconnect the modem cables and remove the CLA
circuit card. \

On the CLA circuit card to be installed, set the
two switches to the OFF position before inserting
the card into the card slot.

60471180 A

Insert the replacement CLA circuit card into the
card slot, dial the ADDRESS thumb-wheel switches
to the correct line number addresses, reconnect the
modem cables, and set both switches to the ON
position.

Restore the lines to service by typing in appropri-
ately coded enable line commands at the local
255X console.

An alternate procedure that may be used if a spare CLA
circuit card and spare card slot are available is as follows:

1.

Remove the bad CLA circuit card from service as
directed in steps 1, 2, and 3 above.

Disconnect the modem cable at the bad CLA, move
to the spare CLA, and reconnect.

Dial the ADDRESS thumbwheels to the correct line
number addresses and set the CLA enable switch to
the ON position.

Restore the lines to service by typing in appropri-
ately coded enable line commands at the local
255X console.
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This appendix relates the commands and replies used to run SN Source node
the on-line diagnosties through the service messages (SMs) host ID (downline), or
sent to the NPU, NPU ID (upline)
The basic form of the message from/to the host is: CN  Connection number
00 for SMs

0 1

Link BT Block type
Byte Header DN | SN [ CN=00 | BT=04 Text Z 4 for CMD blocks

. Text of each type of message and its reply is given in
where: table F-1.

DN  Destination node
NPU ID (downline command), or
host ID (upline response)

(

A
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TABLE F-1. COMMANDS AND ASSOCIATED SERVICE MESSAGES

Command

Associated (Downline) and Response (Upline) Service Messages

START TEST

MESSAGE

SP CLA

PFC | SFC
=00 bM Type

=05 | =00 MC

oojo0jo01}| P

DM Diagnostic mode:
00 - CLA internal loopback
01 - Modem loopback
02 - External loopback
CLA Type:
00 - 2560-1
01 - 2561-1
02 - 2560-2 or 2560-3
MC Modem class (see table 4-1)

RESPONSE

PFC | SFC SP
=05 . =4016 00j00j01 ] P =00 | RC

RC Reason code:
00 - Diagnostic test started
01 - Invalid line number
02 - Invalid CLA type
03 - Invalid test mode
04 - Line not out of service
05 -Test already in process
06 - System low on buffers

TERMINATE DIAGNOSTIC TEST

MESSAGE

PFC | SFC sp
=05 =4016 0ojo00jo02} P =00

RESPONSE

PFC | SFC sp
05 | =a0,,| 0] 00 92| P | 00

RC

RC Response code:
00 - Diagnostic test terminated
01 - Invalid line number
02 - Diagnostic not in progress

DIAGNOSTIC TEST RESULTS

CLA hdwe
status word

PFC SFC 00loolos|p Sp

=05 | =00 =00 | EC

EC Error code (see table 4-3)

TERMINATE DIAGNOSTIC PROGRAM

MESSAGE

PFC SFC | Overlay | OC p oo
=05 =00 ID =03
RESPONSE

PFC SFC | Overlay | OC P | 00
=05 =4016 ID =03
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TABLE F-2. LINE TYPES

’}“;gi Transmi_ssion CLA Modem Answer Carrier | Circuit :1" %ﬁ:‘_ d AI;. ch:;]nn- d Transmission
(Value) Facx.hty Type Type Mode Type Type Required | Delayed Mode
_; | RS232-201A/208B- . .
(1) HDX 2560-1 Compatible Switched | Controlled | 2-Wire Yes No Synchronous
_; | RS232-201B/208A- . .
(2) FDX t 2560-1 Compatible Dedicated | Controlled | 4-Wire Yes No Synchronous
_, | RS232-201B/208 A~ . .
3) FDX 2560-1 Compatible Dedicated | Constant | 4-Wire Yes No Synchronous
(4) RESERVED
(5) RESERVED
- RS232-103E/113- . .
(6) FDX 2561-1 Compatible Switched | Constant |2-Wire No No Asynchronous
(7 FDX 2561-1 I?ozn:);%);lt?gfe g Dedicated | Constant | 2-Wire No No Asynchronous
(8) RESERVED
(9 RESERVED
) _ RS232-201B- . )
(X'A) FDX 2563-1 Compatible Dedicated | Constant | 4-Wire No No HDLC
(X'B) RESERVED
t Operating with HDX Protocol

TABLE F-3. CONFIGURATION STATES

Value Significance
00 LCB not configured
01 LCB configured, not enabled
02 Enable requested to TIP
03 Line operational, no TCBs
04 Line Operational, TCBs configured
05 Disabled requested to TIP
06 Line inoperative, no TCBs
07 Line inoperative, TCBs configured
08 Disconnect requested to TIP
09 Line inoperative, waiting for ring or auto recognition in process

60471180 A
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CUT ALONG LINE
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