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FOREWORD

This manual discusses some of the major aspects of a Multistation
Terminal. The primary purpose is to provide the reader with a reasonably

complete understanding of operating and programming principles.

The discussion is arranged in four basic sections and an appendix.
The first explains the characteristics of the terminal from both operational
and functional viewpoints. Controls available to the operator along with
basic operating procedures are coﬁered in the second section. 1In the
third section, attention focuses on programming; including flow charts
and communication sequences. The reader should pay considerable attention
to Section IV, Prograyming Aids. Here, some of the less obvious features
are discussed. An appendix is used to highlight all equipments used in
the configuration. Specifications are given for each equipment, as well

as a listing of available documentation.
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SECTION I

GENERAL DESCRIFTION

A terminal consists of a variety of data entry and retrieval
devices communicating through a processor. The 3290-4 terminal discussed
is capable of communicating with the processor over data cables at a
distance of 3000 feet. This terminal features data output in the form
of éathode-ray tube displays and hardcopy. Data entry is achieved by
entry keyb§ards associated with the displays. Figure 1-1 shows a typical

terminal.
A1l processing for the terminal is handled by the Equipment
Controller. This device is connected to the processor by data cables.

All input/output devices are attached by cables;

The crt display unit is termed a Display Station. When a

keyboard is added,‘it becomes a Display/Entry Station.

82142900 1-1
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Section T 3290 General Description

Two types of keyboards are offered. Each allows an operator
t0 compose a message and initiate transmission. The bagic keyboard
consists of symbol and editing keys which allow the operator to compose
a message on the crt and message transmission keys to initiate input.
An "edit" keyboard features numerous editing facilities along with a
"protected area' concept. These are in addition to the same symbol and

transmission key repertoire of a basic keyboard.

When one keyboard is used with a Display Station, it may be
attached or detached. Detached keyboards can be located up to twenty
cable feet from the display. When two keyboards are used with a station,

one may be attached and one detached or both may be detached. Figure 1-2

illustrates the various configurations.
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Section I 3290 General Description

©C

\1»\

DISPLAY STATION : Cf )
(NO ENTRY KEYBOARDS) DISPLAY/ENTRY STATION ~
(1 ATTACHED ENTRY KEYBOARD) Q:)

J

D0 0000 C

DISPLAY/ENTRY STATION DISPLAY/ENTRY STAT ION
(1 ATTACHED AND 1 DETACHED ENTRY KEYBOARD) (2 DETACHED ENTRY KEYBOARD.)

Figure 1-2. Display/Entry Station Configurations
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Section I 3290 General Description

Each Typewriter Station consists of a Selectric* typewriter
mounted on a desk-type pedestal. Because the station is restricted to
output activity, its keyboard is not used. A paper handler behiﬁd the

typewriter holds the paper supply.

O
C
C
O
O
C
C
C
C

Figure 1-3. Typewriter Station

*IBM Trademark
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Section I 3290 General Description

DATA PRESENTATION.

A Display Station features a lh-inch rectangular crt. Symbols
display within a nominal 6- by 8-inch area on the crt screen. Standard
display format is 20 lines of 50 symbols. An optional format is 13 lines
of 80 symbols. Fach symbol position is nominally l/h-inéh high by
l/8-inch wide and consists of a 5- by T-dot matrix. A symbol is formed
by brightening certain dots within the matrix. TFigure 1-¢ shows a typical
formation, using the letter A. Symbols include the alphabet in upper-
case, arabic numerals, punctuation marks, and several special symbols.

Figure l-ﬁwshows an actual crt display.

[ 1K BE)]
® (2
L ®
olo|o|S|e
0 1
[ ] | ]
. 3

Figure 1-4. Symbol Formation
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Section I 3290 General Description

FLOMW PHTEL
911 HES. T
y COQE--SITE -—PEHDINh-4
ELEY GURICURUS 218,
ELEY GURICURUS 27¢
ELE“ GURICURUS
00 BISPO
. 00 BISPO
MONTEIRD
. OE DENTRO
. OE DENTRO
. OE DENTRO
OF DENTRO
OE DENTRO
E5 OE DEWTRO
ELEY INHRUMA
ELEY INHALMA
ELEVY IHHHH1H
ELEY IMHAUMA

g

0 10

A
i
el
]
qoX

(415

B (RS I N IS W &
— 0 ) WO PO T e 00 O
LS'= I8 o BRaNS A I 0 g BN BN 5

14
4
g
g
ar

HOODOO0OOO0OO6O0

Figure 1-5. Display Presentatidn
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Section T 3290 General Description

OPERATTONAL DESCRIPTION.

In typical operation, the operator composes an inquiry message
using the alphanumeric entry keyboard. As the message is composed, it
is displayed on the crt. A chain of markers (underlines of symbol
positions) indicate to the operator where the next symboi will be
displayed. Initially, the markers extend from the left to the right
edge in the top line of the raster. In this case, the marker‘in the
upper left corner is called the entry marker.

Depressing a symbol'key enters a symbol at this position and
erases the marker. The next marker to the right now becomes the entry
marker. After reaching the end of the line, thé marker chain is auto-
matically displayed in the next lower line. When the end of the last
line is reached, the chain is re-displayed in the first line, with the

marker in the upper left corner becoming the entry marker again.

The data source may send start tab (TT ) and end tab (il )
symbols to stations with edit keyboards. These symbols form protected
areas on the crt. A protected area may only be entered by the data

source. The end tab symbol can also be enteréd via the keyboard.

82142900 . 1-8
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Section I 3290 General Description

Any attempt by the operator to enter this protected area results in an
automatic tab function. This moves the entry marker to the first symbol

posltlon beyond the end tab symbol.

/..smrr TAD END TAD

o e o o e e —

\—'-Y\.J
PACTEZTED AREA

Either complete or partial message transmission is possible
at the discretion of the user. A "start of text" indicator (W) may

be inserted anywhere on the display page to indicate the starting point

HOO00 00000

of transmission. Another indicator ( A ) is used to define the end of
the message. In this case, only data between the two symbols is trans-
ferred. TIf the start of text symbol is not used the upper left corner

Mmessaq e
of the raster becomes the starting position. The end of symbol

(A ), additionally, identifies the enclosed data as a "read" message

for transmission to the data source.

)

‘Cm

| N |
THIS PORTION OF THE MESSAGE |
WILL NOT BE TRANSMITTED.
®DATA INCLUDED BETWEEN THE_
START OF TEXT AND END OF
TEXT SYMBOLS FORMS THE READ

MESSAGE .2

- AR

ALL lNEOSMATION UP_THROUGH _\
THE END OF TEXT Svfsor wILL |
BE SENT TO THE DATA SOURCE

IN A READ MESSAGE.2

Complete Message

Partial Message

82142900 o 1-9
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SECTION II

OPERATION

OO0 00 00

Operator action governs most of the communications network.

This section describes the operations necessary to begin communications.

The descriptions provided are of a general nature. For more detail,

reference the applicable Reference/Customer Engineering Manuvals.

O O

Main power is applied via the control panel in the upper right
corner of the Equipment Controller cabinet. Figure 2-1 shows the panel,

while table 2-1 explains the function of each indicator and switch.

MANUAL THERMOSTAT POWER POV/ER

RELEASE | "OW TEMP 1 By_pass OFF ON

- Figure 2-1. Control Panel
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Section IT

TABLE 2-1.

3290 Operation

CONTROL PANEL FUNCTIONS

CONTROL

TYPE

FUNCTION

POWER ON

POWER OFF

THERMOSTAT
BY-PASS

HIGH TEMP

MANUAL
RELEASE

CONNECT

ERROR

Push-button
indicator- -
switch

Push-button
switch

" Alternate-action
‘push-button

indicator-switch

Indicator

Push-button
switch

Indicator

Indicator

When depressed, applies power to and
clears all controller circuitry. Releas-

“ing the switch allows equipment opera-

tion to begin. Dopressing the switch
during operation master clears all con=

troller circuitry. The switch lights
whenever power is applied to the con-

troller.

When depressed, removes power from
the controller. '

If the indicator is not lit, depressing the

switch lights the indicator and places
the controller in the by-pass state.

This state prevents an overtemperature
condition from removing controller
power. Depressing the switch again
disables the by-pass state and furns off
the indicator. In the by-pass state, the
indicator remains lit if controller power
is turned off.

Lights when controller temperature
exceeds 110 degrees Fahrenheit. The
indicator remains lit while an over
temperature condition exists, even if
controller power is off,

When depressed, resets the entry marker
at each Display/Entry Station and clears
all controller circuitry except data stor-
age delay lines. Releasing the switch

allows equipment operation to continue.

Lights when a message is being received
or transmitted by the controller.

Lights when an error is detected in an
incoming message and turns off when the
controller completes the error response
message.
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Section II 3290 Operation

COMPOSING A MESSAGE FROM THE KFEYBOARD.

The entry keyboard allows the operator to input data for
communications with the data source or local printout. Assuming an
initial power-off condition, use the following steps to make the terminal
operational.

(a) Depress POWER ON (figure 2-1).

(b) Rotate Display Station OFF/ON switch to ON position

(figure 2-2).

Figure 2-2. Display Station

82142900 2-3
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Section II 3290 Operation
LOCXOUT . g o ALERT -
: o UNATTENDED ATTENDED
aca . ' L . . . e .~ Lsexo

PRINT

R DD@@
 RELEEEELECTE
e saaaanagm
lﬁ iz J0de Ej lﬁ] JCICI

CoexouT Figure 2-3. Basic Keyboard
® o[ -
RNONRRIE K F? F:; s @] o
, @FD@EH.@MML~
B OOLLOOGO0EE
&ﬁ»QsWUUWUDUU e

-

AO0N0000000
[

w

ALERT

-n

Aumelicine
oown'| 1 ue

-

ungdl [Tl
sk )l 1) L x ﬂ . N ' i” < @"7 H SHIFT
exse | | sxip REPT - (sPacE BARL —\zl

Figure 2-4. Edit Keyboard

N

82142900 2-3A

200000066060



Section II 3290 Operation

There are 44 alphanumeric keys on the keyboard. Depression
of anyone of the keys enables the corresponding symbol to be displayed
at the current entry marker position; advancing the marker one symbol
position. The keyboard is electrically interlocked so the depression
of two or more keys, simultaneously, results in display of only one of
the selected symbols. The non-interlocking SHIFT keys are used to enable
selection of the upper symbol on the two-symbol keys. They have no
affect on single-symbol keys (the alphabet is in uppercase).

Should a symbol key be depressed when the entry marker references
another symbol, the old symbol is replaced by the new selection and the

marker advances.

ABCDEFGH + ‘;Z i**%> ABCDZFGH__

EDITING KEYS.

The following group of illustrations show the affect of the

various editing keys on the display.

Skip.
The SKIP key advances the entry marker one symbol position

without affecting data already displayed.

ABCDEFGH <+ SKIJ ——3> ABCDEFGH

82142900 ol
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Section II 3290 Operation

Backspace.
Depression of the BKSP key moves the marker one symbol position

to the left without affecting displayed date.

ABCDEFGH | | |
EEGH .+ [[BesP) s nscoeren

Line Skip.
The marker chain is moved to the next lower line when the LINE
SKIP key is used. Displayed data is unaffected.

s ABCDEFGH
ZY XUVUTSRAP

" ZYXWVUTSRQP

Return.
The RETURN key inserts a carriage return symbol ( ~ ) at the
current entry marker position. All data to the right of this symbol is

erased and the marker chain is moved to the next lower line.

ABCDEFGH_____-  aBCD-
ZYXUVUTSR@P j © ZYXUVUTSREP___
821&2900 2=5



Section IT 3290 Operation

Repeat.

Depression of the REPT key in conjunction with a seéond key
performs a repeated action as designated by the second key. TFor example,
depression of REPT and the "A" key causes repeated entry of the symbol
"A" onto the display screen. The REPT key functions with all keys
excebt the following:

(a) PRINT - a repeated printout is performed if the keys are

held down long enough.

(b) SEND

(c) CLEAR

(d) EDIT

(e) CILR/S CLR

Reset.

Depression of the RESET key moves the entire marker chain to the

top line without affecting displayed data.

AAAAAAAAAAAAAAAAA

[AaZaSalananaba i nm e

- BBBBBBBEB3BBBB3BEB 888B8B8838BBBBB8388
L eeeeeeeececcaccc + —> cceeeeececeeccccc
DDDDDDDDDDDDDDDDD DDDDDDDDDDDDDDDDD
EEEEEEEEEEEEEEEEE EEEEEEEEEEEEEEEEE
"FEFFFFFFFFEF FFFFFFFFFFFF

666666 T o !

GGGGGE
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gection IT 3290

clear (Basic Keyboard Only).
rases all data from the raster a

The CLEAR key € nd resets the

marker chain to the top line.

Teb and Tab Set (EAit Keyboard Only).

Two tab codes may be entered into memory: end tab and start

red from the keyboard and the data source.

tab. End tab codes can be ente

an be entered only by the data source and the operator

gtart tab codes ¢

may neither enter nor ignore start tab codes.

B and TAB SET keys function similarly to the tab and tab

ng the TAB SET key enters an en

The TA
d tab

set keys on & typewriter. Depressi

symbol (It ) at the cur nd advances the entry

rent entry marker position a
j

marker one symbol position.

TAB key 1s depressed, the entry marker searches forward

When the
to the first symbol position beyo

to the first end tab symbol and moves nd.

If no end tab symbols are present betwéen the entry marker position and

end of page, the gearch terminates when the marker reaches the end of
o the upper left corner of the

page. The entry marker then moves T

screen.



Section IT 3290 Operation

Start tab is used in conjunction with end tab to form a memory
protect area and can be inserted only by the data source. All areas on
the display screen preceded by a start tab symbol (1T ) and terminated
by an end tab symbol (/! ) cannot be entered by the operator (see Section
I). The data source can alter protected areas only when‘the information
is preceded by an access code. A practical application of this feature

is filling out blank forms.

An automatic tab function ?ccurs whenever the operator attempts
to move the entry marker under a start tab symbol (or end tab symbol by
backspacing); it is therefore impossible for the operator to move the
entry marker to any position within a protected area. The data source

may read only information displayed outside the protected areas.

Clear/Select Clear (Edit Keyboard Only).

The CLR/S CLR key removes all data from the crt excluding

protected areas and resets the marker chain to the top line. Depression

in conjunction with SHIFT clears all data from the crt, including protected

areas, and regets the marker chain.

82142900 2-8
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Section IT 3290 Operation
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AAAAAAAAAAAAAAA
iiBsBBI

8BBDBBIBBBSUEEB
iiccecneccecceccccccce icccu

oDODDDDODDDDDDD

EEEEEEEETNEEEEE N WEEEEEN

Edit (Edit Keyboard Only).

Depressing EDIT alone has no affect on displayed data. Depression

in conjunction with a symbol key displays that symbol at the existing

entry marker position and causes the symbol previously at that position

and all symbols to the right of that position on the same line to shift

one position to the right. The symbol in the last position of the line

is lost. EDIT also enables moving data with the LINE DOWN, LINE UP,

and DEL keys.

82142900 2-9



Section II 3290

AAAAAAAAAAAAAAA

s8BDBBEBBBHBESEDRD

: |EDIT| +
DDDDDDDDDDDDDDD
EEEEEEEEEEEEEEE
AAAAAAAAAAAAAAA
BEBB TEY '

BEBOBBBEBEES ot | -
YIELDS
————

bbOoDDDDDDDDDDDD

EEEEEEEEEEEEEEE

Line Down (Edit Keyboard Only).

Operation

AAAAAAAAAAAAAAA

tbBbBBBEBBBBBBDBBB

cccceccacccecceccccce

- e e e en ew e

DODDDDDDODDDDDDD

EEEEEEEEEEEEEEE

AAAAAAAAAAAAAAA

EpeBbBBBBEBBBESB

MLNOTICCCCHCCCCC

@ e e e m e we w e w ee e

DODDDDDDDDDDDDD

EEEEEEEEEEEEEEE

Depressing the LINE DOWN key by itself moves the entry marker
to the éorresponding symbol position on the line directly below its
current position. If this action places it in a protected area, an

automatic tab function is performed.

82142900 : 2.10
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AAAAAAAAAAAAAAA

ccceecececcecccecccccec
oboobDDDDDDDODDD

EEEEEEEEEEEEEEE

Depressing t

pressed

the bottom line ©

marker,

the line containi

AAAAAAAAAAAAAAA

cpBBBEBEBBBRBE

cceceecccecceccecccccec
ppDDDDDDDDDODDDD

EEEEEEEEEEEEEEE

O
C
C
C
O
O
O
C
C
n

he LINE DOWN key while the EDIT ke

causes symbols on the line containi

1ines below it to be shifted down one line.

£ the display are lost.

symbols to the left of the ma

but blanks are shifted in their place.

ng the marker are replaced by b

3290 Operation
AAAAAAAAAAAAAAA
BBDBBBEBBBBEEBOD

LINE
oown| T/ T
pODDDDDDDDDDDDD

EEEEEEEEEEEEEEE

y is held de-

ng the entry marker and all
A1l unprétected symbols on

On the line’containing the

vker position are not shifted down,

A1l symbols shifted down from

lanks.

AAAAAAAAAAAAAAA

LINE

I BEBEBEBB BB
EDIT | * lpown

- - - e =

YIELDS

-

cceccecececcecccccce

bDDDDDDDDDDDDDD

EEEEEEEEEEEEEEE
(E's ARE LOST IF PAGE ENDS HERE)
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Section IT 3290 ' Operation

Symbols displayed in protected areas are not shifted down,
but are replaced by blanks in the next lower line. Symbols shifted
into protected kareas are lost. The entry marker moves down one line and
if this places it in a protected area, an automatic tab is performed.
The LINE DOWN key has no effect when the marker is on the bottom line of

the display.

AAAAAAAAAAAAAAA‘

AAAAAAAAAAAAAAA
UBBBBQHQQQQQ.B__Q_Q ED“’ +'L|NE BBBBEB ﬁBBBBII
- : DOWN :
neececuncecceeceecccee icccus
‘ YIELDS »
oDDDDDDODDDDDDD - .ccececcceccecece

EEEEEEEENEEEEE N

DDDDODDD NEEEEE Il

EEEEEEEE
" (E's ARE LOST IF PAGE ENDS HERE)

Line Up (Edit Keyboard Only).

. Depressing the LINE UP key by itself moves the entry /marker
i

to the corresponding position in the line above its current position.

If this action places it in a protected area, an automatic tab moves

the entry marker outside the protected area.

182142900 2-12
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Section II : 3290 Operation

AAAAAAAAAAAAAAA
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Operating the LINE UP key with the EDIT key depressed causes

"OMOO000000

symbols on the line containing the entry marker and 21l lines below
it to be shifted up one line. A1l unprotected symbols to the right of

the marker position on the line shifted into are erased. On the line

originally containing the marker, symbols to the left of the marker are

not shifted up and are lost.

AAAANAAAAARAAAAA

AAAAAAAAAAAAAAA

LINE BEBOBE B B

BsBBBBEBBBBBDBBB E0IT| + | up

DDDDDDODDDDD

P--Ap-AP- AR
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opDODDDDODDDDODDDD e EEEEEEEEEEEEEEE
EEEEEEEEEEEEEEE
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Section TII 3290 Operation

Symbols displayed in protected areas are not shifted up, but
are replaced by blanks in the next upper line. Symbols shifted into
protected areas are lost. The marker moves up one 1iné and if this
places it in a protected area, an automatic tab is performed. The LINE

UP key has no effect if the marker is on the top line of the display.

AAAAAAAAAAAAAAA

AAAAAAAAAAAAAAA

iss . |LIN
BBBBBBBBHBBBNBB. EDIT | + aﬁf
_________ icccupopdDDDDDDD
YIELDS : ’
" EEEEEEEE

boDODDODDDDDODDDD

NEEEEELEEEEEEEE NEEEEE U

Line Clear (Edit Keyboard Only).

Depressing the LINE CIR key erases all unprotected data dis-
played between the entry marker and the end of the line. Areas protected

by start and end tab symbols remain unaffected.

Delete (Edit Keyboard Only).

The DEL key by itself has no effect on the display. Operation
of the DEL key while the EDIT key is depressed erases the symbol at the

current entry marker position. All symbols to the right on the same

82142900 2.1k
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Section II 3290 Operation

1ine shift left one symbol position and a space is entered in the last
gymbol position on the line. If a start tab symbol is displayed on the
line between the entry markgr and the right margin, it terminates the
left shift. The start tab symbol and all symbols to the right are
unaffected and a space is inserted in the symbol position immediately

to the left of the start tab symbol. The entry marker does not advance.

Example 1l: Without Start Tab

AAAAAAAAAAAAAAA AAAAAAAAAAAAAAA

sepBBBBBBBEEBEBBE pecocEsBEBBBBEDBED

EDIT | + | DEL

1

-

ABCDEFGHIJK

- -

-
1z
{e]

P A

YIELDS

B e et

DDDDDDDDDDDDD

<
o

ODDDDDDDDDDDDDD

EEEEEEEEEEEEEEE

Example 2: With Start Tab

EEEEEEEEEEEEEEE

AAAAAAAAAAAAAAA AAAAAAAAAAAAAAA

BBBBSBBEBBBBBB? £0iT | + | DEL BEBEDBBEBOCBBEBEBB
HIBKLURO ABCDEFGI WKLINO
. YIELDS
‘pDOODDDODDODDDDDD —t DODDDDDDDDODDDD
EEEEEEEEEEEEEEE EEEEEEEEEEEEEEE
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Section IT 3290 Operation

SPECIAL KEYS.
The two rows of keys on the upper portion of the edit keyboard

can be used to meet unique software requirements. The lower row consists

of "function" keys while the upper keys are called "status" switches.

Function Keys.

Any one of the 10 function keys places a unique symbol on the
display screen at the current entry mafker position, and the marker
advances to the next unprotected sy@bol positibn. Depressing function
key F¢ displays a plus sign with an overline (i), and F1 through F9
display the letters A through I, respectively. Each of these is also

displayed with an overline.

Status Switches.

The four status switches are alternate-action, noninterlocking
pushbuttons. The data source may read the setting of these switghes at
any time and interpret them in any manner desired. Each switch should |
be assiéned a meaning independent of the others. This prevents the data

source from receiving misleading information if the switches are read

‘while the operator is changing their positions.

82142900 - | 2-16
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Section IT 3290 Operation

TRANSMISSION CONTROL KEYS.

The remaining group of keys are classified as transmission

control keys. They aid in determining output‘activity.

Transmission to Data Source.

At some point during the formation of & message, the operator

should determine how much of the displayed message is to be transmitted.

OHH66000060

A "start of text" (STX) key permits the operator to maneuver the starting

point. Use the following steps if a partial message is to be formed.
(a) Move the entry marker one symbol position to the left of

the desired starting point.

(b)  Depress the STX key. This inserts the associated symbol
(wm) above the entry marker, and the marker is advanced.
Any other STX symbol on the page will be erased.

(¢c) The STX symbol will be the first symbol read.

82142900 2-17
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BBBBBBBBIBBBIBS
icccuceceeccecece
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Operation

AAA AAAAAAAAAAA

BBBBBBBBIBBEIGS

icececue

ODDDDDDDDODDDDD

UEEEEEEEEEEEEEE

The SEND key is used to terminate the message and request the -

data source to read the displayed information. In addition, it locks out

the keyboard (the LOCKOUT indicator will light); preventing any further

key depressions until the message is read and a correct reply received.

The MANUAL RELEASE button on the control}er‘will release the keyboard

without affecting the display.

(a) Move entry marker one symbol position to the right of the

(b)

82142900

last symbol in the message.

m eesaq&
Depress SEND key. An "end of

" gymbol ( A ) will be

displayed above the entry marker, and the marker chain will

be reset. When reset, the entry marker will reference the

STX symbol (if one exists) or the symbol in the upper left

corner of the raster (if no STX symbol is present).
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STX NoT PRE5EQT’
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When the data source begins to read the displayed information,
the CONNECT indicator on the controller lights. This indicator is 11l1-
uminated whenever the terminal is transmitting or receiving information.
As the read operation prbgresses, the entry marker continually advances.
Upon completion of the read, it is displayed one symbol position to the
.right of the end of text symbol. The keyboard, however, rémains locked

out while the terminal awaits a reply from the data source.

Local Printout.

The operator has the option of locally printing displayed
information rather than transmitting to the data source if a typewriter
is associated with fhe Display/Entry Station. In this instance, the STX
key is of no value since printout beginigwa?h the symbol in the upper

in

left corner of the raster. The end of symbol ( ¥ ) in this case is

inserted by the PRINT key.

82142900 2-19
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(a)

(b)

(c)

EBEDDEBDREBBEBB

cceceececcceccecceccecccec

AAAAAAAAAAAAAAA

opDODDODDDDDODDDD

EEEEEEEEEEEE_

3290 Operation

Move the marker one symbol position to the right of the

last character to be printed.

Depress PRINT. The keyboard is locked out (LOCKOUT will

light) and the marker chain reset to the top line in the

pront
raster after the end of symbol ( ' ) is displayed.
P et .
A1l data up to the end of symbol will be printed
print
(end of is not printed).

1]

a2
o
jea)
es}
es)

EEEEEEEEEEEE?

- -

A1l symbols ar%‘typed exactly as they are displayed, with the
[ATYY;

exception of end of '’ and start of text symbols.
AAA®A is printed as AAA2A
AAAA is printed as AAA
AANA is printed as AAATA
AAA=A is printed as AAAKA
82142900 2-20
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Section II 3290 Operation .

After transfer to typewriter module has been completed, the

keyboard is released to the operator. The display remains, however, and

OO0 0 00

must be cleared if another message is to be generated.

Unattended/Attended and Alert Operation.
1
As long as the operator is present at the terminal, the
UNATTENDED/ATTENDED switch should be in the ATTENDED position. Under

normal circumstances, this means that the ALERT indicator and alarm will

O 606

be activated when the data source wishes to transmit data (the ALERT
alarm can be turned off with the ALERT switch on the keyboard). This

feature allows the operator to complete any message in progress and depress

either PRINT or SEND. An activated SEND key will prevent an incoming
message from destroying the one composed locally; and turns off the light
and alarm. PRINT does not turn off the light and alarm, but the stored

i

message is protected from destruction by incoming data.

Whenever the site is to be vacated, but left operable, the
UNATTENDED/ATTENDED switch should be placed in the UNATTENDED position.
This allows the data source to gain access to the tefminal for output
purposes. Receipt of an STX or El (end of text) code from the data

source lights the UNATTENDED indicator.

82142900 2.21
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Section IT 3290 : Operation

In the UNATTENDED mode, the ALERT light and alarm are‘disabled.
Correct receipt of an alert message from the data source clears the display
screen, displays an El symbol ( ) in the upper left corner of the crt,
and resets the entry marker. This one-character message is transmitted
to the data source when the station is polled. The eﬁtife operation
simulates SEND key depression. The ATTENDED mode can be re-established

by placing the switch in the ATTENDED position.

~Lockout Indicator.

’

The LOCKOUT indicator is activated whenever the keyboard is
disabled. Under normal operating conditions, this situation occurs in
the following instances: |

(a) Depressing the SEND key lights the LOCKOUT indicator and

disables the keyboard with the exception of the CLEAR

or CLR/S CIR key which is also disabled when the data

source polls the station for a SEND key depression. This
enables an operator to disable the send request and clear

the display screen 1f he decideé, before the station is
polled, not to transmit the message. When the data source
‘polls the station, the CLEAR or CLR/S CIR key is disabled.

The keyboard is enabled and the LOCKOUT indicator extinguished
following co?rect receipt of a write message containing

an F1 or STX code from the data source.

82142900 2.22
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Section II 3290 Operation

(b) The keyboard ;s disabled and the LOCKOUT indicator 1lit when
the Dispiay/Eﬁtry Station receives a message from the data
‘source modifying ﬁhe displéy preéentation. The keyboard
is feleased and the LOCKOUT indicator extinguished following
correct receipt of a write message containing an El or
STX code from the-data source.

(c) When a typewriter is associated with a Display Station,

depreSsing the PRINT key activates the LOCKOUT indicator

HOHO06 00000

and disables the keyboard. Following message transfer,
the keyboard is enabled and the LOCKOUT indicator

extinguished.

(d) The keyboard is disabled and the LOCKOUT indicator 1it

when the station is in the UNATTENDED mode.

82142900 2-23
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Section II 3290 Operation

OPERATION OF THE TYPEWRITER STATION.

This station consists of a Selectric¥ typewrlter mounted on a
stand containing the power supply. - Basic operatiéns are performed by
‘a mo%ing typeball, containing the repertoire, while the carriage remains
motionless. Various other features common to most electric typewriters
are included. However, this device is used for output only, so the |
keyboard (with the exception of the ON/OFF switch) is not functional.
Figure 2-5 showsthe typewriter controls while table 2-2 explains

the. functions.

PAPER
SPACE RELEASE PAPER

SUPPLY

MuLTICCPY

INTENSITY

LEFT-RIGHT
MARGIN

MANUAL
PAPER
ADVANCE
ON/OFF (Twoh

Figure 2-5. Typewriter Controls

*¥Trademark of IRM
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Section IT 3290 Operation

TABLE 2-2., TYPEWRITER STATION CONTROLS

CONTROL

O
O
C
C
C
C
C
C
C
C

NAME TYPE ' FUNCTION
ON/OFF Rocker Turns Typewriter Station power on and off .
B Switch
Keyboard Keys " Not used.
Manual Paper Knobs Advances paper through the carriage assembly.
Advance S S ‘ -
Line Space Lever Selects single or double spacing.
0 Left-Right Sliding Determine the left and right typing margins.
Margin Tabs :
(D Intensity Lever Adjust the.sfriking force of the typing element.
0 Multicopy Lever Provides even printing for carbon copy typing.
m Low Paper | ‘ Automatically removes power to the typewriter
| Swnt.ch when the paper handler is out of paper.
w Low Paper Push- Illuminates when the paper handler is out of paper.
gj;;j:or- Button | When the paper handler is refilled, depressing
0 ' the switch turns off the indicator and enables.
0 typewriter power. o
0 82142900 2-25
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A paper handler is provided to perform the stacking and storing
chores required with the use of continuous-strip paperf The paper is
stored in the bottom tray and is threaded through the slot to feed the
tractor assembly in the typewriter. The typewriter processes the paper
and stacks it in the upper tray. The paper passes over é pressure—type
switch, located on the handlere which halts printout when the paper has

run out. Figure 2-& shows the handler.

All that is‘really required to make the station operational is
(1) ensure there is paper threaded, and (2) depress the ON/OFF rocker

switch on the typewriter keyboard to the ON position.

Figurei2-6. Paper Fandler

82142900 - 226
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SECTION III

PROGRAMMING

The 3290-4 (Edit) Multistation Terminal is designed for opera-
tion with the 3000 series of computers and.associated data channels.
Communications between the terminal Equipment Controller and data chan-
nel is via data cable and data is passed in parallél.

SIGNAL LINES.

Communications between controller and data channel consists of
three types of signals: Command signals which are issued to the con-
troller by the data source directing that certain operations be performed,
Control signals which are issued by either data source or controller to
each other that indicate tﬁat certain conditions exist or that certain
operations have been performed, and Information signals which pass the
actual data and the status of the terminal (figure 3-1).

COMMAND SIGNALS.

Command signals issued by the data channel to the terminal are:
the Connect signal, Function signal, Data signal, Read signal, Write
signal, Suppress Assembly/Disassembly signal, Negate BCD Conversion sig-
nal, and the Master Clear signal.

Connect Signal.

The Equipment Controller receives a Connect signal when the
data source wishes the terminal to interpret the code on the Data Lines

as a Connect Word. The controller connects only if power is on, parity

PD 82142900 3-1
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3000 SERIES
" PoMPUTER
CHANNEL
oR
Looo SERIES
CoMPUTER
YiA
LL31 ADAPTER

SUPPRESS ASSEMBLY/DISASSENELY,.

NEAATE BeD conveRsIol

Y

’

CHANNEL Busy

MASTE R_CLEAR

v v ¥

REPLY

REJECT .

END oF RECORD

statvs unes (0z)

I} NTERRUPT LINES (8)

A A A L A

PARITY ERROR

3290 Programming
LINES (12
» DATA LINE u.) -
< PﬂQnTY LINE 'bh
CoONNELT -
FuNCTiol .
>
READ .
WRITE .
' S1eNA DisPLAY
I L
LAk P COoNtTROLLER

Figure 3-1. Communications Lines Between Data Channel

and Terminal Equipment Controller.

is correct, and the most significant 3 bits (211, 210

, and 29) of the

connect code match the number setting of the EQUIP SELECT switch on the

interface module.

If a parity error exists on the connect code, the

controller does not respond but the ERROR indicator on the controller

external switch indicator panel lights on all Equipment Controllers

PD 82142900
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Section III 3290 Programmming

associated with that communications channel. After a delay of 100 micro-

O000C0

seconds, the data channel generates its own internal Reject signal.
Once a controller connects to the computer, it remains con-

nected until the data source initiates a disconnect. A connect code with

-

the upper 3 bits not matching the controller Equipment Select switch
setting, a Master Clear signal, or a release function code performs a

disconnect.

Function Signal.

The Function signal is a command by the data source for the
controller to interpret the word on the Data Ljnes as a function code.

If the controller is connected to the data channel and can execute

o666

the function at the time it receives the Function signal, it initiates
the function and returns the Reply signal. If the controller cannot

perform the function, it returns a Reject signal. The Function signal

and 12 bit function word drop when a Reply or Reject signal returns.

If a Reply or Reject signal does not return within a 100 microseconds,

O

the computer generates it own internal reject. If parity error exists
on the function code, the controller does not perform the function but
returns a Parity Error signal and the ERROR indicator on the controller
panel lights.

Once the controller accepts a function code, all other function
codes are locked out until it acts on the first one. The controller does
not stack up the function ocdes; it returns a Reply or Reject within 5

microseconds.

Read Signal.

The Equipment Controller interprets a Read signal as a command

to begin reading data from a station memory.

Write Signal.

The Equipment Controller interprets a Write signal as a command

to begin writing data in a specified station memory.

PD82142900 3.3
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Section IIT 3290 Programming

Data Signal.

The computer sends a Data signal to the controller for each
12-bit data word during read or write operations. When the controller
transmits a Reply (or End Of Record) signal, the Data signal drops.

Dufing a read operation, the Data signal indicates the computer
is ready to accept a 12-bit data word from the controller. During
'a write operation, the Data signal indicates the computer has placed
a 12-bit data word on the data lines.

Suppress Assembly/Disassembly Signal.

During a read operation, the Suppress Assembly/Disassembly
signal forces the controller to assemble O's in bits 6 through 11 of
12 bit byte. In a write operation, bits 6 through 11 are not used
when the Suppress Assembly/Dissassembly signal is enabled. The signal
has no effect on the address word during a read operation initiated by
an interrupt.

Negate BCD Conversion Signal.

Information from the computer is in either internal or external
binary coded decimal (BCD) form. When the data channel sends a Negate
BCD Convefsion signal to the controller, communication takes place using
external BCD codes. When the Negate BCD Conversion signal drops, comm-
unication takes place using internal codes.

Master Clear Signale

A Master Clear Signal sent from the computer returns the
Equipment Controller to its initial condition and starts the polling

operation if a poller is included.

PD 82142900 3-4
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Section III 3290 Programming
CONTROL SIGNALS.
Control signals used between data channel and controller are:

Channel Busy, Reply, Reject, End of Record,-Interrupt, and Parity Error.

Channel Busy Signal.

The Equipment Controller receives a Channel Busy signal when
the computer communications channel is active during a read or write
operation.

Reply Signal.

56660600000 0C

The controller transmits a Reply signal in response to the
following:
a) A connect code with no parity error when the equipment

select code matches the number selected by the EQUIP SELECT switch,

status is ready, and the controller is not busy. The station select
code must reference an existing station except in response to an interrupt
when the code may be 0000.

b) A function word with no parity erfor provided the controller
can perform the specified function at the time it receives the Function
signal.

-e) A writevoperation after the controller samples the
data lines in response to a Data signal.

d) A read operation when the controller has a word on
the Data lines in respbnse to a Pata signal. The End of Record signal
is an exception to thisvcondition.

The Reply signal drops when the Connect, Function, and Data signals drop.

PD82142900 3-5
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Section III 3290 Programming

Reject Signal.

The contreller transmits a Reject signal in response to the
following:

a) A connect code (with no parity error) specifying a non-
existent or busy station. |

b) A function code (with no parity error) specifying an
illegal function.

c) A function code (with no parity error) which coannot
be performed within 5 microseconds after receipt of the Function signal.

d) An.alert function to a poller that had its alert request
status cleared,.

End Of Record Signale~

The Equipment Controller transmits an.End of Record signal
(instead of a Reply signal) in response to the next Data signal following
transmission of an end of message code or a local station status word.
The End of Record signal drops when the Data signal drops. If the Read
signal drops before the read operation completes, the controller does
not transmit the End of Record signal.

Interrupt Signal.

Each Equipment Controller attached to a given data channel is
assigned to one of eight separate interrupt lines selected by the
equipment select switch. The Interrupt signal indicates to the computer
that a pfedétermined condition has been reached. The interrupting con-

dition can be determined by a program sampling the status lines following

PD8214 2900 3-6
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Section III 3290 Programming

transmission of an Interrupt signal if the controller is connected.

The interrupt drops upon receipt of a master clear, select function
code, release function code, or clear function code for that particular
interrupt.

Parity Error Signal.

The controller transmits a Parity Error signal when a parity
error exists on a function code or a write operation. A Parity Error
signal is not generated for a parity error occurring on a connect code
or a read operation. During a write operation, a parity error on one
word of a 12-bit byte results in display of both words as parity error

symbéds when the Suppres Assembly/Disassembly signal is disabled.

INFORMATION SIGNALS.

Information signals exchanged between computer and terminal
are; data signals passed in parallel over twelve lines, the parity bit
signal accompanying each data word, and the status signals, passed in

parallel over 12 lines.

Data Lines.

During a read operation (input to the cqmputer), the 12 data
lines carry data, 12 bits at a time, from the controller to the com-
puter. During a write operation (output from the computer), the lines
carry data from the computer to the controller. The data lines also
transmit 12-bit connect and function codes associated with Connect and

Function signals.

PD 8214 2900 3-7
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Parity Bit Signal.

A parity bit accompanies each 12 bits of data, connect code,
and function code transmitted between the computer and the controller.
0dd parity is used, i.e., the total number of 1l's transmitted is always
én odd number.,

Status Signal Lines.

OO0 0000 0C0

Following a connect operation, the contvroller places information

on the status lines to indicate its operating conditions to the com- Qf\
e
puter. Display subsystem status remains enabled to the ocmputer until

(
the controller is disconnected. The'’computer may sample the status lines W
at any time. /-\
COMMAND AND CONTROL CODES. N
AN
Controller command and control codes include connect, function, e
and status codes. The connect code is used in addressing the display Qk;
subsystem. Function codes, with the exception of reset, reset clear, P
alert, read station status, and release, set up and remove interrupt A
- s . am™
conditions in the controller. Status codes indicate the conditions W

existing at the Equipment Controller. Following is a description of the
connect code, function code, and status line assignments.
CONNECT CODE.

The computer transmits the connect code to the controller over
the 12 data lines along with a connect signal. The controller interprets

the connect code as follows:

PD 82142900 3-8



Section IIT’ 3290 Programming
] %,8 4.3 o
EQUIPHENT 2 stAaTION

SELECT SELECT

Bits 9 through 11 designate the number setting of the controller equipment
selector switch. The station select portion of the connect code allows
selection of a station connection to a station that caused an interrupt.

Bits 4 through 8 are not interpreted.

FUNCTION CODES.

The data source transmits the 12 bit function code over the

HOHO0000000

12 data lines along with a Function signal on the function line. Table
3-1 lists and describes the controller function codes.

Table 3-1. Controller Function Codes;

CODE TITLE OPERATION

0000 ‘ Release Disconnects the subsystem from the
channel, clears all interrupt selec-
tions, and clears the Parity Error
signal . '

0010 Reset . Positions the entry marker on the
selected Display Station to the first
symbol position of the page. The
Display Station indicates busy status
for 20 to 40 milliseconds after receipt
of the function.

oot ' Reset-Clear : Positions the entry marker on the

' selected Display Station to the first
symbol position of the page and clears
the memory of the selected Display or

PD 82142900 3-9
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Section III 3290  Programming

Table 3-1. Controller Function Codes (Cont).

CODE TITLE OPERATION

Typewriter Station. The station indi-
cates busy status for 20 to 40 milli-

seconds -
0012 - | Clear Send Clears the send request causing the
Request present station interrupt, but allows

the station keyboard to remain locked
out and the send request status to
remain active until that station has
been read by the computer.

0013 ' Reserved.
0014 , Reserved.
0015 - Read Station " | Allows a one-word read (without -

Status resetting the selected station's entry
marker) to check station status and

the keyboard status switches. Response
words to 0015 are in the following
format. A release function or End of
Record signal after the one-word read
clears the 0015 function.

M 10 ,9 L, 5 4 , 3 o

, KEYBOARD 1od
I ”*» STETwS SwiTel | a0 : :Th.r
B()SY ‘ DDRES S
. /// 4 3 z | Al &
L : : : \_ STATION RVAILEELE
(PowER ON)

. SEND REQVEST
e .'”Disjolay Station Response I o
‘ , S, & 3 0

STRTIWON
ADDRESS

A

\— STRTION AVAILASLE
(PowWER ON)

T.y;hblé‘v’v.rivter Station Res.pdﬁ.se :
* Indicated in controller sfatus bits..

PD 82142900 3-10
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Table 3-1. Controller Function Codes (Cont).
CODE TITLE OPERATION |
0020 ‘Enable Interrupt Allows generation of an interrupt
for Ready and when a typewriter operation is com-
Not Busy plete. Reselection removes a previous
_ interrupt . '
0021 Clear Interrupt Removes the 0020 interrupt and enable .
for Ready and
Not Busy :
0022 Enable Interrupt Allows generation of an interrupt
on End of when a read, write, or a reset or
Operation reset-clear operation is complete by
the selected station. Reselection
removes the previous interrupt and
enable. ‘
0023 Clear Interrupt on Removes the 0022 interrupt and enable .
End of Operation :
0024 Enable Alert Enables generation of an interrupt
Interrupt upon completion of an alert message
by a poller. Reselection removes the
previous interrupt and enable.
0025 Clear Alert Removes the 0024 interrupt and enable .
Interrupt
0026 Enable Station Enables generation of an interrupt if
Interrupt a SEND key at a local Display Station

PD 82142900

3-11

is depressed or a Typewriter Station
has completed a computer-initiated
printout. Reselection removes an
interrupt resulting from a previous
selection if a read or write operation
was performed on the interrupting
station prior to reselection. Function
0012 removes the interrupt condition
on the selected station. Stacking of
station interrupts is possible. If more
than one station has a SEND key
depressed, another interrupt occurs
immediately after reselection.
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Table 3-1. Controller Function Codes (Cont).

CODE TITLE OPERATION
0027 Clear Station Removes 0026 interrupt and enable.
Interrupt
IXXXXXXX0011 Alert Sends an Alert signal to the connected
(Binary) station. If the connected station is a

poller, bits 4 through 7 indicate the
remote station and bits 8 through 10
indicate the remote site to be alerted.
If not a poller, bits 4 through 10 are

ignored. -
! 1,10 8. 17 4, 3 °
: SITE STRTION
1 ADDRESS APDRESS 6 o 11

Alert Code Format

STATYS CODES.

Twelve status lines indicate subsystem operating conditions =
to the computer; The computer may sample these lines at any time.

Table 3-2 identifies status conditions, lines, and octal code char-
acteristics of the Equipment Controller. The computer may sample any
single staus line or group of lines.

All conditions listed in table 3-2 except send request and
print request are general status conditions, i.e., the computer connects
only to the controller and any existing station before sampling status.
Lines 0, 2, 3, 4, 5, and 10 are on a per station basis, i.es, a

specific station must be addressed before sampling status.

PD 82142900 3-12
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Table 3-2. Controller Status Conditions.

STATUS | OCTAL

LINE CODE CONDITION A OPERATION |
0 | XXX1 Ready Power on in the coniroller indicates ready
| status. Ready status also is indicated when
the selected station exists and is not perform-
S ing a print operation.
1 XXX2 Busy The controller indicates busy status for the

following conditions:

1) Channel Busy and Write sxgncls are
enabled..

2):  Channel Busy and Read signals are
enabled.

O
C}a)
C
C
C
C
C
C
C

3)  During a reset function.
4)  During a reset-clear function.
5)  When the connzcted station is busy -

2 XXX4 Send Request | Indicates the SEND key has been depressed
at a Display Station. Also indicates a Type~
writer Station has completed a computer-
initiated printout or cannot initiate a print-
out because that siation has gone not recdy
after write message receipt but before print-
out initiation.

3 XX1X Print Requesf Indicates the PRINT key was actuated at the
’ connected Display Station and data transfer
is not complete,

XX2X Poll Message |Indicates the connected poller has been
Error unable to receive an expected response to

a poll message in three tries.

5 XXA4X Alert ‘ ;- Indicates the connected poller is ready to
Request process an alert function from the channel
and that the previous onleriL has been
. processed,
PD 82142900 3-13
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Table 3-2. Controller Status Conditions (Cont).

S U O U T St e

STATUS | OCTAL  CONDITION  OPERATION

~ LINE CODE

‘ K XIXX Station Indicates a sl‘aiion‘ in’rc:rrurp’r is present due
Interrupt to actuction of one or more SEND keys at

Display Stations. Also indicates that a

initicted printout or cannot initiate a print~
out because that station has gone not ready
after write message receipt, but before
printout initiation.

7 X2XX Recdy and Indicates completion of printout from any
) not Busy | Typewriter Station (not necessarily
Interrupt connected).
8 X4XX End of Indicates generalion of an interrupt by the
' Operation end of a read or write operation or 1 milli-

second before the end of the reset or reset-
clear operation at any Display Station or a
reset-clear opzration at a Typewriter

Station.
9 IXXX Aleri Indicates generation of an interrupt by
Interrupt poller on completion of an alert message.
10 2XXX Poller Error Indicates an error condition exisis after

three atiempts to write to or alert a remole
site are unsuccessful,

1 : , ‘ Not used (for multichannel equipment).

' COMMUNICATIONS SEQUENCES.

Previous enables and existing conditions determine display
subsystem and computer reaction to requested operations. To perform
a desired operation, interrupts, connects and functions must be

transmitted in a designated sequenée,

PD 82142900 , 3-14
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INTERRUPTS.

ke

Interrupts permit the display éubsystem to indicate to the
computer certain pfeprogrammed conditions. The computer can'selectively
activate or deacti§ate these intérrupt conditions. Four conditions
generate an interrupt:and four function codes enable these interrupts
to the computer. Table 3-3 lists the intefrupt conditions and the

enabling and diéablihg functions. Refer to the specific enabling

function code (table 3-1) for a complete description of the interrupt

w
C
C
C
C
C

conditions.k
/ Table 3-3. Controller intefrupts.

| FUNCTION CODE
NAME ENABLE { DISABLE

Ready and Not Busy Interrupt 0020 - 0021

End of Operation Interrupt 0022 0023

Alert Interrupt 0024 0023

Station Interrupt 0026 0027

The compﬁter must coﬁnect to a specific station before issuing any
interrupt enaﬁle function codes. Normally, it checks controller status
immediately following the connect. To perform a reset operation
(function code 010) or a read or write operation and be informed when
the opefatibn is complete, the cémputer ﬁransmits fuﬁction code‘022
(interrupt an end of 0peratioﬁ) ﬁrior to the operatién.

Tﬂe display subsystem sends the end of operation interrupt
a maximum of 33 microseconds after the read or write line disables if
the interrupt is selected previous to a read or write operé tion.
Until the read or write operation is complete, the display subsystem is

PD 82142900 3-15
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busy and status line 1 is enabled. Following a reset or reset-clear

function, the subsystem is busy until the reset or reset-clear function

isbcomplete. When the function is complete, the subsytem becomes not
busy. The Display or Typewriter Station sends the end of operation‘
interrupt 1 millisecond before the reset or reset-clear is camplete.

If a read qt write operation follows a reset operation , an additidnai

1 to 20 millisecond delay (after sending the end of operation interrupt)
occurs before memory accepts the first word of data.

An end of print operation can interrupt the‘oomputef if the.
ready and not busy interrupt is ena@led. After connecting to a specific
staﬁion and finding the station busy executiﬁg a printdut,'the computer
hés the option of discontinuing the printout or selecting the interrupt
on ready and not busy condition (function code 020). Although the
function code is direéted’to a specific station, it enables a station
interrupt from any station satisfying the ready and not busy condition.

The computer transmits function code 0026 (station interrupt
enable) to receive data from a Display Station, Actuating the SEND
key on this station, or any other Display Station, transmits an intév
errupt. |

Upon receiving an interrupt from the display subsystem, the
computer normally connects to the Equipment Controller and samples
status to determine what caused the interrupt. It can immediately
perform a read operation following a connect word having a station

address of 0000 if the interrupt is a station interrupt. A write

PD 82142900 ' | 3-16
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: operation or other interrupt requires connecting to a specific station
before beginning the operation. After servicing an interrupt, reselecting
C

or deselecting the same interrupt (except station interrupt) clears the

interrupt line.

(} CONNECT SEQUENGE.

The connect word contains information which direets the
C’ , - controller to connect the data channel to the designated Display or
‘:D Typewriter Station. Bits 9 ﬁhrough 11, the equipment select code, des-
ignate the equipment number which may be chosen on the EQUIP SELECT
switch;‘ Bits O through 3 (the station address code) select the specific
Display or Typewritér Station with which.the computer is to communicate.

A station address of 0001 through 1100 binéry designates one of the

twelve correspondingly numbered Display‘or Typewriter Stations. A
station address of 0000 binary indicétes that the computer requests a
check of status conditions or requests to communicate with the station
causing an interrupt. Absence of an intefrupt prevents station con-
nection.

Figure 3-2 shows the sequence ofvevents upon receipt of a
Connect signal. If the Equipment Controller is in a ready state, it
checks parity on the Connect signal. Avparity‘error at this time ill-
uminates the ERROR indicator and the cohtroller disconnects. Assuming
parity is correct, the equipment select switch setting is compared to
the equipment select code. If they are mat equal, a disconnect is per-

formed in about 1 micrsecond, An exact comparison enables the status

PD 82142900 3-17
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R
PariITY Quifmg
corRECT &

ENRBLE
EQROR SuBIYST.

| Keviovsty
mDIcaToR ?cwuzcrw

DisconNELT
SUBSUSTEM

-~ » ConuveeT To
ENARBLE INTERRLP €S NO o] CoarsROLLER
STRTUS EVABLED QI NTERRVUPT, FoR STATUS

MuES CHECK
S ELECT DISPLAY
STA;-aou) SEND STatics w.ém
> eT DEPRESSED
EXsSTS REJE STRERED
]
A Y
CoNMECT o SEND
B . ‘ 1 ReevnY
srarioN ]

Figure 3-2. Connect Sequence.

lines. After comparing the equipment select code, the controller ex-
amines the station address code for the address of an existing Display
or Typewriter Station. If the station is non-existent of busy, after

2 microseconds the controller sends a Reject signal to the computer. If

the Display or Typewriter Station exists and is not busy, the controller

PD 82142900 3-/¢
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Section III 3290 ’ Programming
responds with a Reply signal in approximately 2 microseconds.

When the station address portion of the connect word contains

all O's and a station interrupt is not pending, the controller returns

a Reject signal to the data source. If, however, a station interrupt
does exist, the controller responds with a Reply signal and the interr-
upting station connects. The computer then reads at least the station

word and normally continues reading all of the station's data. If a

ready and not busy, alert, or end of operation interrupt exists, the
computer connects to the Equipment Controller for reading controller

status only---no read or write operation is performed.

FUNCTION SEQUENCE.

Once connected, the Equipment Coﬁtroller is ready to perform
any function requested by the computer in addition to a read or write
operation. Figure 3-3 shows the sequence of events upon receipt of a

Function signal.

PD 82142900 3-19
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ACTIVATE SEND
ERRORA el PARITY ERROR
INDICHTOR, SICNAL

LECAL

YES . | PERFORM
FuneTioN

FupseTioN

3 REPLY

REJECT

Figure 3-3. Function Sequence

READ/WRITE OPERATIONS.

Read or write operations to or from a local Display Station

may be performed any time at computer discretion after checking status.

The computer-initiated action takes priority over t

tiation of a read or write operation during operator keyboard message
éomposition locks out the keyboard and computer operation takes over.
A read or write operation to a Display Station performing a printout

results in printout termination and performance of the read or write

operation at the specified Display Station.

PD 82142900 3-20

he operation. Ini=

ocoocecoe

a
s

o
W



Section IITI = ‘ 3290 o Programming
The Equipment Controller allows the computer to enable anv
interrupt on an end or print condition. Following connection to a
specific station and status sampling, the controller enables print
request status (line 3) if the station requests a print operation.
Not>reédy statushindicates that the station has a print request
active. Using funcfioh code 020 octal, the éoﬁﬁutefkmay énable the
select interrupt on ready and nof buéy éoﬁdition. Upon cbmpletion
of pfiﬁtout, the controiler sends an interfupt to the cohputer and

activates status.liney7 (ready and hot busy intérrupt). The 020

HO6000000O0

function code enables interrupt generation when any Typewriter Station
completes printout.
SEND key actuation or programmed instructions from the com-

puter initiate read operations. Only the computer initiates write

operations. A description of read and write operations follows.

Read Initiated by a Requesting Station.

The definition of a requesting station is a Display Station
at which a SEND key has been depressed or a Typewriter Station which
has completed a data source initiated printout. The requesting Display
Station inserts the end of message symbol (8 ) at the entry marker
position and moves the entry marker to the upper’left corner or to the
STX symbol (wm). The requesting Typewriter Station generates an E3
code. If the computer has enabled function code 026, it receives a
station interrupt. The computer responds to the interrupt with a con-
nect code containing a station address of 0000 binary. The controller
then connects to the requesting station in scanning sequence, and
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Section III : 3290 Programming
activates the status lines (this could take up to 30 usec.). The computer must
initiate a read operation to clear the send request status. If the computer does
not perform a read operation, it receives the station interrupt again upon the next

station interrupt enable.

The Equipment Controller sends the sfot_'_ion word containing the number of
the scanner selected requesting station in response to the first Data signal during a
station interrupt-initiated read operation. Successive words after the station word

contain data stored in the delay line starting at the entry marker position.

The computer receives the end of message code in a data word. If the end
of message code is in the upper half of the 12-bit data word, the lower half of
the word contains all zeros. In response to the next Data signal following an end
of message code, the controller sends an End-of-Record signal accompanied by an
all zero data word instead of the Reply signal. The read operation terminates
vx;hen the Read signal disables for more than 2 microseconds. Data may be read,

therefore, beyond the end of message code if the Read signal remains enabled.

Figure 3-4. Simplified Read Timing.
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Read Initiated by a Computer.

The computef may initiate a read operation at any time the
connected local Dispaly Station is not busy. Discretion is required
in the use of this operation since it prevents entry of data by a
Display Station operator. After connecting, the entry marker may be
moved to the upper left corner by the reset function or may'be'léft

at its current position. 1Im resbonse to the Read and Data signals, the

50000000

controller sends data words along with the Reply signal. The con-

troller does not send the station word in response to a read operation

after a connect to a specific statiom.

A

Write to a Display Station.

Data may be sent to a connected Display Station at any time

the station is not busy. After connecting and checking status, the
computer sends data words to be written on the crt starting at the
entry marker. A reset or reset-clear function may move the entry
marker to the upper left corner before data writing begins. Sequen-
tial symbols in data words appear from left to right and from top to
bottom on the crt. After the last ;fmbolris written in the lower
right corner, the entry marker moves to the upper left corner and data

writing may continue with the later data replacing data written earlier.

Figure 3-5 shows simplified write operation timing.

¢
C
C
C
C
O
o
©
O

WRITE
END OF WRITE OPERATION ———~
" DATA -k
REPLY _ i
Figure 3-5. Simplified Write Timing.
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Write Operation to a Typewriter.

A write message to a Typewriter Station.must end with anCénd ‘
of print code (E2). The wiite should be preceded by a reset clear func-
tion to clear any data that may be in the typewriter memory. The write
kmessage should not be more than one display page of data or data is
written over and the‘original data is lost. Upon receipﬁ of the E2
code‘and dropping of the write line, printout begins and the station
becomes busy. At printout completion, the station sends a ready and not
busy interrupt or a station interrupt if the computer has enabled the
respective interrupt. ‘The station interrupt read message contains the
station word plus an E3 code. If the rea& line does not drop after

the E3 code, spaces are received in the data words. A parity error

during the write prevents printout and sending of a station interrupt.

DATA TRANSFER.

The controller sends and receives data on the data lines in

12-bit bytes 6-bit codes in the format shown in figure 3-6.

I ALTIVE

CoDE

A_TIVE.

!

Figure 3-6. Data Word Format.

The input/output register in the controller handles packing
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Section III 3290 Programming
and unpacking chores for read and write operations. The most sig-
nificant 6 bits of the data are always filled or emptied first. This
means that the upper register is always first to fill or eﬁpty. If the
computer enables the Suppress Assembly/Disassembly line, the upper reg-
ister is disabled or 1ocked oﬁt of the operation for the duration of the
signal. The lower register, which handles the least significant 6 bits,
is unaffected; therefore, data transmission takes place in the fbrm
of one 6-bit word at a time.

Each 6 bits may contain one symbol code. Symbols display
from left to right as they are received. Delay-line memory character-
istics limit the data transfer rate to 25,000 12 bit words per second
if the Suppress Assembly/Disassembly signal is inactive or to 50,000
6-bit words per second if the Suppress Assembly/Disassembly signal is
active. | |

Tﬁe time required for symbol transfer by the memory is 16.8
microseconds. Memory cycle time is 20 milliseconds. During a read or
write operation, successive data bytes must follow within 33.6 micro-
seconds if the Suppress Assembly/Disassembly signal is inactive or 16.8
microseconds if fhe Suppress Assembly/Disassembly signal is active. If
successive data bytes do not follow within the specified time, a 20
millisecond delay occurs between bytés due to delay;line latency

characteristics.

SYMBOL CODES.

Codes 040 through 137 enable the 62 symbols, space and escape.

Table 3-4 lists the external amd internal BCD codes for the symbol
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repertoire. Although controller internal circuitry uses 7 bits, the

26 bit drops at the interface. Incoming and outgoing data, therefore,

‘is in the form of 6-bit codes.

Table 3-4. Symbol Repertoire.

PD 82142900

3-26

CODE SYMBOL DISPLAYED CODE SYMBOL DISPLAYED
EXTERNAL | INTERNAL OR PRINTED EXTERNAL | INTERNAL OR PRINTED
40 40 -~ (minus) 00 . 12 : (colop)
4 4 J 0 01 1
2 | 4 |k 02 02 2
43 . 43 L 03 03 3
44 4 M 04 04 4
45 45 |N 05 05 5
4% % lo 06 % |6
. 47 47 | : 07 07 7
50 50 |Q 10 10 8
51 51 R n n 9.
52 52 |V (logical OR) 12 00 g
53 53 $ (dollar sign) 13 13 = (equal)
54 54 *  (asterisk) 14 14 #  (not equal to)
55 55 |t 15 15 < (less than or equal to)
56 56 i 16 16 % (per cent)
57 57 > (greater than) 17 17 L (left bracket)
60 20 +  (plus sign) 20 60 SPACE
61 2 |a 21 61 /  (diagonal)
62 2 |8 22 62 s
63 3 |c 2 63 T
& | 24 o 2 64 U .
65 25 |t 25 65 v
.66 26 F 2 66 w
&7 7 lc 27 67 X
70 30 |H 30 70 Y
7 3 I 31 71 z
72 32 < (less than) 32 72 J - (right bracket)
73 33 . - (period) 33 73 , (comma)
- 74 34 1) (right parenthesis) 34 74 (  (left parenthesis)
75 35 2 (greater than or equal to) 35 75 |
76 36 ESCAPE to control ¥ 76 2 (identical to)
77 37 |, Gemicolon) 37 77 A . (logical AND)

()
L%

N
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STATION CONTROL CODES.

Station control codes are in the same octal group (040 through
137) as the symbol repertoire.

As in symbol codes,’the 26 bit drops at the interface when
code origination is by the display subsystem. To designate a station
control function, the code must be preceded by an escape code. The
single code following the escape code initiates the function defined
in table 3-5. Escape codes are hardware generated when a station
initiates the function. When a standard Display Staﬁion receives a "~ &
station control code representing an edit Display station function, the
code is converted td an overlined symbol or space. A Typewriter Station
can detect only E codes and carriage return from the station control

subset.

PD 8214 2900 3-27



Section III 3290 Programming
Table 3~5. Station Control Codes.
OCTAL CODE CODE A -
EXT INT NAME DISPFAYED ' FU NCIIQN |
. 40 40 E2 ' Can be inserted by Display Sia-
: tion PRINT key. Code denotes
a message to a Typawriter Station
or, when in response to a write
message for printing, indicates
the Typewriter Station became
not ready after message receipt
i _ but before printout initiation.
41 41 E3 " Code generated by a Typewriter
Station upon completion of
v printout.
42 42 STX £ Denotes start of text. A dis-
: played message containing an
STX symbol transmiis starting of
the STX and ending at the E
code. (sce further explanation
at end of table.)
60 20 FO -~ F
61 21 F1 A
62 22 F2 B
63 23 |F3 T
64 24 F4 D Determined by software
65 25 F5 E application
66 26 F6 F
67 27 - |F7 G
70 30 F8 H
71 31 F9 T
00 - 12 Backspace Moves the entry marker back one
: ‘ space . , '
01 01 Carriage - Enters a carriage return symbol
return at the entry marker position,
erases unprotected data on theline
to the right of the symbol, and
moves ’
PD 82142900 3-28
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Table 3-5. Station Control Codes (cont).

OCTAL CODE

EXT

INT

CODE
NAME

DISPLAYED

FUNCTION

02

2]

22

23

24

25

30

31

32

02

61

62

63

64

65

70

71

72

PD 82142900 |

El

Tab

Line Skip

Selective

Clear

Tab Protect

Start Blink

Skip

Reset

Line Clear

3-29

the entry marker to the first sym-
bol position of the next line.

Can be inserted by Display Sta-
tion SEND key or computer.
Signifies the end of a display
message on message segment .

Advances the entry marker one
symbol position beyond the next
end tab symbol or to the begin-
ning of page if no end tab symbol
is present .

Moves the entry marker to the
first symbol position of the next
line or from the last line to the
first position of the first line.

Clears all unprotected display
areas and resets the entry marker.

Clears all unprotected data from
the entry marker position to the
end of the same line.

Inhibits the computer from enter-
ing or reading data from a pro-

' tected area.

Can be inserted only by the
computer. Enables all symbols
from the start blink code to the

| end of line or next space code

to blink at a rate of approximately
2 hertz.

Advances the entry marker one
symbol position. »

Moves the entry marker to the

first symbol position of the first
line. ) K
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Table 3-5. Station Control Codes (cont).

CEXT

OCTAL CODE | CODE DISPLAYED FUNCTION

INT NAME

- 35

36

37

75 Tab Access Enables the computer to read from
or write into protected areas.

76 End Tab It Can be inserted by Display Sta-
' tion operator or computer. Sefs
an end tab position for the TAB
key function. It also denotes
the right margin of a protected
area ..

77 Start Tab. " Can be inserted only by the com-
puter. Denotes the left margin
| of a protected area.

The STX code defines the point ai which a read message from a
Display Station begins and may be entered from the keyboard

or by write messages from the computer for a conversational mode
of operation. Since only one STX symbol may be present on the
display af a time, the Display Station memory must be searched
for an existing STX code each time a new one is received. Due
to the latency characteristics of the delay line, this takes up fo
40 milliseconds. An STX code received in a write message stores
as a reserved code (134.) until the write message is complete.
Dropping the Write line initiates the search. Any previous STX
code is erased and upon detection, the reserve code is changed
to an STX code. On operator-initiated messages, if an STX
code is present, depression of the SEND key resets the entry
marker to the STX code. The computer reads data from and
including the STX code until the Read line drops for more than
200 nanoseconds. The computer may output multiple choice
selections, ane of which the operator is to select. Each selection
contains an E1 code. The operator may then make this selection,
enter an STX code, and the depress the SEND key. Depressing
the SEND key immediately following an STX code enables the
send request but inhibits storing an E1 code. The E1 code stores
when detected in any other position.
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POLLER.

Thus far in this manual and in this section, the discussion has centered
on the use of a mﬁlfisfdfion terminal workiné fhrough a 3000 interface with a
local data source or channel. Howe\}ér, this system mﬁy also be adapted for
expchdedv use fhaf olloWs other multistation terminals, remotely located with
respect to the data source to make use of the local equipments for communication
and data processing. This added feature is possible with the installation and
use of the Buffer Data Set Adapter Kit (poller) listed in fhevappendix as a
system option. In addiffon, through the use of this particular poller, data
source communications through the local 3000 interface may be broadened to
included remote sites that use the United States of America Standard Code for
Information Interchange (USASCII) coding as well as those using external
binary coded decimal (External BCD) coding. Present poller design requires

that all remote sites connected to the same poller use the same coding format.

The poller is installed in place of any station driver module. Once
installed,the computer interface treats the poller as a local station driver module
of low priority. For each poller added to the terminal, eight remote sites can
be added to the system to increase its use. Although each poller can accommodate
16 remote sites, the 3000 data channel can address only eight sites (0-7) as

determined by the three data bits assigned for the purpose of site addressing.
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Poller cémmunication with a remote site operates through most modems -
éonforming to EIA Standard RS$232-B using synchrénous data rates not to exceed
2400 baud. Operation is 2-wire or 4-wire half duplex. Half duplex permits |
non—simultaneoué transmi#sion and reception, with the 4-wire mode providing
a reduction in‘ turn around time. For particylars on the installation, operation.
“and maintenance of the poller, consult the Buffer Data Set Adapter Kit Horqufe

Reference/Customer Engineering Manual listed in the appendix, -

INTERFACE SIGNALS. ,

Figure 3-7 shows interface s‘ignqls between the modem and the poller.

The arrows indicate signal origin.

@€ REMOTE CONTROL
<« INTERLOCK
€ SENDDATA o
MODEM’ P S REQUEST TO SEND L
201 A
oOR CLEAR TO SEHD N PO\.LE_ﬂ
20'R SERIAL CLOCK TRAHAM!IT -
RECEIVED DATA >
CARRIER ON >
~ SERIAL CLOCK RECEWE >
Figure 3-7. Poller Interface Signals
PD82142900 | - 3-32
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Poller/mpdem interface signals shown in Figure 3-7 are described in the

following paragraphs.

Interlock.

Interlock is positive when power is applied to the poller.

Sehd Data.

Serial data to be sent from the poller to a remote site is placed on the

HO66006O000O0

Send Data line. Data bits are sent to the modem at or about the time of the

positive transition of the Serial Clock Transmit signal.

Request to Send.

Request to send becomes positive when the poller desires to transmit to
the modem. Dropping the Request to Send signal returns the modem to the

receive condition.

Clear to Send.

Signal Clear to Send is made positive by the modem in response to a
Request to Send signal from the poller. The time required to produce a Clear
to Send after the Request to Send signal is sent depends on the type of modem and
the number of phone lines used. Clear to Send is made negative when the

modem's Request to Send signal drops.
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Serial Clock Transmit,

Serial Clock Transmit is a symmetrical square wave sent by the poller to
synchronize the modem for data reception. Data is placed on the Send Data line
at or about the time of the posiﬁve transition of the Serial Clock Transmit signal

and is sampled at-the time of negative transition.

Received Data.

Received Data contains serial binary data which is synchronized with the

t

Serial Clock Receive signal.

Carrier On.

A positive potential at the Carrier On terminal indicates that the carrier
is being received by the modem. A negative potential indicates that no carrier
is being received. Carrier On changes from negative to positive within 9

milliseconds after the carrier appears at the receiver terminal.

Serial Clock Receive.

-

Serial Clock Receive is a symmetrical square wave synchronized with the
receiver timing circuits . Data bits on the Received Data line are sent fo the
poller on the positive transition of the Serial Clock Receive signal and are

sampled by the poller at or near the negative tfransition.
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“Remote Control.

A positive potential on the Remote Control line indicates that the poller

is ready to communicate with the modem.

DATA SOURCE COMMUNICATIONS.
Data Source communications with any poller are carried out similar to

communications with any station within the controller cabinet. Any differences

HH0O0O0000O0

will be discussed in the pages that follow.

-

CONNECT.

The poller has a STATION ADDRESS switch as do all the stations located

in the local controller. When connecting directly to the poller from the computer,
the lower four bits of the connect word must contain the address code of the

poller. See Figure 3-8.

| 98 A3 (o]
we. | ///// rousn

Figure 3-8. Connect Word
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During computer response to a station interrupt, the computer may connect

to station = 00. If the poller caused the interrupt, it is connected when the

computer reads more than one word (12-bits) after connecting to station =00.

FUNCTION CODES.

Codes listed in table 3-6 cause specific action by the poller.

TABLE 3-6. FUNCTION CODES

OCTAL CODE

TITLE

OPERATION

0000

0010

0011.

0012

Release

Reset Entry Marker

Reset Clear

Clear Send Request

Removes the condition which caused the
Alert Interrupt and clears the Poll
Message Error status and Poller Error
status. It also allows the poller to give
an indication of a new error.

Issued before the computer writes data to
a poller in response to a station interrupt
indicating a read message from a remote
site or in response to a multiple write
station and end of operation interrupt to
direct the poller to transmit a Reset Write
Message.

Issued under the same circumstance as the
Reset Entry Marker function to direct the
poller to transmit a Clear Write message.

Used in the same manner as with a local
station.

PD82142900
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TABLE 2-C. FUNCT ION CODES (CONT)!
e R

T

OCTAL CODE | TITLE SRR QOPERATION
0015 Read Station Status | Used in the 3ame manner as with a local
station ™ "n ?%gn“fﬁg‘ﬁgngr“gceives
a Read MesSuge and gives a station

interrupt, or gives an alert interrupt to
indicate some error condition, bits 06-09
of the station status word contain the
site address of the remote site communi-
cating with the poller at the time of
the interrupt. See Figure 3-9.

IXXXXXXX0011Alert Allows the computer to initiate special
(Binary) messages to a specific remote site and
‘ station. This function can be issued any
time Alert Request status is present. To
achieve this operation, the computer must
issue two consecutive alert functions.
Figure 3-10 shows the format of the first
function code. which contains the alert
function. Figure 3-11 shows the format
of the second function code Whkw coxwthe
site and station address. Receipt of the
second alert function causes the Alert
Request status to become inactive until
the remote site responds to the special
message or until the poller encounters
three errors in processing the special
messages .

OO6660000000

0024 Enable Alert Interrupt|Enables error processing  (iin this
equipment configuration,the Alert Inter-
rupt is used to indicate an error condition
in the POLLER. When an Alert Inter-

| rupt is received by the computer, one

of the Poller Error status lines is active.
A release function (000) should be used
to clear the condition that caused the
alert interrupt.

0025 Clear Alert Interrupt |Removes the interrupt and enable at the
: interface.
PD82142900 3-37
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REMCTE | RESET | &TATION AL LS

S ABSY oite |RequesT| aVATLABLE | ADDEIZ

G
Figure 3-9. Station Status Word @
N
N
L
Al 43 o v
N
ELERT | W/
! Foncrion | OO |
ALERT FUNCTION
00 = Status Request -
01 = Diagnostic Write ’ o
02 = Alert /
03 = Station Poll ~
k L%
04 = Multiple Output
~
05 = Clear Multiple Output -
Figure 3-10. Alert Function No. 1 | Q(:/
s C
1) 10 87 - 43 0 -
SITE STATION
'| roomess | amomess | 99 ,‘
Figure 3-11. Alert Function No. 2
™
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ALERT FUNCTIONS.,

All Read and Write data transfers to and from the poller by either the
data source or the remote sites are started by the poller.. Data Source communica-
tion requests to the poller take two forms. First, is the non-Read/Write communica-
tion (Alert Function)and, second, is the nomal Read/Write communication.
Remote site communication requests to the poller use only the normal Reqd/Wrife
sequence. A remote site may respond to an alert message from the poller, but
it cannot . send an alert request to the poller.

Data source alert functions instruct the poller to send certain types of
messages to the site and station specified in the alert function. These alert

functions and their codes are in Table 3-7.

TABLE 3-7. ALERT FUNCTIONS

OCTAL CODE | ALERT FUNCTION
00 Status Request
01 Diagnostic WaiTE
02 Alert
03 | Station Poll
04 Multiple Output
05 Clear Multiple Output

To send an alert function the word format shown in the previous fig-

ures 3-10 and 3-11 should be used. Both 12 bit words must be sent to acheive
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an alert function. As shown in the figureé, the first word must contain the

alert function to be performed, with the second word specifying the site and station
to which the message is to be sent. The following paragraphs descrfbe the use of
each alert function.

Status Request.

A Status Request checks the status of the remote site or station specified

in the alert function.

Diagnostic Write. '

Communications paths between the remote sites and the poller are

checked with a Diagnostic Write.

Alert.

.

An Alert message indicates to the remote site and station that the
computer has a message for that station. Action takes place at the remote site

which allows a Read message to be sent to the poller when the poller next issues

a Poll message to that site.

Station Poll.

Execution of a Station Poll polls a specific station within the remote site

as called out by the computer in the alert function.

PD82142900  3-40
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Mulfiple Output.

After a data source Read from poller memory, the data source may choose
to have the poller transmit multiple Write messages to specified remote stations

without returning to the polling sequence after completion of each message.

0000000

Multiple Output allows the choice. For each additional site or station to be

included in the Multiple Output,it is necessary for the data source to specify

again the Multiple Output function followed by the site and station address.

a0

Clear Multiple Output.

Clear Multiple Output is sent by the data source as an Alert function

to the poller to clear the Multiple Output and return the poller to the polling

sequence.

C

Normal Read/Write operations as carried out with the data source depend

O

on the remote site beginning two-way communications by sending the poller

a Read message during a poll sequence. Read messages sent to the poller oy the
remote site are sent because either the remote site wishes to communicate with
the data source, or because it is responding to a computer issued Alert message

as described in the preceding paragraphs.

PD82142900 3-41
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STATUS LINES.

When communicating with the poller, the status lines of the interface have
the same meaning as when communicating with a station except for the status lines

listed below.

End of Operation.

Line eight becomes active if the poller is in the Multiple Write mode and
is ready to receive a new site and station address code and a Write message, or

when the poller is ready to receive data’ from the computer for a Diagnostic

Write.

Alert Interrupt.

Line nine becomes active to indicate that the poller tried to communicate
with a remote site three times and encountered an error during each of the tries.

At the same time line nine is active, Poll Message Error or Poll Error is active.

DATA TRANSFER.

Normal poller operation is such that the poller begins data transfers with
the computer by issuing a station interrupt. Compufervr'e5ponse is first a Read
and then a Write to the poller. Only the Diagnostic Write and the Multiple

Write modes change this type of operation.
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Read Data.

Whgn the poller iss;.ues a station interrupt after receiving aRead message
from a remote site, the computer must read at least one word from the pbller's
memory. If the computer connects to station = 00 and reods: one lé-bif word,
it has not yet read from the poller delay line. On a station =00 read,‘ the
first word contains the interrupting station's address which is generated in the
interface. It is the second 12-bit word which contains the remote site and

. 1S 5T AVEN : :
station address that from the poller memory. However, should the

AOOOOOOOO0O000O

computer connect directly to the poller station following a station interrupt,
the first 12-bit word read by the computer contains the first two words in the

poller memory. The first two words are the remote site and station address

(figure 3-12).

Iy ©98 654 23 2 0

S\TE STATION
O 119l ADDRESS | ©| ADDRESS

Figure 3-12. Twelve Bit Site and Station Word.

Read Buffer Length.

The maximum number of 7-bit characters contained in the poller memory
is 1042, 1040 being the nunb er of characters in an 80 x 13 remote station

page and the other two words being the remote site and station. When reading
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the data from the poller memory, the computer may receive more than 1042
characters because of the possibility of characters being preceded by an Escape
code to give that character special meaning. It is possible to have all 1040
characters preceded by an Escape code, thus, doubling the number of characters

read by the computer.

Write Data.

After the computer reads data from the poller memory, it must write
at least one word to the poller to allow’ the poller to transmit some type of
Write message to the remote site and station in response to the Read message
which caused the station in’ferrupf. It is not necessary for the computer to have
the site and station address in the write message being sent to the poller.
This is because the poller retains the remote site and station oddress when the
station interrupt is generated and inserts them into the Write message response

from the computer.

Any Write message may contain any number of STX or "E" Codes

(E1, E2 or E3). However, these codes can not be in adjacent symbol positions.

Any message sent to the poller must have as its last code one of the E codes
or STX. If the write message is fo consist of only one word it must be an E

code or STX code.
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Clear and Reset Write.

To instruct a remote site to perform a Clear Write or Reset Write, the
computer sends a function code of 010 or 011 between the time it reads the
poller memory and the time it sends - poller a'Write message. Sending either
of these functions (010 or 011) to the poller results only in the poller sending

a Clear or Reset Write message and does not cause an end of operation interrupt.

Sync Idles.

Should a symbol or time idle be required within a Write message, the

poller automatically inserts the sync idle codes (026). Thus, the Write message

AOOHODOOOOO0O

sent by the computer need not contain these codes. A code of 026 (if sent to

the poller by the computer) will not be interrupted as a sync idle code.
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MESSAGE FORMAT.

Messages received and sent by the ﬁoller dufing communications with a remote
site use the general format shown in figure 3-13. Message construction should follow
the format shown to avoid an abort by the receiving equipment becquse of a failure
.’ro locate specific codes in their designated positions. Proper positioning of certain
codes within any message is required since the receiving equipment is constructed
to use the message format to guide internal operations for message processing. In
each code position of figure 3-12, bit 0 through bit 6 represent the code with bit

r

7 providing code parity, Cone PARITY 18 QbD.

¢ b7.bs bs by by by by by

SYNC

IGNORE |
FOR PURPOSES i SYNC
OF MESSAGE ‘ SYNC

PARITY SYNG
SITE ADDRESS
STATION ADDRESS
CONTROL CODE

DATA (NOTE) . -

USACII END OF MESSAGE COCE
'MESSAGE PARITY CODE

Y

WORD PARITY =i

NOTE: I-1000 WORDS (50X20) DISPLAY FORMAT).
1040 WORDS (BOX!3) DISPLAY FORMAT),

Figure 3-13« General Message Format
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A brief explanation of the purpose of each of the codes identified in figure

3-13 follows-

Svyue.

Sync codes, as their name implies, are used preceding every message between

the poller and the remote sites to establish syncronization of the receiving circuits.

Start of Message (SOM) -

A Start of Message code indicates to the receiving circuitry that the next

code to follow is the first word of the message -

Site Address.

Site Address coding is determined by the address assigned to the remote site

involved in any communication.

Station Address .

Station Address coding is determined by the address assigned to a certain

station within the remote siteacalled out in the Site Address code .

Control Code -

Control codes identify what function, if any, is fo be performed or that data

follows and that it is to be stored in memory and displayed in some manner .
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Data.

Data codes make up the actual message transferred between the terminals.

USASCII End of Message -

End of Message is used to define the end of any message and that the next

code to follow is the Message Parity Code -

Message Parity .

’

Message Parity is the last code in the message format. Odd parity is verified

(excluding all sync codes) for the entire message length.

Table 3-8 lists the codes generated internally by the poller for use in the

construction of the message format required to communicate with the remote sites.

TABLE 3-8. POLLER GENERATED CODES

OCTAL CODE TITLE OPERATION
001 Start of Message | See Text(5+aaT or Messac )
001 USASCII End of Message | See Text (£ no or Mesance)
005 1 Poll Control code which

indicates to the Remote
site to respond with a

Read message if any
station in the site has a
Read Request present or

to respond with a Reject
message if no Read Request
is present .
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TABLE 3-8. POLLER GENERATED CODES (CONT)

OCTAL CODE TITLE o OPERATION

007 - Alert : Control code which indicates to the

o remote station that the computer
wishes to communicate anJR
specific station addressed sp\ould
present a Read Request as soon as
possible .

014 Reset Write Control code which directs the

' remote station to reset its entry
marker in preparation for a Write
message . This code is always
followed by 12 sync codes (026)
to act as idles while the station
is resetting its marker.

AFONOOO0600

020 BCD Diagnostic Write Control code which starts a Write
024 USASCII ' and.Read sequence with the remote
station to check out the communi-
cations path between the poller
and the remote station. Twelve
sync idle codes are transmitted
following this code to allow the
station time to reset its marker.

021 - |Write . Control code which informs the
remote station that the data follow-
ing this code is to be written into
the station memory at the current
marker position.

022 Clear Write ’ Control code which instructs the

' : remote station to reset its marker
and clear its memory in preparation
to receive data. Twelve sync idle
codes are transmitted following this
code to allow the station to reset

, its marker.
024 BCD Status Request Control Code which directs the
027 USASCII remote site or station to send a

Read message containing the status
of the site controller and its stations.
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TABLE R-B. POLLER GENERATE_DHCODES(CONT\

OPERATION

OCTALCODE | -~ TITLE
- 026 Sync Idle

076 BCD Escape
033 USASCII|

XXX ' Me#sdge Parity

XXX Addresss Codes

~ Transmitted and received by the

poller at the start of each message

to establish synchronization with

the modem. This code is also used
anywhere in the message to act as

a time or character idle. Sync is
always generated by the poller and

is not to be included in a data source
Write message . '

- Transmitted and received by the

poller,preceding any code which is
within the control subset of the
remote system being used.

Represents a horizontal parity check
on the total message. Checking
begins with the Start of Message

code and ends with the End of Message
code. Message parity is odd and

it is independent of any sync idle

codes regardless of their position in

the message

Two types of address codes are gen-
erated by the poller: site address
and station address. During a Poll
message, the site address code is
determined by the site switches that
are enabled; station address is 1408.
When the poller generates.a Write
message in response to a Read
message, the site and station address
codes are the same as those received
in the Read message. Messages
started by the data source have the
site and station address as specifed
by the data source in the Alert
function. ‘

SO0 o0000e
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MESSAGE TYPES.

In the following examples of message formats transmitted by the poller, it
is assumed that the message is to be sent to a remote site requiring external BCD

coding (See Code Conversion)-

Poll .

Poll messoées interrogate the remote sites to determine if a Read Request is
present. If a Read Requesf is present, a remote site responds with a Read message;
if not, the response is a Reject message. There are two types of Poll messages:
site poll and station po|4| . Asite poll is a genefo' poll iniﬁate’d by the poller
which uses the site address generated by the poll counter within the poller. Station
addressing for a site poll uses address 140g. This message instructs the remote site

to acknowledge any station's Read Request-

Station polls use a specific site and station address (14Xg - 154g) sent to
the poller by the data source via the Alert function. A station poll directs the
remote site to acknowledge a Read Request from the specific station indicated in

the message -

A sample format for a poll message is shown in Table 3-9. A site address

of 161g and station address of 140g (site poll) are used in THE TABLE

Alert.

Generated by the poller, an Alert message informs the specific station
selected in the Alert function that the data source wishes to write to that station.
Normal response to an Alert message is an Acknowledge message. Table 3-10 is

an example of an Alert message .
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TABLE 3-9. POLL MESSAGE FORMAT
CODE 7-BIT OCTAL T am W
DESCRIPTION TRANSLATION Pla|27| 27|27 | 272 |2
SYNC 026 olo o |1 o |1 {1 ]o
SYNC 026 ofo {of1fof1 {1 ]o
SYNC 026 ofo Jof1 1o 1 f1 |0
1SYNC 026 ofo jof1 o1 |1 |o
START OF HEADER 001 ojo jo]o |o]o o1
SITE ADDRESS 161 11t (v jojojo ]t
STATION ADDRESS 140 14y J1jojotofoto
POLL. | 005 1o lofofo{1]o0}
USASCII END OF TEXT 003 1lo jojojojof1 ]
MESSAGE PARITY 151 141 v joft Jofoln
TABLE 3-10. ALERT MESSAGE FORMAT
CODE 7-BIT OCTAL , SAMPLE
] _
DESCRIPTION TRANSLATION o [ 2125154 18 | 2[5 ] 50
SYNC 026 0jo jo |1 o |1 11 jo
SYNC 026 olo fo I1 o {1 11 |o
SYNC 026 010 j0 {1 0o {1 11 fo
SYNC 026 0{0 {0 {1 10 {1 ]1 |0
START OF  HEADER 001 040 {00 {0 |0 o !
SITE ADDRESS 161 1l i1 o lo o |
STATION ADDRESS 141 0;1 110 {010 {0 |1
ALERT 007 0{0 {0 |0 {0 {1 |1 |1
USASCII END OF TEXT - 003 110 j0 {0 [0 {0 |1 {1
MESSAGE PARITY 152 11 4ot jog1io
PD82142900 3-52
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Write .

Write messages are generated by the poller in response to a Read message
from a remote site or in response to.a Write message during a Multiple Output
operation. Poller Write messaQes begin upon completion of a data source Write
message to the poller following a Data Source Read. Data received from the data
source to be transmitted in the Write message must have as the last symbol code |
one of the four codes listed: 102, 140, 141 or 142. These codes (E1, E2, E3, or
STX) may also be used within the data block to be wransmitted. However, these
codes can not occupy adjacent data positions. The requirements just stated for |
the use of the E and STX codes in message construction by the data source establish
a programming restriction that must be followed. For any Write message, the poller
automatically places the site and station address of the remote equipment in it's
préper place . Therefore, the site and station address need not be present in the

data received from the computer.

Station addresses used in write messages to a particular station should alter-
ate bit 4 between a logical 0 and logical 1. For example, if the first write message
to a station contained a station address of 141 octal, the next write message fo that
same station should use an address of 161 octal . This restriction enables the station
to remember and report the accuracy of the preceding write message

Table 3-11 is an example of a Write message -

Clear Write -

Produced by the Poller, Clear Write messages direct the remote station to
reset it's entry marker and clear it's memory in preparation fo store the data portion
of the Write message starting at the entry marker position. Data to be transferred
is subject to the same requirements A8 described for a Write message . Table 3-12

is an example of a Clear Write message -
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TABLE 3-11. WRITE MESSAGE FORMAT
CODE 7-BIT OCTAL SAMPLE

DESCRIPTION TRANSLATION [, 1.6 151,47 572 11,0
SYNC 026 010 0 t1 10 (1 :1 |0
SYNC 026 ofo fo 1 losi1 1 {0
SYNC | | 26 000 i0 1 'of1 1 0
SYNC 026 00 10 {1 10 |1 .1 j0
START OF HEADER 001 000 0 :0{0 0 I
SITE ADDRESS | 161 1i1 {1 31 :010 0 |1
STATION ADDRESS 141 Sloir it otofoio i
WRITE 021 ‘ 1o§oi1;ofo 011
1 101 171700010 0!
2 | | 102 11110.0.010f1!0
3 | 103 0/110({0:0{0{1]1
Escape 076 0j0 {11111 {1110
End of Text (E1) 102 il1iofoioloi1o
USASCII END OF TEXT 003 1100 ,0t0]0 |11
MESSAGE PARITY 100 0/110i0]0 jofolo

Reset Write.

Reset Write messages are generated by the poller to instruct the remote
station to reset its entry marker in preparation to store the data portion of the

Write message. Data storage begins at the entry marker position. Data to be

transferred is subject to the same requirements as described for a Write message .

An example of a Reset-Write message is shown in Table 3-13.
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TABLE 3-12. CLEAR-WRITE MESSAGE FORMAT

OO660000000

CODE 7-BIT OCTAL SAMPLE
DESCRIPTION TRANSLATION p [ 215142 22! 1] 50
SYNC 026 00 jo i1 jo i1 L1 /0
SYNC , 026 ojo for1jof1itjo
SYNC 026 010 0110t irgo
SYNC 026 010 10140 11110
START OF HEADER 001 00 ;0 010 ;0 ;0]
SITE ADDRESS 161 1{1 31 14070 :011
STATION ADDRESS 141 01 i1 i0f0;0:0(1
CLEAR-WRITE | 022 1{0 1071 {0.0:110
SYNC 026 0(0 .0 ;110 :1}11}0
SYNC | 026 0:0:0 3110 ;1.1;0
SYNC 026 oo of1fjolriifo
SYNC 026 0:i0 ;011014110
SYNC 026 00 (0 {13i0j1¢{1]0
SYNC 026 0:0 ;0 {1 {01 :110
SYNC 026 0:0 (01 j0;1e1{0
SYNC 026 0/0:0 {1 j0:111}0
SYNC 026 0;0i011j0i1i1}0
C SYNC 026 0;010 {140 1¢1]0
SYNC 026 010 0 f1j0[1}1]0
SYNC 026 0{0:0 /1011110
ﬂ 1 I 101 171:010(0j0i0]1
2 102 111 joiojoioitn}o
C 3 103 0j1(04i0;0[0{1]1
Escape 076 0OyO0f1T i1 i1 3141170
End of Text (E1) 102 1f1joiojojot1jo
(§) USASCII END OF TEXT 003 tjojojolojoi1]1
MESSAGE PARITY 103 oj1fojojojoj1}1
O PD82142900 3-55
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TABLE 3-13. RESET-WRITE MESSAGE FORMAT

CODE 7-BIT OCTAL SAMPLE

DESCRIPTION TRANSLATION o |6 25324 B 152151150
SYNC 026 00 jOo {1 J0 {1 f1 10
SYNC o 026 00 {0 {110 i1 |1 {0
SYNC 8 026 010 0 {1 1031 [1}0
SYNC 026 of{o {o ;1 0 1 |1 {0
START OF HEADER . 001 00 10 ;0 [0 0 {0 T
SITE ADDRESS 161 111 1131 4o jo ol
STATION ADDRESS 141 0{1 {1:0:0:0,0:1
RESET-WRITE _ 014 110 10 ;0 ¢1 011010
SYNC 026 0i0 o frjo:1itlo
SYNC 026 010 {0 :1 0 ;13110
SYNC | 026 010 {0 [1:0{11:1/0
SYNC | 026 010 j0 i1t i1 10
SYNC 026 040 {0 1,01 10
SYNC 026 010 {0 -1 ,01:1:0
SYNC 0% 0fo lo:1,0 11110
SYNC | A 026 0:0 10 10 {1 ]1}0
|SYNC 026 0/0 107140 i1 4140
SYNC | 02 010 ;011101 ]1i0
SYNC - 026 0/0 10 ;1 {0 {1 {110
SYNC 026 00 {07101 /110
1 101 1,1 10:0,010 0:1
2 | . 102 161 (007050 {1]0
I3 103 0i1 {0,000 {1i1
Escope 076 00 1.1 °11111:0
End of Texi (E2) . 040 0;0 °1°0:0:0,0:!60
USASCII END OF TEXT 003 160 °0:0 01011
MESSACE PARITY 077 P10 1 i e

COO0Oe o000 O0

)

</

\
Y

Diagnostic Write .

Should the poller decide that a Diagnostic Write is to be performed, it
advises the interface to interrupt the data source. The data source then writes

to the poller. Next, the poller transmits a Diagnostic Write message to the specified
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remote station to test the transmission path. Marker reset takes ploce, but the
message does not clear memory - Remote station response is a Read message which
contains the same data that was in the Diagnostic Write message - Data from the
beginning of the message up to the first "E" code is returned in the read response .

If no "E" code exists, the read response continues to the end of page and terminates .
Any parity errors experienced on incoming data are retransmitted as spaces (BCD
Terminal) or as brackets with overbar (-{- USASCII Terminal) . A normal Read/
Write sequence is used to handle the remote stations Read message. Table 3-14

is an example of a Diagnostic Write message -

HOO0O0D0O000600

Status Request -

Produced by the poller, Status Request directs the remote site to respond

with a Read message which contains the site or station status in the data portion

of the message - Using 140g as the station address in the Status Request message,
the remote site responds with the site status and the status of all the stations. With
a station address greater than 1408, the remote site returns only the status of the |
specific station. Table 3-15 shows the format for a status request using a site

address of 161 octal and a station address of 140 octal (site request)-

The only difference between the sample site status request shown in table
3-15 and a station request is the station address used. Table 3-16 is an example
of a response fo a site status request - In this case, the site address is identical
to that of the request, and the station address remains at 140 octal . The data

portion of the message consists of a site status word followed by a status word for

each station at the site . The response to

a station status request contains the status word for the addressed station only .
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TABLE 3-14. DIAGNOSTIC WRITE MESSAGE FORMAT

CODE 7-8IT OCTAL SAMPLE
DESCRIPTION TRANSLATION o [6],5 24123} 22| 51 0
SYNC , 026 00 {0 1 40 |1 [1]0
SYNC 026 olo{o |1 01 |1 ]0
SYNC , ‘ 026 oo o 1 to i {10
SYNC 026 ofojo !l io {1 {11lo
START OF HEADER 001 0{0 {0 {0 i0 |0 [0 }1
SITE ADDRESS 161 1 jr 1010 {0 |1
STATION ADDRESS 141 0i1 1110 ;0 {0 {0 {1
DIAGNOSTIC WRITE 020 0i0]0 1 {0]0 (0i0
SYNC 026 010 10 :1-i0 11 11 fo0
SYNC 026 00 {0 {1 10! 1§o,
SYNC 026 00 {0 ;110 /1 11¢0
SYNC 026 00 {031 101 11 jo
SYNC 026 010 {0 {1 ‘01 I1:0
SYNC 026 0loto i1 01 "5 io0
SYNC 02 ojo 01 loltrio
SYNC 026 ofofof1 o1 fijo
SYNC 026 0{0 {01 40{1 {10
SYNC 026 0;0{0{1 :0i1 }1j0
SYNC 026 0{0 {0 |1 0,1 1,0
SYNC 026 0;0{0 1011 10
1 101 1{110{010%:0 (0%
2 . 102 11170040 ,0 {1:0
3 103 0l110,0:0:0 |1 i1
Escape 076 0:0 1;1%]“{150
End of Text (E2) 040 0;0{1;0f03;0:0:0
USASCII END OF  TEXT . 003 110lofloiojo {11
MESSAGE PARITY 043 0{0{110{0:{0 11

O000CCOC0

=

\

A
./

O

T

A
o/
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C TABLE 3-15. STATUS REQUEST MESSAGE FORMAT
O CODE 7-BIT OCTAL SAMPLE
DESCRIPTION TRANSLATION o 1,671,571 ,4] 31,2T,1],0
C SYNC 026 ofo lo {1 1o |1 |1 lo
SYNC : 026 o{o {o 1 jo i1 |1 i0
O SYNC - | | 026 olo |o 1 {0 l1 |1 jo
SYNC . 026 0{0 {0 ;110 {1 |1 0
START OF-' HEADER ; | 001 0{0 |0 [0 [0 {0 {0 |
(@) SITE ADDRESS 161 11 {1 {17030 {0 {1
STATION ADDRESS 140 111 11 lolo jo oo
0 STATUS REQUEST | 024 1o foj1loq1 40 0
‘ USASCII END OF  TEXT 003 110 {0 {000 |1 i1
C MESSAGE PARITY 170 11 fvf1r {1 {oqo o
C TABLE 3-16. READ RESPONSE TO SITE STATUS REQUEST -
'CODE 7-BIT OCTAL SAMPLE
DESCRIPTION TRANSLATION R P ) A DA PA A
SYNC | 026 ofo o {1 o {1 {1 0
SYNC 026 0{0 [0 {110 {1 1 .0
SYNC 026 olo {o {1 {01 i1 0
C SYNC 1 02 olo {o {1 {011 i1 ‘0
START OF HEADER 001 o(o o io o fo jo0 1
C SITE ADDRESS 161 111 41§10 to 10 .1
: STATION ADDRESS 140 141 {1 joto 0 0 0
READ 023 0io lo i1 {0 i0 |1 {1
C SITE STATUS 100 0f1 {0 {0 j0 {0 ;0 ;0
STATION 1 STATUS 101 111 o dotolo o il
C STATION 2 STATUS 103 0|1 {0 [0 {0 {01 il
STATION 3 STATUS 125 1{1 Jo [1 4o i1 i0 1
STATION 4 STATUS 1 ol1 jojo {100 i1
O STATIOM 5 STATUS . oYl 110 i1 1010 030 {1
STATION 6 STATUS 043 010 {1 70 {0101 ¢l
STATION 7 STATUS 101 111 10 j0 ;0 ;0 {0 |1
O STATION 8 STATUS 103 0f1 ;0 {010 10 }1 {1
STATION 9 STATUS 125 11 jof1iot1i0 i1
O STATION 10 STATUS m ol1 {oloi1ioto §1
STATION 11 STATUS 041 1fo i1 tofo 001
STATION 12 STATUS 041 110 11 to fojoio |y
O USASCII END OF TEXT 003 1o jolojoioi1 i
MESSAGE PARITY 075 olof1 i1 i1l1 o0
© PD82142900 3-59
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Read.

Generated by the remote site, a Read message directs the poller to store
the data portion of the message and to indicm‘gx)fhe computer via the Read Request
and Message Pending signals that a Read message has been received. Read messages
are sent by the remote site as a normal response to a poller transmitted Poll,
Diagnostic Write or Status Request message. Table 3-17 is an example of a Read

message .

TABLE 3-17. READ MESSAGE CO,NTAINING'KEYBOARD DATA

CODE 7-BIT OCTAL AR IR
DESCRIPTION TRANSLATION Pl 27272727 |2% 2 ;2
1SYNC 026 ojo {0 11 o 1 1 io
SYNC 026 0l0 [0 {1 {0 {1 {1 i0
SYNC : 026 010 {0 {1 {0 |1 |1 {0
SYNC 026 ofo o {1 to {1 11 o
START OF HEADER 001 ofo o o 0 Jo {o [
SITE ADDRESS 161 11 1 g1 do jo to
STATION ADDRESS 141 011 {1 {0 (0 }0 :0 i1
READ 023 0,0 {0 {1 {0 {0 {1 1
Escape _ 076 010 {1 4t {1 41 :1 °0
Start of Text 042 110 {1 10 10 {0 j1:0
1 . 101 111 {0 {0 {0 {0 i0 i1
2 102 1,1 10 joto jo t1:0
3 103 0(1 10 10 70 10 {1 ;1
Escape 076 00 i1 41 11 0 ;1 i 0
End of Text (E1) 102 111 {0 lo toioj1io0
USASCII END OF TEXT 003 110 {0 |0 0 ;o AN
MESSAGE PARITY 136 oj1 {o j1 {1 {14140
PD82142900 3-60
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Reject.

Sent by the remote site, a Reject message indicates that the previous message
transmitted by the poller was not accepted. A Reject message in response to any
poller message (except a Poll message) is interpreted as an error condition. Table

3-18 shows an example of a Reject message .

TABLE 3-18. REJECT MESSAGE FORMAT

OO6H600O0000C0C

CODE, 7-BIT CCTAL SAMPLE

DESCRIPTION TRANSLATION 1212 0% 2 22191 [0

SYNC 026 010 [0 ;1 0 -1 (10

SYNC 026 010 lo |1 01 i1 o

SYNC 026 oo [o 11 {0 i1 {1 0

SYNC | 026 olo (o i1 ;0 {1 1110

START OF HEADER | 001 00 {0 0 ;0 00 |1

C SITE ADDRESS 161 1]v 11 fo fo jo {1

STATION ADDRESS 141 o1 {1 10 :0 /0 {0 {1

C REJECT 030 1lo fo i1 1 lotolo

: USASCII END OF TEXT | 003 110 [0 |0 io zo 1

C MESSAGE PARITY 165 0{1 {1 {1 {0 {1.40 1
O PD82142900 3-61
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Acknowledge .

Produced by the remote site, an Acknowledge message indicates that the
previous poller generated Alert, Write, Clear Write or Reset Write message was

properly received. Table 3-19 is an example of an Acknowledge message -

TABLE 3-19. ACKNOWLEDGE MESSAGE FORMAT

CODE 7-BIT OCTAL SAMPLE
SLAT { !
DESCRIPTION TRANSLATION P 15151242215 20
SYNC 026, 010 {0 {1 0 |1 {1 [0
SYNC 026 00 10 {1 {0 {1 {1 0
SYNC 026 0o {0 {10 {11110
SYNC 026 0(0 f0 i1 10 {111 ‘0
START OF HEADER 001 010 {00 {000 '
SITE ADDRESS 161 v b i o to ol
STATION ADDRESS 141 01 114010 ;00!
ACKNOWLEDGE 006 110 i0 {0 |0 ;13140
USASCII END OF TEXT 003 110 10,0010 1T
MESSAGE PARITY 153 041 {140 {110 1,1
PD82142900 3-62
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Multiple Write.

Poller operation enters the Multiple Write mode only at the command of the
computer. Following a data source Read operation to the poller,and prior to per-
forming a Write operation, the computer may use the Alert function to place the
poller in the Multiple Write mode. This mode of operation permits the computer
to perform multiple write operations to remote equipments without allowing the
poller to return to the polling sequence. Write messages that follow the establish-

ment of a Multiple Quput must contain the same site and station address as used

OO00O06O0000O0

in the Alert function. The addresses used in both the Alert function and the Write

message must be the same as the site and station which generated the Read Request.

Upon completion of the Write message, the poller gives a Read Request,
Message Pending and End of Operation indication to the interface. Instead of

polling the next sequential site, the poller waits until the data source reacts with

either another Multiple Output Alert function with a new site and station address
fcllowed by a Write message or a Clear Multiple Output Alert Function to allow

the poiler to return to the polling sequence .

Error.

Error‘messcges"originc:fing at the remotes sites indicate that the previous
poller generated message was reéeived in error. A switch is available at the remote
terminal to enable or disable the error message response . Remote terminal reaction
to a word pafify error dépends upon the point in the meséage at which it is detected.
Table 3-20 describes the remote terminals reaction to a :word parity error as deter-
mined by its position within the general message format. Poller receipt of an

error message causes an error condition to be sent to the computer.
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TABLE 3-20. REMOTE TERMINAL RESPONSE TO WORD PARITY ERROR

3290

Programming

Start of Header
Site Address

”Stcfion Address
Control Code

Sync
Sync
Sync
Sync
Sync
Sync
Sync
Sync
Sync
Sync
Sync
Sync

Data

Message Parity Code

USASCII End of Text |

Abort and Transmit error
message -

Transmit error message at
end of receive operation
(except Diagnostic Write) .

Store parity error code in
memory wherever an error
occurs and transmit error
message at end of receive
operation (except Diagnostic
Write) .

Transmit error message at end
of receive operation for all write

messages except Diagnostic Write .

| CoDE RESPONSE
Sync Code not recognizeci-
- Sync o T Abort and begin search for N
Sync proper sequence again .
Sync

PD82142900
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A word parity error in a Diagnostic Write message does not produce an error
message response - Instead, & Parity Error code is stored in memory and a space code
(RCD Términa!) or a bracket with an overbar (¥ USASCII Terminal) is substituted

+ the Read Response . “When error messages are sent by the remote site;the format -
of Table 3-21 is used. Table 3- 22 lists all message error conditions with the excephon

of the word parity error whlch was dlscussed earlier.

TABLE 3-21. ERROR MESSAGE FORMAT

CODE | 7-BIT OCTAL SAMPLE

FooRIRT 1 T AT ! L1 50 41 S

DESCRIPTION TRANSLATION NP 2+§23 72’ 1150
syNC o clo o |1 fo i o
SYNC Sl 0% 040 [0 ¥ 01 1.0
SYNG - 028 000 j0 1 10 1 {10
START OF HEADER : : 001 010 10 {0 0 (010 1
CITE ,ﬁ,\*‘;l‘;*’?"f}%’ 161 141 ] ;1 :O iO {G !
STATION ADDRESS v i41 01 i1 06 0101
ERROR 025 010 16,101 0]
DSASCIT END OF TEXT | 003 110 0 0,001 ]
MESSAGE PARITY 170 1 1 il 1401000
PDB2142900 3-65
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TABLE 3-22. MESSAGE ERRORS
ERROR '
CONDITION CAUSE ACTION

Nonexistent Station

Station 140 Write

Unrecognized

Message Control

No E or STX Code

Message Parity Error

Carrier Drop

Station address selects
a station that is phy-

sically nonexistent or
electrically not ready.

Station address 140
received for Alert,
Write, Reset-Write,
Clear-Write or
Diagnostic-Write.

Message control code
other than Poll, Alert
Write, Reset-Write,
Clear-Write, Status=
Request or Diggnostic~
Write. )

" No El, E2, or STX

code in Write, Reset-
Write, or Clear-Write
message fext.

Incorrect message parity

Modem Data Carrier
Detector signal drops
before EOMor MPC
is received.

The Remote Terminal aborts
the received message upon
error detection.

The Remote Terminal aborts
the received message upon
error detection.

The Remote Terminal aborts

‘the received message upon

erior detection.

The Remote Terminal aborts
the received message upon
error detection. Data is
stored in memory, but the
keyboard remains locked

out and print-out is prevented.

The Remote Terminal cborts
the received message upon
error detection. Data is
stored in memory, but the
keyboard remains locked

out and printout is prevented.

The Remote Terminal aborts
the received message upon
error detec¢tion.

3
4

{
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ERRORS.

During the time lapse between the transmission of a poller message and the
reception of the expected response, errors may occur either in the message content

or in the message handling. The poller recognizes the following errors:

(@) Lack of response to a poller initiated message after a specific time

outf «
(b)  Parity error on any message received by the poller from a remote site .

(c)  Failure to receive either a Read or Reject message in response to a

fOOO0000C

Poll message -

(d)  Failure to receive a Read message in response to a Status Request

message sent by the poller.

(e) Failure to receive an Acknowledge message in response to an Alert

or Write message sent by the poller.

(f)  Failure to receive a Read message in response to a Diagnostic Write

message sent by the poller.

(g) An error message from a remote site in response to any message senf

by the poller.

(h) A drop of the Carrier On signal from the modem before the completion

of a message received by the poller
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Section III 3290 Programming -

Encountering any one of the listed error conditions forces the poller to retrans-
mit the message which resulted in the error condition. In an aftempt to receive an
error-free response, the poller retransmits the original message twice. If, after three
transmissions, an error-free response cannot be acheived, the poller places the erring
site address on the station status lines and gives an error interrupt and status to the
interface to interrupt the data source. Should the error condition occur in ’response
to a Poll message, the poller sends a status signal or Poll Message Error to the
controller interface. If, instead, the error occurs in response to any other type of

message, the poller indicates to the interface an error status of Poller Error.

’

Once the interrupt and status signals are established, the poller returns to
the Poll mode and polls the next sequential remote site. Later, the erring site is
again inferrogated as ifs site address is again generated by the poller's poll counter
during its hormcl polling sequence. Data source selection of the poller following an
interrupt signal locks the poller to the computer. Once the poller and the computer
are connected, a computer issued release function is required to clear the poller's

error and station status lines and to allow the poller to resume polling-

When the computer selects the poller as a result of an interrupt signal, the
error condition which caused the interrupt signal may no longer exist. However,

the error and station status provided may help to pinpoint (over a period of time)

the possible cause of the error. For example, the cause of the error condition MAY 8E

related to the handling of a specific type of message, message code or related to the

communications link itself.
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CODE CONVERSION.

As explained earlier in this secfion, the poller can communicate with
" remotes sites using either External BCD or USASCII coding. Normal 3000 channel
communication is Internal BCD. Data received by the poller from the interface |
is External BCD. Conversion from Internal BCD to External BCD takes place in
the interface. Thus, when the remote site and station are operating with
_ External BCD no code conversion need be done by the software. However,
should the remote site and station oparate with USASCII coding, the software
must be such that the conversion of Internal BCD codes to External BCD codes

by the interface results in the codes being the same as the USASCII symbolé to

'

HO660000000C0C

be displayed at the remote site.

Example:
{OMPUTER CODE POLLER CODE DISMLAYED CODE
INTERNAL 2CD EaiERMAL BCD L TERNAL BOD LS AT
— ——— > =
0L g1 - b A
21 k L1, A 5
bl ‘ 2l / Aslash? @

Although the pollar is transparent (codes passed unchanged) to most of
the codes used for communications between the interface and the remote sites,
~ certain ;odes have to be converted. Code ccnversion (controlled by the

ASCII-BCD switch) is required due to the specific characteristics of the remote

site. Table 3-22 ond 24 list the code conversions that cccur for either position
P

of the ASCII-BCD switch. The actual switch position used is determined by

T

the coding requirements of the remote site.
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TABLE 3-23. BCD CONVERSION*

CGDES RFFF'["FD CODES TRAMSMITTED] CODUS RECEIVED C-’)I}ES‘»SE{‘«}I—~
FROMOINTERFAC TO ORIMOTE SITE JFROM wriiord SS9 70 INTERFACE

R

e oty erpacmemas Soom

OO0 O000COCC

00o 120 Len U101

DE&D ) - 100 100 00

07k ‘» 17b | R O
Lxx | 0?b - ’Lxx U".’E» - .],:<;<ﬁ . ‘ Lxx {\/r\\

C

. . s . n0 . .
* Prior to transmission, data bit 2° is formed as the complement of bit 27.

'

N
)

£ \
.

™
e

TABLE 3-24. USASCII CONVERSION* S

i /( \
CODES RECEIVED coprs TRAnsMTTTED| conrs RecrTven | COTES SENT ]
FROM THNTERFACEl  TO ROHOTE STTH |FROM RENOTE STTL(TO ThTERFACE
o e - e - » - - e e T e N
000 040 | 0uo | ano N
0373 N ENE 033 N
' | ‘ Ly
035 175 175 N5 P
N
X0 - 100 1004 140
Lixx N33 - Lxx 034 - 1Ixx Lxx @

. - ., o0 . .
* Prior to transmission, data bit 2° is formed as the complement of bit 25.
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PROGRAMMING RESTRICTIONS.

The following programming restrictions should be observed:

e Data sourée messdges éenf to the polller ‘sh’oulld‘ hq?e as the 'lqét's’)?rryibol'
code oﬁe of the STX of "E" codes. In addition fo being listed in the
" Code Réperfo?re the codes in Internal BCD are 42 (STX), 02 (E1), -
40 (E2), and 41 (E3). These codes maydlso be used within the data =
block to be transmitted. However, these codes cannot occupy adjccent
data position. |
e Station addresses used in write messages to a parhculor sfchon should

alterate bit 4 between a logical O and logical 1. For exomple, if the

MO0 000000

first write message to a station contained a station address of 141 octal,

the next write message to that same station should use an address of 161

octc-l. This restriction enables the station fo remember and report the
accuracy of the preceding write message.
o The symbol greater than (3) cannot be used when commumcahng with

a USASCII remote site,

PD82142900 3-71
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CODE REPERTOIRE.

The USASCI| code standard requires seven bit codes. ‘Hawever, ‘since .
'the computer sends only six bit codes to'the local intéffaﬁe, the ‘interface
hardware jnserts the seventh bit. In the tables that fqllow, tables 3-25,
26, 27, 28, and 29 list only the six bit Internal BCD codeslthat should be
sejected When communicating with the remate sites. In listing the Internal
code, all conversions that take pléce‘dufing éommunicatidn are considered.
qu an understanding of how the listed Internal BCD codes are determined,
see Code Conversion in this section,, Tables 3-30 and Bl'iist the External
BCD and USASCI!| standard binary code assignments. These last two tables are

_included as additional references.
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TABLE 3-25. ALERT FUNCTIONS -

O0000

NAME - | CODE
‘:); Status Reguest. 00
Diagnostic Write : ol
Alert - , 02
S‘catijon Pall 03
Multiple Output S 04
Clear Multiple Output | 05

14

60600

TABLE 3-26, TRANSMISS!ON.CONTROL CODES

EXTERNAL BCD SITE COBE CODE © USASCIL SITE
Start of Header | ool = ‘ 0o1* | - Start of Message
-End of Text , 003 ™ ' 003* End of Text
Poll 005 W oos* Poll ‘
‘Cw Acknowiedge | 0o6%% || ooe** ~Acknowledge
Alert 007 * 007 * Alert
Reset-Write 014%™ Ol4* Reset-Write
ﬂ) Diagnostic Write 020 * 024 % Diagnostic Write
Write - oz21* 021 * Write
Clear-Write . . 022 ¥ 022* | Clear-Write
0) Read , 023 »#* 023"% Read
Status Reguest 024 * 027% Status Request
Error 025 #* 025 *% Error
Sync 026 % 026* - Sync
Reiect 030** 030" Reject
* |nserted in the message by the poller.
** Sent to the poller by the remote site.
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TABLE 3-27. ADDRESS CODES

L O OO0 0O00OC

SITE K STATION
|7-BIT OCTAL CODE | SITE NUMBER } 7-BIT OCTAL CODE | STATION NUMBER
2160 Q 14,07 160%% — B
161 i 11 1161 ‘ 1
. 162 2 142 | 162 2
163 3 143 163 3
161, 4 14, | 164 &
165 - 5 145 | 165 5 Py
166 6 146 | 166 é Wy
167 -7 147 | 167 7
170 8% 150 | 170 8 Q:"\
171 She 151 [T 9 S
172 10* 152 172 10 -
173 | TRy , 7153 {173 11 ()
174 2% 154 | 174 12 -
175 . 13* | .
176 14* _ o
177 : 15"
* THeseE SITE ADDRESSES CANNOT BE CENERATED BY TUE COMPUTER. s
. w¥ TuEse AODRESSES MAY ONLY BE USED FOR THE COLLOWING | :
 PURPOSES! SI\TE PolLlL, SITE STATUS REQUESTS; REMOTE (:)
TERMINAL READ RESPONSE v REPLY TO TWE SITE STATUS )
REQUEST, AND REVECT RESPONSE TO THE SITE POLL. N
N/
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Section III 3290 Programming
TABLE 3-28, SYMBOL CODES
SYMBOL DISPLAYED | REMOTE SITL SYIAZOL DISPLAYED REWMOTE SITE__|
OR PRINTED EXT. |USASCH OR PRINTED Ext. |USASCIH
: (colo‘n)‘ 12 32 - (minus) 40 55
1 ’ ] 2y | 4 | ©°°
2 02 | 2% |k 42 13
3 w | 23 [t o 14
4 04 a4 im e )
5 s | 25 [N 4 | 16
3 % |26 |o "3 ]
7 o7 27 e - & \2
e 10 30 |a 50 bi
? 1" 3) R 51 b2
g 0 | 22 [V (ogicol OB 2 | —
= (equol) 13 35 $  (dollar sign‘)‘ 53 44
7 {not caval to} . 14 — * , {astorisk) 54 |° 52
1€ (less thon or equal to) | 15 i 4 55 -
% (per cent) i % AS { 56 —
T (eft brocket) Rt — > (greater thon) 57 NOT Y3ET
SPACE & |60 |+ (olussign) 20 53
/  (diogonel) 6 57 |a 21 ol
s &2 63 s 2 oz
T, s | 64 |c 2 | o3
u 84 5 o %4 | o4
v 6s |66 |E 25 | OS5
w 86 G7 |F 26 o6
X &7 {70 |6 27 o7
Y 70 71 H 30 10
z n |72 h n | M
3 (rig!ﬂ broeket) 72 - < {less then) 32 24
s (comma)} 3 54 « (peried) l 3 56
( (leht parenthesis) 74 50 ) (right porenthesis) - iU 51
-~ " 78 ——— > ({oreater thon or equé' to) as -
% (identical to) 7% | — ESCAPE 15 control 3
A . (logicol AND) 7 ] e ; lemicolon) 37 33
' (mcamationtard) | — | 4TV |3 — 43
W (quoTATION MARK )]  wemm 42 | & (amregrsAND) — 4c
3 (appsTmornn) — 43 / (siawm) — ‘59 '
P lguesTion maek)| =—— 37 | @ (commencian ATY| — 40
£ (LeeT BRACE) o " N\ {RiGHT SLART ) — 74
2 {(2cuT srate) — * N (ermcom Flex) —_ 76
— (UNDERLINE) — |
PD82142900 375



Section III

3290

Programming

_ TABLE 3-29, FUNCTION CODES*
EXTERNAL BCD REMOTE SI\TE USASCIY REMOTE S\ TE
NAME OCTAL CODE™|| ocTAL coDE™® NAME
Backspace )2 12 Backspace
CARRIAGE RETURN Ol o} New L iNg (’)
Tab o) o) Tab
~|Line Skip G2 62 Line Skip
|Selective Clear 63 63 Selective Clear
Line Clear ' G4 Y Line Clear
Tab Protect 65 65 Tab Protect.
Skip 71 ol Skip
Reset - e ' e Reset
Tab Access’ 75 75 Tab Access
End Tab ) 76 76 End Tab W)
Start Tab () 77 77 Start Tab (M)
Eno of Line 60 6O Eno or Ling
11 pe o2 E\
E2 - A0 40 £2
£33 - 41 41 E3
STX (Srarr oF Texy) 42 42 SEND noEX
SrarY BLINK 70 70 Srart Buink

i

il

* oRECEDED BY AN ESCAPE COOE.

PD82142900
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Section Il 3290 ' Programming

it

TABLE 3-30, TERMINAL CONTROL copes ™™

co60000000

coRe | ExTERNAL BCO REMOTE SiTE | usASCn REMOTE. 7€ .
NAME | cooe*  sYymBoL conE* | cvmeor
FO 20 ¥ 20 [
F1. 21 A 21 T
F2 Y : 0 22 oz
F3 2 T 23 3
F4 24 ol 24 s
5 | 25 E 25 E
Fé 26 F 26 3
7ol 27 T 27 5
B 30 w 30 5
FP 3 T 31 )
* Code meaning is determined by softwake‘application.
** Preceded by an escape code. ‘

PD82142900 o 3-17

0000006060



Section III

TABLE 3-31.

3290

EXTERNAL BCD CODE REPERTOIRE

Programming

) 2 3
A A A
. N . hYd
a0 ez0 040 G30 {00 120 140 1€0
b6 0 0 0. 0 | | ] I
#,
b5 0 0 I | 0 o I I
b4
, b3 | b2 | bl | N 0 | o] | 0 t| o | 1
¥ R e "SDTA‘T'Ei"cié" B
- ADDRESS
00 0 ‘_E) ) 0 o rLi«\EC BACKSFALE -vazn :'ENSSSAIGTEES ] Y
J A 1 /
W P - »
O o] 0] | SOM HWRITE ®.% g3y | REsgRvep [TUCARRLICER. o ‘ |
ol . . RETUEN)
CLEAR § B 2 s
© ° I © WRITE o e |0 2 |wo2
02 STX _RESERYED [ SKIP
L ~C 3 T
EOM READ o 3 |»n 3
03 0 0 l I RESERYED [ RESERYED | RESERVED “EEE::‘”
STATUS " 2 4 u
0 | 0 0] REQ ] 4| 4
04 KESERVED | RESERYED | RESERYED cLEAR
N 3 5 v
0 [ 0 || PorL | erm : 5 |w 5
05 RESERVED | RESERVED | RESCRVED PROTECT
0 F 6 ]
O | | O ACK SYNC » Z 6 x 6
o5 ) RESERYED RESERVED RESERVED RESERVED
Ol
4 G 7 X
. 0] | | | ALERT ) o 71 7
o7l RESERYED | RESCRYED | RESERVED | RESERVED
Q H 8 Y
I 0 0 0] REJECT o]~ 8 | 8
ol | o L ) RUSERVED | RESERYED | RESERYED BLIKK
R I ] 7
| 0 ) | E9 T 9
1 RESERVED RESERYVED RESERYED SKkie
AT
< @ (2ERD) ]
I 0 I @) - - < 10 10
121 RESERYVED RISERYVED RESERVED RESET
s o CPERION) = y (COREL)
[ T T
13 ‘ O ‘ ' RESERVED | RESERVED | RESERYED m"ll];“n
RESET * ) # { P B
w
14 ! ‘ o 0 WRITE RESTRYED | RESERVED RESERYED | RESER¥ED
4 > < —~
[ - The - 13
15 ! ! 0 ! RESERYED | RESERYLD RESERVID | pcopss
- T ‘ ESCAPE % =
; w14
16 ! ! I 0 RESERVED | RESERVED RESERYES | (D) 5:?_,
- - R : [ TOCI AL #4D
) 15
7 I I ' l RESERVED | RESERVED RESERVED (ﬁ)i,;

Transmission Control Subset

Terminal Control
Address Subsets

PD82142900

Subsets:

2-738

Symbol| (upper), Control (lower)
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Section IIT 3290 | ' Programming

TABLE 3-32, USASCI| CODE REPERTOIRE

I e 3
000 o020 040 0e0 100 120140 160
m BIT & o o o ] 3 3 3 3
b BIT § o D 1 3 o T 3 3
W ‘
. grr 3 |eive | eIt Q“ ¢ o 3 0 3 o S 0 2
i/ Bit O .
CoPACE 2 & ?
I i O 0 Q
) a0 cevr |reersn | ogou .
i v i A 2
o 0 @ 3 soM URTTE - 3
P, 0Ol ) i : sy - peseasEd | owEw LINSD 7a8
; CLEAR 77? 2 ] 2. N
. B o 1 n WRITE 2 2
o2 : e i _»__1} [N )
B ’ READ . 3 C h
J it 1} : 3 3 E£TX f L SELECTIVE 3 ?
o3 0C3F  Jgesgpvey |RESERVED | RESERVED : CLEAR
s .
o N 2 0 DIAGNOSTH 4 ) T . .
: WRITE e
od cpcuy | RESERVED |RESERVED |RESERVED | CrfiR
. ERROR Ve s € v <
0 % 0 3 PoLL ey . ! 5
i:);;“ . RESA ] RESEHVED (ROTIRVED RE;;‘x;?h | - .
. S} osYNC - Re b f v g
) 3 1 9 ack : . . .
: {SYMY P
STATUS
. , - ? 7
0) 0 : ¥ : 22‘_:“ LETHY
2 S N e -
FEJECT ;
\ b3 2 0 o CCAND i 8 A
o - 1
3 ! ¢ b k! 9
i |
10 i0
1 G 3 o .
: v i :
0 3 o 3 y ESCAPE b2 L u
ES
. RESET
: ) 3 ] o GRITE i2 32
) Y TFFY
i4
3 1 0 3 33
O ~-
* A 1 9 | 1y
16 : -
o . 3
- !
LA SRS SUUUIS g i )
| Transmission Control Subset
ﬂ. 2 Terminal Control Subsets: Symbol (upper), Control (lower)
3 Address Subsets : :



ole

£

A
E% Pl

AN

Y
/



OON0000000

000000000

3250

SECTICN IV
PROGRAMMING AIDS

This section surmarizes the discussions presented throughout

" the teut of this nublication. It is intended to aid the user in the

arogramming and eneration of the 3290-4 (2dit) Terminal.

UNATTENDED TEERATION.
The UNATTSNDED/ATTENDED cwitch an the keyboard allows the
data source to use the terminalfs sutsut facilities without the

nrasence of the onerator. To go UNATTENUED, the onerator must:

’

1) Place the UNATTENDED/A?IE&DED switch in the UNATTENDED
nosition.
2) Compose a message, using the keyboard, informing the

data scurce that the station will no longer be aftended.

3) Denress the SEXD key.

This unattended message will be feceiﬁed 2g a resoponse
to the next noll., The data source should then send a2 write message.
Moa a correct write message is received by the terminal, the
UNATTENDED indicater lights and the terminal is officially in the
UNATTRNDED mode.

I the data source is in the habit of transmitting write
messages ~mly as ressonses to read messages, the sequence can continue.
In the ATTENDED mode, an alert message solicited an alamm. A read |

message response to a search could not he received until the SEND

key was denressed. The alert sequence still +akes nlace in UNATTENDED

eneration, but the ALERT light and alarm are deactivated. The alert

D5y 82142900 b1



Section 1IV 3290 Programming Aids
message produces a read request, so an automatic one word (El)
read message is available when the station again is polled.
QUTPUT TIMING CONSIDERATIONS,

The 3000 series of computers is capable of processing data
much faster than the temminal is canable of handling data. ‘The time
required for symbol transfer by the delay line memory of the dizplay
station is 16.8 microseconds. Memory cycle time is 20 milliseconds.
buring a read or write operation, succesive data bytes must follow
within 33.6 microséconds if the SuppreSS'Assembly/Disassembly
signal is inactive or 16.8 microseconds it the Suporess Assembly/
Disassembly signal is enabled. If’succesive data bytes dq not
follow within the specified times, a 20 millisecond delay occurs
between bytes due to delay-line latency characteristics.

If the amount of time required by the display station is

long cempared to the data source, then a similar comparison can

be made Setween the display and the typewriter station. It takes

much 1o§ger to process a message, and thuS»remains'busy long aiter

the initiating message has been received. Table 4-1 lists the'time
required by the typewriter to perfom vérioué functions. After the
message has been comnletely nvrocessed (E2 code detected) a read request

is raisod. At this time a connect can be made for the purpose of

=k ecking status.

Teble h-1. Typewriter Timing. . ..
FUNCTION TIME REQUIRED
Print One Char’aCtel" * 0 9 2 0 0 0 0 ¢ s o0 61~+05 P*;illiseconds
Space ‘6 € 9 6 0 8 8 ¢ 03 P0G PSS GNPSOS OD 61}05 ?"[jlliSG‘COHdS
Shift € 8 0 6 5 609 5 060 ¢ 5080 8308000020 6l$~'5 MilliSeCOﬂdS

Carriage Return (minimum) ..... 129.0 Milliseconds

e e . 0 s o ey S

PD 8212;2900 ko2
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Section IV 3290 Programming Aids
Shift is of »articular immortance since an extra 64.5 milli-

seconds is required if the case of a character diffeis from that of the

sreceding characier. Figure 2.1 illustrates by the flow chart method

the timing of the tynewriter station.

[

G & MILLISECDADS < EHITAILLISECONDS

O00000

\oo [Feior | [ e |
RECE IV CASE  \Nwmg | TZhri . RIiNT i
L SHIFT 1 CHARACTER |
C LpEEST )

=

PRIXT
CHABATER

Figure l-1. Tynewriter Timing.

o 82142900 . k-3
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Section IV

Talbe 4-3 lists the entire symbol repnertoire, including case. '

3290

Table l-2. Case Assignments.

Programming Aids

b

PD 82142900

b

SYMBOL CASE SYMBOL CASE
0 Lower W Lower
1 Lower X Lower
2 Lower Y - Lower
3 Lower Z Lower
L Lower = Lower
5 Lower ¥ Upper
6 Lower LS Upper

-7 Lower % Upper
8 Lower C Upper
9 Lower / Lower
A Lower 3 Upper
B Lower y ’ Lower
C Lower ( - Upper
D Lower > “Upper
E Lower = Upper
F . Lower ; - Lower
G Lower { <> Upper
H Lower ' Upper
I Lower $ Lower
J Lower * Upper
K Lower : f Upper
L Lower ] + Upper
M Lower > Upper
N Lower + Lower
0 Lower < Upper
P .Lower . Lower
Q Lower ) Upper
R Lower 2 Upper
S Lower ; ; Upper
T Lower i : Lower
U Lower ! Space Lower
v Lower C Ret Lower

OO0 000CE
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\
/

/
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Section IV 3290 Programming Aids

TYPICAL READY/WRITE TPERATION.

 The following discussion centefs on a read/write (diéplay
only) overation. Of main concern is the 9rope;’use of the STX key.
Suppose the dispiay gtation onerator composes the‘following message
2t hig Display/Entry Station keyboard.

SEMD POLICY NUMBER 7ELHL 2;29.__»

By deoressing the SEND key, the El symbol (4) aspears at the
entry marker position and the entire chain resets. In addition, the
keyboard locks out., Assumin a 50 by 20 disvlay format and the top
line of the display was used for the message, the display now reads:

SEND POLICY NUMBER 7BLBLA29.8

- S ol S S A T 9D GHR S S O > D A S NS S0 W G I R N U P D D D R U B W (R s U G s D 05 TP S B W

All data from the entry marker through the El symbol transmits
to the computer when the station is selected. After the read, the entry
marker references the first symbol position following the El symbol.

SEND POLICY NUMBER 7BLELA29.°

. T . " W S - - D o

The computér may begin dispalying itsvfeply at the current
position of the entry marker or it may clear the disnlay and/or reset
the marker chain., If the cdmputer elects to begin displaying its renly
at the nresent entry marker, the request and reply display together.

SEND POLICY NUMBER 7ELEL429. BE MORE SPECIFIC.

D0 YOU WISH: A
REVISION A

REVISION B
WEVISICN C

- O 4o D TS S M WP D W WAL S0P SR W A WD G S TN = B O

PD 82142900 b5



Section 1IV 3290 Programming Aids

Each of the choices offered in the write message teminates wi.th an
El symbol. The onerator need only position the entry marker to pré-
cede the correct choice and depress the STX key to d‘esigvnatevthe
beginning of the read message.

| SEND POLICY NUMBER 7ELELA29. BE MORE SPECIFIC.

DO YOU WISH:

REVISION A
= REVISION B4

s o N T A D U WD D A W D T WY W T D W - " D - w o - = w> . -

REVISION C

Depression of the SEND key at the first position to the right
of the STX symbol resets the entry marker to the STX symbol, locks .
out the keyboard, and generates a read request. The El symbol does not
display when SEND is denressed. Instead, the El symbol at the end

of the choice temminates the read message. Data transmitted reads:

& REVISICN B
If the write méssage does not supply El symbolsg after each .-
choice before depressing SEND. 1In this case, the El symbol displays

and acts as message terminator.

If the write message had not supplied El symbols after each

choice, the operator would have to move the entry marker to the end of the

choice before depressing SEND. In this case, the E1l symbol would be dis-

played and act as the message terminator. Only when depression occurs
immediately to the right of the STX symbol will display and entry into

memory be prevented.

PD 82142900 h-6
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APPENDIX

The characteristic feature of this terminal is its expandable data processing
séope- Each member station adds its own unique feature to the ovérall performance .
This appendix highlights specifications for each of the various equipments which
may be used within a given configuratic;n .

A Multistation Terminal consists of an Equipment Controller and up to twelve
inpuf/OUfput stations. An adapter kit is required for each station added to the con-
figuration. Furthermore, each of the 12 station locations may be eccomien by a

v

poller. Each poller can address 16 remote sites . However, the 3000 D::ta Source's
use of only three bits for site addressing limits the number of sites connected to
each poller that may be addressed to a maximum nunb er of eight.

All adapters are housed in the controller ccbinéf, which provides the dc
power and ventilation required. As a minimum, the cabinet should contain an
interface module, main timing module, symbol generator module, and at least one
station adapter kit .

Various off line operations may be performed through the local associations
of adapter kits. Such assoc‘iafions are made possible by a special row of connectors
in the cabinet. Each conne;:for has two sets of pins to allow association between

2 data input devices and a single output device (see Basic Cabinet Manual pub-

lication number 82140600). The following list establishes the various associations

PD82142900 | | A-1
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and the operations performed. Cannector pin assignments oo or even) required for

each adapter are also shown .’

Seccoco00e

INPUT DEVICE | QUTPUT DEVICE ' INPU’[‘ DEVICE

~ TYPE PIN PIN TYPE PIN PIN | TYPE
Display | Even|f Odd | Typewriter : be
Display .Even 0dd | Hardcopy -4
| o
' ‘\%h)‘)
“/("\\
NS

PD82142900 A-2
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CONTROLLER CABINET

The controller cabinet houses all adapter kits and

logic regquired to link the data source with all input/output

devices making up the terminal. It also provides all neces-

sary dc power.

Equipment Number . Part Number
FC101-A 14036100

OPTIONS..
Description
50 Hz Power Conversion Kit 1,038000 -

Part Number

Eguipment Number
GD601-A

LITERATURE AVAILABLE.

Publication No,

Name
Nanle

Basic Contreoller Cabinet Hardware
Reference/Customer Engineering Manual 8210800

PHYSICAL CHARACTERISTICS.

WEIGHT: 732 Lbs

BTU'S/HOUR: ©610% .

INPUT POWER: 120 volts, 60 Hz, 1.52 amperes
OUTLINE DIMENSIONS: See following illustrations

*Includes a blowef and 2 basic power sﬁpplies. One add
- on power Supply requires an additional 0.21 amperes
and dissipates approximately 82 BTU's per hour. Cabinet

service should be 20-ampere.

PD82142900
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CONTROLLER CABINLT (cont)

= Bo ¥l Blo W Bl 8. 8. Bl

TH"“.A?.D
F 23PN

\ ,Z/ cone, »m’»:'v
) - / |
i‘ ' lII : 7 {Lt

" ‘ C% LE

!iitla | /
|

~\
A/

e "

‘) i

i Y

}

[k : )
l i [ >/<53/g
L

ONE CABLE ENTRY
ON EACH SIDE OF CABINET
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DISPLAY STATICN

The Display Station providesbcathode-ray—tube display

capabilities for the parent sub-system. Symbol generator

and display station adapter kits are required to govern output.,

Equipment Number . Part Number

CC601-A ‘ 14031800

CC601-B 14031900

ADAPTER KITS REQUIRED.

Equipment Number ':Descfippion Part Number
GK103--A Symbol Generator lodule 15503400
FV135-4% Display Statvion Driver Module 155086CC
FV136-hix* Display Station Driver Module 15508700
FV137 A% Lisplay Station Driver odule 15508800
FV138-4x . Display Station Driver Module 15508900

#*0Only one of these is required, | |

LITERATURE AVAILABLE.

Name o : Publjication No,

Display Station Hardware '

Reference/Custoner Engineering Manual 82134300

PHYSICAI, CHARACTERISTICS.

WETGHT: 60 Lbs
BTU'S/HOUR: 410
INPUT POWER: (CC601

OUTLINE DIMENSICNS:

PD82142900 A6

-A) 120 volts, 60Hz, 1 ampere
(ccé601-B) 220 volts, 50Hz, 0.5 ampere
Sed following illustrations

.,
R S

o

'

"0 060

OO00O00Q0000C

3‘&
J



DISPLAY STATION (cont)
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ENTRY KEYBCARDS

The Entry Keyboard provides the operator with a method

for entering coded data into a communications terminal. It

is linked to the terminal processor through a Display Station,
Two keyboards are offered — both 501 compatible. They are
identical, with the exception that one has additional edit

features. A display station driver module and main timing

" module are required for each or each pzir of associated key-

boards used.

Eouipmenrt Number : | Part Number
CA101-A (non-edit) 14032000

CA101-.B (adit) : 14032100

ADAPTER KITS REQUIRED.

Keyboard Display Station Driver Module* Main Timing Module¥

Option  Equipment No, Part No. Equip. No. Part No.
Non-Edit  FV135-i 15508600 GA101-A 14036400
Non-Edit FV136-a 15508700 GA102-A 14036500
Edit  FV137-4 15502800 FV112-A 14037800
Edit FV138-A 15508900 FV113-A 14037900

COOCO0CO0CO0O0O0

£y
NS

3
/

C

&

: b 5V\
#*0nly one required per keyboard or pair of associated keyboarél;V

*%0nly one required per machine

LITERATURE AVATLABLE.

Name | Publication NB.

Entry Keyboards Hardware ' :
Reference/Customer Engineering Manual 82140400

PD82142900 -8 | N

S0 000600



ENTRY KEYBOARDS (cont)

PHYSICAL CHARACTERISTICS,

WEIGHT: 10 Lbs - - ~
INPUT POWER: Requires +12 and +16 volts from Display Station
OUTLINE DIMENSIONS: See following illustrations ' ,

o

o)

PD82142900 | A9 .
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TYPEWRITHR STATION

The Typewriter Stat

through the use of a Selectric typewriter.

adapt

ion produces hardcopy of coded data

A,typewritér

er kit must be installed to provide the data link.

Equipment Number

ADAPTER KITS REQUIRED.

Equipment Number Descrintion
DG103-A Typewriter Driver Module

DG1l0OL4=-A . Typewriter Driver Module

*0Only one required per typewriter

LITERATURE AVATLABLE.

Name :
Typewriter Station Hardware
Reference/Custoger Enginecering Manual

v Scheduled Maintenance and Lubrication*
Adjustments®*

Removal*

Specifications**

Diagnostic Aids¥*

Parts Cataloguex

*xMust be ordered from:

Part Number'

CKLO2-A ~ 14039500
CK402-B 1,039600

Part Number

15509800
15509900

Publicatjon No.

82134400
241-5308-0
21,1-5309-0
241-5310-0
24,1-5311-0
24,1-5302-0
241-5157-7

Office Products Division
Customer Engineering
International Business Machines Corp.

Lexington, Kentucky
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TYPEWRITER STATICN (cont)

PHYSTCAL CHARACTERISTICS,

WEIGHT: 170 Lbs ,
BTU'S/HOUR: 270 |
INPUT POWER: (CKLO2-A) 120 volts, €0 Hz, 1 ampere
: (CK402-B) 220 volts, 50 Hz, 0.5 ampere
OUTLINE DIMENSIONS: See following illustrations
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for 211 subscribing modulew,
-board require

- one of which may be included in any

MAIN TIMING ADAPTER KIT

The main timing module provides synchronous clock puls
Display format and "edit" key-

ments necessitate four different modules, only

given configuration,

-

LITERATURE AVAILABLE.

- Equipment Number Keyboard Display Format j”Pért'Nb.
CFV112-A Edit <0 Lines of 50 Symbols 14037800
FV113-A Edit 13 Lines of 80 Symbols 14037900
GA101-A Non-Edit 20 Lines of 50 Symbols 14036L00
GA102-A Non-Edit 13 Lines of

80 Symbols 14036500

Name

Main Timing Adapter Kit Hardware
Reference/Custoner Engineering Manual

82139700

PHYSICAL CHARACTERISTICS.

- BTU'S/HOUR: 264

WEIGHT

INPUT POWER:: +5, +20,

I ~20 volts required from cabine*
OUTLINE DIMENSICNS:

See following illustrations

*Additional 0,66 ampere required on ac inmput to cabinet

PD82142900 , A-12
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k~z> ' SYMBOL GENiBRATOR ADAPTER KIT

Each Display Station within a subsystem receivés pulse

trains for character generation from a centralized symbol

S

~ generator, Synchronous timing is provided by a main timing

£

ORO RS

module, while power is obtained from the cabinet's regulated

O
~7 dc. power supplye.
U Equipment Number Part Number
P GK103-A ‘ 15503400
i _ .
4 ~ LITERATURE AVAILABLE,
{0 Name o - ~ Publication No.
: :) Symbol Generator Adapter Kit Hardware ' . . '
;o0 Reference/Customer Engineering Manual 82139900
;»\“ B ; : . : . . .
f’w - . . . v . . - ‘
. PHYSICAL CHARACTERISTICS.
,\,\ . )
(:j WEIGHT : ) -
BTU'S/HOUR: 116 \ ~
P INPUT PCWER*: +5, +20, -20 volts required from cabinet
"/ QUTLIME DIMENSIONS: See following illustrations

*Additional 0.3 ampere required on ac input to cabinet
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SYMBOL GENERATOR ADAPTER KIT (cont)

OEPRPRPE® @

PD82142900

POOOOOO®O®® S



3000 INTERFACE ADAPTER KIT

The 3000 Interface Adapter kit provides exchange of data

with the 3000 Series data channel. Communication transposes
 twelve or six bit words from the data channel into seven |
bit Words for the individual stations within the subsystem.
In addition, it transposes seven bit words from the in-
dividual stations into six or twelve bit words fbr the daﬁa
’channel. Data transfer is 25,000 twelve bit words or 50,000

L4 B

six bit words per second.

Equipment iumber ' ‘Part dumber

 DC116-A o , 15508100

- LITERATURE AVAILABLE

. Name Publication No.
3000 Interface Adapter Kit

Hardware Reference/Customer

Reference Manual | 82141800

PHYSICAL CHARACTHRISTICS.

WEIGHT:

BTU'S/HOUR: 160 |

INPUT POWER*: +5, +20, -20 volts required from cabinet
OUTLINE DIMENSIONS: See following illustrations

#Additional 0.4 ampere required on ac input to cabinet
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3000 INTEKFACE ADaPTER KIT (cont)
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DISPLAY STaTION ADAPTER KIT
(Display Station Driver Module)

The Display Station Adapter Kit provides control logic

and memory for a Display Station and any associated entry

keyboérd(%) The f our types of adapters cover dlsplay forwat

and edit keyboard requlrem nts,

Equipment Number Key board DiSplay Format Part Ngé
FV135-A Non-Edit 20 Lines of 50 Symbols 1 08600
.FV13§—A Non~Edit 13 Lines of 80 Symbols '12508700
FV137-4 - Edit 20 Lines of 50 Symbols 15508800
FVl38-4 Edit 13 Lines of 80 Symbols 15508900

LITERATURE AVATLABLE,

Name Publication Mo,

Display Station Adapter Kit Hardware
Refer ence/Cusuom er Engineering Manual 8214,0100

PHYSICAL CHARACTERISTICS.

’

WEIGHT: _

BTU'S/HCUR: 120 ~

INPUT POWFR*: +5, +20, -20 volts required from caonnﬂt
OUTLINE DIMENSICNS: See follo;1ng ll]UStT&ulOug

*Additional 0.3 ampere regfiired on ac input to cabinet
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TYPEWRITER ADAPTER KIT-
(Typewriter Driver lodule)

The Typewriter Adapter Kit links a Typewriter Station

to the communications terminal., A delay line memory is pro-

vided for data storage and buffering purposes. The twp adapter

types provide compatibility with the two display formats.

. Equipment Number , Display Format
- DG103-4 20 Lines of 50 Symbols
DG1OL=-A 13 Lines of 80 Symbols

LITERATURE AVAILABLE,

Name

Typewriter Adapter Kit Hardware
Reference/Customer Engineering I

-
&

nual

 PHYSTCAL CHARACTERISTICS.

WEIGHT: ,
BTU'S/HOUR: 60

Part Number

15509800
15509900

Publication No,

82140200

INPUT POWER*: 45, +20, -20 volts required from cabinet
OUTLINE DIMENSIONS: See following illustrations

*Additional 0.15 ampere requifed on ac input to cabinet
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o

POWER CONVzRSICN KIT

The FC101-A controller cabinet can operate from a 50 Hz
*‘power source when the power conversion kit is installed.
. Changes appdy to the blower assembly, power distribution

module, and two power supplies,

Equipment Number =~ Part Number
GD601-A 14038000

LITERATURE AVAILABLES.

OO0OO0 0000 0O«

- Power Conversion XKit Hardware :
Reference/Customer Engineering Manual 82110300

<

.

PHYSiCAL CHARACTFRISTICS,

N .,.
Jox

N’

3,

- WEIGHT:
BTU'S/HOUR: 610 |
INFUT POWER: 220 voliis, 50 Hz, 7.2 amperes
OUTLINE DIMENSICNS: See following illustrations
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POVWER COMVERSICH KIT (cont)
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BUFFER DATA SET ADAPTER KIT
(Buffer Data Set Module)

" The Buffer Data Set Adapter Kit operates as an interim communications

controller between the local data source and the remote. site or sites - Although

“the ddépfer’ can address 16 sites, only' eight sites may be,cddrebsse‘d'by the 3000 l

system through each adapter. Communications with the local data source take
place through the interface within the controller cabinet. Communications with
the remote sites takes place through modems and telephone lines at a data rate

et greater than 2400 baud. The module exchanges 8 b‘ir.cvédes with the modem

and 7 bit codes with the interface. Operation does not require a separate power

line connection.

' EQUIPMENT NUMBER  MEMORY SIZE PART NO.
- FV166-A 1000 symbols (20 x 50) 15519100
FV172-A 1040 symbols (13 x 80) 155218Q0

LITERATURE AVAILABLE.

Name » Publication No.

OO0 00CcC0C00C

Buffer Data Set Adapter Kit Hardware ;
Reference/Customer Engineering Manual 82150500

PHYSICAL CHARACTERISTICS.

WEIGHT: 22 Lb. .

BTU'S/HOUR: 40.8 . :

INPUT POWER*: +5, +20, - 20 volts required from cabinet -
OUTLINE DIMENSIONS: See following illustrations ’

* Additional 2.26 ampere réquired on AC input to cabinet -

~ PD82142900 A-24
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BUFFER DATA SET ADAPTER KIT (CONT)

20 IN. DELAY
LINE CABLE
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