























































































































































































































































































































































































































































































































ACTION OR COMMAND

CHNG

[ EnteR|

ENTER

SCREEN DISPLAY

A1A09

A1A09

AlA09

AlA09

AlA09

A1A09

AlA09

A1A09

AlA09

Al---

Al---

Al---

Al---

Al---

CHNG X AN

AN=0F/

AP=FF/

AP=FF/9

SW=255/

SW=255/6

AN=0OF/

SEL N A

CHNG A T

T=255/

T=255/1

RN=FF/

RN=FF/A

RP=FF/

REMARKS

Change the Transmit Path Adjacent
Node parameter.

Transmit path adjacent node para-
meter is OF.

Adjacent Node OF remains in Configura-
tion Memory. Scroll to Transmit Path
Adjacent Port parameter.

Change trnasmit path adjacent port
parameter from FF to 09.

Adjacent Port change command executed.
Scroll to the slot weight parameter.

Change slot weight parameter to 6.

Slot weight change command executed,
display scrolls back to the beginning.

Exit "CHNG X" mode.

NOTE: The remainder of the parameters
to be configured at this NODE are for
the NODE as a whole (NODAL PARAMETERS).
Consequently, we must address ourselves
to only the NODE and not a particular
Port Address.

Selects Node A (the local node).

We are now addressed to the node, and
not to a particular Port Address.

CHANGE NODAL Activity parameter, Time
Constant.

TIME CONSTANT set at 255, slash (/)
prompts operator to change if
necessary.

Change Time Constant to 1.

Time Constant change executed, scroll
to the Report Node parameter.

Change REPORT NODE to OA (Local Node).

REPORT NODE change command executed.
Scroll to the Report Port parameter.



ACTION OR COMMAND

ENTER

ENTER

CLEAR

CHNG

E |

ENTER

u I

ENTER

ENTER

I "~
o

ENTER

ENTER

|
]

ENTER

I

ENTER

CLEAR

SCREEN DISPLAY

Al--- RP=FF/00

Al--- B=255/
Al---B=255/5
Al---T=1/
Al---

Al--- CHNG T ED

Al--- ED=255/

Al---ED=255/3

Al---CE=255/

Al---CE=255/100
Al---ER=255/
Al---ER=255/3
Al---BU=255/
Al---BU=255/90
Al---PL=255/
Al---PL=255/90
Al---RR=255/
Al---RR=255/1
Al---ED=3/

Al---

REMARKS

Change Report Port parameter to 00
(00 = screen display).

REPORT PORT change command executed.
Scroll to BUFFER MULTIPLIER value.

Change BUFFER MULTIPLIER value to 5
(as recommended on rear of Node
Worksheet).

BUFFER MULTIPLIER change command
executed. Scroll back to the
beginning.

Exit '""CHNG A" mode.

Change Error Density Threshold.

Error Density Threshold at default
value of 255%.

Change Error Density Threshold value
to 3%.

ED Threshold value changed. Scroll
to Compression Efficiency Threshold.

Change CE to 100%.
Execute CE change.
Change ER to 3%.
Execute ER change.
Change BU to 90%.
Execute BU to change.
Change PL to 90%.
Execute PL change.
Change RR to 1.
Execute RR to change.
Exit "CHNG T" mode.
NOTE: Values entered for the Thresh-

olds are values and may be found on
the rear of the Node Worksheet.
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Node OA is now configured for Two network ports, two asynchronous terminal ports
and the Nodal Activities and Thresholds have been set to the suggested values. We
will now configure NODE 0D from the local node (node 0A) in the following manner:

ACTION OR COMMAND

SEL

N||D

ENTER

SEL

ENTER

CHNG

ENTER

ENTER

5-22

SCREEN DISPLAY

Al---SEL N D
D1---
D1---Sel P 2
D1E02

D1EOZ CHNG C T

D1E02 T=E/

D1EO2 T=E/NP

D1E02 S=9600E/

DINO2 F=256/

DINO2 T=NP/

D1NO2
DINO2 CHNG A S
DINO2 S=E/

DINO2 M=N/

REMARKS

Select Adjacent Node 0D.

Execute SELECT command.
NOTE: All commands issued will now
be addressed to Node D only.

Selects Port Nest address 02 (the
location of the first Network Port
cards.

Any changes made will be done to Port
Address 02.

Change the Port.

The port is presently configured as

EMPTY, the slash is a prompt, asking
if you wish to change the displayed

"TYPE."

Change port configuration to Network
Port.

Port Type change command executed.
Screen display scrolls to the next
valid configurable parameter for a
Network Port.

The present Network Port speed is at
the desired value. Press the ENTER
key to scroll to next parameter.

The present FIFO value is at the
desired value, so the ENTER key is
pressed and the display scrolls back
to the beginning.

Exit '"CHNG C" mode.

Change Port Activity parameters.

Statistics are enabled.

Mode is Normal, (i.e., not in
loopback).



ACTION OR COMMAND

ENTER

7

CLEAR

SEL

ja~)

ENTER |

|

cHNG | | c

| ENTER |

N e

ENTER

:

ENTER

ENTER

CLEAR

Lcang | [A] [ s]

ENTER

ENTER

ENTER

ENTER

CLEAR

EREN

SEL

o

SCREEN DISPLAY

DINO2

D1NO2

D1NO2

DINO2

DINO2

D1E06

D1E06

D1EO6

D1E06

D1E06

DINO6

DINO6

DINO6

DINO6

DINO6

D1NO06

DINO6

D1INO6

DINO6

DINO6

DINO6

AF=127/
AF=127/7

S=E/

SEL P 6

CHNG C T
T=E/
T=E/NP
S=9600E/
F=256/

T=NP/

CHNG A S
S=E/
M=N/
AF=127/
AF=127/7

S=E/

SEL P 8

REMARKS

Frame buffer size is 127 frames.
Change frame buffer size to 7.

Executes change command and the screen
display scrolls to next value.

Exit "CHNG A" mode.

Selects Port Address 06. (The
location of the second set of Network
Port cards.)

Executes SELECT command.

NOTE: The remarks for Configuring
Port 06 are the same for Port 02.
Refer to those remarks to answer any
questions.

Selects Port Address 08. (The first
Terminal Port Address in a Node with
two Network Ports.)
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ACTION OR COMMAND

ENTER

I

ENTER

[ ENTER ]

ENTER

ENTER

ENTER
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SCREEN DISPLAY

D1EO8

D1EO8

D1EOS

D1EOS8

D1EO8

D1EO8

D1AO8

D1AO8

D1A08

D1AO8

D1AO8

D1A08

D1AO8

D1A08

D1A08

D1A08

CHNG C T

T=E/

T=E/AP

ST=00/

ST=00/1

S=9600E/

S-9600E/300

C=3F/

C=3F/0

DB=5/

DB=5/7

P=0/

P=0/E

SB=1/

RS=T/

REMARKS

Executes SELECT command.

Change the Port Characteristic
parameters.

Change Port Characteristic command
executed, indicating that the port
is configured as EMPTY.

CHNG Port Characteristic type to Asyn-
chronous Port.

Enters Asynchronous Port type into
configuration memory and scrolls to
the next valid configurable para-
meter sub-type.

Indicates sub-type of 1 to be entered.
(1 = Start/Stop terminal.)

Sub-type parameter entered into con-
figuration memory, scan scrolls to
terminal port speed.

Terminal Speed to port to be 300 bps.

Speed parameter entered, prompt now
for Code Type.

Change Code Type to 0.
Code Type change command executed,
prompting now for Data Bit charac-

teristic.

Change Data Bit parameter to 7 bits.
NOTE: Data Bit value includes parity.

7 Data Bits entered into configuration
memory, change to Parity next.

Change Parity Characteristic to '"Even."

Parity Change Command entered, scroll
to Stop Bit parameter.

""STOP BIT" characteristic remains at
the one screen display, scrolls to the
Receive Speed parameter.



ACTION OR COMMAND

ENTER

ENTER

SCREEN DISPLAY

D1A0O8

D1AO8

D1A08

D1AO8

D1AO08

D1A08

D1AO08

D1AO08

D1A08

D1A08

D1A08

D1AO8

D1A08

D1A08

D1A08

D1A08

OM=FF/

OM=FF/10

FB=FF/

FB=FF/0A

T=AP/

CHNG A S

S=E/

M=N/

S=E/

CHNG X AN

AN=0F/

AN=0F/A

AP=FF/

AP=FF/8

REMARKS

RECEIVE SPEED. Parameter remains at

T (i.e., the receive speed will be the
same as the Transmit Speed, in this
case, 300 bps.) Screen display auto-
matically scrolls to the Op mode
parameter.

Change Op Mode to 10.

Op Mode change command entered, scroll
to next parameter, FLYBACK RECOGNITION
CHARACTER.

FLYBACK RECOGNITION CHARACTER changed
to OA (i.e., in 7 bit, even parity
ASCII, OA represents LINE FEED).
FLYBACK RECOGNITION CHARACTER change
command has been executed. Automatic
scroll back to the beginning.

Exit "CHNG C'" mode.

Change Port Activity parameters.

Change enabling of statistics monitor-
ing.

Statistics continue to be enabled,
scroll to mode parameter.

Mode to stay NORMAL.
Exit "CHNG A" mode.

Change the Transmit path adjacent
node parameter.

Transmit path Adjacent Node is F.
(/ = Do you want to change?)

Change Adjacent Node to A.
Adjacent Node changed to A. Transmit
path Adjacent Port parameter scrolls

next.

Change Adjacent Port parameter to
08.
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ACTION OR COMMAND SCREEN DISPLAY REMARKS

ENTER D1A08 SW=255/ Adjacent Port parameter changed,
display scrolls to the slot weight
parameter.

2 D1A08 SW=255/2 Change Slot weight parameter from
255 to 2.

ENTER D1A08 AN=0A/ Slot weight parameter changed, scrolls
to the beginning.

CLEAR D1A08 Exit '"CHNG X" mode.

SLE :E] [:] D1A0O8 SEL P 9 Select the next Terminal Port address
(i.e., TP09).

ENTER D1EO9 SELECT command executed. All changes
will now be addressed to Terminal
Port 09.

CHNG T DIEO9 CHNG C T Change the Port characteristic para-
meters.

ENTER D1E09 T=E/ Change Port Characteristic command

executed, indicating that the port is
configured as EMPTY.

A P D1E09 T=E/AP Change Port Characteristic Type to
Asynchronous Port.

ENTER D1E09 ST=00/ PORT TYPE change command is executed
and the screen display automatically
scrolls to the next valid parameter.

D1E09 ST=00/1 1 indicates Start/Stop Terminal.
ENTER D1A09 S=9600E/ PORT SUB-TYPE CHANGE command executed,
display scrolls to Speed parameter.
3] [o] [o] DIAO9 S=9600E/300 CHANGE Speed characteristic to 300.
ENTER D1A09 C=3F/ SPEED Change command executed, scroll
to Code Type parameter.
[:::] D1A09 C=3F/0 Change Code Type to 0.
I ENTER j D1A09 DB=5/ CODE TYPE change command executed,

the screen display automatically
scrolls to the Data Bit parameter.



ACTION OR COMMAND

]

ENTER

ENTER

o) (5]

ENTER

CHNG

A Ls]

[ ENTER |

ENTER

ENTER

CLEAR

CHNG

ENTER

SCREEN DISPLAY

D1A09

D1A0S

D1A0S

D1A09

D1A09

D1A0S

D1A0S

D1A09

D1A09

D1A09S

D1A09

D1A09

D1A09

D1A09S

D1A09

D1A09S

D1A09

D1A09

DB=5/7

P=0/E

SB=1

RS=T/

BM=FF/

OM=FF/10

FB=FF/

FB=FF/0A

T=AP/

CHNG A S

S=E/

M=N/

S=E/

CHNG X AN

AN=0F/

REMARKS

Change Data Bit parameter to 7.
NOTE: Data Bit parameter includes
Parity bit.

DATA BIT change executed, display
scrolls to Parity.

Change Parity from Odd parity to Even
parity.

Parity change command executed,
display scrolls to STOP BITS.

No change in 1 STOP BIT, scroll to
receive Speed.

Receive Speed to stay the same as
Transmit Speed. Scroll to Op Mode.

Change Op Mode to 10.

Op Mode change executed. Scroll to
Flyback Recognition Character.

Flyback Recognition Character to OA.
(ASCII, OA represents Line Feed.)

Flyback Recognition Character changed,
screen display automatically scrolls
to the beginning.

Exit "CHNG C'" mode.

Change PORT ACTIVITY parameters.

Change enabling of Statistics Monitor-
ing (if you wish).

Statistics continue to be enabled,
scroll to Mode parameter.

Mode parameter to stay at NORMAL
(i.e., NOT loopback).

Exit "CHNG A" mode.

Change the Transmit Path Adjacent
Node parameter.

Transmit Adjacent Node parameter is OF.
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ACTION OR COMMAND

ENTER

ENTER

ENT

ER

CLEAR

seL | [n] [o

CHNG A T

ENTER
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SCREEN DISPLAY

D1A09 AP=FF/

D1A09 AP=FF/8

D1A09 SW=255/

D1A09 SW=255/2

D1A09 AN=0F/

D1A09

D1A09 SEL N D

D1---
D1---CHNG A T
D1---T=255/
D1---T=255/1
D1---RN=FF/
D1---RN=FF/A

REMARKS

Adjacent Node OF remains in Configura-
tion Memory. Scroll to Transmit
Path Adjacent Port parameter.

Change Transmit Path Adjacent Port
parameter from FF to 08.

Adjacent Port change command executed.
Scroll to the Slot weight parameter.

Change Slot Weight parameter to 2.

Slot Weight change command executed.
Display scrolls tack to the beginning.

Exit "CHNG X" mode.

NOTE: The remainder of the parameters
to be configured at this Node are for
the Node as a whole (Nodal Parameters).
Consequently we must address ourselves
to only the Node and not to a partic-
ular Port Address.

Selects Node D.

We are now addressed to the Node, and
not to a particular Port Address.

CHANGE NODAL Activity parameter, Time
Constant.

Time Constant set at 255, slash (/)
prompts operator to change if neces-
sary.

Change Time Constant to 1.

Time Constant change executed, scroll
to the Report Node parameter.

Change Report Node to QA. By desig-
nating Node A as the Report Node, all
Error Messages, Boot Messages and Moni-
tor Alert Messages generated by this
Node (F) will be sent to Node A for
display. Please note that NO Asterisk
will be displayed at this Node.



ACTION OR COMMAND

ENTER

ENTER

3] o
o

ENTER

CLEAR

ENTER

w I

ENTER

caNe | [1] ]

ENTER

ENTER

ENTER

|-
<] 7] [<] °

ENTER

IH

ENTER

SCREEN DISPLAY

D1---

D1---

D1---

D1---

D1---

D1---

D1---

D1---

D1---

D1---

D1---

D1---

D1---

D1---

D1---

D1---

D1---

D1---

D1---

D1---

RP=FF/

RP=FF/00

B=255/

B=255/5

T=1/

CHNG T ED

ED=255/

ED=255/3

CE=255/

CE=255/100
ER=255/
ER=355/3
BU=255/
BU=255/90
PL=255/
PL-255/90
RR=255/
RR=255/1

ED=3/

REMARKS

Report Node change command executed.
Scroll to the Report Port parameter.

Change Report Port parameter to 00.
(00 = screen display.)

Report Port change command executed.
Scroll to Buffer Multiplier value.

Change Buffer Multiplier value to 5
(as recommended on rear of Node Work-
sheet.)

Command Buffer Multiplier change exe-
cuted. Scroll back to the beginning.

Exit '"CHNG A" mode.
Change Error Density Threshold.

Error Density Threshold at default
value of 255%.

Change Error Density Threshold value
to 3%.

ED Threshold value changed. Scroll to
Compression Efficiency Threshold.

Change CE to 100%.
Execute CE change.
Change ER to 3%.

Execute ER change.
Change BU to 90%.
Execute BU change.
Change PL to 90%.
Execute PL change.
Change RR to 1.

Execute RR change.
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ACTION OR COMMAND

CLEAR

SCREEN DISPLAY

D1---

REMARKS

Exit "CHNG T" mode.

NOTE: The values entered for the
thresholds are suggested values only
and may be found on the rear of the
Node Worksheet.

Node 0D is now configured for two network ports, two asynchronous terminal ports
and the Nodal Activities and Thresholds have been set to the suggested values. We
will now configure Node OF from the local node (Node 0A) in the following manner:

SEL

N

F

ENTER

SEL

CHNG

] ENTER :

ENTER

ENTER

CLEAR

CHNG

5-30

D1---

Fl---

F1---

F1E02

F1EO2

F1E02

F1E02

F1EO2

F1NO2

FINO2

F1NO2

FINO2

SEL N F

SEL P 2

CHNG C T

T=E/

T=E/NP

S=9600E/

F=256/

T=NP/

CHNG A S

Select Adjacent Node OF.

Execute SELECT command.
NOTE: All commands issued will now be
addressed to Node OF only.

Selects Port Nest address 02 (the loca-
tion of the first network port cards).

Any changes mode will be done to Port
Address 02.

Change the Port Characteristic param-
eters.

The port is presently configured as
EMPTY. The slash is a prompt, asking
if you wish to change the displayed
"TYPE."

Change port configuration to Network
Port.

Port Type change command executed.
Screen display scrolls to next valid
configurable parameter for a Network
Port.

The present Network Port speed is at
the desired value. Press the ENTER
key to scroll to the next valid param-
eter.

The present FIFO value is at the
desired value, so the ENTER key is
pressed and the display scrolls back
to the beginning.

Exit '"CHNG C" mode.

Change Port Activity parameters.



ACTION OR COMMAND

ENTER

ENTER

l m
5

™

o)

ENTER

CLEAR

SEL

ENTER

CHNG

ENTER

ENTER

ENTER

TG
= E}%

CHNG

CLEAR

RIEREUE
5 S 15| |3
tr tg| (M| |t
~ -l "R )

SCREEN DISPLAY

F1NO2

F1NO2

FINO2

FINO2

F1NO2

FINO2

F1NO2

F1E06

F1E06

F1E06

F1E06

F1E06

F1NO6

FINO6

F1INO6

F1NO6

F1NO6

F1NO6

F1NO6

FINO6

FINO6

F1NO6

S=E/
M=N/
AF=127/
AF=127/7

S=E/

SEL P 6

CHNG C T
T=E/
T=E/NP
S=9600E/
F=256/

T=NP/

CHNG A S
S=E/
M=N /
AF=127/
AF=127/7

S=E/

REMARKS

Statistics are enabled.

Mode is Normal, i.e. not in loopback.
Frame buffer size is 127 frames.
Change frame buffer size to 7.

Executes change command and the screen
display scrolls to next value.

Exit "CHNG A" mode.

Selects Port Address 06 (the location
of the second set of Network Port
cards.

Executes SELECT command.

NOTE: The remarks for Configuring Port
06 are the same for Port 02. Refer to
those remarks to answer any questions.
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ACTION OR COMMAND

[seL] [p] [8]

ENTER

—

CHNG

ENTER

ENTER

- >
jav)

ENTER

ENTER

ENTER

ENTER

ENTER

R

SCREEN DISPLAY

FINO6

F1EO8

F1E08

F1EO8

F1EO08

F1EO8

F1E08

F1A08

F1A08

F1A08

F1A08

F1A08

F1A08

F1A08

F1A08

F1A08

SEL P 8

CHNG C T

T=E/

T=E/AP

ST=00/

ST=00/1

S=9600E/

S$=9600E/300

C=3F/

C=3F/0

DB=5/

DB=5/7

P=0/

P=0/E

SB=1

REMARKS

Selects Port Address 08 (the first
Terminal Port Address in a Node with
Two Network Ports).

Executes SELECT command.

Change the Port Characteristic param-
eters.

Change Port Characteristic command
executed, indicating that the port is
configured as EMPTY.

CHNG Port Characteristic type to
asynchronous Port.

Enters Asynchronous Port type into
configuration memory and scrolls to
the next valid configurable parameter
Sub-Type.

Indicates Sub-Type of 1 to be entered.
(1 = Start/Stop Terminal.)

Sub-Type parameter entered into con-
figuration Memory, scan scrolls to
Terminal Port Speed.

Terminal Speed of port to be 300 bps.

Speed parameter entered, prompt now
for Code Type.

Change Code Type to 0.

Code Type change command executed,
prompting now for Data Bit character-
istic.

Change Data Bit parameter to 7 bits.
NOTE: Data Bit value includes parity.

7 data bits entered into configuration
memory, change of Parity next.

Change Parity Characteristic to "Even."

Parity Change Command entered, scroll
to Stop Bit parameter.



ACTION OR COMMAND

ENTER

ENTER

CLEAR

| cung || A [s]

ENTER

ENTER

CLEAR

CHNG

&

ENTER

SCREEN DISPLAY

F1A08 RS=T/

F1A08

F1A08

F1A08

F1A08

F1A08

F1A08

F1A08

F1A08

F1A08

F1A08

F1A08

F1A08

F1A08

F1A08

F1A08

F1A09

OM=FF/

OM=FF/10

FB=FF/

FB=FF/0A

T=AP/

CHNG A S

S=E/

M=N/

S=E/

CHNG X AN

AN=0F/

AN=OF/D

AP=FF/

AP=FF/9

REMARKS

"STOP BIT" characteristic remains at
the one screen display, scrolls to the
Receive Speed parameter.

RECEIVE SPEED parameter remains at T,
i.e. the receive speed will be the

same as the Transmit Speed, in this
case, 300 bps. Screen display auto-
matically scrolls to the Op Mode param-
eter.

Change Op Mode to 10.

Op Mode change command entered, scroll
to next parameter, Flyback Recognition
character.

Flyback Recognition Character changed

to OA, i.e. in 7 bit, even parity
ASCII, OA represents LINE FEED.

Flyback Recognition Character change
command has been executed. Automatic
scroll back to the beginning.

Exit "CHNG C'" mode.

Change Port Activity parameters.

Change enabling of Statistics Monitor-
ing.

Statistics continue to be enabled,
scroll to mode parameter.

Mode to stay NORMAL.
Exit '""CHNG A'" mode.

Change the Transmit Path Adjacent Node
parameter.

Transmit Path Adjacent Node is F.
(/ = Do you want to change?)

Change Adjacent Node to D.

Adjacent Node changed to D. Transmit
path Adjacent Port parameter scrolls
next.

Change the Adjacent Port parameter to
09.
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ACTION OR COMMAND

ENTER

ENTER

CLEAR

SEL p 9

ENTER

CHNG c T

ENTER

ENTER

[1][2] [o] [o]

ENTER

ENTER
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SCREEN DISPLAY

F1A08 SW=255/

F1A08 SW=255/2
F1A08 AN=0D/

F1A08

F1A08 SEL P 9

F1E09

F1E09 CHNG C T -

F1E09 T=E/

F1E09 T=E/AP
F1E09 ST=00/
F1E09 ST=00/1
F1A09 S=9600E/

F1A09 S=9600E/1200

F1A09 C=3F/

F1A09 C=3F/0

F1A09 DB=5 /

REMARKS

Adjacent Port parameter changed, dis-
play scrolls to the Slot Weight param-
eter.

Change Slot Weight parameter from 255
to 2.

Slot Weight parameter changed, display
scrolls to the beginning.

Exit "CHNG X" mode.

Select the next Terminal Port address,
i.e. TP09.

SELECT command executed. All changes
will now be addressed to Terminal Port
09.

Change the Port Characteristic param-
eters.

Change Port Characteristic command
executed, indicating that the part is
configured as EMPTY.

Change Port Characteristic type to
Asynchronous Port.

Port Type change command is executed
and the screen display automatically
scrolls to the next valid parameter.

1 indicates Start/Stop Terminal.

Port Sub-Type Change command executed,
display scrolls to Speed parameter.

Change speed characteristic to 1200.

Speed Change Command executed, scroll
to Code Type parameter.

Change Code Type to O.
Code Type change command executed, the

screen display automatically scrolls
to the Data Bit parameter.



ACTION OR COMMAND

ENTER

ENTER

ENTER

ENTER

ENTER

e

CLEAR

CHNG

ENTER

| ENTER |

ENTER

CLEAR

CHNG

SCREEN DISPLAY

F1A09

F1A09

F1A09

F1A09

F1A09

F1A09

F1A09

F1A09

F1A09

F1A09

F1A09
F1A09

F1A09

F1A09

F1A09

F1A09
F1A09

DB=5/7

P=0/

P=0/E

SB=1/

RS=T/

OM=FF/

OM=FF /00

FB=FF/

FB=FF/00

T=AP/

CHNG A S

S=E/

M=N/

S=E/

CHNG X AN

REMARKS

Change Data Bit parameter to 7.
NOTE: Data Bit parameter includes
Parity bit.

Data Bit change executed, display
scrolls to Parity.

Change Parity from Odd parity to Even
parity.

Parity change command executed, display
scrolls to STOP BITS.

No change in 1.STOP BIT, scroll to
Receive Speed.

Receive Speed to stay the same as
Transmit Speed. Scroll to Op Mode.

Change Op Mode to 00.

Op Mode change executed. Scroll to
Flyback Recognition Character.

Change Flyback Recognition Character
to 00. (Because of Op Mode 00, no
Flyback will be utilized at this Ter-
minal Port.)

Flyback Recognition Character changed,
screen display automatically scrolls
to the beginning.

Exit '"CHNG C" mode.

Change PORT ACTIVITY parameters.

Change enabling of statistics monitor-
ing (if you wish).

Statistics continue to be enabled,
scroll to Mode parameter.

Mode parameter to stay at NORMAL, i.e.
NOT loopback.

Exit "CHNG A" mode.

Change the Transmit Path Adjacent Node
parameter.
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ACTION OR COMMAND

ENTER

ENTER

ENTER

CLEAR

SEL

CHNG

ENTER

ENTER
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SCREEN DISPLAY

F1A09

F1A09

F1A09

F1A09

F1A09

F1A09

F1A09

F1A09

F1A09

Fl---

Fl---

Fl---

Fl---

Fl---

Fl---

AN=0F/

AN=OF/A

AP=FF/

AP=FF/9
SW=255/

SW=255/6

AN= /

SELNF

CHNG A T
T=255/
T=255/1
RN=FF/

RN=FF/A

REMARKS

Transmit adjacent node parameter is OF.

Change Transmit Adjacent Node parameter
from OF to OA.

Transmit Adjacent Node change command
executed, then the screen display
scrolls to the Transmit Adjacent Port
parameter.

Change Transmit Adjacent Port parameter
from FF to 09.

Adjacent Port change command executed.
Scroll to the slot weight parameter.

Change Slot weight parameter to 6.

Slot weight change command executed.
Display scrolls back to the beginning.

Exit "CHNG X" mode.

NOTE: The remainder of the parameters
to be configured at this node are for
the node as a whole (NODAL PARAMETERS).
Consequently, we must address ourselves
to only the node and not to a partic-
ular Port Address.

Selects Node F.

We are now addressed to the node, and
not to a particular Port Address.

Change NODAL Activity parameter, Time
Constant.

Time constant set at 255, slash (/)
prompts operator to change if neces-
sary.

Change Time Constant to 1.

Time Constant change executed, scroll
to the Report Node parameter.

Change REPORT NODE to OA. By desig-
nating Node A as the Report Node, all
Error Messages, Boot Messages and



ACTION OR COMMAND

A

ENTER

ENTER

ENTER

CLEAR

CHNG

ENTER

"

ENTER

ENTER

I -
o

ENTER

ENTER

ENTER

Bl

SCREEN DISPLAY

Fl--- RN=FF/A
(Cont.)
F1--- RP=FF/
F1--- RP=FF/00
Fl--- B=255/
Fl--- B=255/5
Fl--- T=1/
Fl---
Fl1--- CHNG T ED
Fl--- ED=255/
Fl--- ED=255/3
Fl1--- CE=255/
Fl--- CE=255/100
Fl--- ER=255/
Fl1--- ER=255/3
Fl--- BU=255/
Fl--- BU=255/90
Fl--- PL=255/
Fl--- PL=255/90
Fl--- RR=255/

REMARKS

Monitor Alert Messages generated by
this Node (F) will be sent to Node A
for display. Please note that NO
Asterisk will be displayed at this
Node.

REPORT Node change command executed.
Scroll to the Report Port parameter.

Change Report Port parameter to 00.
NOTE: O00=screen display.

REPORT PORT change command executed.
Scroll to BUFFER MULTIPLIER value.

Change BUFFER MULTIPLIER value to 5
(as recommended on rear of Node Work-
sheet).

BUFFER MULTIPLIER change command exe-
cuted. Scroll back to the beginning.

Exit "CHNG A" mode.
Change Error Density Threshold.

Error Density Threshold at default
value of 255%.

Change Error Density Threshold value
to 3%.

ED Threshold value changed. Scroll to
Compression Efficiency Threshold.

Change CE to 100%.
Execute CE change.
Change ER to 3%.
Execute ER change.
Change BU to 90%.
Execute BU change.
Change PL to 90%.

Execute PL change.
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ACTION OR COMMAND

[ 1]

ENTER

CLEAR

SCREEN DISPLAY

F1--- RR=255/1
Fl1--- ED=3/

Fl---

REMARKS

Change RR to 1.
Execute RR change.

Exit "CHNG T'" mode.

NOTE: The values entered for the
thresholds are SUGGESTED values only
and may be found on the rear of the
NODE WORKSHEET.

Node OF is now configured for Two Network Ports, Two Asynchronous Terminal Ports
and the Nodal Activities and Thresholds have been set to the suggested values.

This completes the configuration of C-1 memory in each Node of the system. In
order to implement this configuration, the operator checks that all Network Ports
are operating in the Normal Mode, i.e. NOT in loopback, that the Trunk Modems are
operational (not in any Test Function) and all lines are 'up." The operator then
enters the following commands at the Local Node (A):

SEL

N

A

ENTER

EXAM A

ENTER

Fl---
Al

Al--- BOOT 1
*

* EXAM A R

* NAPO2 FA 01

* NAP06 FA 01

Selects the Local Node.
Select command executed.

Selects the configuration stored in
C-1 memory to mapped into the on-line
memory (C-0).

The Boot command has been executed,
and ALL Nodes in the system have map-
ped C-1 memory into C-O.

The Asterisk indicates that System
reports and messages are waiting in the
message queue.

NOTE: The operating mode of the sys-
tem has changed. The Nodes are now
in the Monitor and NOT the Program
Mode. 1If any changes are to be per-
formed, the Operator must Select the
Program Mode.

Upon execution of the command, the
operator will Examine the Activity
Register.

Framing acquired on Network Port 02,
Node A.

Framing acquired on Network Port 06,
Node A.



ACTION OR COMMAND SCREEN DISPLAY REMARKS

ENTER * NAPO1 CC 01 Configuration Complete, i.e. C-1
memory has been successfully mapped
into C-0 memory.

| ENTER * NDP0O2 FA 01 Framing acquired on Network Port 02,

Node D.

ENTER * NDP06 FA 01 Framing acquired on Network Port 06,
Node D.

ENTER * NDPO1 CC 01 Configuration Complete

ENTER * NFP02 FA 01 Framing acquired on Network Port 02,
Node F.

ENTER * NFP06 FA 01 Framing acquired on Network Port 06,
Node F.

ENTER NFP0O1 CC 01 Configuration Complete.

ENTER EMPTY No more System Messages or Reports

are waiting in the Message queue.

This completes the Configuration process and the Boot sequence used to establish
the "Ring Configuration' illustrated in Figure 5-1.
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APPENDIX A
GLOSSARY

This glossary defines terms as used in manuals about the 6030/6040 series of

Intelligent Network Processors.

For convenience and brevity, the 6030 and 6040 series of intelligent network

processors are referred to collectively as the 6000 INP's, or even more simply, INP.

ACK

ADJACENT NODE

ADJACENT PORT

ARQ

AUTOECHO

AUTOSPEED

Affirmative acknowledgement sent by a receiver to a trans-
mitter that a message frame was received intact.

The next node logically in the communications link.

ADJACENT ADJACENT
TO N1 LOCAL TO NI
NODE NODE NODE
0 1 2
LOCAL ADJACENT TO LOCAL
NO & N2

The port in an adjacent node to which a port in the local
node is connected.

Automatic Repeat Request. In the 6000, an error-detection
scheme is employed so that the reception of erroneous data
initiates a request for retransmission of all frames follow-
ing the last frame received intact.

Automatic serial loopback of data received in asynchronous
mode from a local TP.

Automatic determination of the baud rate of incoming data.
The rate is defined by the first character - the control
character - sent by the terminal. The local 6000 transmits
this to the receiving node, which converts it to the ASCII or
EBCDIC hex equivalent that can be read by the receiving host
computer.



A-2

BSC

BUFFER

BUFFER MULTI-
PLIER

CONFIGURATION
MEMORY
(CMEM)

CONTROL TERMI-
NAL PORT

ENTROPY

FRONT END

GO-BACK-N-
ARQ

LOCK BYTE

LOCK BYTE AREA

Binary Synchronous Communication. An IBM synchronous half-
duplex line protocol, and hardware interface specification.
Three code sets will be used: EBCDIC, USASCII, and 6-bit
Transcode.

Temporary memory storage for data.

A nodal parameter to limit the maximum number of data buffers
that any port can use at a given node. The maximum number is
proportional to a port's slot weight times the buffer multi-

plifer. A buffer multiplier of 5 is recommended for standard
systems.

A non-volatile memory used to maintain off-line configura-
tion information. Modified when the configuration is changed
via control terminal port or operator console.

A standard terminal port that (1) is asynchronous, (2) has an
ASCII, start/stop asynchronous terminal attached, and (3) is
designated as a Control Terminal Port when the network is con-
figured. It communicates interactivity with the 6000 in half-
duplicates. The attached terminal can be used in place of an
Operator's Console to configure the network and perform all
the other functions of an Operator's Console in the Program
and Monitor modes. However, it cannot be used for diag-
nostics. The attached terminal may be the terminal control
unit of a host computer.

The theoretical average minimum number of bits required to
represent all characters of a code.

A processor attached locally to a host computer through a
terminal handler. It assumes management of the telecommuni-
cations network and presents error-free data from the net to
the host computer, in a defined, constant format from a single
source.

An automatic repeat request that compensates for path delays
in satellite circuits. Frames are transmitted continuously
with no wait for an ACK, until a NACK is received. Then the
transmitter goes back n frames to the beginning of its buffer,
and retransmits. The value of n is set to account for path
delay.

An addressable byte used to control access to a common area
of RAM (a lock byte area) that is used by all processors, so
that a processor cannot access the area if another processor
is using it. The purpose is to protect critical programs that
are running.

An area of memory that is common to all processors. It pro-
vides processors with exclusive access to 256-byte segments

of RAM. This prevents interruption of a critical program by
other processors. The key to each segment is an 8-bit ''lock
byte." When a processor addresses the byte and reads it, it



NACK

NEST INTERFACE
CARD

NETWORK PORT

NIC
NODE

NP

NP BOOT

PORT

PORT NEST

PROCESSOR
RAM

ROM

SLOT WEIGHT

clears the byte to all 0's. Another processor addressing the
same byte finds all O's and retries at the cycle rate until
the first processor has written the byte back.

Negative Acknowledgement. A message sent by a receiver to a
transmitter that an incomplete or garbled frame was received.

A hardware module used to terminate the incoming bus from the
mainframe, drive the port nest I/O0 bus, and redrive the main-
frame I/0 bus to the next port nest.

A physical port through which data is transferred to and from
a communication link to another INP.

See Nest Interface Card.
A point in a communication network where an INP resides.
See Network Port.

The NP BOOT function, which is automatically implemented,
causes the adjacent node to reload the last booted configura-
tion. The NP BOOT occurs when the local node does not receive
any response to the frames sent as governed by the AF = (ARQ
Frame size) parameter.

The following chart lists the timeouts before the first NP
BOOT occurs:

ARQ SIZE TIME
7 40 sec.
15 90 sec.
31 135 sec.
63 185 sec.
127 240 sec.

After the first NP BOOT occurs, an NP BOOT is sent every 10
seconds. During the 10-second period, any queued frames are
transmitted.

If the carrier signal from the trunk modem is low, the NP BOOT
function is not allowed.

A logical or physical communication entity, through which data
enters and leaves the 6040.

A chassis containing a nest control card, network ports, and
terminal ports.

A hardware module (card) containing a microprocessor.
Random Access Memory.
Read-Only Memory

A value used to control the maximum rate of service for a
terminal port. For uniformly proportional servicing, the
following formula can be used:

(rounded to nearest integer,
but at least one)

terminal speed
300

= slot weight



TAIL CIRCUIT

TERMINAL PORT

TP
TRANSFER PORT

UNIVERSAL
TERMINAL PORT

XP

TERMINAL PORT
BUFFER

‘A point-to-point circuit that connects a remote terminal to a

port in a local node. Since the terminal is remote, the con-
necting communication link requires a modem at each end to
assure error-free data reception. A special crossover cable
connects the local modem to the net port.

A physical port through which data is transferred to and from
a local user terminal. Two ports reside on one terminal port
card. There is one terminal port for each terminal; multi-
dupped terminals are connected to a terminal handler which
functions as a single-terminal in the net.

See Terminal Port.

A unidirectional intermediate port in a multinode terminal
port transmit or receive data path.

See Terminal Port.

See Transfer Port.

Storage for character received from the terminal port. Each
terminal port is allocated an emitted amount of buffer space.
The 1limit is defined by the buffer multiplier.



APPENDIX B
6040 SYSTEM OPTIONS

B.1 HARDWARE OPTIONS

Both hardware and firmware options are available to interface the communciations

processing capabilities of the 6040 Series INP's. Brief descriptions of the options
follow.

66103 PROCESSOR MODULE

This option is a plug-in assembly that provides the 6040 series with an addi-

tional processor for incremental processing and throughput capabilities.

66114 BUFFER MEMORY

This option is a plug-in assembly that provides an additional 16K byte incre-

ment of RAM buffer storage.

66120 OPERATOR CONSOLE

An operator Console is available to select, examine, and modify configuration,
status, and performance data anywhere in the network. It also serves as a hardware

diagnostic/test panel during installation and maintenance.

The Operator Console contains a self-scan alphanumeric 32-character (5x7 dot)
display, an 18-key multifunction keyboard, indicators, and a locking power/function

switch.

Alternately, using the Control Terminal Port Support Option 66321, any
unassigned terminal port can be designated a control terminal port, enabling most
asynchronous terminals or a host computer to perform the tasks of monitoring,

interrogation, and reconfiguration.

66122 CONFIGURATION MEMORY EXPANSION

This option provides additional nonvolatile configuration memory for up to 32
ports. The incorporation of this option provides the 6040 with the capability of
storing alternate network topologies having different characteristics. This is
particularly useful in day/night operations where different types of terminals are

used or when a fallback configuration or alternate network topology is desired.
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66131 ACTIVITY INDICATOR TERMINAL PORT
The activity indicator terminal port incorporates the following:

Four LED's are mounted on the rail of the card. They show input and output
signal activity for each channel on the card.

66136 NONSTANDARD DATA RATES

This option provides nonstandard terminal port data rates for those applica-
tions which require other than standard Codex-supported data rates. Each nonstandard

raterreplaces any one of the following standard rates:
a. Asynchronous: 75, 110, 134.5, 150, 300, 600, 1200 bps.

b. Synchronous: 1200, 2400, 3600, 4800, 7200, 9600 bps.

66140 NETWORK PORT MODULE

This option consists of two plug-in assemblies that provide an additional high-
speed output port. Each 6040 base unit includes two 66140 modules and will accommo-
date additional network ports as a function of its processing capabilities, through-
put requirements, and the trunk utilization. The network port is capable of
operating at speeds up to 19.2 kbps and presents a Data Terminal Equipment Interface

(DTE) at its EIA type port connector.

66151 DUAL CURRENT LOOP TERMINAL PORT MODULE

The 66161 is a single plug-in module that provides two independent high level
current interfaces to current loop Data Terminal Equipment at standard asynchronous
speeds. The voltage swing may be up to 125V with neutral signaling or 85V with polar
signaling, at 20 to 60 mA. The current loop interface is provided on the port

module 25-pin connector.

Pin Signal
2 +Batt
4 -Batt
6 Xmt

23 Hi

20 Lo
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The 66151 may be field strapped to provide any of the following operations:

Polarity Current
Positive neutral 20, 40 or 60 mA
Positive polar 20, 40 or 60 mA
Negative neutral 20, 40 or 60 mA
Negative polar 20, 40 or 60 mA
Half-duplex neutral 20, 40 or 60 mA

The current loop converter module provides a high-level conversion for neutral

or polar current signaling.

The option provides for asynchronous type data flow in the same manner as
standard asynchronous data. However, no EIA control information is passed, and if
the loop is broken, constant break characters (continuous Space) is sent to the

remote end.

66161-66166 MIL-STD-188C PORT MODULES

This series of modules provide EIA to MIL-STD-188 level conversion between the
66130 Terminal Port Module and Data Terminal Equipment or Data Communications
Equipment at speeds up to 9600 bps. The 66160 universal option nest is used to
house up to 16 of the MIL-STD-188C modules. Two 25-pin female connectors (wired as
DCE) are provided on each module. One provides the EIA connection to the 6040 port
module via a crossover cable included with the option. The other connector provides

the MIL-STD-188 interface to customer equipment.

Model Provides Level

Number Conversion Between Speed

66161 Terminal Port and Terminal To 2400 bps

66162 Terminal Port and Terminal Over 2400 bps to 9600 bps
66163 Terminal Port and Modem To 2400 bps

66164 Terminal Port and Modem Over 2400 bps to 9600 bps
66166 Network Port Trunk Modem To 9600 bps

66155 220-VOLT POWER OPTION

This option provides for the necessary conversion from 110-volt operation to

220-volt operation.



66156 RACK-MOUNTABLE POWER SUPPLY

This option provides a rack-mountable power supply for use with the 66161-66166
MIL-STD-188C converter modules.

B.2 FIRMWARE OPTIONS

NONSTANDARD FIRMWARE MODULES. The following optional 6030 modules are included
with the basic 6040.

66301 STATISTICS AND PERFORMANCE MONITORING PACKAGE

The Statistics and Performance Monitoring Option provides an on-line facility
for the collection, computation, and reporting of statistical measures of network
performance. Additionally, it reports when abnormal conditions occur or user-preset
threshold levels are exceeded. Information is reported via the Operator Console or

a Control Terminal Port.

This option provides a two part facility: statistics gathering for network and
terminal ports, and the monitoring of certain crucial information (i.e., abnormal or
critical system conditions). The monitoring function is a background activity and
is always enabled. Statistics gathering is performed in real time and can be selec-
tively enabled/disabled on an individual port basis by operator command, in order to
prevent unnecessary loading of the 6000 processor. Statistics gathering is concerned

with long-term averages, while monitoring functions deal with real-time conditions.

66330 ASYNCHRONOUS TERMINAL SUPPORT

The 66330 option provides the necessary firmware to support asynchronous commu-
nications at seven standard speeds (75, 110, 134.5, 150, 300, 600, and 1200 bps) with
corresponding code/data bit/stop bit format. Up to three control signals are passed
bidirectionally (DSR, CAR, RNG, or DTR, RTS and Spare).

66335 BSC SYNCHRONOUS TERMINAL SUPPORT

The 66335 option prbvides the necessary firmware to support IBM Binary Synchro-
nous Communications with ASCII or EBCDIC codes, including the transparent text mode

of operation.
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In addition, the 6040 includes as standard firmware functions: Basic Multinode
Support, which allows implementation of multinode networks, including transfer ports;
ASCII and 2741 Data Compression, which provide coding tables which compress typical

ASCII or 2741 source data using variable-length (Huffman) ccdes.

B.3 OPTIONAL FIRMWARE MODULES

66320 OPERATOR CONSOLE SUPPORT

This option provides the necessary firmware to support the 66120 Operator Con-

sole.

66321 CONTROL TERMINAL PORT SUPPORT

This option provides the necessary firmware to support any specifically desig-
nated asynchronous ports as a Control Terminal Port. Any start/stop ASCII terminal,
or CPU port, may be attached to the CTP and thereby provide the capabilities equiva-

lent to the program and monitor modes of the Operator's Console.

66322 OPERATOR CONSOLE AND CONTROL TERMINAL SUPPORT

This option combines the features of 66320 and 66321 into one firmware package.

66323 SUPERVISORY COMMUNICATION SUPPORT

Supervisory Communication Support (SCS) is a firmware option that provides users
of the 6000 INP with the capability to send addressed messages (datagrams) between

Supervisory Communications Ports (SCP's) in a 6000 network.

An SCP is an asynchronous ASCII terminal which connects to the 6000 through an
EIA terminal port (TP) interface. The SCP is configured as a control terminal port
(CTP) with subtype 2. Messages consist of a decimal message sequence number supplied
by the 6000, and destination address(es) and text body supplied by the user. Mes-
sages are transmitted using the address packet system currently implemented in the
6000. At an SCP, received messages are identified by node of origin and the message
sequence number. Since SCP's use a half-duplex protocol, messages are buffered at

the output so that received messages will not be lost while the SCP is inputting.



Both flow control and error control procedures are used to deliver messages effi-

ciently without significantly impacting normal system performance.

No new hardware is required for the SCS option.

66324 REPORT LOGGING CONTROL TERMINAL PORT

The Report Logging Control Terminal Port (RL/CTP), provides the 6040 INPs with
the capability of presenting system reports to attached Data Terminal Equipment.
Reports may be output as they occur, or may be queued and output on a time interval

basis. A data and time stamp is generated when the report is output.
The option provides:

Centralized logging of all system reports generated by all network nodes.
User-selectable reporting interval.
Usable in conjunction with any asynchronous ASCII terminal equipment.

Provides standard control terminal function in addition to report logging.

The Report Logging Control Terminal option consists of a firmware module and a
Time of Day Module which incorporates all of the logic necessary to generate the time
stamp data. It is installed in the 6000 INP port nest and occupies one nest slot.
The module is battery protected to assure no information is lost in the event of a

power failure.

The user interface to the report logging function is via a standard 66131, or
66151 Terminal Port module. This port is condigured as an RL/CTP by setting the
appropriate port characteristics and parameters. The date, time, and logging inter-
val are also configurable node parameters. The RL/CTP must be configured from the

node which it is attached.

The logging interval is specified in tenths of hours from 0 to 240. A value of
0 results in report logging as system reports occur. For values other than O,
reports will be queued and output with a single time and date stamp when the time

interval lapses. If there are no reports in the queue, the RL/CTP outputs "EMPTY."

66331 AUTOSPEED

The 66331 autospeed option provides the 6040 Intelligent Network Processor with

the ability to automatically determine the speed and character format of asynchro-
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nous data and thereby dynamically configure the terminal ports for this rate. This
feature permits a single terminal port to support a variety of asynchronous terminal

speeds without requiring that an operator manually modify configuration information.

NOTE
This option requires that the host computer connected to the
local 6040 Series INP also have autospeed capability, since

output data will be reconverted to the original speed.

This feature is particularly advantageous in systems where a variety of termi-
nals, operating at different speeds, all have access to a terminal port through a
dial network. With this option, the necessity of fragmenting incoming communica-
tions lines into 2 or 3 or 4 speed groups is eliminated. Thus, the minimum number
of lines required to support a pool of terminals is more easily achieved. Further-
more, the statistical multiplexing capability of the 6040 Series allows the 6040 to
dynamically allocate high-speed bandwidth as a function of the specific terminal
speed (in contrast to TDM schemes), thereby optimizing data throughput. Figure Bl
illustrates the implementation of the Autospeed option; Appendix H contains an

example S49 Autospeed configuration.

AUTOSPEED
TERMINALS
TERMINAL
CONTROLLER 6000 6000
150 - -
F 1l c
300 TP |: \F TP E L1 P
P ] U
1200 - ' -
AR .
g > > AUTOSPEED PORT
SPEED | AUTOSPEED
PORT
LS AS —> FE—> CPU

Figure Bl. Autospeed Implementation
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The user can designate the character used to recognize the speed. This offers

the following advantages:

a. The user may program more than one recognition character for the same
speed. This is useful when the customer has several terminals with the same speed
but with different character lengths and different modes. The system can distin-

guish between them if each is designated by a unique recognition character.

b. The customer can also program the same recognition character for all termi-
nals. Terminals with the same character set but different speeds can be recognized

because both the speed and the recognition character identify a specific terminal.

OPERATION OF AUTOSPEED

When an asynchronous terminal starts to communicate with a CPU via a data link,
the first character it transmits is the "autospeed recognition character." This
character contains implicit information about the speed of the terminal. The CPU
receives the character and by various algoriths recognizes the speed and adjusts
to it. However, a CPU recognizes a limited set of recognition characters, which

varies with the manufacturer and model of CPU.

When the communications net includes a 6000 at each node, this limitation is
removed to a great extent because the 6000 recognizes a large set of characters.
When it receives a recognition character, it adjusts to the appropriate speed and
transmits the character to the 6000 at the CPU node. The receiving 6000 translates
the recognition character into a '"'substitution character'" that the CPU can recog-
nize. The CPU then adjusts to the appropriate speed and communication begins
between the CPU and the terminal.

TP STRAPPING FOR AUTOSPEED

The autospeed port operates at a speed of 4800 bps, which is achieved by
strapping that speed on the TP card as follows:

a. For model 66130 cards:
J-1 input: Ul0, 5-12 and U5, 3-14.
J-2 input: Ul7, 5-12 and U5, 7-10.
b. For model 66131 cards:
J-1 input: U113, 4-11, and Ul1l1l, 7-10.
J-2 input: U1l5, 4-11, and Ull, 3-14.
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CAUTION

Strapping the X1 speed on the TP card puts high speed
clock signals on the EIA interface and the cable. This
causes crosstalk with the control signals (DTR, Make Busy,

and RTS), resulting in repetitive interrupts.

With crossover cables, the 4800 bps is connected to pin

18 on the modem, and may disturb it.

The cure for these problems is to cut the appropriate wires on the cable, NOT

to modify the EIA connector on the TP card.

RECOGNIZING THE CHARACTER AND SPEED

The autospeed port samples the incoming character at 4800 bps. Since the
character is transmitted at some slower speed (1200 bps to 75 bps), the autospeed
samples each bit repeatedly; 4 times for 1200 bps to 64 times for 75 bps. Autospeed
counts these repeats and recognizes the speed when the whole character has been

sampled.

ALLOWABLE ERROR

The maximum allowable deviation in speed is *25% for 1200 bps and *12.5% for
600 bps and under. Excessive deviation will probably result in failure to recognize

the character.

CHOICE OF RECOGNITION CHARACTER
Table B-1 lists those recognition characters recommended by Codex.

If it is necessary to select a character other than those listed in Table B-1,
ensure that the character chosen is not listed in Table B-2 which lists invalid

recognition characters.

As an example, in Table B-2 see the first list (1200 bps/600 bps). The
heading indicates that all characters to the left of the slashes are for 1200 bps
and all characters to the right of the slashes are for 600 bps. The first item,
00/E0 means that the autospeed software cannot distinguish between 00 transmitted
at 1200 bps and EO transmitted at 600 bps, so this combination and all the others

in the lists are invalid.



B-10

TABLE B-1
SUGGESTED AUTOSPEED RECOGNITION CHARACTERS

Recognition Character

Terminal Speed (Choose 1 Column)

ASCII 1200 CR =
ASCII 600 0 CR

EBCDIC 600 0

ASCII 300 0 CR 0 0 0
EBCDIC 300 0

ASCII 150 0 CR Y Y Y
EBCDIC 150 0

2741 134.5 ® ONEOBEO)
ASCII - 110 CR 0 S S
ASCII 75 CR




TABLE

B2

INVALID AUTOSPEED RECOGNITION CHARACTERS

1200 bps/600 bps

00/EO, 00/FO, 00/F8,
OE/F9, 18/F2, 18/FA,
1C/FB, 1C/FD, 1E/F3,
3C/FB, 3E/F7, 3E/FB,
8C/FA, 8C/FD, 8E/F3,
9C/FB, 9C/FD, 9E/FB,
CC/FD, CE/FB, CE/FD,
F8/FE, FC/FE, FC/FF,

1200 bps/300 bps

00/FC, 00/FE, 1C/FD,
FC/FF

1200 bps/150 bps

00/FF, 80/FF, CO/FF,

1200 bps/134.5 bps

00/FF, 80/FF, CO/FF

1200 bps/110 bps

00/FF, 80/FF

1200 bps/75 bps

600 bps/300 bps

00/FC,
1C/E6,
1E/FB,
80/FO0,
8E/F9,
CO/FoO,
EO/F8,
FE/FF

80/FE,

80/FF

06/F1,
1C/F2,
30/F4,
80/F8,
8E/FB,
CO/F8,
EO/FC,

CO/FE,

06/F9,
1C/F3,
30/FA,
80/FC,
8E/FD,
CO/FC,
EO/FE,

EO/FE,

0C/F2,
1C/Fe6,
38/F6,
86/F9,
98/FA,
C6/F9,
E6/FD,

EO/FF,

0C/F9,
1C/F9,
38/FA,
8C/F2,
9C/F6,
C6/FD,
FO/FC,

FO/FF,

OE/F3,
1C/FA,
3C/Fe6,
8C/F9,
9C/FA,
CC/FA,
FO/FE,

F8/FF,

00/F0, 00/F8, 06/F1, 06/F9, 30/F4, 30/FA, 3E/F7, 3E/FB, 80/F0,
80/F8, 86/F9, 98/FA, 9E/FB, CO/F8, CO/FC, EO/FC, E6/FD, FO/FC,

FO/FE, F8/FE, FE/FF

600 bps/150 bps

00/FE, 80/FE, CO/FE, FO/FF, F8/FF
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TABLE B2 (Cont.)

600 bps/134.5 bps

00/FE, 80/FE, CO/FE, FO/FF, F8/FF

600 bps/110 bps

00/FE, EO/FF, FO/FF, 06/F9, 30/F4, 30/FA, 3E/F7, 3E/FB, 80/F0,
80/F8, 86/F9, 98/FA, 9E/FB, CO/F8, CO/FC, EO/FC, E6/FD, FO/FC,

FO/FE, F8/FE, FE/FF

600 bps/75 bps

00/FF, 80/FF, CO/FF

300 bps/150 bps

00/F0, 00/F8, 06/F1, 06/F9, 30/F4, 30/FA,
80/F8, 86/F9, 98/FA, 9E/FB, CO/F8, CO/FC,
FO/FE, F8/FE, FE/FF

300 bps/134.5 bps

00/F0, 00/F8, 06/F9, 30/FA, 3E/FB, 80/F8,
9E/FB, CO/F8, CO/FC, EO/FC, E6/FD, FO/FE,

300 bps/110 bps

00/F8, 00/FC, 1C/FD, 80/FC, CO/FC, EO/FE,

300 bps/75 bps

00/FE, 80/FE, CO/FE, FO/FF, F8/FF

150 bps/134.5 bps

0o0/00, 00/80, o00/Cc0, 01/01, 01/81, 02/02,
04/04, 04/84, 05/05, 05/85, 06/06, 06/86,
08/84, 08/88, 08.04, 09/09, 09/89, OA/OA,
oc/oc, oc/sc, op/op, 0D/8D, OE/OE, OE/OE,
OF/C7, 10/10, 10/88, 11/11, 12/12, 13/13,

3E/F7,
EO/FC,

80/FC,
F8/FE,

FO/FE,

02/82,
07/07,
0A/8A,
OF/OF,
14/14,

3E/FB, 80/F0,
E6/FD, FO/FC,

86/F9, 98/FA,
FE/FF

FC/FF

03/03, 03/83,
07/87, 08/08,
0B/0B, 0B/8B,
OF/87, OF/8F,
15/15, 16/16,
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TABLE B2 (Cont.)

150 bps/134.5 bps (continued)

17/17, 18/18, 18/8C,
1E/8E, 1F/1F, 1F/SF,
24/24, 25/25, 26/26,
2C/2C, 2D/2D, 2E/2E,
33/33, 34/34, 35/35,
3B/3B, 3C/3C, 3C/9C,
40/40, 40/A0, 41/41,
45/45, 46/46, 47/47,
4D/4D, 4E/4E, 4F/4F,
54/54, 56/56, 57/57,
5D/5D, SE/SE, SE/AE,
62/62, 63/63, 64/64,
6A/6A, 6B/6B, 6C/6C,
71/71, 72/72, 73/73,
78/BC, 78/DC, 79/79,
7¢/BC, 7D/7D, 7D/8D,
80/C0, 80/E0, 81/81,
84/C4, 85/85, 85/C5,
89/89, 8A/8A, 8B/SB,
90/SC, 91/91, 92/92,
98/CC, 99/99, 9A/9A,
9F/CF, AO/A0, A0/DO,
A6/A6, A7/A7, A8/AS,
AE/AE, AF/AF, AF/D7,
B5/BS, B6/B6, B7/B7,
BC/DC, BD/BD, BD/DD,
C0/E0, C1/Cl, C1/E1,
C6/C6, C7/C7, C8/C8,
CE/CE, CF/CF, CF/E7,
D5/DS, D6/D6, D7/D7,
DD/DD, DE/DE, DE/EE,
E2/E2, E3/E3, E4/E4,
EA/EA, EB/EB, EC/EC,

19/19,
20/20,
27/27,
2F/2F,
36/36,
3D/3D,
41/A1,
48/48,
4F/A7,
58/58,
SF/5F,
65/65,
6D/6D,
74/74,
79/B9,
7E/7E,
81/C1,
86/86,
8c/8cC,
93/93,
9B/9B,
Al/A1,
A8/D4,
BO/BO,
B8/B8,
BE/BE,
cz/c2,
C8/E4,
Do/Dpo,
D8/D8,
DF/DF,
E5/ES5,
ED/ED,

1A/1A,
20/90,
28/28,
2F/97,
37/37,
3D/9D,
42/42,
48/A4,
50/50,
S8/AC,
SF/AF,
66/66,
6E/6E,
75/75,
7A/7A,
7E/BE,
82/82,
86/C6,
8D/ 8D,
94/94,
9c/9cC,
Al1/D1,
A9/A9,
BO/D8,
B8/DC,
BE/DE,
C2/E2,
c9/co,
DO/ES,
D8/EC,
DF/EF,
E6/E6,
EE/EE,

1B/1B,
21/21,
28/94,
30/30,
38/38,
3E/3E,
42/A2,
49/49,
50/A8,
59/59,
60/60,
67/67,
6F/6F,
76/76,
7A/BA,
7F/7F,
82/C2,
87/87,
8E/8E,
95/95,
9D/9D,
A2/A2,
AA/AA,
B1/B1,
B9/BY,
BF/BF,
Cc3/C3,
CA/CA,
D1/D1,
D9/D9,
EO/EO,
E7/E7,
EF/EF,

1C/1cC,
21/91,
29/29,
30/98,
38/9C,
3E/9E,
43/43,
4A/4A,
51/51,
S5A/5A,
60/B0,
68/68,
6F/B7,
77/77,
7B/7B,
7F/BF,
83/83,
87/C7,
8F/8F,
96/96,
9E/9E,
A3/A3,
AB/AB,
B2/B2,
BA/BA,
BF/DF,
C3/E3,
CB/CB,
D2/D2,
DA/DA,
EO/FO0,
E8/ES8,
EF/F7,

1D/1D,
22/22,
2A/2A,
31/31,
39/39,
3F/3F,
43/A3,
4B/4B,
52/52,
SB/SB,
61/61,
68/B4,
70/70,
78/78,
7B/BB,
80/00,
83/C3,
88/88,
8F/C7,
97/97,
9E/CE,
A4/A4,
AC/AC,
B3/B3,
BB/BB,
C0/80,
ca/ca,
cc/cc,
D3/D3,
DB/DB,
E1/El,
E8/F4,
FO/FO,

1E/1E,
23/23,
2B/2B,
32/32,
3A/3A,
3F/9F,
44/44,
4c/4ac,
53/53,
5C/5C,
61/B1,
69/69,
70/B8,
78/B8,
7C/7C,
80/80,
84/84,
88/C4,
90/90,
98/98,
9F/9F,
AS/AS,
AD/AD,
B4/B4,
BC/BC,
co/co,
C5/C5,
CD/CD,
D4/D4,
pc/nc,
E1/F1,
E9/E9,
FO/F8,
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TABLE B2 (Cont.)

150 bps/134.5 bps (continued)

F1/F1, F2/F2, F3/F3, F4/F4, F5/F5, F6/F6, F7/F7,

F9/F9, FA/FA, FB/FB, FC/FC, FD/FD, FE/FE, FF/FF

150 bps/110 bps

0o/80, 0o/co, 0o/#0, 1C/E6, 80/CO, 80/E0, 80/F0,
E0/F0, EO/F8, FO/F8, FO/FC, F8/FC, FC/FE

150 bps/75 bps

00/F0, 00/F8, 06/F1, 06/F9, 30/F4, 30/FA, 3E/F7,
80/F8, 86/F9, 98/FA, 9E/FB, CO/F8, CO/FC, EO/FC,
FD/FE, F8/FE, FE/FF

134.5 bps/110 bps

0o/00, 00/80, 00/CO, 00/E0, 01/01, 01/81, 01/Cl1,
02/cz, 03/03, 03/83, 03/C3, 04/04, 04/82, 04/84,
05/85, 06/06, 06/86, 07/07, 07/83, 07.87, 07/C3,
08/88, 08/C4, 09/09, 09/89, OA/OA, OA/8A, OB/OB,
0c/86, oc/sc, oc/cé, op/oD, 0D/8D, OE/OE, OE/86,
OF/OF, OF/87, OF/8F, OF/C7, 10/10, 10/88, 10/90,
11/89, 11/91, 11/C9, 12/12, 12/92, 13/13, 13/93,
14/94, 14/CA, 15/15, 15/95, 16/16, 16/96, 17/17,
17/cB, 18/18, 18/8C, 18/98, 18/CC, 19/19, 19/99,
1B/1B, 1B/9B, 1C/1C, 1C/8C, 1C/8E, 1C/9C, 1C/C6,
1C/E6, 1D/1D, 1D/8D, 1D/9D, 1D/CD, 1E/1E, 1E/SE,
1F/1F, 1F/8F, 1F/9F, 1F/CF, 20/20, 20/90, 20/C8,
22/22, 22/92, 23/23, 23/93, 24/24, 24/92, 25/25,
27/93, 28/28, 28/94, 29/29, 2A/2A, 2B/2B, 2C/2C,
2E/2E, 2E/96, 2F/2F, 2F/97, 30/30, 30/98, 31/31,
33/33, 34/34, 34/9A, 35/35, 36/36, 37/37, 37/9B,
38/9C, 38/CC, 39/39, 39/99, 3A/3A, 3A/9A, 3B/3B,
3C/9C, 3C/9E, 3C/CE, 3D/3D, 3D/9D, 3E/3E, 3E/9E,
3F/CF, 40/40, 40/A0, 40/D0, 41/41, 41/A1, 42/42,

F8/F8,

CO0/Eo0,

3E/FB,
E6/FD,

02/02,
04/C2,
08/08,
0B/8B,
OE/8E,
10/C8,
14/14,
17/8B,
1A/1A,
1Cc/cc,
1E/9E,
21/21,
26/26,
2C/96,
31/99,
38/38,
3B/9B,
3F/3F,
42/A2,

F8/FC,

Co/Fo,

80/F0,
FO/FC,

02/82,
05/05,
08/84,
oc/oc,
0E/C6,
11/11,
14/8A,
17/97,
1A/9A,
1C/CE,
1E/CE,
21/91,
27/27,
2D/ 2D,
32/32,
38/98,
3C/3C,
3F/9F,
43/43,

B-14




TABLE B2 (Cont.)

134.5 bps/110

bps (continued)

43/A3, 44/44,
47/47, 47/A3,
40/40, 4C/A6,
51/51, 51/A9,
58/58, 58/AC,
5D/5D, 5D/AD,
61/61, 61/B1,
66/66, 67/67,
6C/B6, 6D/6D,
70/D8, 71/71,
74/74, 74/B4,
77/B7, 77/BB,
7A/7A, 7A/BA,
7D/BD, 7E/7E,
80/E0, 81/81,
84/C2, 84/C4,
87/C7, 87/E3,
8A/CA, 8B/8B,
8E/8E, 8E/C6,
90/C8, 91/91,
97/97, 97/CB,
9C/CE, 9C/E6,
A0/DO, AO/ES,
A4/D2, AS/AS,
AB/AB, AC/AC,
BO/D8, B1/Bl1,
B7/B7, B7/DB,
BA/DA, BB/BB,
BE/BE, BE/DE,
C1/E1, c2/C2,
C5/C5, 05/ES,
C8/E4, C9/C9,
CF/CF, CF/E7,

44/A2, 44/A4, 44/D2, 45/45, 45/AS5,
47/A7, 47/D3, 48/48, 48/A4, 49/49,
4D/4D, 4E/4E, 4E/A6, 4F/4F, 4F/A7,
52/52, 53/53, 54/54, 54/AA, 56/56,
59/59, 5A/5A, S5B/5B, SC/5C, S5C/AC,
SE/5E, SE/AE, 5F/5F, S5F/AF, 60/60,
62/62, 62/B2, 63/63, 63/B3, 64/64,
67/B3, 68/68, 68/B4, 69/69, 6A/6A,
6E/6E, 6E/B6, 6F/6F, 6F/B7, 70/70,
71/B1, 71/B9, 71/D9, 72/72, 72/B2,
74/BA, 74/DA, 75/75, 75/B5, 76/76,
77/DB, 78/78, 78/D8, 78/BC, 78/DC,
7B/7B, 7B/BB, 7C/7C, 7C/BC, 7C/BE,
7E/BE, 7E/DE, 7F/7F, 7F/BF, 7F/DF,
81/C1, 81/E1, 82/82, 82/C2, 83/83,
84/E2, 85/85, 85/C5, 86/86, 86/C6,
88/88, 88/C4, 88/C8, 88/E4, 89/89,
8B/CB, 8C/8C, 8C/C6, 8C/CC, 8C/E6,
8E/CE, 8E/E6, 8F/8F, 8F/C7, 8F/CF,
91/C9, 92/92, 93/93, 94/94, 94/CA,
98/98, 98/CC, 99/99, 9A/9A, 9B/9B,
9p/9D, 9D/CD, 9E/9E, 9E/CE, 9F/9F,
Al/Al, A1/D1, A2/A2, A2/D2, A3/A3,
A6/A6, A7/A7, A7/D3, A8/A8, A8/D4,
AC/D6, AD/AD, AE/AE, AE/D6, AF/AF,
B1/D9, B2/B2, B3/B3, B4/B4, B4/DA,
B8/B8, B8/D8, B8/DC, B8/EC, B9/B9,
BB/DB, BC/BC, BC/DC, BC/DE, BC/EE,
BF/BF, BF/DF, BF/EF, C0/CO, CO/EO,
c2/E2, C3/C3, C3/E3, Cf/C4, C4/E2,
06/06, 06/E6, C7/C7, C7/E3, C7/E7,
CA/CA, CB/CB, CC/CC, CC/E6, CD/CD,
po/po, DO/E8, D1/D1, D1/E9, D2/D2,

46/46,
4A/4A,
50/50,
57/57,
5C/AE,
60/B0,
64/B2,
6B/6B,
70/B0,
73/73,
76/B6,
79/79,
7C/DE,
80/80,
83/C3,
87/87,
89/C9,
8D/ 8D,
8F/E7,
95/95,
9C/9C,
9F/CF,
A3/D3,
A9/A9,
AF/D7,
BS/BS,
B9/D9,
BE/BD,
CO/Fo,
C4/E4,
C7/F3,
CE/CE,
D3/D3,

46/A6,
4B/4B,
50/A8,
57/AB,
5C/D6,
60/D8,
65/65,
6C/6C,
70/B8,
73/B3,
77/77,
79/B9,
7D/7D,
80/CO,
84/84,
87/C3,
8A/8A,
8D/CD,
90/90,
96/96,
9c/cc,
AO/AO,
A4/A4,
AA/AA,
B0/BO,
B6/B6,
BA/BA,
BD/DD,
ci/ci1,
C4/F2,
cs/cs,
CE/E6,
D4/D4,
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TABLE B2 (Cont.)

134.5 bps/110 bps (continued)

D4/EA, D5/D5, D6/D6, D7/D7, D7/EB, D8/D8, D8/EC, D9/D9, DA/DA,
DB/DB, DC/DC, DC/EC, DC/EE, DC/F6, DD/DD, DD/ED, DE/DE, DE/EE,
DF/DF, DF/EF, EO/E0, EO/F0, EO/F8, E1/El, E1/F1, E2/E2, E2/F2,
E3/E3, E3/F3, E4/E4, E4/F2, ES/E5, E6/E6, E7/E7, E7/F3, E8/ES,
E8/F4, E9/E9, EA/EA, EB/EB, EC/EC, EC/F6, ED/ED, EE/EE, EE/F6,
EF/EF, EF/F7, FO/FO, FO/F8, F1/F1, F1/F9, F2/F2, F3/F3, F4/F4,
F4/FA, F5/F5, F6/F6, F7/F7, F7/FB, F8/F8, F8/FC, F9/F9, FA/FA,
FB/FB, FC/FC, FC/FE, FD/FD, FE/FE, FF/FF

134.5 bps/75 bps

00/E0, 00/F0, 00/F8, 06/F1, 0C/F2, OE/F3, 18/F2, 1C/E6, 1E/F3,
30/F4, 38/F6, 3C/F6, 3E/F7, 80/F0, 80/F8, 86/F9, 8C/F2, 8E/F3,
98/FA, 9C/F6, 9E/FB, CO/F8, C6/F9, CC/FA, CE/FB, EO0/F8, EO/FC,
E6/FD, FO/FC, F8/FE, FC/FE, FE/FF

110 bps/75 bps

0o/co, 0o/E0, 00/FO, 1C/E6, 80/E0, 80/F0, CO/E0, CO/FO, CO/F8,
EO/F0, EO/F8, FO/F8, FO/FC, F8/FC, FC/FE
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66332 AUTOECHO

Autoecho allows the 6000 INP to serially echo received data on an asynchronous
terminal port, thereby providing a primitive form of error control. Autoecho is

selectively enabled or disabled on a port by port basis.

66344 SATELLITE LINK OPTION

The 66344 option alters the GO-BACK-N ARQ scheme from the standard N = 7 to
N = 15, 31, 63, or 127, thus permitting additional frame buffering to accommodate

the delays introduced in single-hop satellite circuits.

66347 6030/6040 INTERFACE SUPPORT

The 6030/6040 interface support allows a 6030 to be connected to a 6040 via a
communications link. This provides a '"tail circuit" capability to a 6040 communica-

tions network.

66950 DIAGNOSTIC ROM, REV 11 (For Users of S47 Software)

66951 DIAGNOSTIC ROM, REV 12 (For Users of S49 Software)

The diagnostic ROM is a special ROM board used to perform diagnostics of hard-

ware faults. Its use is described in the applicable user's guide.

B-17/B-18






APPENDIX C

INTERFACE SIGNAL LISTS

TABLE C-1 NETWORK PORT INTERFACE SIGNAL LISTS

EIA
RS232C

CCITT
V.24

Pin

Name

Description

AA

AB

BA

BB

CA

CB

cC

CF

CD

101

102

103

104

105

106

107

109

108.2

20

Protective
Ground

Signal Ground

Transmit Input
Data

Receive Output
Data

Request to Send

Clear to Send

Data Set Ready

Received Line
Signal Detector

Data Terminal
Ready

Chassis ground.

Common signal and dc power supply
ground.

Serial digital data from a data ter-
minal or other digital data source.
If accompanied by an external data
rate clock (DA), data transitions
must occur on positive-going tran-
sitions of the external transmit
input clock.

Serial digital data at the output of
the modem receiver. The data is
accompanied by an internal data rate
clock (DD) whose positive-going
transitions occur on the data tran-
sitions.

A positive level to the modem when
data transmission is desired.

A positive level from the modem with
a selectable delay, after receipt of
Request to Send (CA) and when the
modem is ready to transmit; i.e.,
not in the Test mode. CB is low
during training or when CA is low.

A positive level to the INP when not
in the Test mode.

A positive level from the modem ex-
cept when a loss of the received in-
put signal is detected.

A positive level from the terminal
indicating the system is powered up
and ready to receive.
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TABLE C-1 NETWORK PORT INTERFACE SIGNAL LIST (Cont)

EIA CCITT
RS232C | V.24 Pin Name Description
DA 113 24 |External Trans-| A serial data rate clock input from
mit Serial the data source. Positive clock
Clock transitions correspond to data tran-
sitions.
DB 114 15 |Transmit Signal | DCE Source Transmit Clock.
Element Timing
DD 115 17 |Receiver Signal | A receive data rate clock output for
Element Timing use by the external data sink. Posi-
tive clock transitions correspond to
data transitions.
TABLE C-2 TERMINAL PORT INTERFACE SIGNAL DESCRIPTIONS
EIA CCITT
RS232C | V.24 Pin Name Description
AA 101 1 |Protective Chassis ground.
Ground (Earth)
AB 102 7 |Signal Ground Common signal and dc power ground.
Common Return
BA 103 2 |Transmitted Serial digital data from a data ter-
Data minal or other digital data source.

BB 104 3 |Received Data Serial digital data at the output of
the INP (received from a remote end).

CA 105 4 |Request to Send | A positive level from the terminal to
the INP when data transmission is
desired.

CB 106 5 |Clear to Send A positive level from the INP port
module to the terminal after receipt
of Request to Send (CA), indicating
the INP is ready to transmit.

Cc-2
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TABLE C-2 TERMINAL PORT INTERFACE SIGNAL DISCRIPTIONS (Cont)

EIA CCITT
RS232C | V.24 Pin Name Description
cC 107 6 | Data Set Ready An output signal controlled from the
remote TP interface (pin 20). Data
Set Ready for a modem, Data Terminal
Ready for a terminal.
CF 109 8 | Received Line An output signal controlled from the
Signal Detector | remote TP interface (pin 4). Carrier
Detect for a modem, Request To Send
for a terminal.
SPARE - 14 | Spare
DB 114 15 | Transmitter A transmit data clock output for use
Signal Element by an external data source. An exter-
Timing nal source to supply data on data tran-
sitions (external only).
DD 115 17 | Receiver Signal
Element Timing A receive data rate clock output for
use by the external data sink. Posi-
tive clock transitions correspond to
data transitions (external only).
-- - 18 | External Receive| Accepts an external DB for transmis-
Clock sion to DCE from crossover cable.
DA 113 24 | Transmitter A serial data rate clock input from
Signal Element the data source. Positive clock
Timing transitions correspond to data transi-
tions (external only).
CcD 108 20 | Data Terminal A positive level from the terminal
Ready indicating the system is powered up
and ready to receive.
CE OuT 125 22 | Ring Indicator A positive level indicates a ring is
being detected.
MB -— 25 | Make Busy
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RS-232-C CCITT V.24 DESCRIPTION
: AA 101 PROTECTIVE GROUND
) BA 103 TRANSMITTED DATA
3 BB 104 RECEIVED DATA
A CA 105 REQUEST TO SEND
5 CB 106 CLEAR TO SEND
6040 cc 107 DATA SET READY
NETWORK | 6
PORT AB 102 SIGNAL GROUND
(DTE 7=
SOURCE 8 CF 109 RECEIVED LINE SIGNAL DETECTOR
5 DB 114 TRANSMITTER SIGNAL ELEMENT TIMING
. DD 115 RECEIVER SIGNAL ELEMENT TIMING
20 (o)) 108.2 DATA TERMINAL READY
2l DA 113 TRANSMITTER SIGNAL ELEMENT TIMING

(MODELS 66186, 66187, 66188)

20

24

HIGH
SPEED
DATA
MODEM
(DEC
SOURCE)

Figure C-1.

Network Port to Trunk Modem Interface
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RS-232-C CCITT V.24 DESCRIPTION
1 AA 101 PROTECTIVE GROUND
) BA 103 TRANSMITTED DATA
; BB 104 RECEIVED DATA
, cA 105 REQUEST TO SEND
60k 5 cB 106 CLEAR TO SEND

"EgzgRK ; cc 107 DATA SET READY
, AB 102 SIGNAL GROUND
g CF 109 RECEIVED LINE SIGNAL DETECTOR
" DB 114 TRANSMITTER SIGNAL ELEMENT TIMING
. DD 15 RECEIVER SIGNAL ELEMENT TIMING

(MODELS 66186, 66187, 66188)

15
17

DSU

Figure C-2,

Network Port to Digital Network Interface via a Data Service Unit
for 2400, 4800 and 9600 bps Transmission Rates
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6140
TERMINAL
PORT
MODULE
(DCE SOURCE)

N o U

-
=

15
18
17
20
22
24
25

RS-232-C CCITT V.24 DESCRIPTION
AA 101 PROTECTIVE GROUND
BA 103 TRANSMITTED DATA
BB 104 RECEIVED DATA
CA 105 REQUEST TO SEND
cB 106 CLEAR TO SEND
cc 107 DATA SET READY
AB 102 SIGNAL GROUND
CF 109 RECEIVED LINE SIGNAL DETECTOR
- - SPARE
DB 114 TRANSMITTER SIGNAL ELEMENT TIMING
- - EXTERNAL RECEIVE CLOCK
DD 115 RECEIVER SIGNAL ELEMENT TIMING
cD 108 DATA TERMINAL READY
CE OUT 125 RING INDICATOR
DA 113 TRANSMITTER SIGNAL ELEMENT TIMING
MB - MAKE BUSY

(MODELS 66183, 66184, 66185)

15
18
17
20
22
24
25

DATA
TERMINAL
EQUIPMENT

Figure C-3.

6130 Terminal Port Module Attached to Data Terminal Equipment
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RS-232-C CCITT V.24 DESCRIPTION
: AA 101 PROTECTIVE GROUND
) BB 104 RECEIVED DATA
2 BA 103 TRANSMITTED DATA ::::><:::::zj
A CF 109 RECEIVED LINE SIGNAL DETECTOR
- - SPARE
5
¢ cD 108.2 DATA TERMINAL READY
; AB 102 SIGNAL GROUND \\ /
6140 CA 105 REQUEST TO SEND
TERMINAL
PORT cB 106 CLEAR TO SEND
MODULE 14
(DCE SOURCE) 5 - - SIGNAL ELEMENT TIMING
17 DA 113 EXTERNAL TRANSMITTER SIGNAL ELEMENT TIMING
.8 DB 114 TRANSMITTER SIGNAL ELEMENT TIMING
2 cc 107 DATA SET READY
MB - MAKE BUSY
22
" DD 115 RECEIVER SIGNAL ELEMENT TIMING
CE IN - RING INDICATOR

25

(MODELS 66180, 66181, 66182)

15
17
18
20
22
24
25

DCE

Figure C-4.

Attached to Data Communications Equipment

6140 Terminal Port Module Interface Signal Crossover
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UNIVERSAL CODE CHART FOR DATA COMMUNICATIONS
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BINARY BINARY
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B 11000010 C2 |8 1000010 42 | B 0100000 42 (B 11000010 C2 (B 11000010 C2 |B 000010 02 |B 011001 19 |8 o0o0won 13 |8 11010 76 {8 000111 07 B > 11001 19
€ 11000011 C3 |C 1000011 43 [C 11000011 C3 {C 01000011 43 [C 11000011 C3 [C 000011 03 | C 001110 0 [C 1100n 73 |c 11010 7afc 001000 08 [c 01110 O
O 11000100 C4 |D 1000100 44 | D 01000100 44 {D 11000100 C4 |D 11000100 C4 [D 000100 04 | D 001001 09 (O ooo1On o {D 0101010 2A|D 001001 0 |D § 01001 09
3 11000101 C5 [€ 1000101 45 | E 11000101 C5 |E 01000101 45 [E 11000101 C5 |E 000101 05 |E 000 001 o1 [E 110101 &8 |E 1001010  4A|E 001010 GAfE 3 00001 O1
F 11000110 C6 [F 1000110 46 [ F 11000110 C6 [F 01000110 46 [F 11000110 C6 [F 000110 06 |F 001 101 o [F 10m0mn 58 |F 1110011 73|F 001011 08 [F 01101 0D
G 11000111 C7 G 1000111 47 |G 01000111 47 |G 11000111 C7 |G 11000111 €7 [6 00011 07 |G 011010 14 {6 oron 38 (6 010001 23[G 001100 0C [G 8 11010 1A
H 11001000 C8 |H 1001000 48 | H 01001000 48 [H 11001000 CB |H 11001000 C8 |H 001000 08 |H 010 100 1 |H o 0000111 07 |[H 0100110 26 |H 001101 0O [H = 10100 14
' 11001001 €9 |1 1001001 49 |1 11001001 C9 i 01001001 49 |1 11001001 c9 |1 001001 09 |t 000 110 06 [+ 11001 6 |1 oo1o0r 19 |1 001110 0E |1 8 0010 06
4 11001010 cA |4 1001010 4A |4 11001010 ca |4 01001010 4A |4 11010001 D1 |4 010000 M |4 001 011 08 |2 1100001 61 |4 1000011 43| 001111 OF [y o101 08
K 11001011 CB |k 1001011 48 | K 01001011 48 |K 11001011 CB |K 11010010 D2 |K 010010 12 |K 001111 oF |k 1010001 51 |k 0011010 1A[K 010000 10 [K ( 01111 OF
L 11001100 cC L 1001100 4 | L 11001100 CC L 01001100 4C |L 11010011 03 |L 0001 13 [t 010010 12 L o1000 n L 1000 110 46 fL 010001 11 L) 10010 12
M 11001101 CO [M 1001101 4D [ M 01001101 4D (M 11001101 CD |M 11010100 D4 |[M 010100 14 |M 011100 i€ (M 100100 49 |M 11100001 &1 (M 010010 12 |M 1100 1C
N 11001110 CE [N 1001110 4E | N 01001110 4E |N 11001110 CE |N 11010101 D5 [N 010101 15 |N 001 100 oc |N 0101001 29 |N 1010010 52 [N 01001 13 [N 01100 0C
O 11001111 CF O 1001111 4F (O 11001111 CF |O 01001111 4F [0 11010110 D6 [0 010110 16 |0 011 000 18 [0 worton 19 o 1000101 45 |0 010100 14 o 9 11000 18
P 11010000 DO |P 1010000 50 | P 01010000 50 (P 11010000 0O |P 1moiom o7 [P 0w 17 | 010 110 16 [P 111000 79 |p 0001011 ©0B|P 010101 15 [P 0 10110 16
Q@ 11010000 DY |a 1010001 51 [Q 11010001 DY |Q 01610001 51 [Q 11011000 D8 |Q@ 011000 18 |Q 010 11° 17 [a 1000101 s |0 1ommonn  sela o010 16 ja 1 w01 17
R 11010010 D2 [R 1010010 52 | R 11010010 D2 (R 01010010 52 |R 11011001 D9 (R 011001 19 |R 0010.0 oA |[R 0100101 2 (R 0101 001 29(n 0w 7[R 4« 01010 o0a
s 11010011 D3 |s 1010011 53 [S 01010011 53 |s 11010011 03 |S 11100010 E2 | 100010 22 |S§ 000 101 o5 |s 1010010 52 |s 0100 101 2 |s 011000 18 [s Ben 00101 05
T 11010100 D4 [T 1010100 T 11010100 D4 [T 01010100 54 |T 11100011 E3 [T 100011 23 |T 010 000 10 [T o000 32 |7 0000010 02T 011001 19 |T 5 10000 10
U 11010101 DS [U 1010101 55 | U 01010101 S5 |U 11010101 OS [U 11100100 E4 |U 100100 24 |U 000 111 o7 |u 1001010 an |u 010010  32|u 011010 1A lu 7 o011t 07
V. 11010110 D6 [V 1010110 S6 [V 01010110 56 |V 11010110 D6 [V 11100101 €5 |v 100101 25 |V 011110 1€ |v 0101010 24 |v 0110001 31 |v  onon . |v Mmoo
W 11010111 D7 |W 1010111 57 [ W 11010111 D7 [W 01010111 57 |w 11100110 E6 |W 100110 26 |w 001 13 |w  conown 14 {w 1110 101 75 w omi00 1w 2 t00m 13
X 11011000 D8 [X 1011000 58 | X 11011000 D8 |X 11011000 58 [X 11100111 €7 |X 10011 27 |X 011 101 1 |x 110w A |x 1100010 62 (X 011101 1D [x 1101 1D
Y 11011001 D9 [vY 1011001 59 [ Y 01011001 59 |Y 11011001 D9 [v 11101000 E8 |Y 101000 28 |V 010 101 1B vy 1000110 46 [v 1100 111 67 [y 01110 1|y & 10101 15
Z 11011010 DA [Z 1011010 S5A | Z 01011010 54 |Z 11011010 DA |z 11101001 E9 |z 101001 29 |Z 010 001 1M |z 0100110 2% |z 1010100 sS4 |z onin I |z 10001 1
. 11100001 €1 fa 1100001 61 |a 11100001 E1 |2 01100001 61 |a 10000001 81
b 11100010 €2 |b 1100010 62 | b 11100010 €2 [b 01100010 62 |b 10000010 82 l'E'AFs ”SHIFT“”-} [CAPS-~UC _-'TI TiNG LOWER CASE)
¢ 11100011 E3 |c 1100011 63 | 01100011 63 |c 11100011 E3 |c 10000011 83 .bﬁs’ﬁ';‘:’:s:"fy‘ulw Itg:‘;g““” 1l [@(T_—owe_aj:_ii_sﬂ{:;Egr:gs: nim ;;:
d 11100100 E4 |4 1100100 4 11100100 E4 |4 01100100 64 [d 10000100 84 VSHIFT o011 | 1e luc 1100 1c! LFIGURES” 11011 18y
. 11100101 ES e 1100101 65 |e 01100101 6 |e 11100101 €S |e 10000 101 85 Tmosms T ==
t 11100110 €6 ¢ 1100110 66 | f 01100110 66 |t 11100110 E6 |f 10000110 86
9 1100111 €7 g 1100111 67 | g 1100111 €7 g 01100111 67 g 10000111 87
h 11101000 €8 |h 1101000 68 | h 11101000 €8 (h 01101000 68 |h 10001 000 88
. 11101001 €9 | 1101001 69 | 01101001 69 |1 11101001 €9 |1 10001001 89 COURTESY OF
' 11101010 €A |, 1101010 6A | 01101010 6A | 11101010 EA | 10010001 91
« Micron e8|k 1101011 68 |k 11101011 EB [k 01101011 68 [k 10010010 92 ATLANTIC RESEARCH CORPORATION
l 11101100 €c |1 1101100 6C | 1 01101100 6C |1 11101100 EC |1 10010011 93 5390 CHEROKEE AVENUE ALEXANDRIA VIRGINA 22314
m 11101101 ED |m 1101101 m 11101101 ED |m 01101101 60 |m 10010100 94
n 11101110 €E |n 1101110 6E [ 1101110 EE [n 01101110 6E |n 10010 101 95 703-354-3400
o 11101111 EF |0 1101111 6F |o 01101111 &F |o 11101111 EF |o 10010 110 96
P 11110000 FO |p 1110000 70 P 11110000 FO |p 01110000 70 |p 10010111 97 MANUFACTURERS OF INTERSHAKE and DATA TEK 9600
Q 11110001 F1 q 1110001 71 q 01110001 71 q 11110001 F1 q 10011000 98
. 1110010 F2 |0 1110010 72 | 01110010 72 | 1110010 F2 |r 10011001 99
f MN00N F3 s 1100 73 | 1M10011 F3 s 01110011 73 |4 10100010 A2
' 11110100 Fa |t 1110100 74 | ¢ 01110100 74 |t 11110100 Fa |1 10100011 A3 roroaaon Meneanon
M 1110101 F5 fu 110101 75 | 1110100 FS fu 01110101 75 |u 10100100 A4 | owe R case il | UoweR cAsE (L1}
v 11110110 F6 |v 110110 76 | v 11110110 F6 |v 01110110 76 |v 10100 101 AS LErTHER 19) | lLE"Hgn(', J'
W MMM F7 fw 1110111 77 [ w 01110111 77 [w 11110111 F7 |w 10100110 A6 b 4 b
x 11111000 F8 |x 1111000 78 | x 01111000 78 |x 11111000 F8 |x 10100 111 A7
v 1111000 F9 Y 1111001 79 v 11111001 F9 |y 01111001 79 1% 10101000 A8
z 1M111010 FA |2 1100 7a | 1M111010 FA |2 01111010 7A |4 10101001 A9
[ 10110000 80 |0 0110000 30 |0 00110000 30 [0 10110000 B0 |0 11110000 FO |0 110000 30 |0 10110 U 36 [0 01010100 L 54 |0 01100100 L 64 [0 110000 30 |0 10110 F 16
1 10110001 81 {1 0110001 3 |1 10110001 81 |1 00110001 31 |1 1000 F1 |1 10001 31 |1 M0 U 30 |1 00100000 L 20 [V 00100000 L 20 |1 10001 31 |1 w0 F o7
2 10110010 B2 (2 0110010 32 |2 10110010 B2 |2 00110010 32 |2 110010 F2 |2 1ooto 32 |2 10011 U 33 |2 00010000 L 10 (2 00010000 L 10 |2 10010 32 |2 0o Fo13
3 10110011 B3 |3 0110011 33 |3 00110011 33 [3 1011001 B3 |3 11001 F3 {3 1001 33 |3 100000 U 21 |3 00110000 L 30 {3 01110000 L 70 |3 110011 33 [3 00001 F 01
‘ 10110100 84 |4 0110100 4 10110100 B4 (4 00110100 34 |4 1110100 F4 |4 10100 34 |4 101010 U 2A |4 00001000 L 08 |4 00000100 L O4 |4 110100 M |4 01010 F 0A
5 10110101 85 |5 0110101 35 |5 00110101 35 |5 10110101 85 |5 1110101 FS |5 110101 3 |5 110000 U 30 |5 01101000 L 68 |5 00001000 L 08 |5 10101 B s 10000 F 10
6 10110110 B6 |6 0110110 6 00110110 3 |6 10110110 86 |6 M0N0 F6 6 110110 36 |6 10101 U 35 |6 01011000 L S8 |6 01011000 L S8 (6 110110 36 |6 10101 F 15
7 10110111 87 {7 om0 3 |7 w1otn 87 (7 om0 37 |7 mae f7 |7 nom 37 |7 100111 U 27 {7 00111000 L 38 {7 01101000 L 68 (7 non 37 |7 00111 F 07
8 10111000 B8 (8 0111000 8 10111000 88 {8 00111000 38 |8 11111000 F8 |8 11000 38 |8 100110 U 26 |8 00000100 L 04 [8 00111000 L 38 (8 111000 3B |8 1Mol F oA
9 10111001 89 [9 0111001 39 |9  oor1001 39 |9 10111001 B9 |9 11111001 F9 |9 Moot 39 |9 M1000 U 38 |9 01100100 L 64 |9 00110100 L 34 |9 111001 39 f9 1000 F 18
SP 10100000 A0 |SP 0100000 20 |SP 10100000 A0 |SP 00100000 20 [SP 01000000 40 (SP 011010 1A | SP 000100 SU 04 |sp 01000000 4 |sP 01000000 40 |SP 000101 05 ISP 00 100 04
' 10100001 A1 | 0100001 21 | 00100001 21 | 10100001 A1 | 01011010 54 . 100011 S 23 01110 101 u 75 | 00000001 L O] 101101 20 |r 01101 F 0D
10100010 A2 0100010 22 00100010 22 10100010 A2 o111 7 00110100 U 34 01001001 U 49 10001 F oM
= 10100011 A3 |= 0100011 23 | = 10100011 A3 |= 00100011 23 |: 0111011 78 |= non s = 00110100 L 34 |: 01110000 u 70 |= 100110 26 |= 0100 Fo1e
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. 10100 111 A7 |- 01001 27 00100117 27 | 10100 111 A7 01111100 70 01011 000 U 58 01001007 L 49 111010 3A 01011 F 08
( 10101000 A8 |( 0101000 28 1 00 101000 28 1 10101000 A8 " 01001 101 4D 110001 S 3 01 100 100 U 64 | 00110100 U 34 101001 29 | 01111 F OF
10101001 A9 |) 0101001 29 [ 10101001 A9 |1 00101001 29 | 01011101 50 ) 10001 U 31 |1 00100100 U 54 |1 01100100 U 64 | 100000 20 |- 10010 F 12
. 10101010 AA |- 0101010 24 | 10101010 AA |+ 00101010 2A |* 01011100 SC [+ 011100 1C © 00000100 U 04 [+ 00111000 U 38 |° 101000 28
. 10101011 AB [+ 0101011 28 |- 00101011 2B |- 10101011 AB |- 01001110 4E -+ 01000011 U 43 (- 00001 U 13- 100010 22
10101100 AC 0101100 2¢ 10101100 AC 00101100 2¢ 01101011 68 0101 28 01100 L 76 o110+ 38 101110 2€ 01100 F oOC
10101101 AD 0101101 20 00101 101 20 10101101 AD 01100000 60 100000 20 01001 U 29 00 000 001 0 00110111 L 27 100001 21 00011 F 03
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UNIVERSAL CODE CHART FOR DATA COMMUNICATIONS

e 1817 EVEN PARITY 00D PARITY EBCOIC eBIT - €8CD SELECTRIC FIELD DATA 8AUDOT
ASCH AsCHt ASCH AsCHt TRANSCOOE TYPESETTER
BINARY BINARY
BINARY HEX BINARY HEX BINARY MEX BINARY HEX BINARY HEX BINARY HEX BINARY  HEX c1248a8 HEX C1248A8  HEX BINARY HEX BINARY HEX
? 10111010 BA |- 0111010 3A |: 00 111010 T 10111010 BA 7 A : TW 3§ X [- 00001000 U o8 01101011 U @8 101011 28 |: 01110 F OF |
: 10111011 e |; onton B | 10111011 88 00111011 38 01011110 6€ mMow u 3 |. 0010000 U 0 |: o110 L es}; mon m | "0 F e
< 10111100 8C [< 0111100 3¢ | < 00111100 3 [< 10111100 BC [< 01001100 & |< 001100 OC < 00010000 U 10 < 100011 23
- 10111101 80 |- 0111101 2 |- 10111101 80 |- 00111101 30 |- or1110 7E = 00100000 U 20 |- 00010011 L 13(- 100100 24
> 10111110 BE |[> 011110 3 |> 10111110 BE [> 00111110 3% [> 01101110 e > 00111000 U B > 100101 28
? 10111111 BF {7 011111 ¥ [ 001 3F |7 10111111 BF (7 01101111 eF ? 1M010S 3 [, o110000 U 6 |7 000001 U 077 01100 2¢ |2 1001 F 19
[ ] 11000000 CO |® 1000000 4 | @ 11000000 CO |@ 01000000 40 |@ 01111100 ¢ |@ Miw0c x| 101001 S 29 [ @ 00000010 L 02 |® 00010000 U 10]@ 101111 2F
{ 11011011 o8 |( 10m0m 88 || oo os |( 01011011 58 [ 00100000 U { o000t o3
\ 101100 oC [\ 1011100 s¢ |\ 01011100 8¢ |\ 1011100 oC |\ 11100000 EO
) Mmoo oo |} 1011101 80 |1} 11011101 0O |} 01011101 60 ] 00100000 L ) 000 100 04
A 1011110 DE [~ 1011110 SE [A 11011110 DE [~ 01011110 SE A 000010 02
-~ monim pF |- 101 SF | - 01011111 §F |- 1o OF [~ 01101101 e _ cotmom U 3
N 1100000 6 |\ 01100000 @ [* 11100000 EO [+ 01111001 79 e EASEToN Fsrra =)
I muon esff  tmon 7 [{  orvon 7 |{  1mamon es [§ 11000000 co Hosiideos BN '::'::nc:::e‘(‘:‘)
: 1M111100 FC |: 1111100 7¢ | N0 FfC o 01111100 ¢ |: 01101010 €A lermnen () H :EITMEﬁ('I !
} 1m0 fo |} 1100 70 |} 01111101 70 [} LAREIRTINNC . 11010000 DO
~  NMINMM0 FE [~ 1111190 TE [~ 01111101 JE |~ 111110 FE [~ 10100001 A1
. 01001010 4A « 00000010 U 02 |« 01011000 U S8
= 1011 11 -
D o Vooran du s |, oeme o e
/_101000_s/U 28 | 011010 U 7
+ 00100000 U 20
e e 00000001 U 01
TOSRIET T | FGE e IE] | 06 08611 ie iC) TREE OS]
LSHFT__ onoll 8 LLC 00011 111 1F, Lic_ooon i ve) LLTRS n
ACK 10000110 86 |ACK 0000110 06 | ACK 00000110 06 |ACK 10000110 88 | ACK 00101110 2€
BEL 10000111 & [BEL 0000111 07 | BEL 10000111 87 [BEL 00000111 07 [BEL 00101111 2F [BEL 001101 00 | BEL 101011 »
8S 10001000 8 |BS 0001000 O | BS 10001000 88 (8S 00001000 08 |BS 00010110 16 8S 01011101 s0 |8s o1011100 SO
8YP 00100100 24 8YP 00001 110 OE [8Y 00001110  OE
CAN 10011000 98 [CAN 0011000 18 | CAN 00011000 18 |CAN 10011000 98 |CAN 00011000 18
CC 00011010 1A
CR 10001101 @0 |CR 0001101 00 | CR 10001101 8O [CR 00001101 00 |CR 00001101 0O RET 001000 o8 R 111111 3¢ ler 21 000 o
OC1 10010001 91 |DC1 0010001 11 | DC1 00010001 11 JOC! 10001001 91 |DC1 00010001 1%
OC2 10010010 $2 |DC2 0010010 12 | OC2 00010010 12 |DC2 10010010 92 |DC2 00010010 12
DC3 10010011 #3 [DC3 0010011 13 | DC3 10010011 93 [DC3 00010011 13 | DC3 00010011 13
DC4 10010100 94 |DC4 0010100 14 | DC4 00010100 14 {DC4 10010100 94 |DC4 00011100 3IC
OEL 11111111 FF [DEL 111111 7F | DEL 11119111 FF [DEL 01111111 7F [DEL 00000111 07 [DEL 11111 3F [ RUBOUT 111111 3F | DELOT 111 111 7F [OEL v v 9F
OLE 10010000 90 |DLE 0010000 10 | DLE 10010000 90 |DLE 00010000 10 |DLE 00010000 10 |DLE Ov1v1 ¢ |
DS 00100000 20 [ECEVaTE 000010 02
EM 10011001 99 [EM 0011001 19 | EM 10011001 99 [EM 00011001 19 (EM 00011001 19 |EM 111110 3€ }wmv 100000 20
ENG 10000101 5 |ENQG 00001017 06 | ENG 00000101 06 [ENG 10000101 8 |ENQ 00101101 2D [ENG 101101 20 | [ADDTHSP 100100 24
EOB 00100110 2¢ |EMsP 100101 25| gog 01011 110 SE |€EOB 01011110 SE
EOT 10000100 84 | EOT 0000100 04 | EOT 10000100 84 |EOT 00000100 O4 |EOT 00110111 37 |EOT 011110 1€ | |[ENSP 101110 26} 0T 01111 100 7¢ [EOT 01111100 ”©c
ESC 10011011 98 |ESC 0011011 1B | ESC 00011011 18 |ESC 10011011 98 (ESC 00100111 27 [ESC 101010 2 | |OR 01111 2F
ETB 10010111 97 |ETB 0010111 17 | ETB 00010111 17 [ETB 10010111 97 |ETB 00100110 26 [ETB 001111 OF | |V RULE 10010 22
ETX 10000011 63 |ETX 0000011 03 | ETX 00000011 03 [ETX 10000011 83 |ETX 00000011 03 |ETX 101110 2¢ |!EMLEAD 110100 34
FF 10001100 oC | FF 0001100 OC | FF 00001100 OC [FF 10001100 8C |FF 00001100 OC {ENLEAD Mot 37 FF 11110 3
FS 10011100 9C |FS 0011100 1C | FS 10011100 9C |FS 00011100 1C |FS 00100010 22 U RAIL 111001 39
GS 10011101 90 |GS 0011101 1D | GS 00011101 10 |GS 10011101 90 ILRAIL mon .
HT 10001001 8 [HT 0001001 09 | HT 00001001 09 [HT 10001001 8 [WT 00000101 06 (T 101111 2¢F [ QCENT 111110 3t} ur 001011 2 Wt o0t01111 2
IFS 00011100 1C -
1GS 00011101 1D
I oo Nt 17 It 00111101 o it 00111101 )
IRS 00011110 1€
WS 00011111 1F
LC 00000110 06 Lc 00011111 1F JLc o001 1
LF 10001010 8A [LF 0001010 GA | LF 00001010 OA [LF 10001010 8A [LF 00100101 2§ LF 01101110 6E |LF 01101110  6E LF 00010 0z
NAK 10010101 96 [NAK 0010101 15 | NAK 10010101 95 |NAK 00010101 15 |NAK 00111101 30 |NAK 111101 3D
NL 00010101 15 NL 01101101 60 |NL 01101101 ]
NUL 10000000 80 |NUL 0000000 00 | NUL 00000000 00 [NUL 10000000 80 |NUL 00000000 00 TPER_111101 30
PF 00000100 04 PF 100 010 22 | PF 01001 111 L T TR TIPS R
PN 00110100 34 PN 01001 100 4 |PN 01001100 &
PRE 00100111 27 PRE 00 111 110 3E [PRE 00111110 36
RES 00010100 14 RES 00 001 101 00 |RES 00001101 00
RLF 00001001 09
RS 10011110 9€ |RS 0011110 1€ | RS 00011110 1€ |RS 10011110 9E |RS 00110101 35 RS 00 101 100 2c |[rRs 00101100  2¢
SI 10001111 8F St 0001111 OF |SI 000011311 OF |SI 10001111 8F [SI 00001111 OF
SM 00101010 2A
SMM 00001010 0A
SO 10001110 8E [SO 0001110 OE | SO 10001110 8E [SO 00001110 OE [SO 00001110 OF
SOH 10000001 81 [SOH 0000001 01 | SOH 10000001 81 |SOH 00000001 01 |SOH 00000001 01 [SOH 000000 00
SOS 00100001 21
STX 10000010 82 [STX 0000010 02 | STX 10000010 8 |STX 00000010 02 {STX 00000010 02 [STX 001010
SUB 10011010 9A [SUB 0011010 1A | SUB 10011010 9A [SUB 00011010 1A [SUB 00111111 3F [suB 001110 O
SYN 10010110 96 [SYN 0010110 16 | SYN 10010110 96 [SYN 00010110 16 [SYN 00110010 32 [SYN 111010 3A
uc 00110110 36 uC 00011100 1€ fuc o000 1c
US 10011111 9F fuS 0011111 1F [ US 10011111 9F [US 00111111 IF us 011101 1D
VT 10001011 88 [VT 0001011 08 | VT 10001011 88 |VT 00001011 08 (VT 00001011 08




HEX TO CHARACTER CODE FOR DATA COMMUNICATIONS

EVENPARITY | ODDPARITY | 7.8IT EBCD SELECTRIC EVEN PARITY | ODD PARITY | 78IT EBCD [SELECTRIC
EBCDIC ASCII ASCII ASCII UC LC | uC LC EBCDIC ASCII ASCII ASCII uc Lc[ uc Lc
00  NUL NUL 00 NUL 40 sP e 0 e sP sP
01  SOH SOH 01 SOH [¢) 1 a A a A
02 STX STX 02 STX . e T t a2 8 2 8
03  ETX ETX 03 ETX 43 c a3 C + &l v i
04 PF EOT 04  EOT . 8 s 4 44 ) 4 D
05 HT ENQ 05  ENQ 45 E 45 E Q a| 0 o
06 LC ACK 06  ACK 46 F 46 F % y (S
07 DEL BEL 07 BEL H h > 1 47 G 47 G
08 BS 98  BS : 4 % 5 48 H 48 H
09 RLF HT 09 HT a9 1 a9 M m
0A  SMM LF 0A LF A . J am E e
08 VT VT 08 VT D d P P 8 . K 8 K u u
oC FF FF ocC  FF a - L ac L PN PN
0D CR CR oD CR RES RES a m o M
0E SO SO 0E SO BYP BY 4+ N € N
OF SI s oF s aF 1 [ F 0 PF PF
10 DLE DLE 10 DLE | < 2 @ 2 50 & P 50 P
1 bci DC1 1 ocl 51 Q 51 Q K K . .
12 Dpc2 DC2 12 pC2 52 A 52 R s s N n
13 DC3 DC3 13 DC3 B b + = 53 s 53 S
14 RES DCa 14 DC4 54 T 54 T ) o] z
15 NL NAR 15 NAK 55 u 55 U
16 BS SYN 16  SYN 56 % 56 Vv
17 0 ETB 17 ETB 57 w 57 0w
18 CAN CAN 18 CAN 58 X 58 X 6| « 3
19 EM Em 19 EM o o 1 i 59 ¥ 59 v
1A cC sus 1A SUB | W w K k 5A ! z 5A 2z
8B ESC 1B ESC 58§ [ 58 | F t Q q
1CIFS FS ic  Fs UPPER UPPER 5¢c  ° N \ 5¢ \

CASE CASE
1D IGS [ 1D GS 5D ) ] 50 | BS BS
1€ IRS RS 1E RS SE : A SE \ EOB EOB
1FIUS us FUs LOWER LOWER 5F  — - 5F  —
CASE CASE

20 DS sP 20 - 1 (11 60 - . 60
21 sos [ 21 61/ a 61 a J ) M m
22 FS - 2 62 B 62 b > / X x
23 = 23 = A a G 9 63 c 63 c
24 BYP $ 24 s 64 d 64 d ( 9 ) 0
25 LF % 2% % R ' s s 65 e 65 e
26 EOB/ETB & 2% & z z H h 66 f 66 f
27 ESC/PRE 27 67 g 67 g 1 ! Y y
28 ( 28 68 h 68 h % 5| & 7
29 ) 29 ) N n R r 69 [ 69 [
24 sM . A ¢ v v D d 6A | ) 6A |
28 + 2B+ 68 . K 68 k 3 e ;
2c 2c RS RS 6C % | ec |
2D ENQ - D - 60 - m 60 m NL NL
2E  ACK 26 6E > n 6E n LF LF
2F  BEL / 2F HT HT 6F 2 o 6F o
30 0 30 o ; 3 70 p 70 »p = 3
31 1 31 1 L I \Y v 71 q 7n q
32 SYN 2 32 2 T t u u 72 ' 72
33 3 33 3 73 s 73 s c c Foot
34 PN a 4 4 = ( 9 74 t 74t
% RS 5 s 5 75 u % u ! S| W oow
36 uC 6 36 6 76 v 7% v B b
37 EOT 7 37 7 - - 77 w 7w
38 8 38 8 > 7 . 8 78 x 78 x
39 9 39 9 79\ y 79y [ p| A a
3A 3A 7A z 7A z X x Cc c
38 3B G 9 B = { . |
3c  DCca < I < 7c J c | EOT EOT
3D NAK - - I i 0 } LI
3E > 3E > PRE PRE 7€ = ~ 7€~
3F  SuB ? 3F 2 7F DEL 7F  DEL DEL DEL
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D-4

68IT

EVEN PARITY |ODD PARITY | 88T EVEN PARITY |ODD PARITY | 88IT FIELD | TYPESETTER 68IT BAUDOT
EBCDIC ASCIl ASCII aschi Jescoic ASCI ASCH ASCI DATA [SHIFT UNSHIFT | TRANSCODE | LTRS _ FIGS
80 NUL NuL | co { e e 00 SOH
81 a SOH soH |c1 a A A o1 & E e A E 3
82 b STX STX |c2 8 -] 8 02 A ELEVATE B LF
83 ¢ ETX ETX JC3 C c c 03 | A a c A
84 d EOT EOT Jc4 DO D D 04 ) SPACE D sP
85 o ENQ ENQ | C5 E E E 05 sP| s s E BEL
86 f ACK ACK |cé F F F 06 A [ i F 1 8
87 ¢ BEL BEL Jc7 ¢ G G 07 B u u G u 7
88 h BS BS c8 H H H 08 C RETURN H CR
89 i HT HT [ ! | 09 D D d 1 D s
8A LF LF CA J 3 0A E R v STX R a
88 VT vt c8 K K 08 F J i J '
8C FF FF cC L L oC G N n < N .
8D CR CR co Y] ™M oo H F 1 BELL F !
8E S0 S0 CE N N OE | c c sus c :
8F st sI CF o o OF J K K ETB K (
90 DLE DLE | Do } P P 0 K| T t & T 5
91 j DC1 oct jo1y Q Q n oL z z J z "
922 k DC2 pcz2 o2 k R R 2 m| L 1 K L )
93 | oc3 pc3 |o3 L s s 13 N w w L w 2
94 m DCa Dca |D4a M i T 14 0 H h ™M H =
% n NAK NAK | D5 N V] u 15 P Y y N Y 6
9% o SYN syn |os o v v 6 Q P P o P 0
97 p ETB ETB JD7 P w w 17 R Q q P Q 1
98 q CAN caNn | o8 a X X 18 S o ° Q o 9
9 r EM EM D9 R v v 9T B b R B ?
9A sus sus | bA 2z z L) G 9 SPACE G 8
98 ESC ESC 2]:] ( ( B8 V SHIFT $ FIGS
9C FS FS DC N N\ ICwW| ™ m m
9D GS GS DD ] 1 D X X us X /
9E RS RS DE A A 1E Y v v EOT v ;
oF us us DF - - ¥ 2 UNSHIFT DLE LTRS
A0 sP sP EO0 \ 20 ) THIN SPACE -
Al ~ ! ! E1l a a 21 - 3 /
A2 s " . E2 S b b 2 + PF s
A3 t 2 2 E3 T c c 23 < ! $ T
A4 $ $ E4 U d d 24 = | ADD THIN SPACE u
AS v % % ES V e e % > EM SPACE v
A6 w & & E6 W 1 ( 26 8 w
A7 x ' ’ E7 X 9 9 27§ 7. X
A8 y ( ( E8 VY h h 28 * 17 Vv Y
A9 2 ) ) E9 Z i i 29 | e - z
AA * * EA i i 2A % 4 ESC
AB + + EB K K 28 : BELL .
AC EC 1 1 2¢ ? %
AD - - ED m m 20 ! ENQ
AE EE n n 26 . EN SPACE ETX
AF / / EF o o 2F @ QR HT
80 ) 0 FO 0 p p 30 0 5, 0
81 1 1 F1 1 q q 311 ( ) 1
82 2 2 F2 2 v v 2 2 V RULE 2
B3 3 3 F3 3 s s 33 3 2 3
B4 4 4 F4 4 t t U 4 EM LEADER a
85 5 5 F5 5 u u 3% 5 6 5
B6 6 6 F6 6 v v 36 6 ? 0 6
B? 7 7 F1 7 w w 37 7 EN LEADER 7
B8 8 8 F8 8 x x 38 8 & 9 8
B9 9 9 F9 9 y y 39 9 UPPER RAIL 9
BA : : FA 2 2 3A t H SYN
88 ; ; 8 { { B LOWER RAIL s
8c < < FC ' i ¢ / . e
8D - = FD } } o . 1 NAK
BE > > FE ~ ~ 3E FF| QUAD CENTER EM
BF ? ? FF DEL DEL 3F CR RUBOUT DEL




APPENDIX E
BINARY TO HEX CONVERSION

This appendix contains binary to hexadecimal conversion for op modes from bit

settings.

Binary Hexadecimal
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

o

MmO O W P 0w 00NN o0V AN

E-1/E-2






APPENDIX F
BINARY SYNCHRONOUS COMMUNICATION

F.1 PROTOCOL

Binary synchronous communication (BSC) protocol is a set of rules for transmit-
ting binary-coded data from point to point. BSC accommodates three standard trans-
mission codes: ASCII, which is the most common for terminals; EBCDIC, or Transcode.
BSC also provides transparency, which allows the transmission of control characters
as data. These features permit use of a wide range of high-speed and medium speed

terminals and transmission equipment.

Under BSC protocol, data is transmitted synchronously as a continuous stream of
bits in one direction at a time. Synchronization is achieved by the transmission of
a unique bit pattern - the sync signal - that is recognized by any receiver and used

to time the receiver to operate in step (synchronously) with the transmitter.

The communications systems that use BSC may operate via leased or switched lines
in either a point-to-point or a multinode configuration. In a point-to-point con-
figuration the nodes contend for use of the line; the node that persists or that is

fortunate in timing wins the line.

In a multinode configuration, one node is typically the control node. It con-
trols all transmissions in the net by either polling it tributary stations or by
selection of one. Selection is by request to receive; the control node designates
both the transmitting and receiving nodes by address. An address is unique, and may
consist of one to seven characters, the first of which identified the node, while

the remainder identify the terminals attached to the node.

F.2 MESSAGE CONTENT

A BSC message block consists of data plus control characters. The data is the
contents of the message that is to be transmitted; the control characters.provide
message identification, addressing, error checking, etc., and show the limits of the
functional portions of the transmission block. It should be noted that in trans-

parent text, the control characters are passed as data.

BSC messages are divided into blocks to provide tight error control, and each
block in turn is divided into functional segments marked SOH, ETX, ITB, and ETB, as

well as error-checking characters. These are all explained below.
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F.3 ERROR CHECKING

Error checking is performed in a variety of ways depending on the transmission
code used. ASCII with odd parity employs a vertical redundancy check (VRC) that

checks the message character-by-character as it is received.

Longitudinal redundancy checking (LRC) checks the entire received block, in the
following manner: all data and control characters (except sync's) are accumulated
independently at both the transmitter and receiver to form a block check character
(BCC) that is transmitted after ETB, ETX, or ITB. The BCC sent by the transmitter
is compared at the receiver with the BCC accumulated there; if the BCC's match, the

transmission is error-free.

The control signals STX (start of text) or SOH (start of header) mark the begin-

ning of a new message block; they reset the LRC and a new BCC is started.

When a receiver has gotten an error-free message block it sends back an ACKO or
ACK1 to the transmitter to mark the event. ACKO and ACKl are sent in response to
alternate blocks; they identify the block being ACK'd.

When a receiver detects an error in transmission it sends a NAK to the trans-

mitter, which then retransmits the previous block.

If an ACK or NAK is garbled, the transmitter sends ENQ (enquiry) to the

receiver, which then retransmits the acknowledgement.

Cyclical redundancy checking (CRC) for error control may have two forms: CRC
12 used for six-bit codes, or CRC 16 used for eight-bit codes. Like the LRC, the

CRC is computed at both transmitter and receiver.

Appendix D contains the binary and hex codes for keyboard characters.

F.3.1 EOT/NAK PAD FORMAT CHECK

BSC stations add eight one's to EOT or NAK as trailing pad bits. This assures
accurate reception of these characters as data. Without the pads they might be
interpreted as control characters if timing variations resulted in clipping some
bits from them. The receiver actually needs only four one's; the rest provide

insurance.

In the Codex 6030/6040, this is expanded so that pads are added to any character

that turns the line around.
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F.4 DATA LINK CONTROL

The data link is controlled by the control characters and sequences described

below. There are several variations in the code sets (ASCII, EBDCIC, and Transcode).

These variations are shown in the character conversion chart shown in Figure 1.

SYN -

SOH -

STX -

ETB -

ITB -

ETX -

synchronous idle. Used to establish and maintain synchronization, and
as a time fill in the absence of data or any control character. Two
contiguous SYN's start each transmission. (They are represented by 0
in the accompanying figures and format examples.)

Start of heading. Precedes a block of heading characters that identify
routing and priority and are necessary to process the text of the message.
Initiates the accumulation of the BCC, but an initial SOH is not part of
the accumulation.

start of text. Text is a block of characters that are transmitted through
to the ultimate destination without change. STX also terminates a
heading.

end of transmission block. ETB terminates a block of characters starting
with SOH or STX. (This transmission block is not necessarily related to
the processing format.) ETB is followed immediately by the block check
character. ETB requires an acknowledgement: ACKO, ACKl, NAK or WACK or
RVI.

end of intermediate transmission block. Divides a message for error
checking purposes without causing a turnaround. ITB is followed by a

BCC and resets the block check count. After ITB, successive intermediate
blocks need not be preceded by STX or SOH. (For transparent data, each
successive intermediate block begins with DLE STX.) However, if one
intermediate block is data and the next is text, STX begins the text
block.

The last intermediate block is terminated by ETB or ETX (DLE ETB or DLE
ETX for transparency). The receiver acknowledges the entire transmission,
but is an error is detected in any intermediate block, a NAK is sent for
that block, and it and all subsequent blocks are retransmitted.

All BSC stations must be able to receive ITB and its BCC, but the ability
to transmit ITB is optional.

Some stations permit ITB's in transparent data at predetermined, fixed
intervals in the transparent text. The receiver must be aware of the
interval length.

end of text. ETX terminates a block that begins with STX or SOH and is

transmitted as an entity. ETX is followed immediately by the BCC, and
requires an acknowledgement.
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F-4

EOT - end of transmission. The transmission may contain one or more blocks,
including text and associated headings. EOT causes reset of error check
at all stations. EOT is also used as:

1. A response to a poll when the polled station has nothing to transmit.

2. An abort signal that indicates that the transmitter can no longer
transmit due to a system malfunction or an operational difficulty.

ENQ - enquiry. ENQ is used to:

1. Obtain a transmission of a ACK or NAK that was garbled or not received
when expected.

2. Bid for the line in point-to-point transmission.
3. Indicate the end of a poll or selection sequence.

ACKO/ACK1 - affirmative acknowledgement. Used to indicate that the last block
was received without error and the receiver is ready for the next block.
ACKO is sent first, and alternates with ACK1l. ACKO is also the positive
response to selection (multipoint) or line bid (point-to-point) to pro-
vide a sequential check for a series of acknowledgements.

WACK - wait acknowledge. Receiver temporarily not ready to receive. WACK is
sent in response to text, heading block, line bid or selection sequence,
or, in a switched net, to an identification (ID) line bid. WACK is
positive acknowledgement of the received data block, or of selection.

The transmitter's response to WACK is ENQ, but EOT and DLE EOT are also
valid. If ENQ is received, the receiver continues to reply WACK until
ready to continue.

All BSC stations must be able to receive WACK, but the ability to send
it is optional.

NAK - negative acknowledgement. Indicates that the previous block was received
in error, and should be retransmitted. NAK is also sent in response to
station selection or line bid, if not ready to receive.

DLE - data link escape. Used only with line control characters, or transparent
mode control characters, as follows:

DLE STX,
DLE ETX, Initiate and terminate transparent
DLE ETB
gkg gﬁg’ Active control characters within
s
DLE EOT transparent text



RVI -

TTD -

DLE SYN Inserted in heading and text data at
l-second intervals to maintain sync.
Cannot establish phase

reverse interrupt. If sent by a receiver in place of ACKO or ACK1l, RVI
requests termination of current transmission so receiver can send high
priority message to transmitter. Also, in multipoint net, sent by con-
trol station that is receiving, so that it can send message to any sta-
tion in the network. Successive RVI's cannot be sent, except in response
to ENQ.

The sending station treats RVI as ACK, and transmits all data that pre-
vents it from receiving (i.e., empties its buffers). More than one block
transmission may be required.

BSC stations must be able to receive RVI. The ability to transmit RVI
is optional.

temporary text delay. If a transmitter has a line and wishes to retain
it, but is not ready to transmit within two seconds, it sends TTD. This
two-second timeout avoids the nominal three-second receive timeout at the
receiver.

The response to TTD is NAK. If the sender is still not ready to trans-
mit, TTD can be repeated one or more times.

TTD is used when the sender's buffer is not full due to intrinsic machine
timing, and also to abort the current transmission when the sender is in
message transfer mode. After receiving NAK to the TTD sequences, ,the

sender sends EOT, resetting the stations to control mode (forward abort).

DLE EOT - disconnect for a switched line. DLE EOT is sent by either the calling

ID -

or the called station, to indicate that the sender is going '"on hook"
(usually after all message exchanges are complete). It may be used
optionally in place of EOT.

Identification. Line bid for a switched network.
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CHARACTERISTICS OF USER'S TERMINALS

APPENDIX G

Terminal

Type

Transmit
Speed

Receive
Speed

Code
Type

Parity

Data
Bits

Stop
Bits

Auto
Echo

Auto
Speed

Inter-
Face

G-1/G-2
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APPENDIX H

S49 AUTOSPEED CONFIGURATION

This appendix provides information necessary to configure the autospeed option.

The example chosen adds autospeed capability to the example used in Chapter 5. Fig-

ure H-1 represents the network topology.

NODE 0 NODE 1
110 bps TPL4 TP4 110 bps
00 bps
300 b TP NP /1/ NP TP5 300 bps
1200 bps P6 2 2 6 4800 bps
4800 bps TP7 7 1200 bps
300 bps 300 bps
' TP8 TP8 = AUTOSPEED PORT TP8
1200 bps . 1200 bps
TERMINAL
CONTROLLER
Figure H-1. Autospeed Network Topology

To use the autospeed option it is necessary to define the port to which the

terminals are connected as an autospeed port.

(ST=) as 2 (autospeed).

(See Figure H-2).

This is done by entering the subtype



6030/6040 SERIES $49 SOFTWARE NODE WORKSHEET

CHARACTERISTICS

AUTOSPEED

CIRCUIT
CROSS- PORT PORT | suB- TRANSMIT | CODE | DATA
REFERENCE NO. TYPE | TYPE | SPEED TYPE | BITS

STOP
BITS

RECEIVE RECOG| suB
SPEED MODE | DELAY | BACK | CHAR

PAGE LINE
NO. NO.

—

Figure H-2. Node Worksheet Entry for TP

After completing the required entries for the port to which the terminal is
connected, (Port #, T, ST) additional entries are made which define the parameters
for the various speeds. These entries are referred to as autospeed definitions (AD).
In addition to async port characteristics operator must specify an autospeed recog-
nition character (AR) and if need be, a substitution character (AS) for each auto

speed definition. See Figure H-3.



6030/6040 SERIES $49 SOFTWARE NODE WORKSHEET

CHARACTERISTICS

CIRCUIT
CROSS- PORT PORT
REFERENCE NO.

PAGE LINE
NO. NO.

suB- | TRANSMIT

AUTOSPEED

STOP | AUTO-| RECEIVE
SPEED

RECOG| SuB FIFO

SPEED

Figure H-3. Node Worksheet Entry for AD's

Upon completing the entries on the node worksheets the actual configuration

may begin.

[ I B N & T O O R S

10.
11.

Command Display Delimiter
Clear *00_
SEL PGM *00_ SEL PGM ENTER
SEL C1 *00_ SEL C 1 "
SEL P8 *01_ SEL P 8 "
CHNG CT *01E08 CHNG CT "
AP *01E08 T = E/AP "
2 *01A08 ST = 00/2 "
Clear NOTE: Ignore any other characteristic

parameters that appear but do load
activity and transmit data path parameters.
Hexadecimal port addresses for autospeed definitions need

not actually be physically available in the nest.

SEL P20 *01 SEL P20 ENTER
CHNG CT *01E20 CHNG CT "
AD ' *01E20 T = E/AD "
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12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

H-4

300

00
00
0A
00

SEL P21
CHNG CT
AD

1200

8

E

10
8A
8A

*01E20
*01D20
*01D20
*01D20
*01D20
*01D20
*01D20
*01D20
*01D20
*01D20
*01D20
*01D20
*01E21
*01E21
*01E21
*01D21
*01D21
*01D21
*01D21
*01D21
*01D21
*01D21
*01D21
*01D21
*01D21
*01D21

S = 9600E/300

DB = S/7

P = 0/E

SB = 1/

E = E/

RS = T/

OM = FF/00
FB = FF/00
AR = FF/0A
AS = FF/00
T = AD/
SEL P21
CHNG CT

T = E/AD

S = 9600E/1200
DB = S/8

P = 0/E

SB = 1/

E = E/

RS = T/

OM = FF/10
FB = FF/8A
AR = FF/8A
AS = FF/00
T = AD/



I.1

SYSTEM THROUGHPUT

APPENDIX I

SYSTEM CALCULATIONS

To calculate system throughput for 6000 networks, the following formula should

be us

ed:

operations = I average traffic into buffers + I average traffic out of

buffers + 5 frames received + 5% frames transmitted

+ ¥ idle codes received + ¥ idle codes transmitted

Idle codes are calculated based on one idle code per frame per port during the

portion of time a terminal is idle.

I.2 SYSTEM OUTAGE DURATIONS

Table I-1 illustrates the ralationship between slot-weights and buffer

multiplier values which result in approximate outage duration times.

TABLE I-1 PARAMETER RELATIONSHIP

A B C = Bx5 D = Cx14 C = %
Approximate
Slot Number of Outage Duration
Speed CPS Weight Buffers Buffered Char. In Seconds
75 10 1 5 70 7
A 110 10 1 5 70 7
S 134.5 15 1 5 70 4.6
Y 150 15 1 5 70 4.6
N 300 30 2 10 140 4.6
C 600 60 3 15 210 3.5
1200 120 6 30 420 3.5
1200 150 8 40 560 3.7
S | 2000 250 14 70 980 3.9
Y | 2400 300 16 80 1120 3.7
N | 3600 450 24 120 1680 3.7
C | 4800 600 32 160 2240 3.7
7200 900 48 240 3360 3.7
9600 1200 64 320 4480 3.7
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1.3 RAM BUFFER POOL SIZE

The following chart may be used to calculate the approximate (*5%) size of the
RAM buffer pool.

RAM Bytes Lock Bytes
Required Required
Node 350 16
Each Code Table 62 --
Each TP 68 6
Each NP 63 11
Each XP 52
Each CTP 28 6
Each Autospeed Definition 6 --
Lock Byte Area 256, 512, or 1024

For example, consider a 6040 with 512 bytes available for the lock byte area
and the following:

Node 350 16
7 Code Tables 434 -
2 NP's 126 22
30 TP's 2040 180
20 XP's 1040 40
1 CTP 28 6
5 AD's 30

Total RAM = 4048 Total Lock byte = 248

The total RAM area required is 4048 + 512 (of which only 248 are used) = 4560
bytes. Each RAM has a capacity of 16,384 bytes. If only 4560 are used, 11,824
remain available for buffers. If each buffer requires 16 bytes, then approximately

739 buffers are available.

I.4 CHARACTER DELAY

Figure I-1 shows character delay through an INP as a function of traffic

density. Two line speeds are assumed, 4800 and 7200 bps, with 23 terminals.
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208 139

167 11

125 83
MAX IMUM FRAME LENGTH\/

104 | 69

MINIMUM FRAME LENGTH

83 \\“} 56

| Pyl
» _— !

DELAY AT 4800 bps (MILLISECONDS)
DELAY AT 7200 bps (MILLISECONDS)

Otin /
H H = 7200 H = L4800
v
0 25 50 64 75 87.5 94 100

TRAFFIC DENSITY Eli'Ld': (PERCENT)

Figure I-1. Character Delay Thru 6000 as a Function of Traffic Density
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I.5

AVERAGE FRAME LENGTH

The average 6000 Series frame length can be calculated from the following

formula (which assumes no idle codewords).

I.6

1.7

I-4

Average .
_ 27 - ARQ size
z;:ze = 7100 - Traffic Density X 100

BUFFER MULTIPLIER VALUE

Buffer Multiplier = N 720
Z Slot weight
4

where 720 = approximate number of buffers per RAM

Example:
10 terminals, each with a speec of 1200, and a slot weight = 12.
720 720
10 x 12 ~ 120
6

Then: BM

BM

CALCULATING AVERAGE FRAME LENGTH

_ FR. OVHD + IDLE CODE LEN. X NO. OF TERM.

AVG. FR. LEN. = N X H
H-Zpdr
4
Where:
H = high speed line rate
p = terminal utilization factor
d = data compression factor
r = terminal speed

Example:

10 terminals

P = 50%
d=.7
r = 1200

Idle code length = 2 bits



I.8

I.9

Then:

_ 30 + 20
Avg. fr. len. = ooo—6 %50 x 7 %1200 * 9600

_ 50
= 9600 - 4200 * 9600

§§%5 X 9600

.009 x 9600

89 bits

NOTE: p X d = CL (compressed loading)
CL X speed = pdr

CALCULATING MINIMUM FRAME TIME

Minimum frame time = FIFO size

Example:
trunk speed = 9600 bps
FIFO size = 256
Then:
256 = number of bits per frame
At 9600 bps, each bit takes 104 usec to transmit
256 x 104 usec = 26 ms per frame

CALCULATING ARQ SIZE

Example:

Consider a 6000 network operating between NYC and Tokyo, operating over

a satellite.

NYC TOKYO

ASSUME: one-way path delay = 350 ms
round trip path delay = 700 ms
trunk speed = 9600
FIFO = 256
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FIRST: calculate the MINIMUM frame time
256 bits
At 9600 BPS, each bit takes 104 usec to transmit

256 bits per frame x 104 usec per bit
.26 ms per frame

THEN: calculate the ARQ value

26 = number of frames transmitted before first ACK received
26/700 (path delay)

52_

180

156

24

THEREFORE: the calculated size is 26 but the valid parameters are 7, 15,
31, 63, 127.

So the parameter would be set to 31.

I1.10 FRAME TRANSMISSION TIME

.. . frame length
Frame Transmission Time = =
line speed

Frame length = ZSW * 8 bits + overhead

Overhead = 27 bits per frame
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ADDENDUM A
6030/6040 POWER SUPPLY ASSEMBLIES

AD.1 GENERAL

The external power supply shown in Figure AD-1 provides both ac and dc power
requirements for the 6030/6040 Series INPs. It consists of a rack-mounted chassis
that includes a power supply module, ac and dc distribution brackets, a transformer,

and a relay.

Two models of the power supply are available: the dual +5 Vdc output assembly
37317G01 and the single +5 Vdc output assembly 37317G02. Both models are capable
of meeting the power requirements of the 6030/6040 mainframe and two port nests.

An auxiliary power supply is required for additional port nests: 37317GO1 -supports

up to six port nests; 37317G02 provides power for up to four.

The assembly is installed in the rear of the equipment rack which must be
equipped with intermediate rails to meet the mounting requirements of the power
supply (refer to Figure AD-5). All Codex-supplied cabinets with 6030/6040 equipment
have the required rails for the 6030/6040 mainframe, port nests, and external power
supply. Equipment racks not having adjustable rails are not recommended. In the
event that a cabinet must have intermediate rails installed, consult a Codex

Applications Engineer about retrofitting.

AD.2 DESCRIPTION

The power supply assembly is made up of two parts, an ac distribution section
and a dc distribution section, which are described separately in the following

paragraphs.

AD.2.1 AC DISTRIBUTION

The ac power distribution consists of a transformer, relay, and an ac distribu-
tion bracket. The transformer is used to supply the low voltage for remote turn-on
and to support the 115V fans for both 115 and 230 Vrms operation. The relay is a
4-pole, normally open, 24 Vac solenoid in which three of the four contacts are

used; one for the power supply, and the other two for the fans.

The ac distribution bracket shown in Figure AD-2 contains three connectors

(J8, J9, and J10), a 2-position slide switch (S2), a fuse (F1l), a terminal board
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Figure AD-1. 6030/6040 Series INP's External Power Supply Assembly
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Ac Distribution Bracket

(TB7, and an isolated terminal (E5). Connector J8 is used to supply ac power to
the fans in the mainframe and to the solenoid for the remote turn-on switch. J9

is used to connect a second power supply assembly's relay control winding in
parallel with the primary power supply assembly so that both may be controlled by
the remote turn-on switch. Connector J10 supplies 115 Vrms to power a rear-mounted

fan assembly (if required).

The fuse on the ac distribution bracket provides protection for the transformer
and cooling fans. Slide switch S2 selects the transformer's primary wiring

configuration for either 115 or 230 Vrms operation.

The terminal board (TB7) provides the interface for all components of the ac
distribution section. Terminal TB7-1 provides the chassis ground connection for
signal ground from the dc distribution bracket. When the chassis and signal grounds
need to be tied together, a green wire with a yellow stripe coming from the dc

distribution bracket is connected to TB7-1.

AD-3



If the chassis and signal grounds must be isolated, then the wire is
connected to E5 which is insulated from chassis ground. Terminals E6 and E7 are

chassis ground connections for the entire power supply assembly.

AD.2.2 DC DISTRIBUTION

The dc power distribution consists of a purchased power supply module and a
dc distribution bracket. Two types of power supply modules are available, based
on the power requirements of the model 6030/6040 INP ordered. They include a dual
+5 Vdc output and a single +5 Vdc output module (see Figure AD-3).

When used as the primary power supply, the dual +5 Vdc output assembly
(37317G01) provides a +5 Vdc supply for the mainframe and another +5 Vdc output
supply for two port nests. When 37317G01 is used as a second supply, the +5 Vdc

output used for the mainframe can support up to four port nests (connectors J4-J7).

These connectors must be used first, before connectors J1 and J2 can be connected
to port nests 5 and- 6. Two +12 Vdc outputs support additional system power

requirements.

QUTPUTT
POS

POWER ~ :
SUPPLY %

acde "
electronics J8
" ) MADEINUSA.

(A) DUAL +5 VDC SUPPLY MODULE (B) SINGLE +5 VDC SUPPLY MODULE
(373176G01) (373176G02)

Figure AD-3. Types of Power Supply Modules
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The single +5 Vdc output power supply assembly (37317G02) provides just +5 Vdc
supply to support the mainframe and two port nests. When used as a second supply,
a maximum of four port nests can be supported. Two +12 Vdc outputs are also

provided for additional system support.

The dc distribution bracket shown in Figure AD-4 contains seven connectors
(J1 through J7), a terminal board (TB6), and a 2-position slide switch (S1). For
37317G01, connectors J1, J2, J4, J5, J6, and J7 supply power to the port nest when
the power supply assembly is used as a second supply. For 37317G02, connectors J1
and J2 do not have +5 Vdc connected, and therefore cannot be used for port nest
support. In both assemblies, connector J3 contains both the positive and negative

12-volt supply and the remote sense for the +5 volts to the mainframe.

CAUTION
For 37317G01, Jl1 and J2 port nest connections should
be used when the mainframe is connected to the power
supply assembly. For 37317G02, J4 and J5 are port nest

connections when the mainframe is connected.

Terminal board (TB6) provides the interface for +5 Vdc to the mainframe (the

red lead supplies +5 Vdc).

+5 V
SENSE
TO SELECTOR  TO
37317601 TO PORT  MA|NFRAME SWITCH MA INFRAME
NESTS TO PORT NESTS +
J1 J2 J3 Jh J5 J6 J7 LOCAL{E} S
o o o 0 o O [o N e] [o o] o O O O REMOTE
[e BN o) (o2 o] o 0 O O oo o O [o 2N o] Sl
o o0 (o o] o o [o R o] [oJNe) O O
TB6 )
37317G02: NOT USED SAME AS ABOVE

Figure AD-4. DC Distribution Bracket
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The 2-position slide switch (S1) selects the location of the +5 V sense. 1In
the remote position, the 5 volts are sensed in the mainframe. In the local

position, the 5 volts are sensed at connectors J4 through J7.

AD.3 INSTALLATION

Installation of the power supply assembly is accomplished by positioning the
unit in place, and then connecting the appropriate cables. This section provides
the information required to plan and accomplish the mechanical and electrical
installation of the assembly. Service personnel should become familiar with the

complete installation procedure before attempting to install the unit.

AD3.1 TOOLS/EQUIPMENT/MATERIAL REQUIRED

The following tools and equipment should be available for use during

installation.

a. Standard field service tool kit.

b. Digital voltmeter.

AD.3.2 MECHANICAL INSTALLATION

The power supply assembly is designed for installation in the rear of a
19-inch Codex-supplied equipment that has intermediate rails (see Figure AD-5).
Users who already have 6030/6040 equipment installed in a Codex rack with these
rails meet the mounting requirements of the external power supply. For a cabinet
that must have intermediate rails installed, consult a Codex Applications Engineer

about retrofitting.

Mechanical installation is illustrated in Figure AD-6 and accomplished as
follows:
NOTE
The external power supply and its shelf is secured
to the rails by the following pieces of equipment

normally found in the rack cabinet.

Speed Nuts: P/N 02502
Screws: P/N 04355
or

Black Screws: P/N 34645-01
Black Washers: P/N 03145
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a. Secure the power supply shelf bracket to rail pair #4 of the equipment

rack by four speed nuts, washers, and screws in the angle brackets in the following

positions:
1. For Power Supply 1 (located behind Port Nest 1): the bottom
of the shelf should be flush with the bottom of Port Nest 1.
NOTE
This power supply furnishes power for the
mainframe and two port nests.
2. For Power Supply 2 (located at the top of the rack): the
bottom of the shelf should be 1.75" (4.45 cm) higher than
the mainframe's top cover.
NOTE
A 37317G01 supply furnishes power for up to 6 additional
port nests.
A 37317G02 supply furnishes power for up to 4 additional
port nests.
b. Place the external power supply assembly on the support shelf, using

the locating pins on the back of the power supply to ensure proper positioning.

c. Secure the power supply to rail pair #5 by fasteners in the angle

brackets.

AD.3.3 ELECTRICAL INSTALLATION

Electrical installation consists of connecting all cables and wires to the
appropriate connectors. Figures AD-7 and AD-8 depict the cabling configuration for
power supply assembly 37317G0l1 and 37317G02, respectively (see Table AD-1).
Connectors J1 through J5 support different functions based on the power supply

assemblies unless otherwise specified.
NOTE

For 37317G01, connectors Jl and J2 support port nests
when the power supply assembly is connected to a main-
frame. For 37317G02, J4 and J5 provide support for
port nests when the power supply assembly is connected

to a mainframe.
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Cabling and Connections for 6030/6040 Series INP's

with Power Supply Assembly (37317G01)
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TABLE AD-1. INTERCONNECT GUIDE

Connector Function

J1 Supports port nest for 37317G01; for 37317G02, this
connector is not used.

J2 Supports port nest for 37317G01; for 37317G02, this
connector is not used.

J3 Supports mainframe dc voltage requirements for both
the 37317G01 and 37317G02.

Ja Supports port nest when 37317G01 is used as a second
supply; for 37317G02, this connector supports a port
nest.

J5 Supports port nest when 37317G01 is used as a second
supply; for 37317G02, this connector supports a port
nest.

Jé Supports port nest when used as a second supply.

J7 Supports port nest when used as a second supply.

J8 Supports mainframe ac voltage requirements.

J9 Used to interconnect two power supply assemblies.

J10 Supports an auxiliary rack fan (if required).

TB4 110/220 Vrms straps on the dc supply module (37317G01
only).

TB6 +5 Vdc interface to mainframe.

TB7 Interface for ac distribution throughout assembly.

ES Insulated terminal for signal gound at the ac
distribution bracket.

E6 Chassis (earth) ground.

E7 Chassis (earth) ground.

To configure the power supply assembly for either 115 or 230 Vac power input,
set switch S2 on the ac distribution bracket and the external strap TB4 for
37317G01 or the internal strap for 37317G02 to the proper position. Connectors
J3, J8 and TB6 support the mainframe and J1 and J2 of 37317G0l1 or J4 and J5 of
37317G02 support the two port nests.

NOTE
When connecting mainframe cable 37579G01 to the power
supply, clamp the cable as shown in Figure AD-9 using
the clamp assembly.

CAUTION
When 37317G01 is used as a second supply, connectors
J4 through J7 must be used first, with J1 and J2 used
only for connection to port nests 5 and 6.
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Figure AD-9. Mainframe Cable Routing

When used as a second supply, 37317G01 will support a maximum of six port
nests and 37317G02 will support a maximum of four nests. Connector J9 is cabled
to J9 of the first supply and switch S1 on the dc distribution bracket should be set
to the LOCAL position. If this switch is not in the LOCAL position, the +5 Vdc
supply for connectors J4 through J7 will not be regulated. Port nests are
connected to J4 through J7, J1, and J2 for 37317G01 and to J4 through J7 for
37317G02.

AD.4 MAINTENANCE

The power supply assembly requires no special maintenance to keep it in good
working order when operated in an environment free from extremes of temperature,
humidity, appreciable shock, and vibration. However, the operator can perform
routine inspections at varied intervals to ensure that the ac line cord and
interconnect cabling are free of cuts, cracks, or any other damage. He should

also inspect each terminal board connection for signs of corrosion.
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AD.4.1 FIELD SERVICE REPAIR/REPLACEMENT

Field repair of defective power supply assemblies to the component level is
not recommended. The major objective of effective maintenance is to restore the
system to operational status as soon as possible; therefore, it is recommended

that faulty power supply assemblies be entirely replaced with a spare unit.

AD.4.2 RETURN OF UNITS

Defective units must be returned to Codex Corporation, Department ERR, 100
Hampshire St., Mansfield, Massachusetts 02048, for repair. An equipment repair
tag, indicating the type of failure, part number, etc., should be attached to

each returned unit (see Figure AD-10).

(:coqbocmon::E EQUIPMENT REPAIR TAG

CUSTOMER

PART DESCRIPTION REV. 1.D. NUMBER

DATE / / P.S.0. ENG. EVALUATION

FAILURE SYMPTOMS

FIELD SERVICE ENG.

EQUIPMENT ORDER TYPE NUMBER
DEFECT
DATE / / TECHNICIAN

C206 8-78 10M SB

Figure AD-10. Equipment Repair Tag
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