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4.5 Partial routing update loss 

Routing received a routing message that contained· node 
addresses greater than the maXlmum address known to the 
local. node. Subsequently, information on these nodes was 
lost. This occurs when the MAXIMUM ADDRESS value on an 
adjacent node has been increased to accommodate more nodes, 
but the local node's value has not increased. 

The message displays the name of the line over which this 
message was received, along with the packet header (as 
described for event 4.~) and the highest node address in the 
routing update that was lost. 

4.6 Verification reject 

An attempt to initialize with another node failed. The 
local node received an invalid password in the verification 
requested of the adjacent node during routing initialization 
over the line. Either the local node expected the wrong 
receive password, or the adjacent node sent the wrong 
transmit password. 

The message displays the name of the line for which the 
event applies, along with the address of the adjacent node 
that failed to initialize. 

4.7 Circuit down, circuit fault 

An error has occurred for the circuit. This message 
displays the name of the circuit for which the event 
applies, along with the reason for the event. The reason 
could be one of the following: 

Adjacent node address change 

The adjacent node changed addresses without going 
through the normal initialization sequence. This is 
also logged when an adjacent node attempts to 
initialize with the local node, but the adjacent node's 
address is not in the database. 

Adjacent node address out of range 

The adjacent node's address is greater than the maximum 
address defined for the local node. This may be caused 
by an incorrectly defined node address or by a failure 
to update the local node's database when a new node was 
added. 

Adjacent node block size too small 

The line block size provided by the adjacent node is 
too small for normal network operation. The block size 
may be set incorrectly at the adjacent node. 

Adjacent node listener receive timeout 

The node has received no message over the data link 
within the last 3~ seconds. This usually means that 
the remote node is not running. 
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Adjacent node listener received invalid data 

A test message sent by the adjacent node contained 
invalid Data or corrupted data. This is most likely 
caused by a hardware problem. 

Call failed 

An outgoing SVC call failed. This is an X.25 event. 

Data errors 

The line was declared down by 
protocol handler when the 
threshold. 

the 
line 

local node's 
exceeded an 

line 
error 

Dropped by adjacent node 

The adjacent node was responsible for breaking the 
circuit connection. 

Invalid verification seed value 

A Routing initialization message sent by an adjacent 
node is not formatted properly. This is most likely 
caused by a remote network software problem. 

Line synchronization lost 

The normal line protocol was restarted or terminated by 
the adjacent node. Either a line exceeded an error 
threshold, or network management initiated a line state 
change. DMR/DMC failures that cause a line 
synchronization error are as follows: 

o Threshold errors, including more 
attempts to transmit a message, 
received in a row. 

than eight 
or eight Ns 

o Start message received in the RUN state (that is, 
the remote system detected an error and restarted 
the line). 

o Maintenance requested while in the RUN state (that 
is, the remote system tried to perform a 
maintenance operation such as LOOP CIRCUIT). 

o Message was lost because no buffer was available in 
CPU memory. 

o Nonexistent memory error. 

o Procedure error, because of driver failure or 
hardware failure. 

o Timeout on request to transmit a message in 255 
seconds. 

o Power failure. 

Routing update checksum error 

A routing update packet failed its internal integrity 
test. 
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Unexpected packet type 

A packet was received out of the 
sequence. For example, the local 
normal data packet when it expected 
packet. 

normal protocol 
node received a 

a verification 

Verification password required from Phase III node 

A required routing initialization password was not 
specified before an attempt was made to initialize the 
Phase III node in a Phase IV network. 

Verification receive timeout 

A required verification packet was not received from 
the adjacent node within the required response time. 
Either packets were lost on the line or a failure 
occurred at the adjacent node. 

version skew 

The routing version of the adjacent node is 
unacceptable to the local node. The operator may have 
installed incorrect software at the adjacent node. 

4.8 Circuit down 

An error has occurred for the circuit. This message 
displays the name of the circuit for which the event 
applies, along with the packet header (as described for 
event 4.~), the reason (as described for event 4.7), and the 
address of the adjacent node. 

4.9 Circuit down, operator fault 

An operator error has occurred for the circuit. This 
message displays the name of the circuit for which the event 
applies, along with the packet header (as described for 
event 4.~), the reason, (as described for event 4.7) and the 
addresses of the expected node and the adjacent node. 

4.l~ Circuit up 

A remote node has initialized on one of the physical lines 
connected to the local node. This message displays the name 
of the line for which the event applies, along with the 
address of the newly initialized node. 

Be sure to note that this event does not imply that the node 
is reachable. Reachability is determined by the 
higher-level routing algorithms. 

4.11 Initialization failure, line fault 

A remote node failed to initialize with the local node 
because of a physical line error. This message displays the 
name of the line for which the event applies, along with the 
reason for the event (as described for event 4.7) 
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4.12 Initialization failure, software fault 

A remote node failed to initialize with the local node 
because of a software error. This message displays the name 
of the line for which the event applies, along with the 
packet header (as described for 4.0) and the reason (as 
described for event 4.7). 

4.13 Initialization failure, operator fault 

A remote node failed to initialize with the local node 
because of an operator error. This message displays the 
name of the line for which the event applies, along with the 
packet header (as described for event 4.0), the reason (as 
described for event 4.7), and the version received from the 
adjacent node. 

4.14 Node reachability change 

Because of Routing operation, the reachability of a remote 
node has changed. This message displays the name of the 
node for which the event applies, along with the routing 
status of the node (reachable or unreachable). 

4.15 Adjacency up 

The adjacent node on the circuit is initialized. This 
message displays the name of the circuit for which the event 
applies, and the address of the adjacent node. 

4.16 Adjacency rejected 

The adjacent node on the circuit is not initialized. The 
message displays the name of the circuit for which the event 
applies, and the address of the adjacent node and the reason 
for the event (as described for event 4.7). 

4.17 Area reachability change 

Because of Routing operation, the reachability of an area 
has changed. This message displays the name of the area for 
which the event applies, along with the routing status of 
the area (reachable or unreachable). 

4.18 Adjacency down 

An error has occurred for an adjacency on the circuit. This 
message displays the name of the circuit for which the event 
applies, along with the reason (as described for event 4.7), 
the packet header (as described for event 4.4), and the 
address of the adjacent node on the circuit. 

4.19 Adjacency down, operator fault 

An adjacency on the circuit is down because of an operator 
error. This message displays the name of the circuit for 
which the event applies, along with the reason (as described 
for event 4.7), the packet header (as described for event 
4.0), and the addresses of the expected node and the 
adjacent node on the circuit. 
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C.4.6 Data Link Layer Events 

5.0 Locally initiated state change 

The line state changed because of an operator command. This 
message displays the name of the line for which the event 
applies, along with the old DDCMP state (HALTED, ISTRT, 
ASTRT, RUNNING, or MAINTENANCE) and the new DDCMP state. 
Refer to the DDCMP Functional Specification for a 
description of these states. 

5.1 Remotely initiated state change 

A remote user changed the line state. This message displays 
the name of the line for which the event applies, with the 
old and new ODCMP line states (see event 5.0). 

5.2 Protocol restart received in maintenance mode 

The remote node restarted normal operation while the local 
node had the line in maintenance mode. This message 
displays the name of the line for which the event applies. 

5.3 Send error threshold 

Too many data transmission errors occurred. This message 
displays the name of the line for which the event applies, 
along with the line counters for that line and the address 
of the received station (node). 

5.4 Receive error threshold 

Too many data reception errors occurred. This message 
displays the name of the line for which the event applies, 
along with the line counters for that line and the address 
of the received station (node). 

5.5 Select error threshold 

Too many selection errors occurred. This message displays 
the name of the line for which the event applies, along with 
the line counters for that line and the address of the 
received station (node). 

5.6 Block header format error 

DOCMP received an invalid block header. This message 
displays the name of the line for which the event applies, 
along with the invalid block header. Refer to the ODCMP 
Functional Specification for a description of the block 
header format. 

5.7 Selection address error 

The wrong tributary responded in the polling process. The 
event occurs only for a multipoint control station when one 
receives a message that does not match the address of the 
currently selected tributary. 

This message displays the name of the line for which the 
event applies, along with the tributary addresses of the 
selected tributary, the received tributary, and the previous 
tributary. 
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5.8 Streaming tributary 

A tributary on the line is impeding the use of that line. 
This message displays the name of the line for which the 
event applies, along with the tributary address of the 
received tributary and the status of the tributary. The 
status may be any of the following: 

o Streaming 

o Continued send after timeout 

o Continued send after deselect 

o Ended streaming 

5.9 Local buffer too small 

A local buffer is too small for receiving a block of data. 
This message displays the name of the line for which the 
event applies, along with two qualifiers---the length (in 
bytes) of the received block and the length (in bytes) of 
the buffer. 

5.10 Restart (X.25 protocol) 

A restart occured at the frame level in the X.25 Gateway. 

5.11 State change (X.25 protocol) 

The operational state of the X.25 line changed because of an 
operator command or a communication loss with the packet 
switch network. 

5.13 Line initialization failure 

An initialization failure occurred over an Ethernet line. 
This message displays the name of the line for which the 
event applies. 

5.14 Send failure on line * 
A data transmission attempt failed on an Ethernet line. 
This message displays the name of the line for which the 
event applies, along with the reason for the failure and the 
distance. Failure reasons can include excessive collisions, 
short or open circuits, too long a frame, a framing error, 
an unrecognized frame destination, a remote failure to 
defer, a block check error, or data overrun. 

5.15 Receive failed on line * 
Data was not received on an Ethernet line. This message 
displays the name of the line for which the event applies, 
along with two event qualifiers---the reason for the failure 
(as described in event 5.14) and the Ethernet header which 
includes the source and destination node addresses and the 
protocol type. 
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5.16 Collision detect check failed on line 

5.17 

5.18 

A check for collision detection failed on an Ethernet line. 
The message displays the name of the line for which the 
event applies. 

DTE up 

From node 7.99 (NONAME) , 15-April-1984 18:36:34:04 DTE = 
311060300052 

OTE down 

From node 7.99 (NONAME) , 15-April-1984 18:36:25:89 OTE = 
311060300052 
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X.29 CONFIGURATION FILE 

D.1 MANAGING X29SRV 

The system manager can tailor the 
the requirements of the site 
command. The commands are stored 
be changed at any time. However, 
at startup time. While X29SRV is 
static. 

characteristics of X29SRV to suit 
by using variations of the DEFINE 
in the file SYS:X29SRV.INI and can 
X29SRV processes these commands only 
running, the characteristics remain 

There is, however, no need for the file SYS:X29SRV.INI to exist before 
X29SRV can function. X29SRV is designed to run and to interact with 
the remote PAD software using the CCITT X.3, X.28, and X.29 
recommendations. Thus, the system manager can choose to simply 
install the program and let it run without any intervention. 

D.l.1 Security Considerations 

The system manager can use the DEFINE commands to determine the degree 
of X29SRV's user-friendliness. An example of user-friendliness is the 
abundance of help text, prompts, and other system messages that guide 
the users in accessing systems successfully. This is particularly 
helpful to users who are not familiar with the installation and its 
access procedure. 

On the other hand, the system manager can choose not to provide these 
features to users who happen to connect to the PSI Gateway 
accidentally. The system manager may want to make it harder for those 
who are not familiar with the access procedure to gain access to any 
of the systems on the DECnet network. This can be done, for example, 
by having X29SRV disconnect the terminal after an unsuccessful attempt 
to connect to a system. 

These options are decided by the system managers. While there are no 
fool-proof ways of preventing illegal break-ins of systems over the 
Public Network, these options provide the system manager with a means 
to build the first line of defense against such practices. The 
responsibility of maintaining a system's security rests with the 
systems manager and the operating system. 

D.2 SAMPLE DIALOGUE 

The following sample of initialization set-up and dialogue illustrates 
the normal procedure for managing the TOPS-10 PSI X.29 software and 
using the software to access the TOPS-10 host. The system is assumed 
to be connected to the TELENET network. 
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0.2.1 X29SRV.INI 

The file SYS:X29SRV.INI, which contains the following commands, is 
created by the system manager to define the characteristics of X29SRV. 

DEFINE DEFAULT HOST DISABLED 
DEFINE HERALD Digital Equipment Corp. TOPS-l~ PSI Gateway X.29 Server 
DEFINE MAXIMUM CIRCUITS 8 
DEFINE MAXIMUM CONNECT ERRORS 1 
DEFINE NETWORK TELENET 
DEFINE PROMPT "X29SRV> " 
DEFINE RESPONSE VERBOSE 
DEFINE REVERSE CHARGING ALLOWED 
DEFINE SET DEFAULT 1:1,2:1,3:126,4:1~,5:1,6:1,7:1,8:~,9:~,1~:~,12:1, -

l3:~,14:~,15:~,16:127,17:21,18:18,~:33,1:~,10:~, 
18:~,27:127,28:21,29:18,37:1,57:1,63:0 

DEFINE SET FDX 1:1,2:0,3:~,4:1,5:1,6:1,7:1,8:0,9:~,10:~,12:~,13:4, -
14:~,15:~,16:127,17:21,18:18,~:33,1:4,10:~,18:0, -
27:127,28:21,29:18,37:1 

DEFINE SET HDX 1:1,2:1,3:6,4:~,5:1,6:1,7:1,8:~,9:0,1~:~,12:1,13:~, -
14:0,15:1,16:127,17:21,18:18,~:33,1:~,1~:0,18:4,27:127, -
28:21,29:18,37:1 

DEFINE SET KERMIT 1:1,2:1,3:~,4:1,5:1,6:1,7:1,8:0,9:0,1~:0,12:0,13:4, -
14:~,15:~,16:127,17:21,18:18,~:33,1:4,1~:~,18:~, -
27:127,28:21,29:18,37:1,57:~,63:~ 

0.2.2 Dialogue 

The following example shows the terminal session as seen by the user 
accessing the TOPS-1~ system from a public access PAD on the TELENET 
network. 

TELENET 
617 18I 

TERMINAL=D1 <RET> 

@C 61772 <RET> 

617 72 CONNECTED 
Digital Equipment Corporation TOPS-1~ PSI Gateway X.29 Server 
Friday, April 13, 1984 11:06:31:AM V1.~(~) #110(0~) 

X29SRV> CONNECT KL1~26 <RET> 

RL175D DEC10 Development 11:1~:47 TTY52 system 1~26/1~42 
Connected to Node KL1026 (26) Line # 52 
Please LOGIN or ATTACH 

.TTY NO ECHO 

.<BREAK> 
BREAK 
X29SRV> DISC <RET> 
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HOST SYSTEM DISCONNECTED 
X29SRV> CONNECT KS4l45 FOX <RET> 
CSSE KS 4145 7.~2 11:12:29 

. 
[ Idle line disconnected by host ] 

HOST SYSTEM DISCONNECTED 
X29SRV> CLEAR <RET> 

DISCONNECTING ••••• 
617 72 DISCONNECTED ~~ ~~ 0~:0~:~1:17 30 25 

0.3 MANAGEMENT COMMANDS 

The management commands can be used to define the characteristics of 
X29SRV. They are saved in the file SYS:X29SRV.INI. The commands are 
listed in alphabetical order in the following sections. 

All of theSe commands can be abbreviated. For example, "DEF D H E" 
can be used to represent the command DEFINE DEFAULT HOST ENABLED. A 
long command may be entered as several text lines as follows: 

DEFINE SET DEFAULT 1:1,2:l,3:l26,4:l~,5:l,6:l,7:l,8:0,9:~,1~:~, -
l2:l,13:~,14:0,15:~,16:l27,17:2l,18:l8, -
~:~,1:~,1~:~,18:0,27:127,28:2l,29:l8,37:l,57:l,63:~ 

The character "-" (dash) at the end of the first two lines indicates 
to X29SRV that the command is continued on the next line. 

0.3.1 Error Conditions 

If you compose a command that is syntactically incorrect, X29SRV 
responds with the following error message at the console when it 
processes the SYS:X29SRV.INI file at startup time: 

?Illegal X29SRV command <text> 
<diagnostic> 

where <text> is the text string that X29SRV acknowledges reading from 
the SYS:X29SRV.INI file and <diagnostic) is the explanation why X29SRV 
thinks the command is incorrect. Following are samples of X29SRV 
detection of syntactical errors. For example, a misspelling of the 
parameter "HERALD" in the command line: 

DEFINE HERRALD clark College Atlanta, Georgia 

may cause the following response: 

?Illegal X29SRV command "DEFINE HERRALD Clark College Atlanta, Georgia" 
Unrecognized switch or keyword: "HERRALD" 
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Too much of abbreviation in the command line (for example, "C" is 
intended to represent CIRCUITS in this command) : 

DEF MAX C 8 

may cause ambiguity as follows (There are two parameters that start 
with the character "C" -- CIRCUITS and CONNECT ERRORS): 

?Illegal X29SRV command ."DEF MAX C 8" 
Ambiguous switch or keyword: "C" 

D.3.2 DEFINE DEFAULT HOST Command 

This command, if enabled, lets you automatically connect the X.29 
terminal to the TOPS-l~ host system without specifying the CONNECT 
command. This may be desirable if the TOPS-l~ PSI Gateway services 
only one TOPS-l~ system. If your PSI Gateway node services more than 
one TOPS-l~ host system, and this command is used, the X.29 terminal 
will be connected to the system that has X29SRV running. 

Syntax: 

DEFINE DEFAULT HOST control 

Arguments: 

control is one of the following: 

Messages: 

None 

Remarks: 

DISABLED 
ENABLED 

If control is ENABLED, the default X.3 parameter set will be used 
to define the terminal connection characteristics. 

Default control is DISABLED. 

Example: 

DEFINE DEFAULT HOST ENABLED 
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D.3.3 DEFINE HERALD Command 

This command defines the herald text to be displayed at the user's 
terminal at the beginning of the X.29 terminal session. 

Syntax: 

DEFINE HERALD text 

Arguments: 

text 

Messages: 

None 

Remarks: 

the herald text in the format of a list of octal 
representation of a-bit bytes, quoted and unquoted 
strings of up to 2~47 characters in length. An 
unquoted string is only allowed to be the last 
element of the list, and it must be terminated by 
a carriage return. 

X29SRV automatically adds a pair of carriage return and line feed 
characters at the end of the herald text string if none are 
there. 

Default is no herald text. 

Example: 

DEFINE HERALD 15,12,"Digita1 Equipment Corporation ETC, Va1bonne",15,12 
DEFINE HERALD Clark College, Atlanta Georgia 

D.3.4 DEFINE MAXIMUM CIRCUITS Command 

This command defines the maximum number of simultaneously active X.29 
terminal connections serviced by X29SRV. 

Syntax: 

DEFINE MAXIMUM CIRCUITS count 

Arguments: 

count number of circuits range from 1 to 2~. 

Messages: 

NUMBER OF MAXIMUM CIRCUITS EXCEEDED LIMIT 

Remarks: 

Default is 8. 

Example: 

The specified number of maximum circuits that can 
be active simultaneously exceeded 2~. 

DEFINE MAXIMUM CIRCUITS 16 
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0.3.5 DEFINE MAXIMUM CONNECT ERRORS Command 

This command sets the limit of the allowed number of unsuccessful 
attempts to connect to a host system on the DECnet network before the 
connection between the PAD and the TOPS-10 PSI Gateway is terminated. 

Syntax: 

DEFINE MAXIMUM CONNECT ERRORS count 

Arguments: 

count number of attempts allowed. 

Messages: 

None 

Remarks: 

Default is 1. 

Example: 

DEFINE MAXIMUM CONNECT ERRORS 3 

0.3.6 DEFINE NETWORK Command 

This command notifies X29SRV of the PPSN that the TOPS-l~ PSI Gateway 
software is connected to. This command is necessary only when the 
PPSN that your system is connected to does not provide the full 
implementation of CCITT X.3, X.28 and X.29 interface. 

Syntax: 

DEFINE NETWORK name 

Arguments: 

name 

NETWORK CLASS number 

is the name of the PPSN. 
following PPSN names: 

X29SRV recognizes the 

DATEX-P 
PSS 
TELENET 
TRANS PAC 
TYMNET 

Federal Republic of Germany 
The United Kingdom 
The United States 
France 
The United States 
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The class of the PPSN. Some of the leading PPSN 
vendors market their network software and 
technology to other PPSN vendors. The network 
class identification is a means used by X29SRV to 
classify similar PPSNS with those it is familiar 
with. 

Class Network Country 
0 DATAPAK Norway 

TELENET The United States 
1 TRANS PAC France 
2 DATEX-P Federal Republic of 

Germany 
3 DATANET-1 The Netherlands 

PSS The United Kingdom 
4 TYMNET The United States 

UNKNOWN NETWORK CLASS 

Remarks: 

The specified Network Class 
recognized by X29SRV. 

number is not 

If your PPSN name is not on the above network name list, contact 
your DIGITAL software specialist for your PPSN's network class. 

Example: 

DEFINE NETWORK DATEX-P 
DEFINE NETWORK CLASS 4 

D.3.7 DEFINE PROMPT Command 

This command lets you define the prompt text string that is displayed 
at the user's terminal in X29SRV's Command Mode when it is ready to 
receive user's commands. 

Syntax: 

DEFINE PROMPT text 

Arguments: 

text 

Messages: 

None 

Remarks: 

the prompt text in the format of a list of octal 
representation of a-bit bytes, quoted and unquoted 
strings of up to 127 characters in length. An 
unquoted string is allowed only to be the last 
element of the list, and it must be terminated by 
a carriage return. 

Default is no prompt. 
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Example: 

DEFINE PROMPT 15,12,"Please, enter CONNECT host",15,12,12 
DEFINE PROMPT X29SRV> 

0.3.8 DEFINE RESPONSE Command 

This command determines the verbosity of X29SRV while servicing the 
remote terminals. 

Syntax: 

DEFINE RESPONSE control 

Arguments: 

control is one of the following: 

Messages: 

None 

Remarks: 

QUIET 
VERBOSE 

Default is QUIET. 

Example: 

DEFINE RESPONSE VERBOSE 

D.3.9 DEFINE REVERSE CHARGING Command 

This command allows X29SRV to accept incoming calls with 
charge facility (such as calls that originate from 
facilities of the PPSN). Otherwise, those incoming 
rejected. 

Syntax: 

DEFINE REVERSE CHARGING control 

Arguments: 

control 

Messages: 

None 

Remarks: 

is one of the following: 

ALLOWED 
DISALLOWED 

Default is ALLOWED. 
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Example: 

DEFINE REVERSE CHARGING DISALLOWED 

0.3.10 DEFINE SET Command 

This command defines various sets of CCITT and national X.3 par~meters 
to be requested by the users to define the characteristics of their 
terminal connections. The maximum number ~f X.3 parameter sets that 
can be defined is 18 (including the default parameter set DEFAULT). 
See Section 0.4 for a description of the CCITT X.3 parameters. 

Syntax: 

DEFINE SET DEFAULT list 
name list 

Arguments: 

name 

list 

Messages: 

is the text string representing the name of the 
X.3 parameter set of up to 6 characters in length. 

is the list of the CCITT and national X.3 
parameters to be defined in the set. The list has 
the following format: 

parameter:value [, parameter:value] 

where parameter is the X.3 parameter number ranges 
from 1 to 127 and value is the associated X.3 
parameter value. All values are in decimal. 
X29SRV will not attempt to validate the X.3 
parameter values. The values however must not be 
greater than 255 decimal. 

NUMBER OF X.3 PARAMETER SETS EXCEEDED LIMIT 

You have defined more than 17 X.3 parameter sets. 

DUPLICATED NATIONAL X.3 PARAMETER DEFINITION 

You have specified more than one 
parameter separator (see remarks 
list of X.3 parameters. 

X.3 PARAMETER NUMBER IS OUT OF RANGE 

national X.3 
below) in the 

The value of an X.3 parameter number is outside 
the range of 1 to 127 decimal. 

X.3 PARAMETER VALUE OCCUPIES MORE THAN ONE OCTET 

The value of an X.3 parameter value is greater 
than 255 decimal. 
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Remarks: 

The reserved X.3 parameter set name is DEFAULT, which is the 
default X.3 parameter set. 

When you specify the list of X.3 parameters, you can include the 
national X.3 parameters in the list by preceding them with the 
X.3 separator 0:0. The national X.3 parameter numbers may range 
from 1 to 127. The number of defined national X.3 parameters in 
each set should not exceed 45. X29SRV will not attempt to 
validate the X.3 parameter values. However, the values must not 
be greater than 255 decimal. 

If X29SRV encounters errors while processing the parameter 
definitions, the entire X.3 parameter set is discarded and the 
set name will be undefined. 

Example: 

DEFINE SET DEFAULT 1:1,2:0,3:0,4:1,5:1,9:0,11:2,15:1,16:127,17:21,18:18 
DEFINE SET EMACS 0:0,57:1,63:0 
DEFINE SET VMS 3:2,4:0,0:0,57:1,63:0 
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D.4 VALUES OF THE PAD PARAMETERS 

This appendix assumes that your n~twork suppots PAD~ that conform to 
the CCITT X~3 Recommendation of 1980. Table D-1 provides a summary of 
the PAD parameter values. 

Table D-l: Summary of PAD Parameter Values 

Parameter Values 
Number 

1 0, 1 
32-126 (optional) 

2 O,1 

3 0, 2, 126 
6, 18 (optional) 

4 0, 2O, 255 
1-19, 21.-254 (optional) 

5 fJ, 1 

6 fJ, 1 

7 0, 2, 8, 21 
1 (optional) 

8 0, 1 

9 O-7 

1fJ fJ, 1-255 

11 fJ, 2, 8 
1, 2, 4-7, 9-18 (optional) 

12 fI, 1 

13 fJ, 1, 4, 5, 6, 7 

14 fJ-7 

15 fJ, 1 

16 fJ-127 

17 24 
0-23, 25-127 (optional) 

18 fJ-127 
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D.4.l Parameter 1 - PAD Recall Using a Character 

This parameter controls the action of the PAD on receipt of a OLE 
«CTRL/P» from the terminal, when the PAD is in the Data Transfer 
state. The parameter values are: 

1 

32-126 

No escape from the Data Transfer state allowed, 
except with break signal (see parameter 7) 

Escape from the Data Transfer state to the Waiting 
for Command state occurs when a DLE is received from 
the terminal 

Escape from the Data Transfer state to the Waiting 
for Command state occurs when the graphic character 
specified by the ASCII code (decimal) given here is 
received 

The preferred value of this parameter for an X.29 terminal is Ii 
this allows interaction with the PAD (for example, to read the 
values of PAD parameters) • 

D.4.2 Parameter 2 - Echo 

This parameter determines whether the PAD echoes characters received 
from the terminal. The parameter values are: 

~ The PAD does not echo. 

1 The PAD echoes, except when buffer space limitations 
cause it to ignore a character from the terminal. 

D.4.3 Parameter 3 - Selection of Data Forwarding Signals 

This parameter defines which characters (received from the terminal) 
cause the PAD to forward the current packet to the host DECsystem-l~ 
computer. The parameter values are: 

2 

6 

18 

126 
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These values are a combination of one or more of the following: 

1 

2 

4 

8 

16 

32 

64 

Forwarding on receipt of the 129th character 

Alphanumerics, that is, A-Z, a-z, and 0-9 

<RET> 

<ESC>, <BEL>, <ENQ>, and <ACK> 

<DEL>, <CAN>, and <DC2> 

<ETX> and <EaT> 

<HT>, <LF>, <VT>, <FF> \ 

All other control characters not in the above list. 

The value 6 is the combination of 2+4, 18 is the combination of 
2+16, and 126 is the combination of 2+4+8+16+32+64. 

The PAD never transmits empty data packets. The PAD normally 
includes the forwarding character in the packet it causes to be 
forwarded. If the packet is full, the PAD includes the forwarding 
character in the next packet. 

D.4.4 Parameter 4 - Selection of Idle Timer Delay 

This parameter controls whether there is data-forwarding timeout 
and, if so, its length. The parameter values are: 

No data forwarding timeout 

20 Data forwarding timeout of 1 second 

255 Data forwarding timeout of 12.75 seconds 

1-19,21-254 The data forwarding timeout length in units of 
1/20 second 

D.4.5 Parameter 5 - Ancillary Device Control 

This parameter enables or disables ancillary device control of the 
terminal by the PAD. The parameter values are: 

1 

No ancillary device control 

Ancillary device control (the PAD transmits X-ON and 
X-OFF to the terminal) 

D-13 



X.29 CONFIGURATION FILE 

0.4.6 Parameter 6 - Control of PAD Service Signals 

This parameter determines whether PAD service signals are suppressed 
or transmitted to the terminal. The parameter values are: 

o PAD service signals suppressed 

1 PAD service signals transmitted to your terminal 

5 PAD service signals and the prompt PAD service signal 
transmitted to the terminal 

0.4.7 Parameter 7 - Action of PAD on Receipt of Break Signal 

This parameter specifies the action to be taken by the PAD on 
receipt of a BREAK signal from the terminal. The parameter values 
are: 

o 

1 

2 

8 

21 

These values are a combination of one or more of the following: 

1 

2 

4 

8 

16 

No action or receipt of (BREAK) 

The PAD sends an interrupt to the TOPS-10 system 

The PAD sends a reset to the TOPS-10 system 

The PAD sends an Indication Break PAD message to the 
TOPS-10 system 

The PAD leaves the Data Transfer state and enters the 
Waiting for Command state 

The PAD discards output to the terminal by setting 
parameter 8 to the value 1 

where 21 is a combination of 1+4+16. 

D.4.8 Parameter 8 - Discard Output 

This parameter specifies that the PAD delivers data to the terminal. 
The parameter values are: 

o 

1 

Normal data delivery 

No data delivery to the terminal; the PAD discards 
any data received from the host computer 
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D.4.9 Parameter 9 - padding After Carriage Return 

This parameter specifies the number of padding characters after a 
<RET>. The parameter values are: 

~ No padding after <RET> 

1-7 One to seven padding characters inserted after <RET> 

D.4.1~ Parameter 1~ - Line Folding 

This parameter specifies whether or not line folding is to be 
performed, and, if so, it specifies the maximum length of the line •. 
The parameter values are: 

~ 

1-225 

No line folding performed 

Enables line folding and specifies the maximum line 
length for all data transmitted or echoed by the PAD 
to the terminal 

D.4.11 Parameter 11 - Speed of Start-Stop Mode Terminal 

This parameter specifies the receive-transmit speed of the user 
terminal. The parameter values are: 

~ 11~ bits/s 
1 134.5 bits/s 
2 3m~ bits/s 
3 12~~ bits/s 
4 6~~ bits/s 
5 75 bits/s 
6 15~ bits/s 
7 18~~ bits/s 
8 2~~ bits/s 
9 1~~ bits/s 

1~ 5~ bits/s 
11 75/12~~ bits/s 
12 24~~ bits/s 
13 48~~ bits/s 
14 96~'" bits/s 
15 192"'''' bits/s 
16 48"''''''' bits/s 
17 56"'~~ bits/s 
18 64~"'~ bits/s 

Note that the support of any of these values depends on the 
supported data transmission rates of the PAD. 

Neither the terminal nor the host computer can set parameter 11. 
The PAD sets this parameter by detecting the line rate from the 
Service Request sequence from the terminal. 
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0.4.12 Parameter 12 - Flow Control of the PAD 

This parameter enables or disables flow control of data between the 
PAD and the terminal. The parameter values are: 

o No flow control on 

1 Flow control on (that is, the PAD responds to X-ON 
«CRTL/Q» and X-OFF «CRTL/S» transmitted by the 
terminal) • 

0.4.13 Parameter 13 - Line Feed Insertion After Carriage Return 

This parameter controls <LF> insertion after <RET>. 
values are: 

The parameter 

o 

1 

4 

5 

6 

No <LF> insertion 

<LF> inserted after every <RET> transmitted (but not 
echoed) to the terminal 

<LF> inserted after every <RET> echoed to 
terminal 

the 

<LF> inserted after every <RET> transmitted and 
echoed to the terminal 

<LF> inserted after every <RET> echoed to 
terminal and transmitted to the host computer 

the 

7 <LF> inserted after every <RET> transmitted to your 
terminal, echoed to the terminal, and transmitted to 
the host computer 

0.4.14 Parameter 14 - Padding After Line Feed 

This parameter specifies the number of padding characters after a 
<LF>. The parameter values are: 

o No padding after <LF> 

1-7 One to seven padding characters inserted after a <LF> 

0.4.15 Parameter 15 - Editing 

This parameter determines whether buffer editing is available while 
in the Data Transfer state. The parameter values are: 

No editing in the Data Transfer state 

1 Editing in conjunction with parameters 16, 17 and 18. 
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0.4.16 Parameter 16 - Character Delete 

This parameter specifies if character deleting in the Data Transfer 
state is enabled and, if so, it specifies the character delete 
character. The parameter values are: 

9 

1-127 

No character delete in the Data Transfer state 

The decimal code of the character chosen as the 
Character Delete character 

0.4.17 Parameter 17 - Line Delete 

This parameter specifies if line (or buffer) deleting in the Data 
Transfer state is enabled and, is so, it specifies the line delete 
character. The parameter values are: 

1-127 

No buffer delete in the Data Transfer state 

The decimal code of the character chosen to be the 
Buffer Delete character 

If parameter 4 (data forwarding timeout) is set to a low value, the 
PAD will forward the data before you have time to edit it. 

0.4.18 Parameter 18 - Line Display 

This parameter specifies if line displaying is enabled and, if so, 
specifies the Line Display Character. The parameter values are: 

1-127 The decimal code of the character chosen to be the 
line display character 
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APPENDIX E 

BIBLIOGRAPHY 

The following DIGITAL documents contain detailed information on the 
protocols used in DECnet. The appendix section of the Overview of 
Digital Networking Products contains a complete list of DECnet 
manuals as well as manuals pertinent to DECnet, such as Ethernet and 
PSI. 

Each of the following subtitles is preceded by "DECnet DIGITAL 
Network Architecture" and followed by "Functional Specification" or 
(for DDCMP) "Specification" (except for Introduction to DECnet). 

Introduction to DECnet 

General Description 

This is an overview of the architecture and 
provides an introduction to each of the 
following documents. 

Data Access Protocol (DAP) 

Digital Data Communications Message Protocol (DDCMP) 

Maintenance Operation Protocol (MOP) 

Network Management Protocol 

Network Services Protocol (NSP) 

Routing 

Session Control 

The following lists CCITT recommendations relevant to users of the 
TOPS-10 PSI software and the CCITT publications in which those 
recommendations are discussed. For more information, contact the 
CCITT. 
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Recommendation Document 

X.3 Document AP VII-No. 6-E 

X.2S Document AP VII-No. 7 

X.28, X.29 Document AP VII-No. 8 

The following document contains a complete and unabridged form of the 
key CCITT recommendations as they appear in the Fascile VIII.2 of the 
Yellow Book of the Consultative Committee for International Telegraph 
and Telephone, 1981 edition. 

The X.2S Protocol and Seven Other Key CCITT Recommendations X.l, 
X.2, X.3, X.21 bis, X.28, and X.29. Lifetime Learing 
Publications, Belmont, California, 1981 

The following published books are a source of general network 
information. The list is both arbitrary and abbreviated and is 
intended to be a catalyst to stimulate the reader's interest. 

Title 

Application Design Handbook 
for Distributed Systems 

Basics of Data Communication 

Communications Networks for 
Computers 

Computer Networks and 
Distributed Processing: 
Software, Techniques, 
and Architecture 

Data Communications 

Design and Strategy 
for Distributed Data 
Processing 

Handbook of Data 
Communications 

Introduction to Data 
Communications 

Introduction to Mini­
Computer Networks 

Introduction to 
Teleprocessing 

Technical Aspects of Data 
Communication 

Author 

Patrick, 
Robert L. 

Karp, ed. 

Davies 
Barker 

Martin, 
James 

Doll 

Martin, 
James 

Editors 

and 

Murphy and 
Kalis 

Martin, 
James 

McNamara, 
John E. 
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Publisher 

CBI Publishing Co. 

McGraw-Hill 

Wiley and Sons 

Prentice-Hall 

Wiley Interscience 

Prentice-Hall 

National Computing 
Centre Publications 
(United Kingdom) 

DIGITAL 

DIGITAL 

Prentice-Hall 
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DECnet LINE DEVICES 

Table F-l: DECnet Line Devices 

Multi- Multi- DECnet-I" TOPS-I" PSI 
Mnemonic line point Support Support Description 

CI No Yes No No CI20 Computer 
interconnect 

DA No No No No DAII-B or 
DAII-AL UNIBUS 
link 

DL No No No No DLII-C, 
DLll-WA, and 
DLll-E 
asynchronous 
line interface 

DLV No No No No DLVll-E 
asynchronous 
lin'e interface 
(11/03 and 
11/23 onl y) 

DMC No No Yes (MCB) No DMCll-DA/AR, 
DMCll-MA/AL, 
DMCII-MD/AL, 
DMCII-FA/AR 
interprocessor 
links 

DMR No No Yes (MCB) No DMRll-AA, 
DMRII-AB, 
DMRll-AC, 
DMRII-AE 
interprocessor 
links 

DMF No No No No DMF-32 
synchronous 
line unit 
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Table F-l: DECnet Line Devices (Cont.) 

Multi- Multi- DECnet-lCtJ TOPS-lCtJ PSI 
Mnemonic line point Support Support Description 

DMP No Yes No No DMP-ll 
multipoint 
synchronous 
line device 

DP No No No No DPll-DA 
synchronous 
line interface 

DPV No No No No DPVll-DA 
synchronous 
line interface 

DQ No No No No DQll-DA 
synchronous 
serial line 
interface 

DTE No No Yes Yes DTE20 
interprocessor 
link 

DU No No No No DUll-DA 
synchronous 
line interface 
(includes 
DUVll) 

DUP No No Yes (MCB) No DUP-llDA 
synchronous 
line interface 

DV Yes No No No DVll-AA/BA NPR 
synchronous 
line 
multiplexer 

ETH No Yes Yes No NIA20 
multiaccess 
communications 
link 

KDP Yes No Yes Yes KMC-ll/DUP-ll-DA 
NPR synchronous 
line 
multiplexer 
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Table F-l: DECnet Line Devices (Cont.) 

Multi- Multl- DECnet-l9 TOPS-l9 PSI 
Mnemonic line point Support Support Description 

KDZ Yes No No No KMC-ll/DZll 
-A/B/C/D NPR 
asynchronous 
line 
multiplexer 

KL No No No No KL8-J serial 
line interface 

KMV Yes No No No KMSll-BD/BE 
synchronous 
line interface 
combined with 
X.25 level 2 
microcode 

KMX Yes No No No KMSll-BD/BE 
synchronous 
line interface 
combined with 
X.25 level 2 
microcode 

KMY No No No No KMSIl-PX 
synchronous 
line interface 
combined with 
X.25 level 2 
mircrocode 

PCL No Yes No No PCLll-B 
multiple CPU 
link 

QNA No Yes No No DEQNA 
multiaccess 
communications 
link 

TT Yes No No No DZll-F, DZ32-F, 
or DZVll-D 
asynchronous 
serial line 
multiplexer 

TX No No No No DMF-32/DMZ-32 
asynchronous 
line unit 
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Table F-l: DECnet Line Devices (Cont.) 

Multi- Multi- DECnet-l~ TOPS-l~ PSI 
Mnemonic line point Support Support Description 

NI No Yes No No NIA2~ 
multiaccess 
communications 
link 
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APPENDIX G 

GLOSSARY 

The definitions and explanations in this glossary are specific to 
their use in this manual. 

Active 

Active lines 

Active 109ging 

Active nodes 

Adjacent node 

Aged packet 

Area 

A designation for plural entities that 
limits them to those that meet an 
activity criterion. The criterion is 
defi~ed individually for each entity. 

Known lines in the ON or SERVICE state. 

All known sink types that are in the ON 
or HOLD state. 

All reachable nodes as perceived from 
the executor node. 

A node connected to the executor node by 
a single physical line. 

A packet that has exceeded the maximum 
number of visits. 

A group of nodes in a network that can 
run independently as a subnetwork. 

Area router A level 2 router. 

Area routing A technique for grouping the nodes in a 
network into areas for routing purposes. 
Routing in a multiple-area network is 
hierarchical, with one level of routing 
within an area (called level 1 routing) 
and a second, higher level of routing 
between areas (called level 2 routing). 

Bilateral Closed User Group (BCUG) 
An optional PPSN facility that restricts 
a pair of DTEs to communicating with 
each other. The basic BCUG also 
prevents this pair from accessing or 
being accessed by other DTEs. Additions 
to the BCUG facility allow one or both 
of the DTEs to access or be accessed by 
DTEs outside the group. These additions 
are known as BCUG with Outgoing Access 
and BCUG with Incoming Access 
respectively. See also related Closed 
User Groupo 
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Broadcast addressing 

Broadcast circuit 

CCITT 

Central Management Node 

Characteristics 

Circuit 

Closed User Group (CUG) 

Command node 

Controller 

GLOSSARY 

A special type of multicast addressing, 
in which a message is sent to all nodes. 

A circuit on which multiple nodes are 
connected and on which there is a method 
for transmitting a message that will be 
received by multiple receivers. 

Comite Consultatif International 
Telegraphique et Telephonique. An 
international consultative committee 
that sets international communications 
usage standards. 

Any node that is capable of parsing all 
DNA NCP commands, including those that 
the central management node cannot or 
does not implement for its operating 
system. A central management node is 
capable of managing the entire network 
of which it is a member; it can set 
parameters and initiate and terminate 
the operation of nodes, circuits, lines, 
and events and alter the logical 
configuration of the network. 

Parameters that are generally static 
values in volatile memory or permanent 
values in a permanent data base. A 
Network Management information type. 
Characteristics can be set or defined. 
Examples of characteristics are the 
values assigned in response to the 
keywords NAME, TYPE, and LOAD FILE. 

A logical point-to-point connection. A 
circuit is identified by device, 
controller, unit, and (if present) 
tributary. For example, KDP-2-0.l. 

An optional PPSN facility that restricts 
two or more DTEs in the same group to 
communicating with each other. The 
basic CUG also prevent~ these DTEs from 
accessing or being accessed by other 
DTEs outside the group. Additions to 
the basic CUG facility allow one or more 
DTEs to ,access or be accessed by DTEs 
outside the group. These additions are 
known as CUG with Outgoing Access and 
CUG with Incoming Access respectively. 

The node where 
originates. 

an NCP command 

That part of a line identification that 
denotes the control hardware for a line. 
For a multiplex device, that controller 
is responsible for one or more units. 
For example, in the line identification 
KDP-0-l, the controller is KMC-0. (The 
KDP is a KMC controller with up to four 
DUPs.) 
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Cost 

Counters 

Datagram 

Data Link 

Data Transmission 

DCE 

DOCMP 

Designated router 

OMCll 

DMRll 

DN2~ 

Oownline Loading 

DTE 

DTE29 

GLOSSARY 

An integer value assigned to a circuit 
between two adjacent nodes. According 
to the routing algorithm, packets are 
routed on paths with the lowest cost. 

Error and performance statistics based 
on a node's network activity. 

A unit of data sent over the network 
that is handled independently of all 
other units of data so far as the 
network is concerned. When a route 
header is added, a datagram becomes a 
packet. 

A physical connection between two nodes. 
In the case of a multipoint line, there 
can be multiple data links for one 
physical connection. 

The sending of data from one computer to 
another over a physical link, or from 
one task to another over a logical link. 

Data Communications Equipment (DeE) is 
an X.25 PPSN node to which a DTE is 
connected with a leased data 
communications line. 

DIGITAL Data Communications Message 
Protocol. A formal set of conventions 
designed to provide error-free, 
sequential transmission of data· over 
physical links. 

A routing node on the Ethernet selected 
to perform routing services on behalf of 
end nodes. 

A single line microprocessor-based 
interface to the network. The DMC1I is 
a synchronous Direct Memory Access (DMA) 
device. 

A single line microprocessor-based 
interface to the network. The DMRll is 
a synchronous Direct Memory Access (DMA) 
device. 

The DECnet-l~ communication front end. 

Transmitting a program's memory image 
over a physical link to an adjacent node 
and starting execution of it. 

Data Terminal Equipment (DTE) is a host 
processor or communications processor 
directly connected to an X.25 PPSN with 
a leased data communications line. 

The hardware interface between the main 
processor in a DECsystem-1090/I09II095 
and the PDP-II processor in the DN20 
communication front end. 
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End node 

Entity 

Ethernet 

Ethernet protocol 

Event 

Event Class 

Event Filter 

Event Type 

Executor Node 

Frame 

GLOSSARY 

A node that can rec~ive packets 
addressed to it and send packets to 
other nodes, but cannot route packets 
through from other nodes. Also called a 
nonrouting node. 

AREA, CIRCUIT, LINE, LOGGING, MODULE, or 
NODE. These are ~he major Network 
Management keywords. Each entity has 
its own parameters and options. 
CIRCUIT, LINE, and NODE have counters 
also. Allowed plural forms are KNOWN 
and ACTIVE AREAS, CIRCUITS, LINES, 
MODULES and NODES. NODES can also take 
the form LOOP NODES. Entities are 
components that can be displayed and 
controlled. 

A communications concept for local 
communication networks, which employ 
coaxial cable as a passive 
communications medium to interconnect 
different kinds of computers, without 
requiring switching logic or control by 
a central computer 

In the data-link layer of DNA (DIGITAL 
Network Architecture), the protocol that 
implements the Ethernet data-link 
protocol for communication between 
adjacent nodes connected by an Ethernet 
local area network. 

A network- or system-specific occurrence 
for which the logging entity maintains a 
record. 

A subset of events, currently consisting 
of groups of events associated with each 
of the DNA layers or with specific 
operating systems. 

A set of on/off states for a logging 
event class that indicates whether or 
not each event type in that class is to 
be recorded. 

A particular type of event, 
within an event class. 

unique 

The node where the active Local Network 
Management Function is running (that is, 
the node actually executing the 
command); the active network node 
physically connected to one end of a 
line being used for a load, dump, 
trigger, or line loop test. 

A unit, delimited by flags, that 
includes a header used by the link level 
to exchange data packets as well as 
control and error information between 
the DTE and DCE. 
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Full-duplex 

Full Routing Node 

Global Filter 

Half-duplex 

Hardware address 

Hold State 

Hop 

Host Computer 

Host Node or Host 

Information Type 

KOP 

KNOWN 

GLOSSARY 

Simultaneous independent transmission in 
both directions. 

A node that allows communication between 
non-adjacent nodes. If all nodes in a 
network are full routing nodes, then 
each node can communicate with every 
other node in the network. 

A filter that applies to all entities 
within an event class and type. 

Transmission in either direction, but 
not in both directions simultaneously. 

For an Ethernet device, the unique 
Ethernet physical address associated 
with a particular Ethernet 
communications controller (usually in 
read-only memory) by the manufacturer. 

A logging state in which 
temporarily unavailable 
it should be queued. 

the sink is 
and events for 

A hop is one unit of path length. When 
a request is routed from node A to node 
C by way of Node B, two hops are 
involved: node A to node B is one hop; 
node B to node C is another hop. (See 
path cost.) 

A computer at a network node that 
primarily provides services such as 
computation, data base access, special 
programs, or programming languages to 
other nodes in the network. 

The node that provides services for 
another node (for example, the storage 
of files needed for a downline load). 

One of CHARACTERISTICS, COUNTERS, 
EVENTS, or SUMMARY. Used with the NCP 
SHOW command to control the type of 
information returned. Each entity 
parameter and counter is associated with 
one or more information types. 

A OECnet term that refers to a 
combination of a KMCII (controller) and 
one to four OUPlls. With the KMCII, a 
microprocessor-based system, the DUPII 
functions as a direct memory access 
device. The interface to the network is 
synchronous. 

The classification for a plural entity 
that includes all perceived occurrences 
of the entity type. 
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KNOWN LINES 

Level 1 router 

Level 2 router 

Line 

Line Cost 

Line Identification 

Line Level Loopback 

Load 

Local DTE 

Local Node 

Local User 

GLOSSARY 

All lines addressable by Network 
Management in the appropriate data base 
(volatile or permanent) on the executor 
node. They may not all be in a usable 
state. 

A node that can send and receive 
packets, and route packets from one node 
to another, only within a single area. 

A node that can send and receive 
packets, and route packets from one node 
to another, within its own area and 
between areas. Also known as an area 
router. 

A distinct physical data path. Line is 
a Network Management entity. 

An arbitrary positive integer value 
assigned to a physical path. Because 
the routing algorithm selects the 
least-cost path to a destination, an 
operator can dynamically affect the path 
to be taken by changing line costs. 

The device, controller, unit 
tributary assigned to a line. 
are KDP-0-1, DMC-I. 

and/or 
Examples 

Testing a specific data link by sending 
a repeated message directly to the data 
link layer and over a wire to a device 
that returns the message to the source. 

To read data into memory. 

The communications node that connects to 
the public network. 

From the user's standpoint, a relative 
term indicating the node at which your 
terminal is logged in. From Network 
Management's standpoint, the node at 
which your requested task executes. If 
at your local node you SET the executor 
to another node, that other node is the 
local node to Network Management and the 
node where your terminal is attached is 
a remote node. 

A user of the User Acess Module who 
communicates with the public network 
through the node running TOPS-10 PSI 
Gateway Software. Also called user. 
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Logging 

Logging Console 

Logging Event Type 

Logging File 

Logging Identification 

Logging Monitor 

Logging Sink 

Logging Sink Flags 

Logging Sink Node 

Logging Source Process 

Logical Connectivity 

Logical Link 

Loopback 

GLOSSARY 

Recording information from an occurrence 
that has potential significance in the 
operation and/or maintenance of the 
network in a potentially permanent form. 
Logging is the Network Management entity 
that routes event data to logging sinks 
such as a console or file. Logging 
sinks can be accessed by persons and/or 
programs. 

A logging sink that is to receive a 
human-readable record of events, for 
example, a terminal or printer. 

The identification of a particular type 
of event, for example, a line restarted 
or a node down. 

A logging sink that is to 
machine-readable record of 
later retrieval. 

receive a 
events for 

The sink 
logging 
monitor) • 

type 
entity 

associated 
(file, 

with 
console, 

the 
or 

A logging sink that is to receive a 
machine-readable record of events for 
possible real-time decision making. 
Typically, the logging monitor is a 
user-defined program. 

A place where a copy of an event is to 
be recorded. 

A set of flags in an event record that 
indicate the sinks on which the event is 
to be recorded. 

A node to which logging information 
comes. 

The process that recognized an event. 

The ability of nodes to communicate with 
each other. 

A node-to-node connection that 
established and controlled by 
Session Control, Network Services, 
Routing layers. 

is 
the 
and 

in which data 
network task is 

point along the 
and returned to the 

A mode of operation 
transmitted by a 
reflected at some 
communication path 
originating task. 

G-7 



Loopback Node 

Maximum Cost 

Maximum Hops 

Maximum Visits 

Maximum Node Address 

Maximu~ Path Cost 

Module 

Multiaccess Channel 

Multicast Addressing 

Multicast Group Address 

Multipoint Line 

Monitor Sinktype 

Network diameter 

GLOSSARY 

A special name for a node that is 
associated with a line for loopback 
testing purposes. The SET NODE CIRCUIT 
command sets the loopback node name. A 
loopback node is treated as if it were a 
remote node. All traffic to the 
loopback node is looped over the 
associated line. 

The greatest total cost the path to a 
node may have if the node is to be 
reachable. When the cost associated 
with transmitting a message from one 
node to another exceeds the maximum 
cost, the transmission is not made. 

The maximum number of hops a path to a 
node can contain if the node is to be 
reachable. Currently, the maximum hops 
supported is 30. 

The maximum number of nodes a message 
coming into this node can have visited. 
If the number specified as MAXIMUM 
VISITS is exceeded, and the destination 
is not this node, then the message is 
discarded. 

The largest node address with which the 
local node can communicate. 

The greatest value assigned to the 
least-cost path between any two nodes in 
the network. 

A network management component. 

A medium (for example, 
which many transmitters 
access. 

Ethernet) 
contend 

on 
for 

An addressing mode in which a given 
message packet is targeted to a group of 
logically related nodes. 

An address assigned to a number of nodes 
on an Ethernet and used to send a 
message to all nodes in the group in a 
single transmission. 

A line connected to more than two nodes. 

An event sink that is to receive a 
machine-readable record of events for 
possible real-time decision making. 

The reachability distance between the 
two nodes on the network having the 
greatest reachability distance. 
Reachability distance is the length of 
the shortest path between a given pair 
of nodes. 
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Network Interconnect (NI) 

Network Services Protocol 
(NSP) 

Node 

Node Address 

Node Identification 

Node Level Loopback 

Node Name 

Nonrouting Node 

Off State 

GLOSSARY 

A multiaccess interconnect that allows 
up to 1024 different stations to 
communicate over the Ethernet. 

A formal set of conventions used in 
DECnet to exchange messages over logical 
links. NSP also refers to the program 
that implements the NSP protocol. (In 
the text of this manual, NSP refers to 
the program; NSP Protocol is used to 
refer to the protocol.) This protocol is 
implemented by the End Communications 
Layer of the DNA architecture. 

An computer system that supports DECnet. 
Used alone in this manual, node implies 
support of Routing, NSP, and Session 
Control. A node that does not support 
these three layers is called a Phase II 
node. Node is a Network Management 
entity. 

The required unique numeric 
identification of a specific node. 

Either a node name or a node address. 
In some cases, an address must be the 
node identification. In other cases, a 
name must be used. DECnet contains a 
table for converting one to the other. 

Testing a logical link using repeated 
messages that flow with normal traffic 
through the Session Control, Network 
Services, and Routing layers within one 
node or from one node to another and 
back. In some cases node level loopback 
involves using a loopback node name 
associated with a particular line. 

An alphanumeric identification 
associated with a node address in a 
strict one-to-one mapping. The node 
name must contain at least one letter 
and cannot be more than six characters 
long. 

An end node. It can deliver and receive 
packets, but cannot route messages 
through to other nodes. 

Applied to a node: a state where 
network traffic is no longer processing. 
Applied to a line: a state where the 
line is unavailable for any kind of 
traffic. Applied to logging: a state 
where the sink is not available for 
receiving events; in this state any 
events for the sink are discarded. 
Applied to circuits: the state where 
the circuit is not in use by any 
network-related software. 
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On State 

OPR 

Originating Packet 

ORION 

Packet 

Path 

Path Cost 

GLOSSARY 

Applied to a node: a state of 
network operation. Applied to 
a state of availability for 
usage. Applied to logging: 
where a sink is available for 

normal 
a line: 

normal 
a state 

receiving 
events. 

OPR is the Operator Command Language 
program that provides the operator with 
one command language to communicate with 
several TOPS-10 components. CPR 
processes commands for syntax and passes 
syntactically correct commands to ORION. 
(See ORION.) 

A packet that originated in the Network 
Services layer of a node. 

ORION is the operator control program 
that accepts commands from OPR and 
forwards the commands to the proper 
program for execution. ORION forwards 
NCP commands to the Network Control 
Program. 

A group of bits, comprising data and 
control information, which is 
transmitted as a composite whole over a 
physical link. The data, control, and 
any error information are arranged in a 
specific format. (A packet is the basic 
transmission unit of DDCMP.) 

The route a packet takes from source to 
destination node. 

The sum of the line costs along a path 
between two nodes. See line cost. 

Path Length The sum of the hops along a path between 
two nodes. 

Permanent Data Base Default information about network 
entities that is kept in permanent 
memory (for example, files). Generally 
established at network generation. A 
permanent data base can be changed with 
the NCP commands PURGE and DEFINE; you 
can change the volatile data base with 
CLEAR and SET commands. DECnet-l0 does 
not support a permanent data base. 

Permanent Virtual Circuit (PVC) 
A virtual circuit always associated with 
the same remote DTE address. The 
software references a PVC by its logical 
channel number (LCN). The public 
network vendor establishes the 
correspondence between a PVC and its 
LCN. 
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Physical Address 

Physical Connectivity 

Physical Link 

Port 

PPSN 

Plural Entity 

Point-to-point 

Processed Event 

Protocol 

Reachable Node 

Remote DTE 

Remote Node 

Remote Task 

Remote User 

Restricted State 

Routing 

Routing Node 

GLOSSARY 

The unique address value associated with 
a given system on an Ethenet circuit. 
An Ethernet physical address is defined 
to be distinct from all other physical 
addresses on Ethernet. 

The condition of nodes being attached to 
each other by active lines. 

A communication path between two 
adjacent nodes. This can be a dial-up 
line, radio, satellite link, or a 
channel-to-channel connector such as a 
DTE20. 

The resources required to manage 
virtual circuit. 

Public Packet Switching Network. 

a 

A set of entities classified as known, 
active, or loop (nodes only). 

A circuit that connects two 
operating over a single line. 

nodes, 

An event after local processing in final 
form. 

A formal set of conventions or rules 
governing the format and relative timing 
of message exchange. 

A node to which the executor node's 
routing process believes it has a usable 
communication path. 

The DTE on the public network with which 
the local user in a DECnet network 
wishes to communicate. The remote DTE 
may give access to another network in 
addition to the DECnet network of the 
local user, and the public network with 
which the local user communicates. 

A node in a network that is not your 
local node. 

A task executing in a remote node. 

A user at the remote DTE with whom the 
local user communicates over a virtual 
circuit. 

A node state where no new logical links 
from other nodes are allowed. 

The network function that determines the 
path along which data travels to its 
destination. 

A node that contains the full set of 
Routing modules, and can deliver, 
receive, and route through packets. 
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Server Task 

Service Password 

Service Slave Mode 

Service State 

Shut State 

Singular Entity 

Sink 

Sink Node 

Sink Type 

Source Node 

Source Task 

Specific Filter 

Status 

Substate 

Summary 

GLOSSARY 

An alternate designation for a task that 
has declared itself willing to accept a 
network connection, usually to provide 
some system service. 

The password required to permit 
triggering of a node's bootstrap ROM. 

That mode where the processor is taken 
over and the adjacent, executor node is 
in control, typically for execution of a 
bootstrap program for downline loading 
or for upline dumping. 

A line state where such operations as 
downline load, upline dump, or line 
loopback are performed. This state 
allows direct access to the line by 
Network Management. 

A node state where existing logical 
links are undisturbed, but new ones are 
prevented. 

A specific entity; for example, a line, 
a logging sink type, a node, or a 
circuit. 

See logging sink. 

A node where logging sink types are 
located. 

A particular final destination for 
logging events, either a file or a 
console. 

The node at which the request for a 
connection is initiated or from which a 
message is transmitted. 

The task in which the request for a 
connection is initiated or from which a 
message is transmitted. 

A filter that applies to a specific 
entity within an event class and type. 

Dynamic information relating to 
entities, such as their state. Status 
is a Network Management information 
type. Also, a message indicating 
whether or not an NCP command succeeded. 

An intermediate line state that appears 
as a tag on a line state display. 

An information type meaning the most 
useful information for an entity; the 
default if no information type is 
requested. 
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Switched Virtual Circuit (SVC) 

Target Node 

Terminal Server 

Terminating Packet 

Topology 

Transit Packet 

Tributary 

Unit 

Unreachable Node 

Upline Dumping 

Virtual Call 

Virtual Circuit 

GLOSSARY 

A temporary logical association between 
two DTEs connected to a PPSN, analogous 
to connection by a dial-up line. An SVC 
is set only when there is data to 
transmit; the SVC is cleared when the 
data transfer is complete. 

The node that receives a memory image 
during a downline load, generates an 
upllne dump or loops back a test 
message. 

An Ethernet node that enables a number 
of terminals to communicate with 
multiple host nodes. Terminal servers 
are connected to an Ethernet cable. 
Terminals using the terminal server can 
only communicate with DECnet hosts on 
the Ethernet cable. 

A packet whose destination is this node. 

The_ physical arrangement and 
relationship of interconnected nodes and 
lines in the network. A legal topology 
satisfies all DNA requirements. 

A packet arriving at this node from a 
source node and intended for another 
node. 

A physical termination on a multipoint 
line that is not a control station. 
Part of the line identification for a 
multipoint line. 

Part of a line/circuit identification. 
Together with the controller, a unit 
forms a station. In the line 
identification KDP-2-0, "KDP" identifies 
the device (KMCll/DUPll), "2" identifies 
the controller , and "0" identifies the 
unit. 

A node is unreachable when the path 
length to that node is longer than the 
maximum number of hops in the network. 

Transmitting a copy of a memory image 
over a line to a file at the host node. 

The process of establishing a virtual 
circuit between two DTEs. 

A logical path between the user process 
in a DECnet node and a cooperating 
process in a remote DTE. A virtual 
circuit is similar to a DECnet logical 
link. 
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Volatile Data Base 

X.3 

X.2S 

X.29 

GLOSSARY 

The volatile, or temporary data base 
consists of dynamic values currently in 
memory. It can contain parameters such 
as status, line or node state, or 
characteristics, such as CPU type or 
timer values, that remain constant until 
cleared or reset. Volatile data base 
values are lost when the system shuts 
down. When the system is first brought 
up, data from the permanent data base, 
if any, is read into the volatile data 
base. The operator can change certain 
of these values with the SET NCP 
command. Changes made to the permanent 
data base with the DEFINE command are 
not reflected in the volatile data base 
until the system is brought up again. 
DECnet-10 does not support the permanent 
data base. 

A CCITT recommendation that spe~ifies 
the Packet Assembly/Disassembly (PAD) 
facility in a public data network. 

A CCITT recommendation that specifies 
the interface between Data Terminal 
Equipment and Data Circuit-terminating 
Equipment for equipment-operating in the 
packet mode on public data networks. 

A CCITT recommendation that specifies 
procedures for the exchange of control 
information and user data between a 
packet-mode DTE and a packet 
Assembly/Disassembly (PAD) facility. 
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INDEX 

Access control, 4-5 
parameters, 6-6 

Accessing NCP commands, 4-5 
Adjacent node, 2-1 
Area entity, 7-i5 

identification, 7-4 
Area routing, 2-9 
Areas, 2-9 

Bibliography, E-l 
Buffer size, 2-12 

setting, 3-34 
Buffers 

maximum number of, 3-35 

Cache, 2-11 
CANCEL QUEUE REQUEST command, 6-5 
CCITT recommendations, E-1 
Changing network data bases, 7-16, 

7-40 
CHK11 output, 3-29 
Circuit, 2-1 

controlling state, 3-8 
entity, 7-7 

Circuit counters, 8-4 
Circuit entity identification, 

7-3 
Circuit level loopback testing, 

3-28 
Circuits 

Ethernet, 1-9 
maximum number of, 3-35 

CLEAR CIRCUIT command, 7-41 
(X.25},8-19 

CLEAR EXECUTOR command, 6-3 
CLEAR EXECUTOR example, 6-4 
CLEAR KNOWN CIRCUITS command, 

7-41 
(X. 25), 8-19 

CLEAR KNOWN LINES command, 7-41 
(X.25), 8-19 

CLEAR KNOWN NODES command, 7-42 
CLEAR LINE command, 7-41 

(X.25},8-19 
CLEAR LOGGING command, 7-41 
CLEAR MODULE X25-ACCESS command, 

8-20 
CLEAR MODULE X25-ACCESS example, 

8-20 
CLEAR MODULE X25-PROTOCOL command, 

8-20 
CLEAR MODULE X25-PROTOCOL example, 

8-20 
CLEAR MODULE X25-SERVER command, 

8-20 
CLEAR MODULE X25-SERVER example, 

8-20 
CLEAR NODE command, 7-42 

Command files 
manual startup with, 3-4 

Command input, 4-6 
Command node, 2-1 

in downline load, 3-13 
Command output response, 4-6 
Commands 

CANCEL QUEUE REQUEST, 6-5 
CLEAR CIRCUIT, 7-41 
CLEAR EXECUTOR, 6-3 
CLEAR KNOWN CIRCUITS, 7-41 
CLEAR KNOWN LINES, 7-41 
CLEAR KNOWN NODES, 7-42 
CLEAR LINE, 7-41 
CLEAR LOGGING, 7-41 
CLEAR MODULE X25-ACCESS, 8-20 
CLEAR MODULE X25-PROTOCOL~ 8-20 
CLEAR MODULE X25-SERVER, 8-20 
CLEAR NODE, 7-42 
DEFINE EXECUTOR, 6-3 
DUMP, 7-47 
editing, 4-3 
ENTER, 5-1 
EXIT, 5-1 
for network monitoring, 3-9 
HELP, 6-8 
LOAD, 7-48 
LOOP, 7-51 
LOOP CIRCUIT, 3-24 
LOOP LINE, 3-24 
LOOP NODE, 3-24 
multiple lines, 4-4 
NCP processed by NML, 7-1 
OPR/NCP, 5-1 
PURGE EXECUTOR, 6-4 
PUSH, 5-1 
RETURN, 5-1 
SET CIRCUIT, 7-18 
SET CIRCUIT (X.25), 8-2 
SET CIRCUIT ALL, 7-17 
SET EXECUTOR, 6-1, 7-29 
SET EXECUTOR (X.25), 8-15 
SET KNOWN CIRCUITS, 7-22 
SET KNOWN CIRCUITS (X.25), 8-2 
SET KNOWN NODES, 7-39 
SET KNOWN NODES (X.25), 8-15 
SE'r LINE, 7-23 
SET LINE (X.25), 8-15 
SET LINE ALL, 7-17 
SET LOGGING, 7-39 
SET MODULE CONFIGURATOR, 7-25 
SET MODULE CONSOLE, 7-26 
SET MODULE LOADER, 7-27 
SET MODULE LOOPER, 7-27 
SET MODULE X25-ACCESS, 8-5 
SET MODULE X25-PROTOCOL, 8-6 
SET MODULE X25-SERVER, 8-10 
SET NODE, 7-29 
SET NODE (X.25), 8-15 
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Commands (Cont.) 
SET NODE ALL, 7-17 
SET NODE CIRCUIT, 7-27 
SET NODE NAME, 7-28 
SHOW, 7-44 
SHOW MODULE (X.25), 8-16 
SHOW QUEUE, 6-5 
TAKE, 5-1 
TELL prefix, 6-6 
TRIGGER, 7-53 
typing, 4-3 
using comments, 4-4 
WAIT, 5-1 
X.25-specific, 8-2 
X29SRV management, D-3 
ZERO, 7-54 
ZERO (X.25), 8-19 

Comments 
in commands, 4-4 

Communications s~rver 
downline loading, 3-21 

Compatibility 
Phase III/Phase IV, 2-13 

CONFIGURATOR module, 7-14 
Connecting remote console, 3-24 
CONSOLE module, 7-15 
Controlling node, circuit, DTE, 

and line state, 3-8 
Controlling the network, 7-47 
Counters 

circuit, B-4 
DECnet-10 specific, B-1 
Line, B-6 
node, B-9 
summary, B-1 
X.25 Protocol module, B-12 
X.25 server module, B-13 
X.25 specific, B-2 

Data link control, 3-34 
Data Link Layer (DNA), 1-8 
Data Link Layer events, C-20 
Data Link Watcher, 1-6 
Data links, 2-1 
DECnet counter summary, B-1 
DECnet implementations, 1-10 
DECnet line devices, F-l 
DECnet restart procedures, 3-6 
DECnet startup procedures, 3-1 
DECnet-10 

capabilities, 1-10 
extensions, 7-2 
hardware, 1-9 
host services, 3-12 
implementation, 7-2 
Version 4.0 implementation, 1-8 

DECnet-10 specific counters, 8-1 
DEFINE EXECUTOR command, 6-3 
Designated router (Ethernet), 

2-11 
DN20 

downline loading, 3-21 
events, 7-13 

DN20 (Cont.) 
upline dump, 3-23 

DN20 commmunications front end, 
1-8 

DN20 coummunications front end 
see MCB 

DNA 
Data Link Layer, 1-8 
End Communication Layer, 1-7 
layered structure of, 1-3 
major features of, 1-3 
Network Application Layer, 1-7 
Network Management Layer, 1-5 
Physical Link Layer, 1-8 
Routing Layer, 1-7 

·Session Control Layer, 1-7 
User Layer, 1-4 

DNA model, 1-1 
Downline loading, 3-13 

bootstraps, 3-16 
communications server, 3-21 
DN20, 3-21 
operator initiated, 3-14 
requirements, 3-15 
target initiated, 3-14 

Downline loading parameters, 3-18 
DTE 

controlling state, 3-8 
Dump 

upline, 3-22 
Dump assistance multicast address, 

3-22 
DUMP command, 7-47 
DUMP example, 7-47 

Editing commands, 4-3 
End Communication Layer (DNA), 

1-7 
End Communication Layer events, 

C-14 
End node caching, 2-11 
End nodes, 2-8 

see Ethernet nodes 
ENTER command, 5-1 
Entities, 7-2 

area, 7-15 
area identification, 7-4 
circuit, 7-7 
circuit identification, 7-3 
line, 7-7 
line identification, 7-3 
10gg ing, 7-10 
logging identification, 7-4 
Maintenance module, 7-14 
MODULE (X. 25), 8-1 
module identification, 7-5 
node, 7-5 
node identification, 7-4 

Entity, 2-6 
Entity identification, 7-3 
Error messages 

Nep, C-4 
ERROR.SYS file, 3-10 
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Ethernet 
designated router, 2-11 
end node caching, 2-11 

Ethernet address 
format of, 3-31 

Ethernet circuit, 1-9 
Ethernet multicast address, 3-32 
Ethernet nodes, 2-8 
Ethernet physical address, 3-32 
Ethernet routers, 2-11 
Event 

processor, 1-6 
receiver, 1-6 
recorder, 1-6 
transmitter, 1-6 

Event classes, C-11 
Event messages, C-ll 
Events, 7-11 

data link layer, C-20 
DN20, 7-13 
end communications layer, C-14 
10ggings at remote node, 7-14 
Network Management Layer, C-12 
Routing layer, C-15 
selecting, 7-12 
session control layer, C-14 

Examples 
CLEAR EXECUTOR command, 6-4 
CLEAR MODULE X25-ACCESS, 8-20 
CLEAR MODULE X25-PROTOCOL, 8-20 
CLEAR MODULE X25-SERVER, 8-20 
DUMP, 7-47 
LOOP, 7-52 
LOOP LINE, 3-27 
LOOP NODE, 3-25 
OPR/NCP commands, 5-1 
request for characteristics, 

4-7 
request for status of known 

circuits, 4-7, 4-8 
SET CIRCUIT, 7-22 
SET EXECUTOR NODE, 6-2 
SET KNOWN CIRCUITS, 7-23 
SET KNOWN NODES, 7-39 
SET LINE command, 7-25 
SET LOGGING, 7-40 
SET MODULE CONFIGURATOR, 7-26 
SET MODULE CONSOLE, 7-26 
SET MODULE LOADER, 7-27 
SET MODULE X25-ACCESS, 8-6 
SET MODULE X25-PROTOCOL, 8-10 
SET MODULE X25-SERVER, 8-12 
SET NODE, 7-38 
SET NODE CIRCUIT, 7-27 
SET NODE NAME, 7-28 
SHOW, 7-45 
SHOW MODULE (X.25), 8-16 
SHOW QUEUE command, 6-5 
SPEAR program, 3-11 
TELL prefix, 6-7 
TRIGGER, 7-54 
ZERO, 7-54 
ZERO (X.25), 8-19 

Executor 
specifying the, 4-8 

Executor node, 2-1 
in down1ine load, 3-13 

EXIT command, 5-1 

FAL program, 3-35 
File Access Listener 

see FAL program 
File specifications 

in NCP commands, 4-9 

Gateway Access Library, 2-4 
Gateway Access Protocol, 2-4 
Generic format of NCP/NML 

commands, 7-16 
Glossary, G-l 

Hardware 
KL10, 1-9 
KS10, 1-9 

Help 
from NCP, 4-4 

HELP command, 6-8 
Host node, 2-1 
Hosting, 3-12 

Informational messages, C-2 
INITIA program, 3-1 

KL10 hardware, 1-9 
KS10 hardware, 1-9 

Levell routers, 2-9, 2-10 
Level 2 routers, 2-9, 2-10 
Line 

controlling state, 3-8 
entity, 7-7 

Line counters, 8-6 
Line devices 

DECnet, F-1 
Line entity identification, 7-3 
LOAD command, 7-48 
LOADER module, 7-15 
Loaders 

primary, 3-15 
secondary, 3-15 
tertiary, 3-15 

Loading 
downline, 3-13 

Local node, 2-1 
Logging 

entity, 7-10 
event identification, 7-11 
events at remote nodes, 7-14 
parameters, 7-13 

Logging entity identification, 
7-4 

Logical link, 2-1 
LOOP CIRCUIT command, 3-24 
LOOP command, 7-51 
LOOP example, 7-52 
LOOP LINE command, 3-24 
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LOOP LINE example, 3-27 
Loop Message Generator, 1-7 
LOOP NODE command, 3-24 
LOOP NODE examples, 3-25 
Loopback Mirror, 1-7 
Loopback tests, 3-24 
LOOPER module, 7-15 

Maintenance Module entity, 7-14 
Managing X29SRV, D-l 
Manual startup 

with command files, 3-4 
Manual startup of MCB, 3-3 
Maximum address parameters, 3-30 
MCB 

manual startup of, 3-3 
Mca software, 1-9 
Messages 

events, C-ll 
informational, C-2 
NCP command response, C-3 
NCP error, C-4 
network related, C-l 
OPR/NCP syntax, C-l 
status, C-4 

MODULE entity (X.25), 8-1 
Module entity identification, 7-5 
MODULE X25-ACCESS, 8-1 
MODULE X25-PROTOCOL, 8-2 
MODULE X25-SERVER, 8-2 
Monitoring network activity, 3-9 
Monitoring node activity, 7-54 
Monitoring the network, 7-43 
Multicast address 

ethernet, 3-32 
looping to, 3-28 

Multiple line commands, 4-4 
Multiple-area network, 2-9 

NCP, 4-1 
accessing commands, 4-5 
features, 4-3 
File specifications, 4-9 
functions, 4-2 
getting help, 4-4 
restricting commands, 4-5 

NCP command keywords 
overview, 1-11 

NCP command response messages, 
C-3 

NCP commands 
process by OPR, 5-1 
processed by NML, 7-1 
processed internally by NCP NML, 

6-1 
NCP error messages, C-4 
NCP/NML commands 

generic format, 7-16 
Network 

monitoring, 7-43 
testing, 3-24 

Network Application Layer (DNA), 
1-7 

Network architecture, 1-1 
Network Control Program, 4-1 
Network data bases 

changing, 7-16 
Network Management Layer (DNA), 

1-5 
Network Management Layer Events, 

C-l'2 
Network related messages, C-l 
Network Remote Terminal Protocol, 

2-4 
Networks 

controlling, 7-47 
Multiple-area, 2-9 
Public packet switching, 8-1 
single-area, 2-9 

NIA20, 1-9 
NICE receiver, 1-6 
NICE return codes, C-4 
NML 

restart procedures, 3-6 
NML concepts, 7-2 
Node 

controlling state, 3-8 
Node addresses 

removing, 3-31 
Node counters, B-9 
Node entity, 7-5 
Node entity identification, 7-4 
Node identification, 3-29 
Node names 

remov ing, 3-31 
Nodes, 2-1 

adjacent, 2-1 
command, 2-1 
Ethernet, 2-8 
executor, 2-1 
host, 2-1 
local, 2-1 
nonrouting, 2-8 
Phase II, 2-13 
Phase III, 2-13 
Phase IV, 2-13 
rem'ote, 2-1 
routing, 2-8 
subordinate, 3-22 
target, 2-1, 3-13 
X.25, 2-2 

nodes 
command, 3-13 
executor, 3-13 

Nonrouting nodes, 2-8 
NRT Server, 2-4 

Operator 
functions, 2-14 
responsibilities, 2-14 

Operator command language OPR, 
1-6 

Operator initiated downline 
loading, 3-14 

OPR/NCP command syntax messages, 
C-l 
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OPR/NCP commands 
examples, 5-1 

ORION process 
restart procedures for, 3-6 

ORION program, 3-1 

Packet delivery 
and congestion, 2-12 

Packet Switching Interface, 8-1 
PAD parameter values, D-ll 
Phase II nodes, 2-13 
Phase III nodes, 2-13 
Phase III/Phase IV compatibility, 

2-13 
Phase IV compatibility, 1-11 
Phase IV nodes, 2-13 
Physical address 

ethernet, 3-32 
Physical link, 2-1 
Physical Link Layer (DNA), 1-8 
PPSN, 2-2 
Primary loader, 3-15 
PSI Gateway, 2-2 
PSI restart procedures, 3-6 
PSI software option, 1-9 
PSITSB restart procedure, 3-7 
Public Packet Switching Network, 

2-2 
Public Packet Switching Networks, 

8-1 
PURGE EXECUTOR command, 6-4 
PUSH command, 5-1 

Remote console 
connecting, 3-24 

Remote file access, 3-35 
Remote node, 2-1 

looping to, 3-28 
Remote nodes 

logging events at, 7-14 
Removing node addresses, 3-31 
Removing node names, 3-31 
Restart procedures, 3-6 

for NML, 3-6 
for ORION process, 3-6 
for PSITSB, 3-7 
fo r X29SRV, 3-7 

Restricting NCP commands, 4-5 
Restrictions 

topological, 2-13 
RETURN command, 5-1 
RMTCON facility, 3-24 
Routers 

designated, 2-11 
Ethernet, 2-11 
levell, 2-9, 2-10 
level 2, 2-9, 2-10 

Routing 
area, 2-9 
level 1, 2-9 
level 2, 2-9 
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