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SECTION 1

INTRODUCTINN

GLNEBAL.DESCRIBIION.

The durroughs T2 700 or TD 800 Terminal Input and Display 3System is a
free stancing, self=-conrtained display device which has the capabhility
to accept and tc disolay information locally and to exchange informa-
tion with s central processor or another terminal in a half duplex mode
over either half or full duplex communication circuits. The terminal
is desianed to operate wWwith several keyhoard configurations or with-
out a keyboard in both international and domestic applications. The

TL 7007500 Terminal acts as an interface between the operator and a
rerote system. The TD /70C system is comnrised of three interdependent,
semiautonomous subsystems: a SELF=-SCAN®Panel Nisplay (+1), the
keytoard and keyboard interface, and control. The SELF=-SCAN Panel

is a unigue sdaption of the dot matrix technique in which an array of
cas=filled cells may be selectively illuminated to display the various
characters of a message. Burrcucghs SELF=-SCAN Panel embodies a novel
electronic scanning technique which results in a high=contrast,
stesdy=-state display.

The TD 806C system is comprised of two subsystems: a screen/control
unit and the keyboard and keyboard interface. Control logic circuitry
links the subsystems together tc form the complete TD 700 Terminal
System cr TD 800 Terminal System.

ARYANIACGES. CE_IHL_IC.702.

Burroughs TD 700 employs an important advance in readout technology,
the SELF-SCAN Panel Display. This new method of displtaying both alpha
ancd numeric data provides sigrificant improvement in the reliability:"
and effectiveress of g visual display device through the elimination
of the cathode ray tube. The SELF-SCAN Panel requires lower voltage

‘power suoplies, no deflection circuitry, and no focusing. With the

elirination of these analcg circuits the downtime normally necessary
fer routine CRT adjustments ard failures is also eliminated. The use
of completely digital positicring circuitry makes the TD 700 a much
simpler device tc maintain. The SELF=SCAN Panel Display is economical
necsuse of the apprcximately rinety percent reduction in necessary
electronic drive circuitry. The TD 700 is a more readable device than
a cathoce ray tube because of the increase in character size. There
is no drift ir character size or position. There is a high degree of
contrast betweenr the displayed characters and the background. The

T 760 is compact and modular. The keyboards, SFLF=SCAN Panel Display,

and the control unit may be installed as a single unit or as separate
medules connected by six foot cables. System configurations are
flexitle because any available screen or keyboard may be cable=-connect~-
ed to an installed control unit. In shorts, the TD 700 Display Terminal

1 SELF=-SCAN is a Burroughs registered trademark which identifies a new
type of visual display.



offers compactness, modularitys reliabilitys, simplicity», and an easily
readable display at a significant savings when compared with the over-
all cost of 5 conventional cathode ray tube installation.

o’

Fiqure 1=1. TD 700 INPUT AND
DISPLAY SYSTEM



AQVANTAGES _QF _THE_IC_200.

The Large screen capacity of the TD 800 is the ideal complementary
product tc the TH 700. With the 940 or 192C character display»
virtually any anplicaticon can be handted by the TOD 800 Input and
Display System. As requirerents change, the displayed capacity of the
960 character screen/control unit can be doubled through field
modification. The TC 800 is compact and modular», the keyboard and the
screen/control unit pay be installed as a single unit or as separate
modules connected by a six foot cable. System configurations are
flexible hecause any available keybocard may be cable=connected to an
installed screen/contrcl unita.

Figure 1-2. TD 800 INPUT AND
PISPLAY SYSTEM



2IANQABD.EEAIUEES.

a. Cn-
b. TD
1
2
c. 10D

)
-

Line/off-line capabhility.
700 Display screen.

Capacity of 256 characters (8 rows X 32 characters).
Panel viewing area = 31.2 square inches (201.3 sQ. cm).

80N Disclay screen viewing area = 71.3 square inches

{(LeC sg. cm)e.

de Audible alarm on incoming message.

e. Line terminal activity indicator.

f. B8rightness control.,.

g. Audible alarm volume ccntrol.

he Modular units

1)
2)

T0 700 - Panel displays, keyboard, and control.
TD 800 - Screen/control unit and keyboard unit.

i. Edit Package
The Edit Packaage includes:

1)
2)
3)

Forms
Tabulate
Character Insert/Delete

[ 7]

L)



\_/ SYSIEM_ALIEBNAIIVES.

The following syster features are provided and the customer should
select one of the available alternatives for each feature.

a. Keyboard
1) Data Comm Alaphanumreric (typewriter).
2) Source Data Input (keyboard).
3) Numeric (10 key adding machine).
° 4) No keyboard (receive only disglay)e.

be Type of Data Transrission

1) Asynchronous.
2) Synchronous.

» C. Remote Site Configurations.
d. Line Discipline.
1) Burroughs Standard Poll/select.
2) Point=to-Point.
N 3) IBM 2260 Comrunications Procedures.

e. Character Sets.

1) Domestic ASCII
2) International (various sets available).

f. TD 800 Screen Capacity.

1) 960 Characters (12 rows X 80 characters).
2) 1920 Characters (24 rows X 80 characters).



QETIQONAL _EEAIURES. W

The following features may be used to supplement the basic terminal
configuration.

ae. Transmission Rate Selection Diale.

be Multipoint Group Select and Broadcast Select Communications
Frocedures.

d. Frogrammatic Mode Control
e. Transmission Number
f. TD 700 Extended Mermory

h. Keyboard Security Lock.

DEIGN_LEVELS.

Commencing with the production of the TD 800, the terminal system
gesign has incorporated a number of new features. The differences
are noted by identifying the earlier TD 700 as Design Level 1 (D/L1)
and the lLater model TD 700 and TD 800 as Design Level 2 (D/L2). The
Design Level 2 begirs with serial number 4001. The identification
pltate on the terminal will have the design level specified (D/L1 or

DsL2). \’

The TDO 70C 0/L2 has been desianed so that it may be modified to operate
as a ID 700 D/L1. The TD 800 uses D/L2 keyboard subsystems and communi=
cations interface. The following Table defines the capbabilities of

the D/L1 and D/L2 terminals. The differences will be discussed under
the Display Subsystems Sectior and the Communications Interface
Section.



TABLE 1
DESIGN LEVEL SUMMARY

ITEM D/L1 D/L2
1. Keyboard - Typewriter, Data Prep, Numeric, None Yes Yes
2, AC Power: 100V-127V, 200V-240V +5%, -10%, 50-60 Hz. Yes Yes
3. Communication Procedures - Yes Yes
a) Multipoint - Poll Yes Yes
Select Yes Yes
Fast Select Yes Yes
Broadcast Select Yes Yes
Group Select Yes Yes
Contention Yes Yes
Group Poll No Yes
b) Point-to-Point - Switched Line Yes Yes
Dedicated Line Yes Yes
¢c) Transmission NO, @ or A Yes No
Oorl No Yes
4, Interfaces -
a) RS232G/CCITT Asynchronous 75-1800 baud Yes Yes
b) RS232/CCITT Synchronous 2000-2400 baud Yes Yes
4800 baud No Yes
¢c) Two Wire Direct 1000 max 150-2400 baud Yes Yes
4800 and 9600 baud No Yes
5. Software Controllable Functions -
a) DCl - Programmatic Mode Control Yes Yes
b) BS - Backspace No Yes
¢c) LF - Cursor down No Yes
d) DC3 - Cursor up No Yes
e) HT - Tab No Yes
f) CR - Carriage Return Line Feed Yes Yes
g) FF - Home and Clear No Yes
h) DC4 - Home No Yes
i) US/RS - Forms Delimiter and No Yes
j) VT - Extended Memory Paging No Yes
k) DC2 - Forms Enable Yes Yes
6. Features -
a) Fixed Tab Yes Yes
b) Character by Line Insert/Delete Yes Yes
c) 1. Forms using and] Total Transmission Yes No
2, Forms using {and} Transmission to ETX No Yes
d) Concatenation Yes Yes
e) Baud Rate Select Switch Yes Yes
f) Extended memory Yes Yes
g) Printer Interface No Yes
h) Keyboard Security Lock No Yes



SECTION 2

TD 700/800 DISPLAY SUBSYSTEMS

GENERAL_DESCRIRIIONS

The TD 70C Display Subsyster is comprised of the following major
functional blccks: an MO0S (Metal Oxide Semiconductor) character
generators an MOS random access memory, dot pattern storage
buffers and demultiplex circuitry, timing and mode control,
cursor cenergtion ard control, anode and cathode drive eletronics
for the display panels, anc the SELF-SCAN display panel. The

TC 800 Display Subsystem consists of the following: an MOS
character generator, and M0OS random access memory, timing and
mode contrels, cursor generagtion and controls solid state drive
electronics for the CRT monitor, and the CRT monitor.

I0.Z0Q_DISELAXY_BANELS

The display panel is a SELF=-SCAN display panel with a character
capacity of 256 (8 rows x 32 characters). Ffor display char-
acteristics see Appendix C.

EXNTEMD
THE POMER OF

YOUR COMPUTER SYSTEM
TO WHERE IT IS REALLY NEEDED...

TD 700

B e T R M PO SR e

Figure 2=1. TD 700 SELF~=5CAN
DISPLAY PANEL



I0_2Q00_DISELAY_MONIIDR.

The disptay monitor is 5 12" CRT display with character
capacities of 9€C (12 rows x 80 characters) and 1920 (24 rows «x
8C characters). For disnlay characteristies see Appendix C.

ACCOUNT ARALYSIS - ACCOUNT 68198 MHUAL BASIS
CATEGORY ) i (R G B W T 0 0
WO TOTAL L B ¢ ) E
8] 168132 283 %2 &M% 45.89
85 5.849.92 795.83 1,258 95 589 46
08 2,243.38 €98 45  169.86 H 5.98
12 15,783.29 789 56 4,589 63 L. 3,578.95 4,
158.96 25988 5.62
7 7895 25386
4 £58.92 48569
2 2 65895 15698
28 2.932.99 438.% 3% 225.89
31 76342 1085 1M858 13568 189.52 224,58 12 58
TOT 37934 05 5368 87 8,283 56 4.553 70 S.548.92 0.645.00 5,5%4.00

|
|
|
|
%
|
i
|
|
!

o

4)

L1



CHARACIER_CENEBAICES.
64 CHARACTER GENERATOR.

The 64 character aenerator contained within the display subsystem
produces g set of characters frcm a modified ASCII subset code
consistinc of six bits per character from columns two through five

of a modified ASCII code chart (see Appendix B=1). The character
generator handles the ASCIT characters with both the seventh bit

and the eighth (or parity) bit stripped away. The character decoding
circuitry is capable of recognizing the lower case alphabetical ASCII
codes which occur inr columns six and seven of the Standard ASCII code
chart and translating them to the equivalent upper case codes. Codes
from columns zero ard one may appear as alphabetic characters if
transmitted as part of the text of a message. STX» ETX» EOT, ENQ»
CR» DLE/X, DC1l, DC2 are exceptions for Design Level 1 and column

zero and rows one throuch eight of column one are exceptions for
Design Level 2 which are used to enable spoecific functions within the
terminal.

Figure  2=3, - GRAPHIC CHARACTERS



MEYORY.

The memcry of the TD 700/800 terminal is random access solid state

MCS (Metal Cxide Semiconductor). The cursor positioning control cir-
cuitry determines the memory »ccess point. Ezch TD 700/800 terminal
memory basically has a capacity equal to the character capacity of the
display pnanel. A TD 700 optioral expanded memory extends the char=
acter storage capacity to 1024 characters.

CURSUR.

The display subsystemr generates a visual cursor to display the relative
position for data ertry intos, and recovery from, memory. The TD 700
Cursor consists of the full five by seven character dot matrix blinking
alternately with the character contained in the location. The TD 300
Cursor 1s the negative image of the character in the character
position. The cursor location is stored in a soecial cursor

memory location rather than in the display memory. As each

character is entered into or read from the display memory, the

cursor advances to the next character position to the right, or

to the beginninc of the next line when the precedirG line has

been filled. From the Last line right-most position the cursor

returns to "home"™ ir the upper left-most character position.

The cursor is moved in the aporopriate direction by the following

keys: Line Feed, Reverse Line Feed, Forward Spaces, Backspace,

Home. The TD 7007800 cursor is non-destructive allowing tne

operator to space "over"™ or "through" data without destroying it.

For example, to change the spelling of the word "DOTE to DATE", the
onerator would move the cursor forward through the "0" and into
pcsition over the "0". She would then type ™A™ which would replace

the "C", and continue moving the cursor forward through the "T" and the
"E" using the Forward Snace key.

DAIA_ENIRY.

The display subsyster accepts data on parallel input lines. The code
for data may be fourd in the modified ASCII code chart. (See Appendix
B=1). All data is entered into memory sequentially beginning at the
first position (columrn one» row one, the upper left-hand corner of the
display screen). OData is entered left to rights, proceeding from the
rightmost character oosition of one row to the leftmost character
position of the next row. When the cursor has passed through all
character positionss, it returns to "home”™ or the beginning position.
If all positions are not filled the cursor remains in the position
following the last character entered.



JAQULAIL.

The display subsystem nas in conjunction with the keyboard s
tabulation feature. The fixed tab stcps are lLocated every eighth
pcsition sterting with the first position of each line of the display»
such as the first, rirth, seventeenth, etc. Beyond the twenty=fjifth
character position on the TD 790 or the seventy=third character
position on the T2 200 use of the TAB key causes the cursor to ston at
the first position of the next Lline.

EOBES.

This feature provides the canpahilities for handiing protected and
unprotected data in both the receive and transmit modes. The forms
mode is used to send "Maps"™ or layouts from the central processor to
assist tne operator in inputting data in the proper format. In forms
moder, dats is divided into two catagories: protected and unprotected.
Protected gata cannot be altered by the operator. Unprotected data
may be edited, cr new data may be entered in the unprotectad area.
Unprotected data fields, which may consist of from 1 to 255 characters
on the T 7C0 or tc SS9 or 1919 characters on the TD 800, are bracketed
by delimiters. fach delimiter takes one nosition in memory. The
cursur may be pcsitioned in any of the character {ocations in an un=
protected data field. The curscrs, upon entering a orotected data
field from an unprotected data field, will advance to the first char-
acter locatior followinag the leading delimiter of the next unprotected
data fielc.

USE OF FORMS IN DRSIGN LEVEL 1.

In the TD 700 D/L1 the memory is always cleared and the cursor is homed
when the terminal receives the STX chsracter in the incoming message
character streanm. The central processor must send the protected and
uncrotected inforrmation with delimiters as one message to the terminal.
The Left (or cpen) hracket character (column 5, row 11) precedes an
urprotected data field and the right (or close) bracket character
(column 5, row 13) follows the unprotected data field. The central
nrocessor ceauses the terminal tc be in the forms mode upon receipt of
the message by transmissicn of a 9C2 character (column 1, row 2)
anywhere in the text of the message (between STX and ETX» usually
irmediately preceding ETX). The NC2 character does not take up a
-position in memcrye. After receiving the DC2, the terminal illuminates
its forms indicator tc alert the operator if the message contained no
errorse. The terminatl then enters the Local Mode for operator data
entrye. '

The Lline feeds, reverse line feed, brackets and return keys are in-=
onerative in the forms mode. The bracket characters may not be used

as text because they are recoanized as delimiters. The TAB key advances
the cursor tc the first data character location of the next unprotected
data fielc. The CLEAR key erases only data in unprotected fields.



When transmitting a messace to the central processor while in forms

mode, the terminal transmits only the unprotected datas the delimiters o’
(brackets) are not transmitted. All unorotected data is transmitted

from the terminal regardless of the location of the curscor. The

central processor usually trarmsmits a complete message including

protected and unprotected data and the DC2 character to the terminale.

The text of each message indicates with the presence or absence of the

DCZ character the status (forms or normal) of that message. A typical

formrs message from the central processor to the terminal would have

the following fcrmat:

-=-=where p = protected data and u = unprotected data:

P u p , u
eeeSTX NAME [JAMES DDE] ALDDRESS [123 ANY STREET] DC2..ETX.

The number of protected characters per field is a function of baud rate
as shown in the following chart:

Zaud_Bate Characters

200 800

300 512

600 256
1200 128
1800 90
2¢0¢ go \/
2400 64

When the terminal is rot in the forms mode, the forms indicator Light
is extinguished and the termiral does not recognize bracket characters
as delimiters. Wher a messaade is transmitted to the terminal contain-
ing a DC2 character but not containing at least one Left brackets, the
terminal does not go to the forms mode. The terminal oberstor may
control the forms status of the terminal by using the forms control
push button. The forms control button may be used to either place
the terminal in forms mode or remove it from forms mode, and provides
the operator with an override capability. The coordination of forms
with the central processor becomes the operator's responsibility when
the forms control push bhutton is used.

USE OF FORMS IN DESIGN LEVEL 2.

In the Design Level 2 TN 700 and TD 800 the forms option provides the
capability for the handling of protected and unprotected data by the
terminal in both message reception and transmission modes. The central
processor causes the terminal tc operate in the forms mode by the
transmission of the DC2 character (column 1, row 2) in the text of the
message. The 0C2 character is not stored in memory. Upon receipt of

the DC2 character the forms irdicator is lit to alert the operator to

the active forms status ard the cursor is placed to the right of the

first Left delimiter from the hcme position. The left brace character o’
(column 5, row 1%) or the US character (column 1, row 15) precedes an
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unprotected data field and the right brace character (column 5, row 14)
or the RS character (column 1, row 14) follows the unorotected data
fieldes A field engineering modification is available to change the
delimiters to bhrackets (column S5, rows 11 and 13) for Design Level 1
compatability. If the DC2 character is placed following STX and
preceding the messages, only the unprotected area of the forms message
already stored in the memory of the terminal will be filled starting

at the right of the first lLeft delimiter from the home position. A
second DC2 character in the same message will deactivate the forms
mode. A celimiter is rot valid in the first character position.

The Line feed and reverse line feed cursor control keys, left and right
brace keyss and return key are inoperative in the forms mode. The
delimiter characters may not be used as text by the central processor
auring forms moce because they are recognized as delimiters. The TAB
key advances the cursor tc the first data character location of the
next unprotected data field. The CLEAR key erases only data in un-
protected fields.

Whern transmitting a message to the certral processor while in forms
modes, the terminal transmits only the unprotected datar» the delimiters
(braces) are rot transmitteds All unprotected data from the first
position after the first left delimiter to the cursor position, is
transmitted. A message transmitted by the central processor and not
containing the DC2 character is treated as a standard message by the
terminal. As a result, the terminal is taken out of the forms mode.

A typical forms message from the central processor to the terminal
would have the following format:

-=-=-where p = protected data and u = unorotected data:

D u P u
eesSTX NAME {JAMES DOE} ADDRESS {123 ANY STRFET}...DCZ £ETX.

When the terminal is not in the forms mode, the forms indicator

light is extinaquished and the terminal does not recognize brace
characters as delimiters. If the central grocessor transmits

a message to the terminal containing a NC2 character when the terminal
memory does not already contain at least one left bracket, the terminal
does not remain in the forms rode, the forms indicator will not remain
illuminated, and the cursor will halt at the first position on

the disclay. The terminal may be returned to the receive mode

while in forms mode by the actuation of the receive (RCV) keye.

The terminal operatcr may contrel the forms status of the terminal

by usinc the forms control push button. The forms control button

may be used to either nlace the terminal in forms mode or remove

it from forrs mode», and provides the operator with an override
capability. The co-crdinaticn of forms with the central processor
becomes the ogperator's responsibility when the forms control push
button is used.



CHARACIER_INSERI_AND_DELEIE.

Character insert and delete are important edit features in allowing
an operator to correct input mistakes such as misspelling. The
character insert key, when denressed by itself, inserts a space at
the position of the cursor. When it is depressed in conjunction

with any alpha cr numeric key», it will cause that character to be
inserted at the cursor lLocaticen. All succeeding characters on that
line will be shifted right one space for each character inserted.

Any surplus characters will be shifted off the right end of the

line into which the character or space Wwas inserted and lost. During
torms mode all succeeding characters will be moved up to thne first
right delimiter. Ary surplus characters in forms mode will be lost.
Depression of the Character Delete key causes the character at the
cursor locaticn to be deleted and atl succeedinag characters within the
lLine or unprotected data field to be shifted one space to the left,
entering a space on the right.

INIEENATICONAL _CHARACIER.SEIS.

The Display subsysten may optionally use character generators producing
characters required by the international market.

I0_ZQ00 _EXEANDED_MEMORY,

Expanded Memory in the TD 700 gives 1024 character memory capacity to
a display with 256 character positions. The memory is organized into
four pages of 256 characters. Each page may be displayed in turn at
the option of the operator. All four pages may be transmitted to

the Central Processor or sent by the Central Processor in a contiguous
block of 1024 characters cf data. The expanded memory pages are all
enabled at the start of every terminal selection.

Two controls are available to the operator via the memory/advance key.
In the unshifted mode, the key will advance the display from page to
page. Each depression moves the display one page in a page 1=2-3=4
order, moving the cursor to the home position of each page. In the
shifted mode, the key alternately enables or disables the expanded
memorys, leaving only page one accessible in the disabled state. Each
depression in the shifted mode moves the cursor to page one home. When
the terminal is not ir the forms mode the expanded memory, when
enabled, witl automatically advance to the .-next page when a message to
or from the terminal exceeds the limits of a page. However, the
expanded memory will not advance past the starting address of the
message. For the TD 700 D/L2» the ASCII code VT (column 0, row 11)
transmitted after STX and before ETX causes the cursor to advance

to the next page hore.

Four Lamps on the keyboard indicate which page is being displayed when
the expanced memory is enabled. ALl lamps are extinguished when
expanded memory is disabled indicating that only page one is available
for display ard access by the operator.,

n
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An auditle indicator sounds for aoproximately 1/2 second when the
cursor is advanced via the kevhoard through the eighth position from
the end of each page. A guadruple "beepn™ occurs when the cursor is
advanced from paygye 4 to page 1 by any local operation including
cursor controls, forms, clears cor tab.

Transmission of data from TD 720 is from paae one home to the poSition
of tne cursor when the operator depressed the XMT key on tnhe keyboard.
All unprotected data from a TR 700 D/L1 in forms mode wWwill be trans-
mitted becinning with the first unporotected character after page one
home position. Transmission of data from a TD 700 D/L2 in forms mode
begins with the first unprotected character and continues with all
unprotected date up to the position of the cursor. An ETX character
is inserted at the cursor pcsition of the terminal with the exception
of D/L1 in forms mode in which the hcome position pecomes the ETX
position. The transmitted ETX charagcter is followed immediately by
BCC. The ETX pcsition may be on any of the four osges. Reception of
dsta into memory will causes an overflow error when the cursor is moved
into tnhe previously received or transmitted ETX postion on TD 700

/L1 by any cursor nmovement other than DC2, DC4 or FF.

ALl cursor controls are available in expanded memory if the terminal
is not in forms. Fforward space from the lower right of a page
advances to unper left of the next page. Line feed in the bottom
line of a page advances to the top lire of the next page. Reverse
Line feed in the top line of a nage backs to the bottom Line of the
orevious page. Return in the hottom line of a page advances to the
upper left of the next page. Hcme returns the cursor to page one
home.

The FF character erases all four pages in parallel. When power is
turned ons, the four page exparded memory is enabled and all pages are
erased leaving the cursor at pace one home. The CLEAR key erases only
the one page on the display if nct in forms.

In the forms modes» ensbling or disabling the expanded memory homes the
cursor toc page one home 3nd same a3s rpage advances, causes a forms search
leaving the cursor in the first position of the first unprotected data
field after the home position of the rew page. Tab moves the cursor to
the first position of the next unprotected data field.

In the forms mode, the Line feed, reverse Line feed, and return are
inhibited from the keyboard. Forward soaces backspaces, insert,
detetes, and home act normally but may change pages if appropriate.
Character insert and delete may move data from page to page if an
uriprotected data field crosses the page boundary. CLEAR erases all
unprotected data on all four pages and returns the cursor to the
first uncrotected dsta position after page one homes as does HOME.
Any page without an unprotected data field cannot be displayed in the
forms mode.

Transmission of data from the TD 700 D/L1 while in the forms mode

begins with the first unprotected data character after page one home
and continues with all the unprctected data of the four pages if
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enabled, of just page one, if disabled, when the operator depressed the
XMT keye

Transmission of dats ocn TC 700 ©/L2 while in the forms mode begins
Wwith the first unprotected data character after page one home and
continues Wwith all the unprotected data of the four pages if enabled
or just page one if disableds, but only up to the position of the
cursor when the operator cdepressed the XMT key.

Disahling expanded memory restricts memory access and display to page
one by the operator. CLEAR erases page one only. Power on enables
expanded memory and erases all four pages.

AllL keybocarc and other ccntrols act upon a disabled expanded memory as
they woulc a terminel without the expanded memory option. ALL four
page indicators on the keybcard are extinguished. Any form continued
on other pages is nct accessible. Any unprotected data field continued
on page two would be illecal 1f expanded memory is disabled. For D/L1
terminalss access by the central processor is restricted to page one if
expandea memory is disabled.

SPACE BAR

* - b % o ¥ G " s x ¢
L :
»; SHiFT SHIFT 7 % « l v 3 ]' N I » ' . «

‘‘‘‘‘‘

Figure 2=4., PAGING WITH EXPANDED MEMORY

2=10



ERINIER_INIEBEACE.

The TD 7007800 printer option orovides the terminal with selective
hard copy capability. Printing of data stored in the TD 700/800
memory may be started by operator depression of the keyboard print key
or by the central processcr during selection which allows unattended
printing of data.

To cause printing of a message in unattended mode the central processor
may send a DLE/P character follawina STX and prior to £ETX. Printing
will start fcllowing transmission of the ACK character to the central
processor signifying that a good message was received. If a DC1
character had been-sent tc hold the terminal in recieve mode
(programmatic mode control) following reception of a message then the
terminal will be placed in lLocal mode by the printer interface during
printing and be returned to the receive mode at the completion of the
print cycle.

Printing of data stored in the memory is from Home to the position of
the cursor at the time of either the print key depression or receipt of
BCC. If the TD 700 extencded memory option is enabled this may he up to
four pages or 1024 characters. If the terminal is in the forms mode
the entire enabled memory will be printed including protected data.
This takes the terminal out of forms mode to print then returns to
forms, leaving the cursocr at the first unprotected data position. A
CR/LF will be sent to the printer at the start of each line.



SECTION 3

KEYBOARD SUBSYSTEM

GENLBAL_CESCEIEIION.

The TD 700/800 terminal contains a Keyboard Subsystem which provides
for the manual entry of data to the disolay subsystem. The data
entered through the keybocard is simultaneocusly stored in the refresh
memory of the display subsystem and displayed upon the SELF=SCAN

panel. The key characteristicss, including spacings, pressure, and throws
are similar to an electric office typewriter. Three standard keyboards
are agvailable: cne similar to a typewriter keyboard, one with an in-
poard numeric keyboard resembling as close as possible an EBCDIC key-
punch keyboards, ancd one with a ten-key numeric keyboard with the
function keys arouped to the richt of the numeric keyse.

(See Appendix A.)

Figure 3=1. ALPHANUMERIC KEYBOARD



KEXBUARBQ.CHAZACIERISIICS, s/

ALL TD 7CC/R0C keybcards have the following characteristics.
Key stroke of approximately .02" (5.1 mm).
Key pressure of aporoximately 3.0 oz. (84 a).

Two Key Rollover = The TD 700/300 keyboard provides 2 key rollover.
Buffered cutout provides for striking the first key to produce

the first output coce and striking the second key to produce the
second output code Wwithout releasing the first key. The first

ccde is retaired until the first key is released. Releagsing the
first key produces the seconrd code on the output lines. This
feature is provided to allow for the operator who inputs data so
rapidly that she strikes a second key before releasing the first.

Shift key is sn electronics, norlocking control which generates the
shifted output codes on the alphanumeric keyboards.

Shift lock is an alternate action shift lLock which locks the shift
key in the shift position on the data preparation keyboard.

Keyboard cimrensions are: 14.3 inches (36.3 cm) X 3.2 inches (8.1 cm)
X 6.9 inches (12.5 cm) with a weight of 6.0 pounds (2.721 kilograms).

CURSOB.CONIEOL_KEXS,

Function keys do not represent a3 particular character on the modified \
ASCII code chart. They are designed to perform the following N’
functions:

LINE FEED (§).

Line fFeed moves the cursor to the same relative position one Line down.
When the cursor is in the bottom line, Line Feed causes it to be moved
to the same relative position in the too line. This function is dis-
abled when the terminal is in the forms mode.

REVERSE LINE FEED (4).

Reverse Line Feed causes the cursor to be moved to the same relative
position one line up. ¥hen the cursor is in the top line, Reverse
Line Feed causas it tc be moved to the same relative position in the
bottom line. This function is disabled when the terminal is in the
forms modge.

BACKSPACE (=+).

Backspace moves the cursor backward one position. When the cursor is

te the left edge of a line, backspace causes it to be moved to the

right edge of the next higher line. If the cursor is in Home position,
backspace causes it to he moved to the last position of the last line.

In the Forms modes, backspace is enabled only to the first character

location in ar unprotectea data fiald. o’



FORWARD SPACE ).

Forward Space mcves the cursor one space to the right. If the cursor

is at the right edge of a line, Forward Space causes the cursor to be
mcved to the first position on the next line. If the cursor is at the
last position on the last line, Forward Space causes the cursor to be
moved to the Home pcsition. In the forms mode, Forward Space causes

the cursor to move from the Llast position of one unprotected data field
to the first position of the succeeding unprotected data field.

HOME.

Home causes the cursor to be moved to the leftmost position on the top
Line (home position). In TD 700 terminals with extended memory, Home
causes the first page of memory to be displayed with the cursor
pcsitioned at the upper left position. The Home key operates in un-
shifted mode only.

CLEAR.

Clear erases allt data on the screen and moves the cursor to the home
position. In TD 700 terminals with extended memory, Clear causes the
enabled page only to be cleared. In the forms modes, Clear erases all
unprotected data only and moves the cursor to the first position of the
first unprotected data field. <Clear is accomplished by shifting and
depressing the Clear/Home keye.

REPEAT (RFT).

Repeats when depressed with any atlphanumeric key or Line Feeds» Reverse
Line Feed, Backspace, forward Spaces, Carriage Returns Character Insert,
or Character Delete, causes the repetition of that character or
function in successive display panel and memory locations.

RETURN (RET).

Return moves the cursor from any position in one line to the first
position of the next tine. If the cursor is in the lLast line, Return
moves it to home. The Return function is inoperative in the Forms
mode.

TAB.

Tab causes the cursor to move forward to the next tab stop location.
Tab positions are at every eiohth character i.e. 1» 9, 17, 25, etc. In
the Forms mode», use of the Tab key causes the cursor to move to the
first positior of the next unorotected field.

CHARACTER INSERT.

Character Insert, when depressed with the key of the character to he
addeds, causes the added character to be inserted at the cursor
Location. The succeeding characters within the line are shifted one
space to the right. Any surplus characters are shifted off the display
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at the end of that line and lost. In the forms mode all succeeding

characters will be moved up to the first right delimiter.
characters in forms mode will be lost.

Any surplus

\’




CHARACTER DELETE.

Use of Character DRelete results in the removal of the character dis-
played at the cursor lccation. The succeeding characters within the
Line are roved one space tc the left for each character deleted.
Spaces are fed into the line frcm the right edge of the line. In
the forms mode spaces are fed from the next right delimiter.

KEYBOARG_CEIIONS.

The keyboards are designed for greatest possible ease in operator
entry. Three keyboards are available and each is designed for entering
a specific type of data.

DATA COMM ALPHANUMERIC KEYBOARD.
Domestice.

This keyboard basically resembles a typewriter keyboard and is designed
for greatest ease ir entering alpha data. It is the most common key=-
board for basic alphanumeric input and inquiry. Functional keys are
placed at the outside edges of the alpnanumeric keys. SHIFT and TAB
are oversized to facilitate operator use. Cursor control keys are
located at both ends of the space bar. Mode control keys are grouped
together above and at the right side of the basic keyboard. (See
Appendix A.)

International.

The Data Comm Alphanumeric keybocards may be provided with special
characters tc make them adaptable to the international market.

DATA PREPARATION KEYBOARD.
Domestice.

This keyboard resembles an EBCOIC keypunch keyboard in the placement
of numerals ard freguently used special characters. It is designed
for ease in entering both alpha and numeric data and recommended for
installations where operators are familiar with keypunches. The

SHIFT key is double size to facilitate operator use. A SHIFT

LOCK key is provided to enable the operator to enter strictly numeric
data with one hand operation. The cursor control keys are located

at both ends of the space bar. Mode control keys are grouped together
above and at the richt side of the basic keyhoard. (See Appendix A.)

International.

The Data Preparation keyboard will also be supplied to international
markets with the necessary and approoriate special characters.

NUMERIC KEYBCARD.

This keyboard is configured in the "Ten-key"™ adding machine layout



with the funticn keys arouped tc the right of the data keyboard.
It is designed for strictly numeric data input. (See Aopendix A.)

NC KEYBCAKD.

An optional model of the TD 700 or TD 800 is available without
keyboard for use in 2 receive=-only installation.

SECURITY LCCK (DPTIONAL).

A security lock is availabie as an option for the keyboard. The
security lock will electrically inhibit unauthorized use of the key-
board by cisabling the keyboard encoder outnuts. The security lock
consists of 3 tumbler lock witn a removahle key and is located on the
riaght side of the keyboard assembly. The keyboard may only be locked
in the Receive or Local mcdes.

Figure 3=2. KEYBO0ARD SECURITY LOCK

IOQICAICE_AND_EUNCTIICN_CONIRQLS.

The TD 7007800 terminal incorporates indicators and controls which
relate the moce of cperation ard status of the terminal to the operator
These indicaetors (with the exceotion of the speed dial, power switch,
and power on indicator) are located on the keyboard frame.

TRANSMIT (XMT)H,

The Transmit mode irndicator is illuminated by the depression of the
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Transmit key and indicates that the terminal is transmit ready.
Transmission of data is fromr page one home to the position of the
cursor. ALl unprotected data from a TD 700 D/L1 in forms mode will be
transmitted beginning with the first unorotected character after home
position. Transmission of data from a TD 700/800 D/L2 in forms mode be-
gins with the first unprotected character and continues with all un-
protected data un to the rosition of the cursor. Depression of the
transmit key inserts an ETX at the cursor position of the terminal,
(with the exception of ND/L1 in forms mode in which the home position
becomes the ETX position), initiates a transmit operation and disables
all keyboard keys except LOCAL and LTAI. The transmitted ETX character
is followed immediately by BCC. The indicator is extinguished when the
terminal receives an "ACK"™ sianaling a successful transmission or when
the termiral is switched to Local mode.

RECEIVE (RCV).

The Receive mode indicator is illuminated by the depression of the
Receive key or by the successful completion of a data transmission
from the terminal. The indicatcr signifies that the terminal 1is
prepared to receive data and is extinguished when the terminal is
sWwitched to Local or Transmit mode.

LOCAL.

The Local mode indicator is illuminated by the depression of the
Local key or by the use of the keyboard when the terminal is in

the Recejve mode with no data being transmitted to the terminal.

It is also illuminated followirg the successful completion of data._
transmission frcm the terminal when the programmatic mode control
is set to Local. The indicator is extinguished when the terminal
is switched tc the Receive or Transmit mode.

FORNMS.

The Forms indicator is illuminated whenever the terminal is in the
Forms mcde. Forms status results from either the terminals receipts
of the DC2 character from the central processor or by the activation
of the FORMS key by the terminal operator (at least one leading
delimiter must be in the display data). The Forms indicator 1is
extinguished bty the receipt of a central processor message with no
DC2 character or with two DC2 characterss, or by activation of

the FORMS key by the terminal operator.

PRINT C(CPTICNAL).

The illumination of the Print mode indicator and printing of data
stored in the TD 700/ 800 memory may be started by operator
depression of the Print key or by the receipt of a DLE/P character
following STX and prior to ETX. Printing in the unattended mode
will start follcwing transmission of the ACK character to the
central processor sigrifying that a good message was received.

The Light will be extinguished when printinag is completed.




ERRGR.

The Error indicator is illurinated when a character oarity or

block check error is detected by the terminal in data being

received or when the received message exceeds the display

capacity. Reception of data into memory will cause an overflow error
wher the cursor is mcved into the ETX position on TD 700/890 D/L2 or
page one home on TD 700 D/L1 by any cursor control other than DC2,

DC4 or FF (which change the ETX position to page one home). The Error
indicater is turned off by the successful retransmission of the
messager, the receipt of the new message, or the depression of the
LGCAL keye.

ENGUIRY C(ENG).

The Enquiry indicator is illurirated when the terminal detects

the central processor attempting to transmit a3 message to the
terminal while the terminal is not in the Receive mode. The
indicator is extinguished by the operator placing the terminal

in the Receive or lLocal mode. The audible alarm sounds in
conjuncticn with the ENQ indicator to alert the terminal operator.

LINE TERMINAL ACTIVITY'INDICATOR (LTAD).

This feature is provided crimarily for on site trouble shooting. The
LTAI indicator is illuminated whenever the central processor is
transmitting to any terminal on the line. The LTAI indicator is o’
extincuished on any given terminal when that terminal is transmitting
tc the central processor. It may also be extinguished by depressing
the LTAI control key. If the indicator goes off and on with normal
terminal activity and no direct operator intervention with the LTAI
key, the giver terminal is being polled/selected. The length of time
that the light rerains on or off depends upon the individual system.
On a system with few terminals per line, a low volume of messages,
and many polls from the central processor, the light will go on. and
off much rore frequently - than on a system Wwith many terminals per
lines a high volume of messages, and few polls from the central
processor per soecific terminal,

If the licht remains on, the status of the terminal may be determined
by extinguishing the LTAI by depressing the LTAI control key. If the
Light comes back on and remains ons there is activity on the line, but
the central processor is not addressing this terminal or this terminal
is not responding. If the Liaoht remains off, there is no activity on
the Line, indicating that either the CPU or the Line is not active.

AUDIBLE ALARM.

The Audible Alarm sounds momentarily whenever the central processor

attempts to transmit to the terminal while the terminal is not in

the Receive mode or group selects or broadcast selects the terminal.

The Audible Alarm scunds once when the cursor is advanced to the eighth
character position from the right end of the bottom Line of the display o’
or a quadruple sound upon advancing from page four to page one. The
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Aucible Alarm Volume centrol prcvides a continuous range of sound
lLevel.

BRIGHTNESS CONTROL.

a brightness control is provided to allow the operator to adjust the
display screen brightress tc his preference.

Fioure 3=3. BRIGHTNESS CONTROL AND ALARM



TRANSMISSION RATE SELECTION DIAL (DPTICNAL).

The Rate NDial control selects the clock data rate for data communica-
tions. The Fate Dial 1s located near the adata set connector at the
rear of the machine, and is a seven position control for terminals
cperating in domestic asynchronous networks and in international
asynchronous cor synchrcnous networkse.

PCWER ON.
Tne Power On indicator is illuminated whenever the terminal's

Power Switch is in the "ON"™ position. The indicator is
extinguished whenever the Power Switch is in the "0OFF" position.

Figure 3=4., FPOWER ON SWITCH/INDICATOR
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SECTION 4

COMMUNICATIONS INTERFACE

GENERAL_QEQCRIBIION.

The Communications Interface forms part of the third subsystem of the
TD 7007800 Terminal, the control subsystem. The communications
procedures detailed offer the user a choice of operating modes and
network environments. Line disciplines relating to the TD 7007800
conform to Burroughs Standard Ccmmunications Procedures greatly
simplifying the task of "mixing™ different types of termirals within

a single networks and on the same line. For examples, in order to

add a TD 700 or TD 800 to a network of TC*s using the zero XMN

option, only the polling list of the handler would need to be updated.

The TD 70C/8C0 terminal is compatible with the Series TC terminals,
the TU 5007900 terminals and the RT 2000/4000 Logic Unit.

NEIWORK_CONEIGUBAIIONS.

Remote terminals may be conrected to a data center central processor

or a central TC by & variety of communication Llinks. The communication
Link may he through telephone company facilities using switched or
leased Lines», or the Link may be an in-house facility, either direct
connect or through data sets.

The network configurations possible with the TD 700/800 depend on the
Line control discipline to be implemented and in some instances on the
physical distance of the terminals from the central processor. The
following line control disciplines are available and are described in
detail in later sections. Burroughs Standard Poll/Selects, Point=to-
Points, ancd IBM 2260 Commuricaticn Procedure.

In a multidrop leased-line network, data sets from several remote

sites may be connected to a multidrop communication channel through

a central office bridge. This central office bridge may, in turn, be
connected to other central office bridges, all connecting into a single
multidrop Lline.

The number of terminals and data sets connected in this manner is
Limited only by the requirerent to provide an .acceotable response time
for transactions handled by all terminals on that particular network,
including those terrinals at other sites connected to the same line
with a central cffice bridge(s). Thuss only the volume and size of
transactions need be considered in determinina the number of terminals
that may be placed on one line.

In switched line, time=sharing, or batch netwoerk either the Burroughs
Standard FPoll/Select or Point to Point Line control discipline may be
utilized. The remote site should be operator attended.



TEBMINAL.INIEEEACE.

The TD 700/R0C terninal is operable with certain asynchronous and
synchronous desta comrmunication interfaces conforming to EIA standard
RS232C» CCITT Recommondation V24 of the International Market, and
Two=-Wire Direct Interface. The communication interface of the terminal
is capable of hatf duplex asynchronous or synchronous operation over
either half or full duplex communication circuits. Data rates for the
Tn 700 D/L1 vary from 75 bps to 2400 bps. Data rates for Design Level
2 vary from 7% bps to 9600 bos.

CHARACTER FORMAT.

A modified ASCII 7-bit code is the standard transmission code set for
the TD 700/800 syster. These ccdes consist of two general categories,
control chasracters ard graphic characters. There are 23 control
characters and 91 graphics which include both upper and lower case
alphabetics, the nurerals zero to nine, 27 other symbols, and the
special characters for POLL, SELECT, FAST SELECT, and BROADCAST
SELECT. (See Appendix.R=1)

The standard 7-bit character configuration is shownj; bit 7 is the
-high-order hit, and bit 1 is the low=-order or least=significant bit:

b7 bé b5 bs b3 b2 b1

1 0 0 1 0 1 0

The example represents the character "J" column 4 row 10 or simply
"4/10". The column number is determined by taking the decimal
equivalent of the binary nurber formed by bits 7» 6» 57 and the row
number by takinc the decimal eauivalent of the binary number formed
by bits 4» 3, 2, 1. Columns are sometimes referred to as "sticks".
Stick 3 ASCII codes are the numerals 0 through 9 and the special
characters for "colon", "sericolon™, "less than", "equal to",
"greater than"™, and "question mark",

The lower case characters for terminals without lower case capabilities
will be interpreted as upper case characters.

ASYNCHRCNQOUS DATA COMMUNICATICN.

Asynchronous Data Communication utilizes even parity. £Each character
transmitted uses ter nominallv equal time intervals representing, in
order, 3 start bit, seven bits of data (least significant bit first) a
parity bits ard a step bhit. The start bit has polarity 0 (space).

The stop bit has polarity 1 (mark). The ninth bit transmitted is the
character parity bit selected to make total number of 1 (marking) bits
in the character even. The start, stops, and parity bits are automat-
ically put on the line in the proper sequence by the hardware.



SYNCHRONCUS DATA COMMUNICATION.

Synchronous Data Cormunication utitizes odd parity. Each character
transmitted uses eight norinally equal time intervals representing, in
orders seven tits of infarmation (least significant bit first), and a
parity bit selected to make the total number of 1 (marking) bits in the
character odd. The parity bit is added to the character data bits auto-
matically by the hardware. The SYN character is used to provide a
signal on the line to establish and maintain synchronism between the
communicating stations. The SYN character may be transmitted at any
time except between an ETX and the immediately following BCC. When

a Synchronous transmission is iritiated, at least four SYN characters
must be transmitted prior to any other character to establish synchron-
jzation. This funtion is automatically accomplished by the hardware.
The terminal purges the SYN character in recognition of a normal
character sequence and does not include it in the BCC (Block Check
Character) calculatior.

DATA RATES AND DATA SETS.
Domestice.

a. 5 bps Asynchronous = This interface is compatible with
the Bell 102 and Bell 202 families of data sets or
their equivalent.

b. 1507300 bps Asynchronous = This interface is compatible
with the B8ell 103 Data Set family or equivalent.

Ce 60071200 bps Asynchronous - This interface is compatible
with the Burroughs TA 713 Data Set which requires duplex
telephone circuits, or an equivalent data set», including
Bell 2020. The interface also applies. to switched lines
and utilizes a Bell 202C or equivalent data set.

d. 1800 bps Asynchronous = This interface is compatible with
the Burroughs TA 783 NData Set which requires a duplex
telephone circuit, or an eaquivalent data set.

e. 200072400 btps Synchronous = This interface is compatible with
the Burroughs TA 734=-24 (2400 bps) or wWith the Bell 201A
Data Set (2000 bps) or the Bell 201B data Set (2400 bps).
The interface operates half duplex at 2000 bps on switched or
Leased (2= or 4=wWire) telephone circuits, and at 2400 bps on
teased lines. If it is desired, the TA 734=24 may be used
on the telephone comnany switched Line network by interfacing
it into a Bell 1000A Data Access Arrangement Unit (Type CDT).
The switched Line arrangement is manual answer and dial type.

f. 4800 bps Synchrorous = This interface is compatible with
the Burroughs TA 733-48 or with the Bell 203 data Set family
and requires duplex (4 wire) telephone circuitse.

g. Two-Wire Direct Interface Asynchronous = This interface



operates according tc the data rates defined on page &4-16.
International.

The Terminal conforms to the interface circuit requirements defined by
CCITT Recommendationrn V24 and cperates with data sets or equivalents
described in the succeeding paragraphsSe.

ae V21 Data Set = The Terminal operates in a compatible interface
with the V21 Data Set cr equivalent including the GP0 Datel 2.
Cperation is asynchroncus, half duolexs, at data rates of 150
200 tps.

be V23 Data Set = The Terminal operates in a compatibte interface
with the V23 Data Set, or equivalent, including the GPO Datel
1 and Burroughs TA 753. QOperation is asynchronous, half
cuplex, at data rates cf 600 or 1200 bps.

Ce V26 Data Set = The Terminal cperates in a compatible interface
with the V26 Data Set cr equivalents including the Burroughs
TA 734=-24 and TA 733-48, and the GPD Datel 7. Operation shall
te synchronous, half duplex. Using the Facility 3 form of GPQ
Datel 7 data set, operagtion is at a data rate of 2400 bits/
second on 4=wire line with aglternative data rates of 600 or
1200/tits second on 2=wire Lline.

DATA SET EXPANDERS.

The Surroughs TD 700/800 terminal communications interface is capable
of connecting to and aperatina with the Burroughs TA 800 series of Data
Set Expancers. These are the TA 800-1 (4 terminals), TA 800-2 (8
terrinals), TA 80C=-2 (12 terminals), and TA 800=-4 (16 terminals).

LINE ADAPTERS.

Appropriate Line adapters, speed adapters and other necessary hardware
is used to interface the termiral to a computer.

"/



COMMUNICATION _CHARACIERS.

Communication characters for the TD 7007800 terminal consist of control
characters, function characters, and other characters which Sserve as

special

indicatorse.

BASIC CCNTRGL CHARACTERS.

de

ACK = Acknowledcement - The affirmative response to selections
and messages directed to the Terminal is the transmission of a
message cortaining an ACK character. Messages transmitted by
the Terminal tn the NData Center are acknowledged by the Data
Center. The Terminal recognizZes and takes action on the ACK
character received from the Data Center.

3CC - Biock Check Character = The Block Check Character is
sent with atl data messages. It is used for error detection
in the transmission of a data message to check the lLongitu-
cinal parity of the characters. The BCC is not a unique
character since its generation is based on a binary summation
ands therefore, may hecome ary character. BCC is generated by
ingependently summino without carries each of the 7 individual
levels (channels) of the codes transmitted. The BCC causes
the sum ¢f the number cf "on™ or "1" bits in each of these
levels of the rransmitted codes to be even. A character
parity bit is generagted for the BCC conforming to the
individual character parity scheme dictated by the type of
transmission. The summation to obtain BCC starts with the
first character folleowing SOH in the message being transmitted
and extends through the FTX. BCC follows ETX and always
appears as the last character in a data message. Generation
of the BCC for transmitted messages is an automatic function
of the TD 700/800 terminals, as is checking the BCC on all in-
coming messagese.

OLE=-EQT (BEQT) - Mandatory Disconnect = Mandatory Disconnect
is used with the switched line Point-to=Point prccedure.

EMC = Enquiry = This character is always used to end a poll

or selectior messa2ge and requires a reply. It may be sent by
a remote ir a multipoint network to wake up the Central
Frocessor during contention. It may be sent by either station
in a Point=to-Point networke.

EOQOT = End cf Transmission = this character normally indicates
the end of & comrunication sequence. Howevers, in control
orocedures it is used as the first character in a poll or
selection mressage. The Data Center (which is designated as
the control station), by transmitting this code sets all
rerotes in the control state (that is, Llistening for a poll
or selection). If a terminal is polled and is not ready to
transmit it gqutomatically responds with EOT meaning "no
trafficv.
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ETX = End of Text = The ETX character serves to terminate the
text portion of all messages containing text. The ETX
character always precedes the BCC (plock check character).

NAK = Negative Acknowledge = The terminal transmits a message
containing a NAK character when either of the following two
conditions prevails: 1. A selection is recognized and the
Terzinal is not reagdy to receive. 2. A message containing
text is received but an error occurred. The terminal
recognizes and takes action on a NAK character received from
the Data Center by resending the message which caused the NAK.

SCH - Stert of Headira = The SOH character appears as the
first code in all ressages containing text. Note: The head-
ing defined as that portion of the message that begins with
SUH and includes a sequence of characters which constitute

the address cf a terminal and the transmission number if used.

STX = Start of Text = The STX character appears as the first
code following the heading in all messages containing text.
STX identifies all characters that follows up to but not
including ETX, as the text of the message.

SYN = Synchronous Idle = The Synchronous Idle character is
used as & timing or jidle character with systems utilizing
synchrcnous transmissione.

CCMMUNICATION CHARACTERS USED BY THE TD 700/800 TERMINAL.

AD1» AD2 - A unique twc character identification address is
assigned to each terminal in a network. This permits a
terminal to identify messages directed to it and permits

the CPU to identify the terminal sending a message. The
address of the terminal is assigned to the terminal at the
tire of installation but may be altered by a Field Engineer.
AD1, AD2 are not unicue ASCII codes in themselves, but
represent any two characters from columns 2 through 7 of the
modified ASCII code chart. This provides 96 unigue address
characters anad 9,216 possible terminal addresses for a single
networke. '

BSL - Broadcast Select (Lower case letter ™t") = 8SL is used
to identify a message as a Broadcast Select to all terminals
within any given network. The message is sent from the CPU
to 3ll terminals on the line without inquiry as to the
receive~ready status of any terminal. ALl terminals with
power on are automatically placed in receive-ready status and
receive the message simultaneously. The addressed terminal
scknowledges receipt of the message.

CON = Contention character (BEL "0/7") = CON is used in a
message transmitted by the CPU to place all terminals on the
line in the Conrtenticn Mode. (EOT, NULs NUL, CON).

»
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FUNCTION

DLE-P (Optioral) - When the DLE-P characters are in the text
of 3 messace to the terminals, printing of data stored in
merory will begin following the transmission of the ACK
character to the central processor.

FSL = Fast Select (lower Case Letter "s") = FSL distinguishes
a message which is sent by the CPU without inquiry as to the
receive-reagdy status of the terminal.

GSL =~ Group Setect = Any agreed uron character from columns 2
through 7 of the ASCII code chart assigned at the time of
installation. It may be changed by a Field Engineer. GSL
distincuishes a messege directed to all terminals within a
gredeternrired grocup. The message is sent by the CPU without
inguiry as to the receive-ready status of the terminals 1in
the group; and all terrinals with power on are automatically
placed in receive-ready state. The addressed member of the
group acknowledges receipt of the message for the group.

FOL = Poll (lcwer case letter "p") = This character is part
of a Polling messages and it inquires of an addressed remote
location whether it is ready to transmit to the Data Center.
It is ignored hy all but the addressed remote and causes that
station to reply with an EOT if it is not ready to transmit,
or with a ressage if it is ready to transmit.

SEL - Selection (Lcwer case letter "g") =~ This character is
part of 3 selection messages and it enquires of an addressed
remote location whether it is ready to receive a message from
the Cata Center. It is ignored by all but the adiressed
station and causes that station to reply with a negative
acknowledgement (NAK) if it is not ready to receive a data
message fror the Data Center, or with an ACK, if it is ready
to receive 3 messade.

XMN = Transmissicn Number = TD 700 Design Level 1: "3" and
"A" (col 4, rows 0 and 1), TH 700/800 DsL2: "3*" and "A"™ or
"0" and "1™ (col %, rows 0 ard 1). The transmission number
for D/L 2 terminals can be set for either set of characters
by a Field Engineer.

CHARACTERS ASSOCIATED WITH THE TD 700/800 TERMINALS.

pDC1 - The DC1 character activates the Programmatic Mode Control
option by keeping the terminal in the receive mode after
reception of a messaqe. It requires no wemory space. If a
DC2 character is also present in a message to a D/L1 terminal
the DC2 function Wwill override the 0C1 function.

NC2 - The DC2 character, if inserted by the CPU into a message
following the STX character and preceding the ETX character,
causes the terminal to be placed in the optional Forms mode.
At least one left delimiter must be in the memory of the
receiving terminal at the time of transmission of the DC2.



A secend NC2 character in the messaae preceding the ETX
character causes the Fcrms mode to bhe reset on D/L2.

CR = Carricze Return = Carriage return if transmitted as a
text character ir a messaqges, causes the terminal cursor to be
moved to the first position of the next Lline.

The following are for Desian fLevel 2 only:

de
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3S - Backspace = The BS character causes the cursor to move
cne character position to the left. When the cursor is at the
first position of a line, the backspace character causes the
cursor tc nove to the last character position cf the

oreceding lire. Wher the cursor is located at the home
positicns, the hackspace character causes the cursor to appear
in the last character position of the bottom line. In the
ferms modes, the cursor cannot be backspaced beyond the first
character cof an unprotected data field.

LF = Cursor Down= The LF character causes the terminal to (g
execute z lire feed function by moving the cursor one Lline
doun. When the cursor is in the bottom line, the cursor

coWwn character causes the cursor to appear in the too line.

BCZ = Cursor Up =The NBC3 character causes the terminal to pe?
execute a3 reverse lire feed function by moving the cursor

one Lline up. When the cursor is in the top lines the cursor -

up character causes the cursor to appear in the bottom line.

HT = tabulation - The HT character causes the terminal to
execute a tab furction by movinag the cursor to the next tab
ston. Stops are located at every eight character position on a
line, sucnh as 1, 9, 17, 25 etc. In the forms mode the tab
charascter caus2s the cursor to move forward to the character
positicn fcllcwirg the leadinag delimiter of the next un-
srotected character field.

CC4 = Home = The 0OC4 character causes the terminal to execute
a curscr home function by moving the cursor to the first
character position of the first line (home position). In
foerms mode the cursor moves to the first unprotected character
sosition.

-
o

FF = Hcme and Clear = The FF character causes the terminal
to execute a3 combhined heme agnd clear function by moving the
cursor to the hcme position and erasing all data (except
protectec data when in forrs mode) from the screen.

LS/RS = Forms Nelimriters = The US/RS characters (col. 1,
rews 14 and 15) cause the forms delimiters (braces) to be
cisplayed on the screen. The US/RS characters are inter=-
preted by the terminal as hraces (col. 5, rows 14 and 15).
Design Level 2 terminals may be altered by Field Engineering
to reccgnize only Design Level 1 forms delimiters (brackets;
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cole 5, rows 11 and 13).

ke VT = TD 700 Expanded Memery Advance Page = The VT character
causes the next page cf the TD 700 expanded memory (option)
tc be disnlayed ¢n the screer and moves the cursor to the home
position of that page.

l. NUL = Tire Fill =The NUL character is used as time fill when
reguired ir the forms rode following characters HT, VT, FF,
oC2, and DC4. Also, any cursor movement requiring a forms
celimiter search thrcuch protected data may require NUL's,

In either cases the number of NUL's recuired is determined by
the following formula:

-5
Minimum nc. > ( Chgrs_positiops_royved_X_baud_rcate X_6.X_1C -1
CF NUL's - 8 (Synchronous) or 10 (Asynchronous)

NOCTE: Use an additioral NUL character when a fractional solution
is obtained. If NUL's are transmitted to a N/L1 terminal they
will take a nemory space.

ITLLEGAL CHARACTERS.

An illegal character is defined as a character having incorrect parity
or 2 legal character appearing incorrectly in a predefined sequence.
The terminal tests esch character received for parity and accepts
control chkaracters only in their poroper predefined sequence according
to the communication procedure being used.

Upon receiving a text character with bad parity or a bad block check
character (longitudinal parity), the terminalt illuminates the ERRCR
ingicator and autoratically transmits a NAK to the Central Processor.
In zddition, if the caendition causing the ERROR is a data character
parity error, the "auesticn mark" character (ASCII 3/15) appears on
the display screen in place of the "bad" character. A messade With
bacé block check i1s disnlayed, but the ERROR indicator is illuminated
and retransrission of the message is requested. Distorted control
characters result in the terminal not receivina a complete Ssequence
and consequently not responding to the Central Processor. The Central
Processor then initiates error recovery procedures. Qgotional Control
Characters (RBSL, GSL» XMN, SYN) are received as illegal characters by
terminals not possessing the anpropriste coption.
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MCRES_QE_QBEBAILIN.

The Burroughs 70 7G0/800 terminal operates in three modes: Llocal,
transmit, and receive. The operator controls the mode of the machine
with the LCL, XMT, and RCV keys. Depressing the LCL key during either
transmit or receive immediately transfers the terminal to the local
mode under control of the operator. No further data is respectively
transmitted or received.

LOCAL.

Botn "power on" and the LCL key place the terminal in the local mode
aduring which the termiral is off-line and data is entered manually
through the keytoard. At any time other than during the actual receipt
of datar, depression of any alnha or numeric key will cause the terminal
to enter the LCL mode. If an ENQ@ is received through selection or from
the point=-toe=point calling statjon, as applicable, the terminal auto-
matically trarsmits a NAK indicating that it is not receive-ready. 1If
an ENQ is received through oolling, the terminal automatically transmits
an €07 incicating "no traffic". When receiving any ENQ in the LCL mode»
the termiral activates its audible alarm and a visual indicator to
alert the operator that the Central Processor or calling station is
transmittinc., The coptional pgrocedures, Broadcast and Group Select,
cause the terminal to switch automatically to receive if the terminal
Wwas in the Local rode.

TRANSMIT.

Depression of the Y¥MT key on the terminal keyboard by the operator
causes the terminal tc enter the transmit mode. Transmission from

the terminal utilizes three basic procedures: Initialization,

Message Transfer, and Terriraticn, which are detailed in the following
parasaraphs.

Multipoint initialization consists of a poll sequence (EOT, AD1l, AD2,
PGL, ENG) trarsmitted by the Central Processor which contains the
terminal's address. The terminal responds with an EOT if it does not
have a message to send. This is defined as a negative response to a
poll. If the termiral is in the transmit mode and has a message for
the Central Prccessor, it resnonds with its own identity (50H, AD1,
AD2) and enters thke Message Transfer procedure. If the optional BSL
or GSL wAas received while the terminal was in the transmit mode, the
terminal woutd automatically switch to receive.

Point=-tc-point initialization is the establishment of a link between

the calling (master) station and the called (slave) station. MWhen
using switched Line communicaticn, the master/slave relationship of the
terminals is slready established and the initialization procedure
continues with the transmission of an ENG as soon as the dialed connec-
tion has been made and the operator presses the XMT key. A NAK '
resporse indicates that the called terminal is not receive-readys, and
the calling station rmay proceed with mandatory disconnect (DEQOT) by
using the Local key. Wher using dedicated line (contention) communica=.

4=-11



tiorn the statijon wishing to transmit bids for master status by trans-
mitting an ENC as soon as the operator depresses the XMT key. A NAK
response indicates that the other terminal is not receive=ready or that
contention for master status has been unsuccessful. The station wish-
ing to transmit will repeat its enquiry. In both cases of point-to-
point communication, the receipt of an ACK from the called or receiving
station confirms the connection, completes the Initialization proce-
dures and begins Message Transfer.

The Message Transfer procedure takes place immediately following
successful completicn of the Initialization procedure. The terminal
transmits SOHs, AD1, AN2, (AD1, AD2 = terminal's "I am™ address), YMN,
and STX followed by that data in memory starting at the first screen
position and continuing ug to the cursor location. An ETX is added
to the message by the control lecgic. Transmission of the text from
the terminal provides twoc parity checks: A character parity bit
transmitted as the eighth bit of each character and a2 block check
character generated as a longitudinal sum (without carry) of the
correspaoncing tits of each character in the message following

SOH through ETY%. The transmission of the BCC causes the terminal to
aWwait response from the receiving station. If NAK is received, the
entire messsge is retransmitted automatically.

When a Message Transfer has been successfully completed, the trans-
mission sequence is terminated by the transmission of an EOT.
Following EO0T, the terminal onerating mode automatically changes from
Transmit to Receive after a time delay. The delay is set by Field
Engineering from one baud time, for TDI or half duplex data sets, up
to 100 milliseconds for two Wire switched connections.

RECEIVE.

The terminal is placed in the receive mode at the completion of a
message transfer procedure by recepticn of a DC1 character or by
depression cof the RCV k2y on the terminal keyhoard. When in the
receive mode, the terminal accepts data from the communication
lines in acccrdance with the line discipline utilized. In standard
selects, the terasinal detects the sequence ENT, AD1» ADZ2, SEL,

ENGs responds with an ACK (if it is receive-ready)’ and awaits the
SOH preceding the text of the message. In all communication
procedures applicable to the TN 700/800, a transmission number may
be included in the header foltlowing the address, but it is ignored
by the terminal except in comnuting the Block Check Character.

In Design Level 1 terminalss receipt of the STX character causes
the termiral to clear the display of the previous messaae and
nosition the cursor tc "home"™ where disnlay of the incoming message
begins.

In Lesicgn Level 2 terminals, the DC&4 or FF characters cause the
cursor to move to the home positions or to move to the home position
and erase the previcus datas respectively. Data received without a
DC4 or FF character will be stored in the memory beainning at the
position of the cursor. With the receiot of an SOH character, the

4=12
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terrinal, depending on Field Ergineering installation adjustment,
may automatically clear the disolay of the existing message and
cause the cursor tc be moved to the home position.

The terrinal employs two types cf parity checks on all incoring
messages. FEach character is checked for parity (even parity for
asynchronous datas odd parity fcr synchronous datad)s, and a longi-
tudinal parity is ccmputed and checked agairst the Block Check
Character received st the end of the message. If both parity
checks are correct», the terminal responds to the message with an
ACK. If either parity check fails, the terminal lights the ERROR
Light and responds to the message with a NAK. The ERROR Llight

is turnec off when s valid message is received in response to the
NAK. The terminal responcs to a correctly received message With
an ACKX and switches to the local mode unless the Programmatic Mode
Controt 9C1 is5 present and activated, in which case, the terminal
remsins in Receive mode. The keyvoard is disabled during the
actual receipt of data. The LCL key, however, will place the
terrinal in the Local mode at any time. Care should be taken to
avoid deoressing LCL when a transmission is in progress. If a
transmissicn is interruoted, no ETX or BCC will be generateds, and
the message will not he ccmpleted, thus forcing a CPU time out.



COMMUNICATIONS _PROCLDURE _QRIICYNS.
TRANSMISSION RATE SELECTION DIAL.

The TO 70G/780C terminal has the agbility to operate at a number of data
rates which are selectable by means of 2 Rate Dial, located near the
data set connector. The %ate Nial 1s 2 seven position switch which
permits selection of asynchrcnous rates of: 75, 150, 200, 300, 600,
1200, or 1800 bits oper second.

]
100
390/24005

Figure 4=2, RATE DIAL

[nternational asynchronous and synchronous system requirements are
accommcdated ty the speed dial for selecting the following rates
for the given data sets:

DOMESTIC INTERNATIONAL
POSITION ASYNCHRONOUS RATE DATA MODE
NN DIAL RATE SET
1 75 - - =
2 150 150 Vel Async
3 200 200 vz21 Async
4 300 - - -
5 600 600 vVes Async
600 V26 Sync
6 1200 1200 V23 Async
1200 V26 Sync
7 1800 2400 V26 Sync

L=14
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PROGRAMMATIC MODE CONTROL.

DC1 - The DC1 character, if inserted by the CPU into a message pci
foliowing the STX character, causes the terminal to remain in

the Receive mode at the successful completion of the trans-

mission. MWithout the DC1 character in the message, the terminal
sWwitches to the Lcecal mode after a successful transmission from

the CPU. It is recommended that this character be omitted in 3ll
messages to conversational terminals. When the terminal is in the
Local mode the operator is notified that the CPU is attempting
communication by the audible alarm. If the terminal remains in

the Receive mode, the operator's attention is not called

to the terminal by the receipt cf a new message and the previous
message cculd be overwritten hy a new message before the operator is
able to respaond.

TRANSMISSION NUMBER (XMN).

Transmission numbers are assiagned by alternately numbering trans=
missions cn an even/odd basis. For Design Level 1 the two trans-
mission numbers are efither the character codes for 3 and A

(column 4, rows 0 ard 1 resoectivelyY. The transmission numbers

for Design Level 2 are either the character codes for 0 and 1

(column 3» rows 0 ard 1 respectively) or may be field adjusted

to the character codes for 3 and A, The optional transmission number,
when used, immediately precedes STX in all messages transmittede.
transmission numbers received by the terminal are ignored, but are
included in the Block Check Character calculation.



CONEIQURAIAONS.
TWO-4IRE DIRECT INTERFACE (TDI) COMMUNICATIONS.

The Burroughs Th 7007800 terminal uses a standard Two=Wire

Direct Interface with the conditions listed in this section.

The TDI cable can not exceed 1000 feet but may be Limited to a shorter
distance ceperding on the specifications of the connected devices.

TDI With Concetenation,

The first TD 700/80C can be connected to the Central Processor using
TCI, folluwed by additional terminals using the RS232 concatenated
interface (see CONTATENATION). This connection would permit group
politing in the TDI network.

Character Formate.

Character format is ten (10) tit (asynchronous). The bit
string is5 composed ¢f 1 start bit, 7 data bits forming 3
single character transmitted least significant bit first,
1 character parity bit, ard 1 stop bit.

Data Transmissicn Rate (Asynchrcnous).

Uata Transmissicn rate for Asvnchronous data may be any of
the tollcwirg rates which are governed by the TDI and which
are set by the field ergineer:

a. 150 hits/second

be 300 Lits/second

c. 1200 hits/second

d. 1800 bits/second

e. 2400 bits/second

fo. 4800 bits/second (D/L2)

ge. 96G0O bits/second (D/L2)

The characters of a message secuence are the same as those
specified for multipoint communications procedures:

PCL (see page 4=22)

SEL (see page 4=25)

FSL (see page 4=23)

CCN (see pace 4=31)

3SL (see page hL=34)

GSL (see pzge 4=37)

CONCATENATION,

The TD 7GC/80C terrinal has available a concatenation, or serijes
chaining, method of connectinc pultiple terminals to a single data

set in either Synchronous or Asynchronous mode or TDI terminals in
Asynchrcnous mode. In this series connections the TD 700/300 is
compatible with the TC series terminals and the TU 900 terminals when
operating asyrchronocusly at 600, 1200, or 1800 bps. (Note: The TC and
the TU 900 operate asynchronously only). Any distribution of types of
terminals is any order is acceptable with the series TC. A concatenated

4=1b6
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TU 900 must pbe the last termirals in a <chain. The maximum cable length
between the data set and the first terminal and between successive
terminals is one hundred feet. The TD 700/800 terminal provides within
its connector both an input anrd an outout set of connections. The input
connections accept the interface circuits from the data set or the
preceding terminals. The interface signals are utilizaed by the
terminal, as appropriate, and then reconstituted to soecified levels

by driver circuitry bsefore being applied to the output connections for
trarsmission to the succeedina terminal in the string. Disconnecting
or powering down :any TD 7097370 termiral in the chain disables all
terminals dowrstreanr from the diszabled terminal. The cable connectors
are conficured as matirg cornectors to enable continuity of the
terminal chair when & terminal 1s removed, so long as the nundred foot
maximum cable tength between terminals is not exceeded. #When
contatenating with ary TC, certain limitations must be adhered to. (See
the L/TC Equinment Reference Manual, REMOTE CONFIGURATIONS).

In order to concatenagte with » TC 500 which does not propagate

the Clear to Send signals, the TD 700/800 contains within its
concatenation circuitry a delay circuit which synthesizes the

Clear to Send signal when actuated by the Request to Send signal.
The delay is adjustable by a field engineer to 50 milliseconds as
required by the Bell 202 family data sets, to 265 milliseconds as
required ty the Bell 103 family data sets, or to 15 milliseconds as
required by Burrcughs TA 713 and TA 783 data setse.

The Limitations on cabling for concatenation are defined by TC S00
requirements. With a8 50 card btackplane version of the TC 500 in the
string, the tctal accumulated cable length must not exceed 350 feet
at 3 data rate of 1200 bits per second. With the 60 card oackplane
version of the TC 500 in the string and data rates of 1200 bhits per
second or 18CC bits pver second, the total permissible delay is a
maximum of 32.5 microsecords and 13.3 microseconds respectively.
(see L/TC Ccuipment Reference Manual, NUMBER OF MACHINES PER DROP).
Far concatenating the TD 700/800, three specific cables are reaquired
in complying with the various ccmbinations.

a. 1TD 760/800 Adanter - a family of csbles 15, 25, 590 or
100 feet, which consist of a Bell Style plug and jack
on the respective ends conforming to the mating pair
cf the conrector. It may be ordered as the TD 7G0/800
bats Set ccnnector and is also used in coricatenating
multiplte TD 700°'s.

NOTE 1: Irternational installations might require an
additicnal data set to TD 700/800 cable utilizing
either an SEL style or a GPO style data set connector,
The Zell style connectcer is used in concatenating
multiple TD 700°'s.

NOTE 2: HWhen Bell data sets are used the first TD 7007800
rust be noc farther than 50 feet from the data set.

be. ID 700/7800 Ccncatenatiocn Adapter = A Cable assemblys



consisting of three Bell Style connectors and two
cables in a "Y" configuration. The cables are one foot
in lLlength each with a connector on each Limb. The left
connector is capable of mating as a plug with the data
set or upstream TD 700/800. The right connector is
connector is capable of mating as a jack with the down=-
stream TD 700/8300. The lower central connector mates
with the Terminal as a jack. (It may be ordered as 71D
54 Concatenation Y cabhle).

TD 7C0/8C0 to TC 500 Adapter - A cable,» 1 foot in length
which consists of a Bell style RS232C jack and a TC

500 SC0=-pin plug on the respective cable ends. Because
of physial distances betwsen machines, it will usually
be necessary to corplete the concatenation with a T0
7007300 Adanter Cable (see a. .above). This cable should
be ordered as a TAAC-1 kit (Transmissicn Adjunct Adapter
Cable).



TD 70C/7800 Adapter = Data Set Connector
TD 70C/&00 Concatenation Adapter TD 054
TD 7507800 = TC 500 Acdapter TAAC-1

[UNRE AN o
wonon

Cables not numbered herein may be found in the L/TC Eguipment
Reference Mznual, Remote Configurations.

TAEC 1
E(//,/————-\\\\\>ﬁ 3 2 TAEC
DATA
SET TC —
1 TD 700
2 TC
TAEC
TACC
DATA
SET TD 700 —
. TC
TAEC TC
1
DATA
SET TC
TD 700
TD 700
TAEC
DATA r‘(//*—_——~§\\\\\\>ﬁ
SET TC
TD 700
TDI 9 1
CPU
TD 700
TD 700

Figure 4=3. SAMPLE CONCATENATION
CONFIGURATION



LINE.CONIRGL.DISCIBLINES,
tine Control Nisciplires to be discussed are:

Burroughs Standard Poll/Select

Fast Select

Centention Mode

Multipoirt Broadcast Select (Optional)
Multipoint Group select (Optiocnal)
Point-to-Point Switched

Point=to=Point Dedicated (Contention)
IBM 22€0 Communication Procedures

POLL/SELECT. ‘ ;

The Data Communicatior Processor in a Poll/Select environment is
desiyned for utilizirg multidrop pneints on a network of private

or switched lires. Central 2ffice bridging is permitted and is

expected to be a norral part of the operation of this system.

Pollings cirected from the Data Center, is continuous. The
freauency of polling is a function of the Data Center. The polling
frequency may vary cduring the day, without affecting the terminal's
basic operation other thanr to change the frequenrcy of transmitting
and receiving messages.

A message is entered through the keyhoard. MWhen the message is
complete and the terminal is in a Transmit Ready condition, it
waits for a Poll frcm the Data Center to activate the transmission
of this message.

A message from the Data Center is received by the terminal if it
is in the Receive mcdes and is stored in memory and displayed.

Dcta messages transnitted to the Data Center will be acknowledged
by a single character ACK if received oroperly or by a single
character MAK if not properly received.

Receipt by the terminal of a2 single character ACK from the Data
Center (resulting frcm receipt at the Data Center of a good data
message) Wwill cause the terminal to transmit a single character
E0T. Wher the Data Center receives this it will transmit

ECT as part of the next oolling/selection routine.

Receipt by the terminal ¢cf a single character ACK from the Data
Center will cause the terminal to enter the receive ready mode
and count the transmit number.

Receipt by the remote of a single character NAK from the Data
Center (resulting frcm failure of the Data Center to receive
a good data message) will cause the remote to retransmit the messzge.
The terminal will retransrit the message as many times as it receives
a NAK from the Data Center. The data message will be retained in the

4=20



Transmit buffer by the rerote.

Failure of the Data Center to receive a messaage or an ECT from a
polled rerote will result ir the Data Center timing oute. ending
the sequence and transritting E0T, either as a single character

or as a nart of a new poll or selection. If the polled remote had
been Transmit readys, it Wwill still have its assembled message and
will te ready to transmit wher next polled.

Message_tormats.and._Length,
Poll Messsges.

The purpose of the foll Messace i1s to inquire of the terminal if
1t is reacy to transmit & messace. The terminal must receive a
pcll before it can begin transmission. The Poll Message starts
with EQ0T, fcllowed by the address of the terminal (AD1, AD2),

followed bty the Poll character (POL = p), and is terminated with
I EANN

Select Messages.

A Select kesssge inquires of the terminal if it is ready to receive
a messaqge from the Dats Center. It begins with EOT, followed by the
address of the terminal (AD1, AD2), followed by the Select Character
(SEL = ag)» and is terminated with ENQ.

Deta Messages.

Data Messages are messsaes containing data that are transmitted to
the Jate Center or are received from the Data Center. DNata MesSsSages
begin with Start of Header (S0H), followed by the terminal address
(AD1, AD2)» the ontioral transmission number (XMN), Start of Text
(57X)s the text of the message, and are terminated with End of Text
(ETX) and the Block Check Character (BCC).

Message Lenoth,

Poil and Selectior messages have a defined length of S characters.,
Data Messages have & defined number of control and format characters
of e characters plus the XMNs, if used. The text of a message may
not exceec the memory capbscity of the terminal. The characters
stered in memcry are described in the ASCII code charts, columns two
through seven (See Appendix B=1). The text portion consists of
everything following STY up to £TX (does not include ETX and BCC).

Certain response messages will consist of single characters.

essage.fopyentions.

=

Polling 3and Selecting is directed by the Data Center, and consists of
the Data CZenter transritting a Poll Message or a Select Message to the
terrinal.



A terminal will ignore any poll or select that is not addressed to it
or that contains a parity error.,

A terminal that is anticipatirg a single character response. will ignore
any single character messzge received (ACK, NAK or EQT) that contains a
parity error.

If the Data Center is anticipating a single character response and it
fails to receive a gocd character, it will time out, terminate the
sequence and reinitiate the transaction.

PQLL (PQOL).

A Poll will be acknowledged by the terminal transmitting a data message
if the terminal is output ready. A Poll to a terminal that is not out-
put ready will result in the automatic transmission of EQT hy the
terminal.



CENTRAL PROCESSOR TERMINAL

EOT (NOTE 1)
AD1 “YOU ARE”
AD?2
POL
ENQ
Y A READY
INVALID NO MESSAGE TO SEND
Y Y Y RETRANSMIT
PROCESSOR IGNORE EOT SOH=<—
TIMES OUT | AD1 “l AM”
AD2
(NOTE 4) [XMN]
STX
{ :
EOT .
(USUALLY CONTINUE POLLING) Egé

ERROR IN
MESSAGE MESSAGE
GOOD RECEIVED
ACK N¢K (NOTE 2)

[

EQT

(NOTE 3)

S —

BAZ

EOT (NOTE 1)

AD1 CONTINUE POLLING
AD2 OR SELECTING

[ ] INDICATES OPTION

Figure &4-=4, POLLING



NOTE

NCTE

NOTE

NOTE

This EOT may be the termination of a previous transmission
sequence. To minirize the effect of noise» the polling
seaquence may follow immediately.

If the Central Processcr receives a message for which the
character paritys, block checks, or terminal address test fails,
NAK may be transmitted calling for a repeat of the trans-
mission. This process can be repeated any specified number

of times (ray he zerc) at which time, if the test fails, an
error may be recorded by the Central Processor and E0T will

be transmitteds terminating the sequence.

If the terminal does not receive an ACK, NAK, or EOT
character, it may retain its message and remain quiet.
The central processor then times out and transmits an EOQOT
terminating the sequence. The terminal will retransmit
the message when next polled.

If the termrinal receives an invalid POL messager, it will
not respond. This lack of response will cause the Central
Processor to time out and initiate recovery procedures. No
response Wwill ordinarily be the result of one of three
conditions teing present:

a. The addressed terminal is not on line.
k. The EOT, POL, and/cr ENQ characters are corrupted.
c. The asddress #01, AL2 following the EOT is corrupted

thereby preventing any terminal on line from recognizing
the address.

-’

&
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SELECT (SEL).

A selection will be acknowledaed by a terminal transmitting a single
character ACK if it is receive ready.

Selection of a terminal that is not receive ready will result in the
transmission of a single character NAK by the remcte. This will cause
the Data Center tc transmit ar ENT character either as a single
character or 3s it continues its polling and/or selecting routine.
Data messasges transmitted tc the terminal will be acknowledged by a
single character ACK if received properly or by a single character

NAK if not properly received.

Receiot by the Data Center of a single character ACK from a terminal
resulting from receipt at the terminal of a good data message will
caus® the Data Center to re-establish the control state by transmitting
a single character EOT or an EOT that is the first character of a poll
or selection. The other terminals in this same network will now become
sensitive to the polling/selection routine which will now be reinitijat-
ed hy the Data Center.

Receipt at the Data Center cf a single character NAK from 3 terminal
resulting frcm failure of a terminal to receive a good data message
following selection will cause the Data Center to retransmit the
message. Continued retransmission resulting in receipt of NAK®'s up
to "n" times, by Data Center counts Will result in transmission by
the Data Center of EOT either as a single character or as part of a
noll or selection.

Failure of the Data Center to receive an ACK or a NAK in a specified
period of time from a terminal following selection results in the Data
Center timing out ard transmitting EOT either as a single character or
as the first character of a reselection, or a new poll or selection.

Failure of the terminal to receive 3 message from the Data Center
following selection will mean that the terminal will transimit neither
ACK nor NAK. The absence of this reply will be detected at the Data
Center anc the terminal will be reselected.



CENTRAL PROCESSOR TERMINAL
EOT (NOTE 1)
AD1 “YOU ARE”
AD2
SEL
ENQ NOT
RECEIVE RECEIVE
INVALID  READY READY
'IGNORE NAK ACK
PROCESSOR . Y
TIMES OUT |
(NOTE 5)
EOT (NOTE 2) |
SOH  RETRANSMIT |
AD1 “YOU ARE”
AD2
[XMN]
STX
ETX
BCC
ERROR IN
MESSAGE MESSAGE
GOOD RECEIVED
| AcK NAK (NOTE 3)
e — V
| ER Y
EOT (NOTE 4)
AD1 (NOTE 1)
AD2 CONTINUE SELECTION

OR POLLING

Figure 4=5,

[ 1 INDICATES OPTION

SELECTION
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NOTE 1

NOTE 2:

NCTE 3:

NOTE 4:

NOTE S

This £0T may be the termination of a3 previous transmission
sequence. Tc mininrize the effect of noise, theée selection
sequence may follow immediately.

If the termiral is not ready to receives as indicated by
the transmission of the NAK, the Central Processor may
retry the selection of that oparticular terminal at its
proper place in the rext selection cycle.

if the character parity or block check is not validated by
the terminal, it will transmit a NAK. The Central Processor
may retransmit the message a specified number of times.(may
be zerc). If the terminal still does not acknowledge the
ressages the Central Processor may terminate the sequence
with an EOT after recording the error. The Central Processor
mays at the option of the programmer, retain the message for
retransmission durinc the next selection sequence to the
specified terminal.

If the Central Processcr Jdoes not receive a response (ACK
or NAK) to its messaqe, it will time out and may retransmit
the blcck a specified number of .times (may be zero). If

no response is receiveds, the Central Processor will time
out, terminate the sequence wWwith an EOQT, and record the
error. The Central Prccessor mays, at the option of the
crcgrammers, retain the message for retransmission during
the next selection sequence to the specified terminal.

If the terminal receives an invalid control message, it
will not respond. This lack of response will cause

the Central Processor to time out and initiate recovery
crocedures. No response will ordinarily be the result
cf ore of four conditions being present.

3e The addressed terminal is not on Line.
te The EOT, SEL, and/or ENQ characters are corrupted.

Ce The address AD1, AD2 following the EQT is corrputed
thereby preventing any terminal on Line from recognizing
the address.

¢. The ETX character is corrupted. If the ETX character
was Lost the addressed terminal continues looking for
the ETX or an ENT. Therefore, one of the following two
rethods should be used by the Data Center when recovering
from the time out.

1) If the Data Center wishes .to readdress the terminal
which just caused the time out, it may. The initial
EQOT will return this terminal to the ready to receive
ressage state if the ETX had been corrupted.



2)

If the Data Center wishes to address another terminal

ocn the same line as the terminal which timed out, it
may proceed with the EQT, AD1, AD2», etc. seguence of
the communications procedures, for only tne terminal
addressed in the previous seqguence will be looking
for the ETX. The €0T of this sequence will return a
terminal waiting for an ETX to the "ready to receive
cortrol message"™ state.

FAST SELECT {fSLY.

The Fast Select nrocedure is used when it is desired to transmit a
message to 3 terminal whose status is known to be receive ready or
when the Data Center does not wish to test the receive status of the

terminal. The character 7/3 (s) of ASCII Modified Code for Information
Interchgnge (X34,

procedure. This
(FSL) character.

Line.Riscipline.

4, July 1967) is used to indicate the Fast Select
character is normally referred to as the Fast Select

The addressed termiral will resoond with ACK or NAK to a Fast Select.
ACK indicates the terminal received the message correctly; NAK
indicates an error occurrede. [f the reply is NAK, the Data Center
may retransrit "n" times ("n" may equal zero). Figure 4=6 shows the
character seguences used by the Fast Select communications procedure.

4=28
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CENTRAL PROCESSOR 1 REMOTE TERMINAL
RETRANSMIT |

Y
EOT (NOTE 2) |
AD1 “YOU ARE” |
AD2
FSL
SOH
AD1 “YOU ARE"
AD2
[XMN]
STX

NOT READY
OR MESSAGE ERROR IN
INVALID GOOD MESSAGE

IGNORE ACK NAK

Y (NOTE
3)

ETX >
BCC

PROCESSOR
TIMES OUT

E_ L (NOTE 5)

EOT (NOTE 4) |
AD1 |
AD1 |

(CONTINUE POLLING, SELECTION, ETC. _
| [ 1 INDICATES OPTION

e e | s —— " e, bt ettt

Figure 4=6, FAST SELECT

{Note 1)



NOTE 1

NOTE 2:

NOTE 3¢

NOTE 4:

NCTE 5

Fast Select is used when the Central Processor wishes to .
transmit a message withcut testing the receive ready status "
of the terminal. With Fast Select proceduress, the text

message imrmediately follows the selection sequence to which

there is no specific ACK/NAK response.

This EOT may be the termination of a previous transmission
sequence. To minirize the effect of noise, the Fast Select
seauence may follow immediately.

If character parity or block check are not validated by the
terminal, it will transmit a NAK. The Central Processor will
retransmit the ertire message a specified number of times
(may be zerod). If the terminal does not acknouwledge the i
ressage, the Central Processor will terminate the sSequence

with an EO0T, and record the errors the Central Processor may,

at the optiorn of the orogrammer, retain the message for re-
transmission during the next selection sequence for the

specified terminal.

If the Central Processor does not receive a response (ACK or |
NAK) to i1ts message, it will time out and may retransmit the

message a specified rumber of times (may be zero). If no

response is received, the Central Processor will time out,

terminate the seaquence with an EOT, and record the error.

The Central Proncessor mays, at the option of the programmer,

retain the messace for retransmission during the next N’
selection sequence for the specified terminal.

If the terrinal fails to respond, the Data Center should time
out. No response will ordinarily be the result of one of four
conditions being present:

a. The addressed terminal is not on line or not receive ready.
bt The EOT» FSL» SOH and/or STX characters are corrupted.

c. The address AD1, AN2, is corrupted thereby preventing
any terminal on line from recognizing the address.

d. The ETX character is corrunted. If the ETX character
was lost the addressed terminal continues looking for e
the ETX or an €0T. Therefores, one of the following
two rethcds should be used by the Data Center when
recovering from the time out.

1) If the Data Center wishes to readdress the terminal
which just caused the time out, it may. The EOQOT
will return this terminal to the "ready to receive
cortrol message™ state if the ETX had been corrupted.

2) If the Data Center wishes to address another terminal N
on the same line as the terminal which timed out, it -
may oroceed with the EQOT, AD1, AD2, etc.» Sequence



of the comrurications orocedure, for only the terminal
addressec in the fast select will be looking for the
ETX. The ERT cof this sequence will return a terminal
waitira for an ETX to the "ready to receive control
message™ Sstate.

CONTENTION (CCND.

The Contenticr procedure enables the central porocessor to termingte
polling of the multipoint network after placing the system in the
contention mode. Ir this mode any terminal desiring to transmit a
message to the central prccessor m3y initiate the polling activity
by transmittirg the character sequence AD1, AD2, POL» ENQ with the
deoression of the trarsmit key. The central processor will respond
by polling that terrmiral and continue with the normal oolling proce-
dure.



CENTRAL PROCESSOR

EOT (NOTE 2

NUL

NUL

CON “GO TO CONTENTION"

TERMINAL REQUESTING POLL

ALL TERMINALS GO TO CONTENTION MODE

POLL TO REQUESTING TERMINAL

¥ (NOTE 5)
AD1
AD2 “I AM"
POL (NOTE 3)
ENQ

'

EOT
AD1
AD2 “YOU ARE"
POL
ENQ

[

|

REMOVES ALL FROM CONTENTION

SOH

AD1

AD2 “I AM”
[XMN]

STX

ETX
BCC

Y

EOT (NOTE 4)
AD1
AD2

Figure 4-7.

|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

[ 1 INDICATES OPTION

MULTTIPOINT CONTENTION MODE

(Note 1)

e)



NGTE 1: The contentior procedure enables the Central Processor to
terrinate the ncllina ¢f a multiooint network szfter placing
the terminals in the contention mode. This feature is often
desirable during periods of low activity. Terminals are
placed in contention when the Central Processor transmits
the EOT», NUL», NUL, CON message. In this state the Central
Frocessor ceases to noll the termipals until "aswakened™.

NQTE

ry
.

This EQOT mey have been the termination of 3 previous trans-
mission secuerce. To¢ minimize the effect of noiss, the
"go to contenticn™ seguence may follow immediately.

NOTE 3: A terminal ir the contention mode can awaken the Central
Processor bty trarsmitting its address, POL, £NG. This
causes the Central ®°rocessor to poll the reguesting terminal.
If two termirals in contention attempt to transmit the
"wake=up" message at the same times, the carbled message
will csuse the Central Processor to initiate a cycle through
the ooll List tc determine which terminals are transmit ready.

NOTE &4: The poll tc the recguesting terminal removes all terminals
cn the Line from the contention mode. After servicing the
requesting terminal, it is wise to poll all terminals in
the seaquence {in case another has hecome transmit ready
while servicing the first) before returning all terminals
to the centention mode,

NOTE 5: The "go to corterticn™ message may be garbled in which
case the terrinal will not know to "awaken™ the Central
Frccessor with a POL request and will simply sit in the
transmit ready state indefinitely. For this reasons, it
is essential that the Central Processor periodically go
through its poll tist to ascertain the status of the
terminals. The terminals may then be returned to the
contentiord mode. Any terminal already transmit ready
will automztically send AD1, AD2, POL, ENEC.



BRCADCAST SELTCT (38sSL).

This procedure is used wher it is desired to transmit a message
to 2il terminals on 53 line. A special R2roadcast Select (BSL)
character 7/4 (t) of tha ASCII Modified Code for Informagtion
Interchance (X34.4, Julv 1967), is used in the selection sequence
to indicate tc all terminals that this is a broadcast message
and all are to accent the messacge., This code is followed by
the start of headinc (50H) of the message. No acknowledgement
of the select ocrtion of the messazge is made. Eroadcast Select
overrides the terminal “ocal and Transmit mcdess causing the
terminal to autcmatically switch to the receive mode and accept
the 3SL messace scurdina the audihle alarm.

Ling_Disciplioe.

The address A1, ADZ2, in the line procedure identifies the terminal
wrich will zckrecwledge receinot cf the message. The response of

the addressed termiral is ACK or NAK. ACK indicates the addressed
terrinal received the message. NAX indicates an error occurred in
transmission. If the reply is NAK, the Data Center may retransmit
"n" times ("n" may ecgual zerod. If the terminal fails to respond
Thke Data Center should time out. Figure 4-3 shows the character
sequences uUsea hy the Rrogdcast Sa2lect communications procedure.

o)
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CENTRAL PROCESSOR

TERMINAL

EOT
AD1
AD2
BSL
SOH
AD1
AD2
[XMN]
STX
ETX
BCC

Y

(NOTE 2)
“YOU ARE”

“YOU ARE"”
(NOTE 3)

MESSAGE ERROR IN

EOT

Figure 4=8.

GOOD MESSAGE INVALID
Y Y 8
ACK NAK IGNORE

T (NOTE 4) T

[ ] INDICATES OPTION

BROADCAST

(Note 1)



NOTE 1: Broadcast Select is a2 fast select of all terminals in the
rulticoint netwerk which contain the 3SL option. AD1, AD2
1s the terrirnal 1n the network selected to acknowledqge
receipt of the messace.

NOTE 2: This EQOT mav be the termination of a previous transmission
sequence. To minimrize the effect of noise, the hroadcast
sequence may follow imrediately.

NOTE 3: The XMN is ignored bv the terminal except in computation
of the BCC.

NCTE 4: If the message contains a parity error, the terminal
transmits 3 NAK which the central processor considers as
a request for rebroadcast of the last transmission., If
the Central Processor recejves no response from the
terminal, it times out (see procedure bhelow) and may
rebroaccast the message. Rehroadcasts are performed a
specified number of times (may be zero) and, if no
affirmative. acknowledgement is received, the Central
Processor records the error and terminates the broadcast
mode with a EOT.

Iime_ Qut_Becoyverys

No response will ordinarily be the result of one of four conditions
being present:

3. The addressed terminal is not on line.
be The ECT, SCHs BSL and/cr 3TX characters are corrupted.

Ce The sddress AD1, AD2», is corrupted, thereby preventing
any terminal on line from recognizina the address.

d. Corruption of the ETX character. khen this happens all
terminals unable to recognize an ETX will continue looking
for an ETX or an EOT.

Since all machines on a line listen to a broadcast select message if
the Loss of the ETX character is responsible for the time out, all
machines will be locking for an ETX or an EQT. The initial EDT of the
next control message will return all terminals to the "ready to receive
control message™ state allowing recognition of a3 poll, select, fast
select, etc.» sent by the Data Center.
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GROULP SELECT (GSL).

Group Select is a fast select of a group of terminals. The FSL
character of the fast select prccedure is replaced by the Group
Acdress in this comrunications procedure. The Group Addresss,

called the Group Select (GSL) character, may be any agreed upon
character from ASCII modified chart columns 2 through 7. The
address in the messaae is now the group address plus the individual
address of one cf the terminals in the aroup.

The Group Select character is assigned to the terminals at the
time of installatior in the same manner as the address is assigned.

Lipe_Brogedures

Those terminals having the grcug address matching the one in the
message Will receive the ressage. Group Select overrides the termingl
Local and Transmit modes, causing the terminal to automatically switch
to the receive mode to accept the GSL message sounding the audible
alarm. Cnly terminal AD1, AN2, cf the group will respond with ACK or
NAK as the case may be. ACK irdicates the terminal whose address is
AD1s, AD2, GSL received the message correctly; NAK indicates the
addressed terminal recognized an error in the procedure. If the reply
is NAK, the Data Center may retransmit "n"™ times ("n" may equal zero).
Figure 4-9 shows the character sequences used by the Group Select
comrunications procedure.



CENTRAL PROCESSOR TERMINAL

1

EOT (NOTE 2)
AD1 "
AD2 YOU ARE
GSL
SOH
AD1 ’
AD?2 YOU ARE
[XMN] (NOTE 3)
STX

MESSAGE ERROR IN
GOOD MESSAGE INVALID

¥ Y ¥
ACK NAK IGNORE

ETX
BCC

(NOTE 4)
l

X
(-

EOT
[ 1 INDICATES OPTION

Figure 4-9. GROUP SELECT

(Note 1)

9



NOTE 1:
\/

NOTE 2:

NOTE 3@

NOTE 4:

Group Select is a fast select of a particular group of
terminals in a3 multipoint network. Each terminal may have

2 group address for which it will accept the GSL message.

The terminel has the capability through internal adjustment

to recognize any one of the 96 possible GSL character
identificaticnrs from columns two through seven of the modified
ASCII code chart. (See Appendix B.) The address characters
AD1, AD2 are the address of the terminal seltected to acknowl-
edge the transmission for the group.

This E0T may have been the termination of a3 previous trans-
mission secuence. To minimize the effect of noise the group
selection mray follow immediately.

The transmission numher is ignored by the terminal except in
computatior of the Block Check Character.

If the message contains 3 parity error, the terminagl transmits
a NAK which sianals the Central Processor to repeat the trans-
mission. If the Central Processor receives no resnonse fronm
the terminal, it times out and may reselect the group. A
reselect or reoeat of a transmission takes place a specified
nurber of times (may be zero) until an affirmative acknow=
ledgement is received. If the group select Limit is reached
without receipt of an acknowledgement, the Central Processor
times outs records the error, and terminates the procedure
with an EOT.

Iipe Qut_Begovery.

If the terminal fails to respond, the Data Center should time out.
No response will ordinarily be the result of one of four conditions
being prasent:

The Addressed (AD1, AD2, GSL) terminal is not on=-line.
The EQOT, SOH, GSL, and/or STX characters are corruptede.

The address AD1, AD2 is corrupted thereby preventing any
terminal on=-line from recognizing the two characters.

The ETX character is ccrrupted. If the ETX character

was lost the addressed terminal continues looking for

the ETX or an EQT. Therefore, one of the following two
rethods should be used by the Data Center when recovering
from a time out. These methods are based on the assumption
that the time out occurred due to the loss of the ETX
(condition 4).

1) If the Data center wishes to address a terminal which
belongs to the group of terminals which caused the
time outs, it may. The initial EOT of the control
rmessage Wwill return all terminals in the group to the
"ready to receive control message™ state if condition &
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has cccurred.

2) If the Data Center wishes to address another terminal
on this same line but not belonaging to the group which
just caused the time outs, it may proceed with the EQT,
AD1, AD2, etc. The EQOT of the sequence will return any
terminals waitino for an ETX to the "ready to receijve
control mesage™ state.
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GROUP PGOLL (GPTIONAL).

The Group Poll procedure is an cption of the standard multipoint
procedure. The terminal has the capability of accepting an additional
AD1, ADZ other than its terminral address AD1, AD2. The Group Poll
address can be set by Field Erngineering with characters Setected from
columns 2 thru 7 of the ASCII code chart (see Appendix B). If these
group addressses are decoded during the standard poll procedure the
terminal will respord by attemoting to transmit an EOT character
(indicating no traffic) cr by transmitting a message if in the Transmit
mode. Orcerly transmission of data to the central processor by all
terminals having the same group address is accomplished by the
following:

a. AlL terminals with the same group addresses must be on the
same concatenation.

be A terminal with data tc transmit will block propagation of the
Reguest=to=-Send and Clear=-to-Send signals over the data set
interface lires until released by a successful transmission to
the central processor followed by the receipt of the ACK or
ECT characters fromr the central processor.

€. An EOT character will not be transmitted by any terminal
detecting s Request-to=-Send signal sent by any terminal more
remote fror the data set in the concatenation.

de No terminal will transmit anything until it receives, in
response to its Request-to-Send signals, a Clear-to-Send signal
from a terminal closer to the data set in the concatenation,

Data received by the central orocessor will be in order from the group
closest tc the central processor in the concatenation and ending with
and ECT from the group member most distant from the central processor
in the concatenatior. FEach message will contain the individual
terminal's address characters (AD1l, AD2). Upon receipt of an NAK
character, retransmission will be via the standard polt procedure.
Concatenated terminagls with the same group address for group polling
will pbe similar in their characteristics of the Request=-to-Send/
Clear-to-Send response tine.

The central processor may terminate a group poll sequence at any time
by transmittirg EOT in olace of ACX. The Terminals remaining in the
Group will not attempt to transmit and will retain their message until
the next poll. The termiral waiting for the ACK character will retain
its messacge for retransmissior with the same transmission number during
the next poll.
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NOTE 1:

NOTE 22

NOTE 3

NOTE 4

NOTE 5S¢

This procedure is used to reduce the overhead in a network of
terminals where several ‘are loccated at one location on a
cormen comrunication line. The receiot of one group poll will
if no terminals are outout ready, result in one response for
the grcup. Thus, the control can nass to the next group. In
ceriods cf low activity, the control will be able to go
through the polling list determining the output status of all
terminals with but one poll to each location, not each ter-
minal. Also» 1f multiple terminals are output ready at a
location, they are allcwed to transmit, in sequences in
response to one poll. Selecting, Broadcasts, Fast Select, etc.
are not affected by this group polling procedure. In 3
concatenation of terminals, 1f one of the terminals is removed
because of downtime, etc.» the loss of the missing terminals
will have ro affect on these procedures.

In this procedure, the polling sequence follows the same
format as a normal poll and uses the normal poll character.
Group potling is controlled by addresses only. The group
address i1s assigred to a2 group of concatenated terminals.
Each member of the group shall respond to the group address
as if the group address were 1ts individual address.

When the poll is receijved by the addressed groups» each
terminal connected to the data set via concatenation will
preoare to answer the poll by raising the Request=to=Send
signal Lline. The terrinals which have a message ready for
transmission will prepare their message; the terminals wWith
no messace will gprepare to transmit EOQOT. In sequence, each
terminal without the message traffic will sample the Request-
to=-Send signal line and, if 2 Request=to=-Send signal from
another terminal is detected, the terminal without message
treffic will cancel its E2T response and will wait for the
next EOT from the central processor,

Each messace sent in response to a group poll contains the
address of the individual responding terminal. The responding
terminal shall block the concatenated Request=to=Send and
Clear=-to=-Send signals related to terminals more remote from
the data set. These signals shall remain blocked from the
more remote terminals until the responding terminal has
comoleted its transmission and has received an ACK or EOQT
character frcm the central processor.

If the central processor detects an error in the message
received in respcnse tc a group polls, the NAK character will
be transmitted, thereby, calling for a repeat of the trans-
mission. This action can be repeated "n" times ("n" may be
equal to zerc), at which time, if the test failss an error
will be recorded at the central processor and an €0T char-
acter will he transmitted, terminating the transmission
seaquence. The termiral shall transmit the same message

when next oolled.



NOTE

o
o

NOTE 7:

NCTE 32

NCTE 9:

If the Terminal cdoes not receive an ALK, NAK or £Q7 o’/
cnaracter it may retain its mwessage and remain quiet. The

central processor will timeout and transmit an EQT char-

acters, therebys, terminrating the transmission seaquence. The
message will be retransmitted when next polled.

I1f no cther termirals are output readys FEQT is sent. In some
systems, the rnumber of messages allowed tc be sent from a
grous 3gs a result of a single poll may be Limited by system
eagreement. In this cases» EOT may be sent by the CP in place
cf ACK ever though other output-ready terminals may be in

the crcup awaitirg service. The terminal awaiting ACK will
retain its messacge until the next grouo poll is receivad as
will the remainirg outout=ready terminals.

As soon as an ACK character is received from the central
processor, the next output-ready terminal will transmit.

Wwhen an ACK character is received from the central processor
and no terrirals are output readys the last terminal in the
concstenated group shall be responsible for transmission of
the final EUT.



POINT=TC-POINT.

Point=-to=-Foint is a lire control discipline which allows two machines
to communicate with each other on a strictly one-to=-one basis. Because
only two machines can be Llistening to a line at any given time, the
addressinc scheme is limited to identifying the sending unit only
rather than the receiving unit as in multipoint disciplines. The TD
7007800 termiral is capable of two types of Point=to-Point Communica-
tion.

When using the switched line procedures, the stations contend for
master status. The "calling™ point assumes master Status

and the "called" point assumes slave status. At the conclusion of
message transfer, the relative status may be reversed if the called
terminal has a message to transmit. Master status may be passed back
and forth until no further wressages remain to be transmitted. The
stations then "hang up"™ and the connection is broken. Any further
transmission would require the transmitting station to "dial up" the
station to which it wishes to transmit.

When using dedicated (or Lleased) lines, the two stations on the line
contend for master status. When master status is established, the
master station proceeds with message transfer. At the conclusion of
any given message transfer, the stations return to the contention mode
ancd either may obtain master status.
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Figure 4-11.
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NOTE 1:
&/

NCTE

NCTE

NOTE

HOTE

NQTE

NOTE

This procedure apolies when a point-to-point Link is
established cver switched lines.

The calling station is initially considered to be the master
station and the called station is initially considered to be
The slave station.

If the slave station is receive ready, it transmits an ACK.
After detecting the affirmative reply, the master station
transmits 1ts message. If the slave station i1s not receive
ready, it will transmit a NAK in response to the enquiry.
The master station may then repeat its enquiry a specified
nurber of times (may be zerod). If no ACK is receiveds, the
master staticn proceeds to the mandatory disconnect.

If ar invalid reply or no reply is received by the master
station in resscrse to its enquirys, the master station
may repeat the enquiry a specified number of times (may
be zerc). If no ACK is received, the master station
proceeds tc the randatory disconnect.

I[f the master station receives an invalid reply or no

reply to a transmission, the operator may send a reply
recuest character, ENQ by depressing the XMT key. This

ENC may be sent "n" times. This ENQ asks the slave to
retransmit its last ACK or NAK. If the slave had received
an irvalid data message because of a bad control character
and did not respond to the master, the slave will, at this
coint, transmit a NAK indicating that it did not receijve

a good data message. The master should then retransmit the
Cata message. If the slave did resoond to the original data
messages, it will repeat its resoonse. If a valid acknowl-
edoement is still not received, the master station proceeds
to the mandatory disconnect to clear the connection.

If a slave receives a message for which character parity or
block check tests fail, a NAK will be transmitted. The
master will then repeat the transmission a specified number
of times (may be zero) lLooking each time for an affirmative
acknowledgement. If no acknowledgement is received before
the Limit cf transrissions is reached, the master proceeds
to the mandatory disconnect.

Cnce transmission from the master (calling) station to the
slave {called) staticn is comnleteds, the calling station may
relirquish master status to the called station by sending

an ECT. By exchanging ENT's, master status may continue to
te interchanged and ressages transmitted until at some

point neither station has anything to transmit.

If the new master statijon (originally the called or slave
station) has 3 messaae for the station which originally called
it the new master proceeds directly to the Message Transfer
Sequence (beginning ENQ, top of figure 4-11). If the new



NCTE 9:
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master has no message to transmitr, it may either initiate
the mardatory disconnect or transfer master status back to
the other station by transmitting an ECT.

Upon completion cf a Message Transfer Sequence, the master
station may omit the transfer of master status (EJT) and
croceed directly to the mandatory disconnect.

o)
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NGTE 1:

NOTE 2:

NCTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:

This procedure applies when there are two stations on a
cedicated peirt=to=pcint link, with neither station
cdesignated as the master station. Both stations contend
for master status by transmitting an EN@ and may seize

it under the condition that the other station is not also
contending for it at the same time. If master status is
not obtained, the operator should simply reattempt the
pracedure bty depressing the XMT key. The contention
prccedure determines the master/slave relationship of the
two statiors. A terminate function returns the system to
the idle conditicn.

The idle condition on the communication Link is the condition
which follows the terminate function (EOT) of the previous
transmission. In this condition, neither station has master
status but either station may bid for it.

A station Wwishing tc transmit, bids for master status by
sendinc the enquiry character ENQ and heginning its time

out functicn which is dependent upon the operator. The
operator will reinitiate the bid after the time out interval
if raster/slave status has not been established. To resolve
"simultaneous"”™ bids hy both stations which result in a garbled
message ignored by both the operator should reattempt the
grocedure by depressing the XMT key.

In case of an invalid renly, no reply, or NAK to the initial
ENGC character, the station hidding for master status
reinitiates the bid be sendinag the FNQ character again
(depressing the XMT key)., The station operatcr may reinitiate
any number of timess, and if still unsuccessful exit to an
error recovery procedure.

If Point B is ready to receive, it affirmatively acknowledges
(ACK) the ENQ. Poirt A then assumes master status and
proceeds with the message transmission.

If the master station receives an invalid reply or no reply

to a messade transmission, the operator may send an ENGQ

(which requests that the slave station retransmit its last

ACK or NAK) by depressing the XMT key. This ENQ may be sent
"n" times. If the slave had received an invalid data

message and because of a corrupted control character did not
reply to the master, it should now transmit a NAK causing the
master to resend the data message. If the slave did respond
to the original data message it will resend its last response.
I1f, after sending the reply request once, a valid acknowledge-
ment i1s not receiveds, the master station will time out and
exit to an error recovery procedure.

If the slave receives a message for which character parity
or block check tests fail, NAK is transmitted calling for a
repeat of the trsnsmission. This process is repeated a
specifies number of times (may be zerod)s and if the tests

®
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still fail, the master exits to the recovery procedure.

NOCTE 8: Failure of Point A to achieve master status or failure
of the master statior to receive 3 valid response to a
ressage results in transmission of an EOT to return the
system to the idles state.

IBv 2260 COMMUNICATION PROCEDURES.

The TD 70078300 D/L2 has, as ar cptions, the communication capability
of the I8M 2260 polling and select procedures. These procedures
operate at 1200 bps asynchrencus or 2400 bps asynchronous. The
data set used fcr this cornecticn is the 3urroughs Model TA 734-=24,
Western Electric Model 20! B, or equivalent.
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NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

NOTE S:

NOTE 6:

NOTE 7

NOTE 8:

NOTE 9:

NCTE 10:

NOTE 11:

NOTE 12:

The interfaca to the System 360/370 is via an IBM 2701 Data
Adapter Unit with a type III Terminal Adapter. The
IBM 2260 Display Terminal operates only over lLeased lines.

This STX character may cr may not he present in the pollinag
sequence. The determiring factor is the 360/370 environment in
which the terminal is operatina. Therefore, the capability

of acceptirg a pollirg sequence consisting of multiple
characters with the STX or without the STX is essential.

See rote 4 fcr valid pcll or select sequence. The characters
in a polling sequence may or may not be contiguous depending
cn the IBM system environment,

The number of ZUT characters that precede the address may be
eithar 3 (3s shown) or greater. The terminal will be able
to operate in either environment.

The polling sequence ccnsists of a 4 character sequence
starting either with EOT or SOH followed by AD2, AD2 and

the ASCII control character for poll (space) column 2, row 0.
It may be preceded by a variable number of characters which
are ignored.

AD1, AD2 can be represented by any characters in the ASCII
set column 2, row 0 through column 7, row 14.

The data message sent to the IBM 360/370 must begin with the
STX character follcwed by the AD2 value of the terminal.

At this point, the terminal should alsc be receptive
to a new pcll or select sequence. The terminalt will retain
the message and retransmit on the next poll.

The number cf EO0T characters may be either 1 (as shown) or
greater. The terminal will be able to operate in either
environment.

This STX character must be present and may be the start of
another poll or select sequence.

The most widely used reply in a Burroughs terminal network
would be the ACk character. However; the STX-E0T and STX=-
ECT=EDT-EQCT character secuences are allowed in an IBM 2260
environment, and would probably be the required reply in a
rixed IBM Z2260/Burrough Terminal System.

If an acknowledgement that ends with EOT is received, the
terminal will remain cuiet and wait for a new poll or select.
In sither case the terrinal considers the transmission
successful.

At this point, the central computer may poll the terminal,
coll another terrinal, select the terminals or select another
terminal.
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NOQT1E 1:

NOTE 2:

NOTE 3:

NCTE &4:

NOTE 5:

NGTE 6:

NCTE 7:

The interface to the System 360/370 is via an IBM 2701 Data
Adapter Unit with a type III Terminal Adapter. The IBM
2260 Disolay Terminal cperates only over leased lines.

This STX character may or may not bte present in the selecting
seqguence. The determriring factor is the 360/37C environment in
which the termingl is operating. Therefores, the capability

of acceptirg a polling sequence consisting of multiple
characters with the STX or without the STX is essential.

The characters ir 3 selecting sequence may or may not be
contiguous depending orn the IBM system environment.

The number of €E0T characters that precede the address may be
either 3 (zs shown) or greater. The terminal will be able
to operate ir either environment.

The selecting secuence consists of a 4 character seguence
starting either with EOT or SOH followed by AD1, AD2, and

the ASCII cortrol character for select (3) column 4, row 0, It
ray te preceded ty a variable number of characters which are
ignored.

AD1, AD2 can be represented hy any characters in the ASCII

set column 2, row 0 through column 7, row 15. If ASCII
charscter RFEL is used in the AD2 position in a selection
sequences, a hroadcast function will result with one device
being charged with replty responsibility. In Broadcast Select
all terminals with the same AD1 address must be grcuped on the
same ccncateration (see page 4=16). All terminals with power
on Wwill receive this message. A field installable modifica=-
tion will Llimit the reception to only the group defined by
AD1.

At this point, the central ccmputer may poll the terminales
select the terminsl, or select another terminal.

At this point, the terminal should also be receptive to
a new poll or select sequence.
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NOTE 1:

NCTE 2:

NCTE 3

NOTE 4:

NCTE 53

NOTE 62

NCTE 73

NCTE 8:

NOTE 9:

The interface to the System 360/370 is via a 2701 with type
IIT terminal adapter. The IRM 2260 Display Terminal operates
only over lezased lines,

The STX cheracter may or may not be present in the group
polling secuence. The determining factor is the 360/370
environment in which the terminal is operating. Therefore, the
capability of accepting a croup pollinc sequence consisting

of multiple characters with the STX or without the STX is
essertial. See Note & for valid poll or select sequence. The
characters in a colling sequence may or may not be contiguous
cepending on the IRM system environment.

The number of FQOT characters that precede the address may be
either 3, as shown, or greater. The terminal will be able to
cperate in either environment.

The arcup polling secuence consists of a 4 character sequence
starting either with EQT or SOH followed by AD1l, DEL. It may
te prececed by a variable number of characters that are
ignored.

AD1, can be reoresented by any character in the ASCII set Col.
2» Row 0» through Col. 7, Row 15, When ASCII character DEL

is used in AD2 position a grcup pollina function will result
Wwitn one device beina charged with reply responsioility. Any
terminal which has as its AD1 character that used in the group
pcil sequence car reply. Usinag the standard group polling )
hardware ar order of priority of response will be established
and on receipt of ACK for the just sent message the next out-
put ready terminal will transmit. FEach terminal will insert
in the message that it transmits its own individual AD?
identification. All terminals with the same AD1 address must
be grouped on the same concatenation (see page 4=1€).

The data ressage sent to the IBM 3607370 must begin Wwith the
STX character followed by the AJD2 value of the individual
terminals.

At this point, the terminal should also be receptive to
a new poll or select sequence. The terminal, and all others
waiting, Wwill retain the message and XMT it on the next poll.

The numper of EOT characters may be either 1 (as shown) or
greater. The terminal will be able to operate in either
environment.

This STX character must be present and may be the start of
another poll or select sequence. This terminal will remain
cuiet and bececme receptive to a selection. All others waiting
will retair their message and XMT it on the next noll.



NCTE 10:

NCTE 11:

NOTE 122

The most widely used reply in a Burroughs terminal network
would be the ACK character. However, the STX=EQT and STX=-E0T=
EONT are valid replies in a3 2260 environment and in a mixed
22€0/Burroughs termiral system would probably he the required
repty. To develop 2 true look=a=-like interface, the
capatility of accepting any of the listed responses must be
included.

If sn ackncwledgement is received that ends with £0T, the
terpinal will rermain quiet and wait for a new poll or select.
In either cace the terminal considers the transmission
successful.

At this point the certral computer may poll the terminals, poll
another terminals, select the terminal or select another
terminal.
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SECTION S

ENVIRONMENTAL CHARACTERISTICS

GENERAL _QESCSI2IION.

This section cdeals with the TN 700/800 pcwer supply electrical
characteristics, temperature/humidity range and barometric nressure
ranjee.

ECWER_SUEEZLI,

The power supply is part of the Control subsystem and is mounted Within
the control unit of the TN 700/800 terminal. The power supply provides
all necessary direct currents regulated voltages to the terminal. The
DC power is generzted fror the AC input line voltage and is aerived
from a single transformer. The primary side of the transformer is
ctapsble of adjustrert to accent a number of discrete values of AC line
voltages typical of both the domestic and international markets. Qut-
put voltages are not adjustable by Field Enaineers. The load is
ccntinucus with a 120% duty cycle. One ON/OFF switch controls all
outputs of the cower sunply.

ELECIRICAL _CHARACIERIQIICS.

TA = +25 £ unless otherwise specified.

TO 700 CuTPUTS:

Current
Nominal_Voltage Reagylation Capacity_(Amps)
+5.1 +2.5% 8.0
+12 +2.57% 0.175
+30 +57% 0.04
-12 +2.5% 1.0
-250 £2.5% 0.08
TD 800 CUTPUTS:
Current
Neripal_Voltage Regulation Capacify.CAmps)
+5.1 +2.5% 3.0
*12 :sz 0-175
+16 +5% 0.6
+16 +2.5% 0.01
-12 +5% 1.0



INPUT VCLTAGE.

Single nhases 5C snd 60 Hz & 1%, with taps for 100, 110, 115, 120, 127,
2C0» 238, 22G» 23%C» 240 VAC, t+ 10% with three wire input including
separate earth crounrd.

PROTECTICON.
Each output has over voltagge orotection. There are appropriate fuses

for each output voltace or the TD 700. QOutput sensing is provided for
the Lcss of +#+5.1V, ir order to protect the disolay panel.

JEMEERATURE _ANQ_HUMIDITY RANGE.

Operating Envircnrert:
I0.7Q0¢ 10,2090
32 tc 140 deg. F 32 to 140 deg. F
(G to 60 deg. C) (0 to 6C deg. C)

16% to 907 relative humidity 10% to 90% relative humidity
Nonoperating Envircrnment:

=29 to 158 deg., F 32 to 158 deg. F
(=34 to 70 des. C) (0 to 70 deg. C)

10% tc 90% relative humidity 10% to 90% relative humidity

SAROMEIRIC_PECSSUSEBANGE,
Uperating Envirconrent: 20 to 32 inches of mercury (5C to 80 cm Hg)
Nonoperating Environment: 10 to 32 'inches of mercury (25 to 80 cm Hg)
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APPENDIX B =

CODE CHART,

o/
AMERICAN STANDARD CODE FOR INFORMATION INTERCHANGE (ASCII)
MODIFIED
[ 2
b, — 0 0 0 0 1 1 1 1
b % R 0 1 1 0 0 1 1
< ’ i t b5 b.|b.|b Column ° ] : ] : ] : ]
| g LR ELE row 3~ © 1 2 3 4 5 6 7
ojo]o]o 0 NUL | DLE SP 0 @ P . p/POL
ofofo]1 ] SOH | DC1 ! A Q a q/SEL
ojoj1j]o 2 STX DC2 " 2 B R b r
' 0]o 1 |1 3 ETX | DC3 # 3 C S c s/FSL
l oli1]o]o 4 EOT | pca $ 4 D T d t/BSL
0]1]o |1 5 ENQ | NAK % 5 E u e u
ofrf1]o 6 ACK | sYN & 6 F Vv f v
o1 | 7 BEL/CON ’ 7 G w 9 w
" 1]ojofo 8 BS ( 8 H X h x
- 1100 |1 9 HT ) 9 I Y i y
1]o]1]o 10 LF * J yA , z
1 {o |1 | N VT + ; K C k
1]1fofo 12 FF , , < L ~ [
111 Jo | 13 CR . = M ] m
1[1]1]o 14 RS > N { n
NERERE 15 us / ? 0 } o




APPENDIX C -

JISPLAY CHARACTERISTICS.

\—/

The TD 70C display characteristics are as follows:

Dimensions ' 14.5 inches (36.8cm) X 9.4
inches (23.9cm) X 2.2 inches
(5.6cm)

Weight 7.5 pounds (3.402 kilograms)

Character capacity 256

Panel viewing area 9.2" (23.4cm) X 3.4™ (8.6cCm)

Character size 0.20" (S.1mm) wide, 0.28"

(7.1*m) high

Dot diameter 0.024" (.51mm)
Center to center dot spacing 0.040" (1.0mm)
Character spacing 2 blank columns of dots bet-

wean successive characters

Register spacing 3 blank rows of dots between
successive rows

Scanning rate 85 Hz (cycles/second) minimum
Flicker none ohservable

Average brightness (unfiltered) 25 ft = lambert, typical
Contrast ratio 20:1 (approximate)

Color Red=orange characters on dark

background

Viewing angle 100 deg. F minimum
Geometric distortion none

Linear distortion none

Focusing none required
Shifting none



APPENDIX C = (cont)

The TD 80C display characteristics are as follows:

Dimensions

Weight

Display rediurm
Character capacity
Text format (char/row)
Rows

CRT size

Display screen size

Character size

Character format
Character spacing
Register spacirg for 960
characters

Register spacing for 1920
characters

Refresh rate

Flicker
Display brightness
Contrast ratio

Color

Viewing angle

14.8 inches (37.59cm) X 16.4
inches (41.66 ¢cm) X 18.2
inches (46.23cm)

75 pounds (34 Kilograms)

CRT monitor, television scan

960 1920
go 80
12 24

12" (30.5cm) diagonals, 74 sq
inches (930.25 sg.cm)

9.5" (24ecm) wide X 7.5" (19cm)
high

0009" (2030‘“) Nide’ 002"
(5.1cm) high

S X 7 dot matrix

2 blank columns of dots be=-
tween successive characters

13 blank dot rows between
successive rows

-3 blank dot rows between

successive rows

60 Hz or S50 Hz, (input line
frequency)

none obhservable
50 ft Lambert, max.
20:1 (approximate)

white = P4 phosphor,
aluminized

100 deg. F minimum

)
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