






















































































































































































































































































































































































































































































































































































































































































ALT ALT ALT ALT
Key Key Key Key
Up Up Down Down
Note Scan Note Scan
Key Action : Code Code
34 T 0 14 5 14
35 T 0 15 5 15
36 T 0 16 5 16
37 T 0 17 5 17
38 T 0 18 5 18
39 T 0 19 5 19
40 T 0 1A 5 1A
41 T 0 1B 5 1B
42 T 0 IF 5 IF
43 MB 0 56 5 56
44 MB 0 53 6 53
46 T 0 01 5 01
47 T 0 02 5 02
48 T 0 03 5 03
49 T 0 04 5 04
3 T 0 05 5 0S
51 T 0 06 5 06
52 T 0 07 5 07
53 T 0 08 5 08
54 | T 0 09 5 09
35 T 0 0A 5 0A
56 T 0 0C 5 0C
57 MB 0 52 7 52
58 M 0 7E
60 MB
61 T 0 OF 5 OF
62 MB _
64 M 0 68 5 68
65 M 0 75 4 61
66 M 0 67 5 67
7 M 0 7D 13 3E
68 M 3 3D
M 5 6B

Figure 109 (Part 2 of 4).

204 5250 10 S/36. S,38, 204 AS,400 Attachment Information

3180-2 Keyboard - Katakana Data Entry



ALT ALT ALT ALT
Key Key Key Key
Up Up Down Down
Note Scan Note Scan
Key Action Code Code
70 M 0 7C 5 7C
71 B 0 66 5 66
72 M 0 6E 5 6E
73 B 0 78 5 78
74 M 5 7B
75 T 0 20 5 20
76 T 0 63 5 63
78 T 0 72 3 72
80 T 0 65 5 65
81 M 1 6C 5 6C
2 T 0 71 5 71
83 M 0 60 1 6D
84 T 0 70 S 70
85 B 0 62 5 62
86 T 2 6C 5 6C
38 T 0 73 5 73
90 B 0 1D S 1D
91 T 0 47 5 47
192 T 0 44 5 44
93 T 0 4] ) 4]
95 B 0 IE S 1E
9% T 0 48 5 43
97 T 0 45 5 45
98 T 0 42 5 42
99 T 0 40 5 40
100 B 0 4F S 4F
101 T 0 49 5 49
102 T 0 16 5 46
103 T 0 43 5 43
104 T 0 4A 5 4A
105 B - 0 S0 5 50
106 M 0 2C b 2C
107 B 0 55 5 55

Figure 109 (Part 3 of 4).

3180-2 Keyboard - Katakana Data Entry
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ALT

ALT ALT ALT
Key Key Key Key

Up Up Down Down

Note Scan Note - Scan

Key Action Code Code
108 M 0 4D 5 4D
110 M 3 31 5 51
111 M 3 32 5 51
112 M 3 33 5 51
113 M 3 34 5 51
114 M 3 35 5 51
115 M 3 36 5 51
116 M 3 37 5 51
117 M 3 38 5 51
118 M 3 39 5 51
119 M 3 3A 5 51
120 M 3 3B 5 51
121 M 3 3C 5 51
122 M 4 31 5 51
123 M 4 32 5 51
124 M 4 33 5 51
125 M 4 34 5 51
126 M 4 35 5 51
127 M 4 36 5 51
128 M 4 37 5 51
129 M 4 38 5 51
130 M 4 39 5 51
131 M 4 3A 5 51
132 M 4 3B 5 51
1133 M 4 3C 5 51

Figure 109 (Part 4 of 4). 3180-2 Kevboard - Katakana Data Entry
12.2.3 ALT Key Definition

The ALT (alternate) keys are make, break keys and are used to select an alternate state for the keys on the
keyboard. The ALT keys generate no scan code to the controller but causes a sequence of codes to be sent
to generate the desired alternate character. The ALT key is active when in the down position and generally
results in prefixing the scan code for the key pressed by a X'6F’. The ALT keys affect all the keys on the
keyboard except the shift keys. On the Katakana data processing keyboard, the Latin lower and Katakana
lower shift keys are affected by ALT.
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12.3 Displayable Characters

The following code points are different from 5251 in all character sets.

et b L e . -

Hex Graphic
Code

or: }
02z Y °

03z ==
05 = =
’ 06 = -
08 =
‘ocz v

Figure 110. 3180-2 Displayable Characters. Differences from 5251 model 11

The following code points are different from the 5251 multinational character set for the 3180-2.

Hex Graphic

Code

1E= -
1F= N
80 = ---—’-.
AD = Y
BC= -
I_JA= . 1

Figure 111. 3180-2 Displayable Characters (Multinational). Differences from 5251 model 11

The following code points are different from the 5251 Kaﬁakana graphic character set for the 3180-2.

Hex Graphic .

Code

1C= ¥
‘E% -
L & |

Figure 112, 3180-2 Displayable Characters (Katakana). Differences from 5251 model 11

The code points that are different from the 5251 specific language group variations are shown on the fol-
lowing page.
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Language Code Point Language Code Point
Group (Hex - Char) _ Group (Hex - Char)
Austria/ Germany. 43-( . | Finlang/Sweden _ EAe S
59 .~ | 47 - )
63 - [ st -
BS -@ 63 - &
cc - | 67 - §
DC -} 71 -\
EC - \ 9F - ]
FC -] BS - [
Belgium 4.@ cC - :
48 - \ DC - ~
ST - | EC-@
54 -} France 4 . @
BD - ~ 48 - \
DD -| 51 - §
Denmark/Norway 47 -} 54 -}
67 - S 79 - u
70 -4 90 - [
80 - @ AQ - °
9C - Bl - 4
9E - [ BS - ]
9F -] BD . ~
DC - ~
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Language Code Point Language Code Point
Group (Hex - Char) Group =~~~ "7 (Hex - Char)”
Italy 44 - { Spanish Speaking 49 -
48 - \ 59 - &
51 -] BA - ~
54 -} BB -!
58 - ~ BD - ~
90 - [ United Kingdom Bl - [
Bl - # BA - ~
B -@ BB -]
CD - BC - ~
DD -’
Portugal 46 - | U.S./Canada BO - ~
48 - ~ BA - [
66 - # BB -]
68 - \
BE -}
CF - |
EF - @
aC - <

3180 Model 2 Interface
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12.4 Specific Commands

.....

12.4.1 Read Device ID Command
Add the following response information to the 5251 description.

12.4.1.1 Base ID Word

The response from a 3180-2 to a Read Device ID command ad&reSscd to the base (000) is the same as the
response from a 5251 model 11..

12.4.1.2 Modcl ID Word

~ See 2.4.8.2. “Model ID Word” on page 54 for the response from a 3810-2 to a Read Device ID addressed to
the Model ID feature address.
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12.4.2 Read Registers fo Indicators (Code = 11100)

The 3180-2 retumns 29 bytes of information from the diagnostics logou; area, and is formatted as follows:
e Frames -5 same as 5251-11. - . o

e Machine Type - 4 frames containing EBCDIC machine type number: F3 F1 F8 FO.

e Model Number - 2 frames containing EBCDIC model number: FO F2.

e EC Number - The last 18 frames contains the EC number(s) of the ROS modules. The numbers are
right justified in the field and padded with X'40’ on the left.

The actual data transfer beings upon receipt of an Activate Read command.
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12.4.3 Read Data Command (Code = 01000)

In the 3180-2, this command is used to initiate a workstation to controller data transfer from the addressed
device. The actual data transfer beings upon receipt of an Actxvate Read command The command uses
two different formats: Normal and Feature. S -

12.4.3.1 Normal Format

When addressed to the Base, this command initializes a one-byte data transfer. The bvte pointed to by the
address counter is sent to the controller upon receipt of the Activate Read command. The address counter is
then incremented by one. An invalid register exception is indicated if the address counter is outside bounds
of the addressable space. :

12.4.3.2 Feature Format - Model ID

When the Read Data command 1s addressed to thé Model ID, it initiates the transfer of 16 bytes of extended
ID information from the workstation. Data transfer begins upon receipt of an Activate Read command. If
a feature other than Model ID is addressed, 16 bytes of zeros will be transferred to the controller.

Bit Purpose

0.1,2 Fill bits: always zcro.

3 Parity bit; set for even panty in the frame

4.5,6 Station Address; [End Of Message (111) in last frame.
7-14 identification information

15 Stop bit; always 1.

Figure 113. 3180-2 Read Data Command to Model ID - Response Frames
The following is the description of bits 7 through 14 of the response frames.
e Frame | - Model ID
0010 0000
e Frame 2 - Style Data
Thus frame contains 1111111T, where T is
0 = data entry
1 = data processing

¢ Byte 3 - Language Option

MII111II1L = U.S. Canada

MIIIITIO = Austria/Germany & Cynillic
MI111101 = Belgum

MI1111011 = Canadian (French) & Hcbrew
MI1111010 = Denmark & Greck

MIIL11001 = France (\\zerty) & Turkish
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 M1110011

MI1110111 = Arabic X/Basic

MI1110110 = Italy

M1110101 = Thai

M1110100 = Japan Katakana & Icelandic
Norway & Yugoslav
MI1110010 = Portugal & Latin/2 ROECE
M1110001 = Spain

M1110000 = Spanish Speaking

[ |

M1101111 = Finland/Sweden
MI1101110 = Swiss (German)
M1101101 = Swiss (French)
M1101100 = United Kingdom
M1101011 = Netherlands

where M = Multinational character set option

0
1

Selected
Not selected

Bytes 4 through 16

All zeros
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12.4.4 Write Control Data Command (Code = 00101)

For the 3180-2, this command is followed by one or two (optional) data frames formatted as follows..

12.4.4.1 First Data Frame

Bit Purpose B A
0,12 Fill bits; always zero.

3 Parity bit: sct for cven parity in the frame

4,5.6 Station Address: End Of Message (111) if last frame.

7 ¢ 0 = cursor displayed

W

. cursor not displayed

last data frame of command

1
8 e 0
1 = not last data frame of command

[ ]

This bit must be one if the second data frame is used.

9 ¢ 0 = do not blink cursor

¢ | = blink cursor
10 Reserved; must be zero.
11 ¢ ( = normal image

e | = reverse image
12 ¢ ( = no action

e ] = resct exception status
13 ¢ 0 = cnable kevboard clicker

: e | = disable keyboard clicker

14 ¢ ( = no action
' e | = enable audible alarm
15 - | Stop bit: always 1.

Figure 114. 3180-2 Write Control Data Command - First Data Frame

12.44.2 Second Data Frame (Optional)

Bit Purpose

0.1,2 Fill bits: always zcro.

3 Parity bit; set for even parity in the frame
4.5.6 End Of Message (111)

7-9 Resenved: must be zero

10 Text assist symbol display format

¢ 0 = under cursor only
e | = for entire screen

The Svstem /38 always sets this bit to 0.

Figure 115 (Part 1 of 2). 3180-2 Write Control Data Command - Second Data Frame

214 5250 to S/36. S,38. 214 AS,400 Attachment Information



Bit Purpose
11 Display format
e (0 = 80 characters wide by 24 lines
e | = 132 characters wide by 27 lines -
12 Text assist symbols
B . 0= no divsbl'ay
e | = display
The System/38 ai\;&'ay;t‘\s/ets this bit to 0.
13 Reserved: must be zero
14 Message line display.
e (0 = disable; do not display
¢ | = enable; display
15 Stop bit; always 1.

Figure 115 (Part 2 of 2).

3180-2 Write Control Data Command - Second Data Frame
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12.4.5 Shadow Cursor

The shadow cursor is a secondary cursor that shows the workstation operator in which column the primary
cursor is located. The shadow cursor may reside on any row within the Data Area or on the Message Line.
The controller specifies which row the shadow cursor will reside via the Load Shadow Cursor Rezister'
command. Once the row has been designated, no other controller attention is requxred to mamtam the
shadow cursor. T N

The shadow cursor is not supported on the System;38.

The shadow cursor is generated by moving an intensified reversed image effect across the row specified by
the Shadow Cursor Register such that the cffect remains vertically aligned with the cursor. Characters on or
adjacent to the shadow cursor will always be visible.

Note: The shadow cursor will disappear when it is positioned at the start or end of a field which is reversed
image. Both the shadow cursor and the field will disappear when the shadow cursor is moved into a one
position reversed imaged field.

The shadow cursor will not be displayed under the following conditions.

1. The Shadow Cursor Regster has not been explicitly loaded since the workstation was powered on or
reset.

2. The row specified by the Shadow Cursor Register does not fall within the Data Area or the Message
Line.

3. The cursor is not displayed.

12.4.6 Load Shadow Cursor Register

The Load Shadow Cursor Register command is used to specify the row where the shadow cursor is to
reside. The format of the command is as follows.

The Load Shadow Cursor Register command is not supported on the System/38.

Bit Purpose

0,1.2 Fill bits; always zero.

3 Panty bit; set for even parity in the frame

456 Station Address

7-14 Load Shadow Cursor Reaster Command (00001111)
15 Stop bit; always 1.

Figure 116. 3!80-i Load Shadow Cursor Register Command
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Bit Purpose

0,1,2 Fill bits; always zero.

3 Parity bit; set for even parity in the frame

4.5.6 Station Address, or End Of Message (111) if last frame
7-14 Shadow Cursor Register value

15 Stop bit; always 1.

Figure 117. 3180-2 Load Shadow Cursor Register Parameter Frame

The Load Shadow Cursor Register cbmmand with its associated parameter may appear anywhere within a
queue load and overrides the effect of any previous Load Shadow Cursor Register command.

The number of the row where the shadow cursor is to be displayed is specified in the parameter frame.
which must immediately follow the command frame (without a frame synchronization sequence). Bits 7
through 14 of the parameter frame are loaded into the Shadow Cursor Register.

If the row specified does not fall within the Data Area or the Message Line of the display the shadow cursor
will not be displayed; however, no error will be reported to the controller.

Row one specifies the top row of the display. Specifying a row of zero will always tumn off the shadow
cursor.

The Load Shadow Cursor Register command must be addressed to the Base. Any other device address will
result in an Invalid Command/Device Address Exception.
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12.4.7 Search General

This command will cause the workstation to perform a general search through user accessible memory. The
command is valid for the Base only; addressing any device other than the Base will result in an Invalid
Command/Device Address Exception. :

The Search General command is not supported on the System/38.

Bit Purpose

0,1.2 Fill bits; always zero.

3 Parity bit; set for even parity in the frame

45.6 Station Address

7-14 Load Shadow Cursor Register Command (00001101)
15 Stop bit: always |.

Figure 118. 3180-2 Search General Command

Bit Purpose

0,1,2 Fill bits; always zero.

3 Parity bit; sct for even parity in the frame
4.5.6 Station Address

7.8 Stop condition for search

00 - stop on match

01 - stop on mismatch
10 - reserved

11 - reserved

9,10 Target register

00 - Address Counter
01 - Reference Counter
10 - Cursor Register

11 - reserved

11,12 Stop regster

00 - Address Counter
0! - Reference Counter
10 - Cursor Regster

Il - rescrved

13,14 Start register

00 - Address Counter
01 - Refcrence Counter
- 10 - Cursor Register

11 - reserved

Figure 119 (Part | of 2). 3180-2 Search General Command First Parameter Frame
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Bit

Purposc

15

Stop bit; always 1.

Figure 119 (Part 2 of 2). 3180-2 Search General Command First Parameter Frame

Bit Purpose

0,1.2 Fill bits: always zcro.

3 Parity bit; set for even parity in the frame
4.5.6 Station Address

7-14 Search object

15 Stop bit; always 1.

Figure 120. 3180-2 Search General Command - Second Parameter Frame

Bit Purpose

0.1.2 Fill bits; always zero.

3 Parity bit: set for even parity in the frame

4,56 Station Address, or End Of Message (111) if last frame
7-14 Mask

15 Stop bit; always 1.

Figure 121. 3180-2 Scarch General Command - Third Paramcter Frame

The command is processed as follows.

1. An Invalid Command/Device Address Exception is posted if a reserved start, stop, or target register spec-

ification 1s made; command execution is terminated.

2. If the start register points outside of the presentation space, an Invalid Register Exception is indicated

and no further processing takes place.

‘3. If the stop register points outside of the presentation space, an Invalid Register Exception is indicated

and no further processing takes place.

4. An Invalid Command/Device Address Exception will be indicated if a reserved stop condition is speci-

fied; no further processing will take place.

5. The search address is set equal to the start register.

6. The byte pointed to by the search address is EXCLUSIVE ORed against the search object (frame 2 of

the command) and then ANDed against the specified mask (frame 3 of the command). If the result is
zero, a match had occurred. ‘

The command is terminated if a match occurred and stop on match was requested. The target register
will be set equal to the scarch address.
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8. The command is terminated if no match occurred and stop on mismatch was requested. The target
register will be set equal to the search address.

9. The command is terminated and an Operation Exception indicated 11' the search address is equal to the
stop address (target register will not be updated).

10. The search address is incremented if the search address is less than the stop address or decremented if the
search address is greater than the stop address.

11. Go to step 6 on page 219.

12.4.8 Text Assist Symbols
The workstation has the capability of displaying a set of symbols which are xhcaningful in text processing.
The workstation can be commanded to show these symbols over the entire screen or just above the cursor.

The code points and description of these symbols are as follows.

These symbols are not supported on the System/38.

Code Point Description

Xor half index down
X0 required tab

X'03 carrier return

X0s tab

X06’ required carrier retum
X0y half index up

Xoc page end

X4l requircd space

Note: Text assist symbols are not available on Katakana workstations.

For more information see 12.4.4, “Write Control Data Command (Code = 00101)" on page 214.
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13.0 3196 Interface

The interface to the 3196 display station is the same as the interface to the 3180-2 display station (described
in 12.0, “3180 Model 2 Interface” on page 183), with the following exceptions.

The response from the 3196 to the Read Device ID command issued to the model ID feature address is
X'10°. See 2.4.8.2, “Model ID Word™ on page 54.

The 3196 does not su'ppon a dedicated message line.

The 3196 does not support a 132 character by 27 row screen size. It supports only a 80 column by 24
row screen.

The Write Control Data command does not support the following. |

— Selection of screen size - bit 11 in the second parameter frame for Write Control Data must be zero.

= Display of the message buffer (dedicated message line) - Bit 14 in the second parameter {rame for
Write Control Data must be zero.

The 3196 does support the second paramcter frame for Write Control Data.

The 3196 supports a different displayable character at X'B3’, which is a large dot in the middle of the
character ccll [#] (called a middle dot).

The 3196 does not support data entry keyboards.
The response to the Read Data command to the model ID fcature address is different for the 3196.
The following is the description of bits 7 through 14 of the changed response frames.
= Frame 1 - Model ID
This frame contains 0001 0000 (X’10").
— TFrame 2 - Style Data
This frame contains 11111111 (X'FF).
Response frames 3 through 16 do not change from the 3180-2.

The transmission rate used by the 3196 is 1.0368 megahertz, £0.01%.
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All equipment that is to be attached to a twinaxial cable to which a 3196 is to be attached must be
checked for compatibility with this data rate (so that the device does not signal false parity errors, for

example).

All IBM devices supported on the local workstation controllers and on the 5294 are compatible with the
data rate used by the 3196.

e The 3196 docs not have cable through or line termination. It is to be attached to a twinaxial line with a
“T-connector” which provides cable through and line termination. Refer to the 3196 installation
instructions for more information.

e The 3196 supports the 3180-2 style keyboard exactly like the 3180-2 does (see 12.2. “3180-2 Keyboards”
on page 184). The 3196 also supports the IBM Enhanced keyboard. See 19.0, “IBM Enhanced
Keyboard” on page 257 for more information on the IBM Enhanced Keyboard.
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14.0 3197 Interface

The interface to the 3197 display station is the same as the interface to the 3180-2 display station (described
in 12.0, “3180 Model 2 Interface” on page 183), with the following exceptions.

The 3197, Model D and C, is a “Dual Address” terminal having two station addresses that communi-
cated with a controller independently; address 1 and address 2. Address 1 is dedicated to a display.
Address 2 can be configured for either an additional display session or for a printer attached via the
built-in PC Paralle] Interface.

— If address 2 is a display:

Active display sessions may be alternately (both models) or concurrently viewed (model D and only
with 24 line x 80 character screen format) via local “hot key” sequences. The extended display mode
of 27 rows by 132 columns is available only on the 3197 Model D.

— If address 2 is a printer:

The printers supported on the 3197 are the 4201, 4202, and 5201 PC printers. The 3197 will allow
an attached printer to emulate an IBM 4214-2 printer or an IBM 5256 printer with the exception
that the Transparent (TRN) Command and Load Alternate Characters (LAC) Command are
received properly but discarded and an error (Invalid PDS Control Code) reported to the host
system.

In addition to supporting the 4214-2 and 5256 SCS commands, the 3197 also supports the non-SCS
ASCII Transparent (ATRN) Command and the SCS Set Presentation Color (SPC) control. For
more information regarding these commands, sce 3.6, “Control Character String” on page 116.

For more information on “Dual Address” usage, display configuration, display session viewing, and 3197
attached printers, see the [BM 3/97 Model D Display Station User’'s Guide GA18-2545 or the [BM 3197
Mode!l C Display Station User's Guide GA18-2559. .

The response from the 3197 Model D to the Read Device ID command issued to the model ID feature
address is X'24'. See 2.4.8.2, “Model ID Word™ on page 54.

The response from the 3197 Model C to the Read Device ID command issued to the model 1D feature
address is X'50". Sce 2.4.8.2, “Model ID Word” on page 54.

The 3197 Model C does not support a 132 character by 27 row screen size. It supports only a 80
column by 24 row screen. The 3197 Model C has a color monitor whereas the 3180 Model 2 is strictly

monochrome.

The Write Control Data command on the 3197 Model C does not support the following.
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— Selection of screen size - Bit 11 in the second parameter frame for Write Control Data must be zero.

— Display of the message buffer (dedicated mesSage line) . Bit 14 in the second parameter frame for
Write Control Data must be zero.

e The 3197 Model D does support the selection of screen size and dedicated message line - Bits 11 and 14
in the second parameter frame for Write Control Data.

e The 3197 supports a different displayable character at X’B3’, which is a large dot in the middle of the
character cell [*] (called a middle dot).

e The 3197 does not support data entry keyboards.

® The response to the Read bata command to the model ID feature address is different for the 3197.
The following is the description of bits 7 through 14 of the changed response frames.

— Frame 1 - Model ID
This frame contains 0010 0100 (X'24") for the 3197 Model D.
This frame contains 0101 0000 (X'50°) for the 3197 Model C.
— Frame 2 - Style Data
This frame contains 11111111 (X'FF).
Résponse frames 3 through 16 do not change from the 3180-2.

e The 3197-D does not have cable through or line termination. It is to be attached to a twinaxial line
with 4 “T-connector” which provides cable through and line termination. Refer to the 3197 Setup -
Instructions for more information.

o The 3197 supports the 122/124 key typewriter keyboard that attaches to tﬁc 3180-2 (see 12.2. “3180-2

Keyboards” on page 184). The 3197 also supports the IBM Enhanced keyboard. See 19.0, “IBM
Enhanced Keyboard” on page 257 for more information.
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15.0 IBM InfoWindow 3476 Interface

The interface to the 3476 display station is the same as the interface to the 3196 display station (described in
13.0, “3196 Interface” on page 221), with the following exceptions.

e The 3476 has two models, EGx (grcen monitor) and EAx (amber monitor).

e The 3476 supports the Data Entry keyboard.

e The 3476 supports three new indicators:
— Type ahead indicator - Right double angle brackets in column 13 on Status Line.
— Layer 100 indicator - Plus sign in column 35 on Status Line.

~ Caps Lock indicator - Capital A in column 38 on Status Line.

¢ The 3476 supports the Read Info and Write Control Data to the Indicators commands, which are
described in detail below.

Note: The 3476 supports the same data transmussion rate as the 3196; 1.0368 MHz.
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15.1.1 Read Info

This command allows the controller to read additional device specific information (such as Vital Product
Data (VPD)) from the device. There is one parameter frame following the Rcad Info command that indi-
cates what device information to be read. If no bits are turned on in this frame, no information will be
returned.

Actual data transfer will begin upon the receipt of an Activate Read command. 'fhe format of the command
and the data returned in response to the Activate Read is given below.

Bit Purpose

0.1,2 Fill bits: always zero.

3 Parity bit: set for even parity in the frame
4.5.6 Station Addrcess

7.8.9 Device Address (Base = 000)

10-14 Read Info Command (01011)

15 Stop bit; always 1.

Figure 122. Recad Info Command

Bit Purpose

0.1,2 Fill bits: always zero.

3 Parity bit; set for even parity in the frame

4.5.6 .| Station Address, or End Of Message (111) if last frame
7-14 Device information being requested

Bit 7: Request Vital Product Data (VPD)
Bits 8-14: Reserved, must be 0

15 Stop bit: always 1.

Figure 123. Rcad Info Command First Parameter Frame
Format of VPD data returned (64 bytes):

Machine Type (EBCDIC, 4 bytes): F3F4F7F6
Model Number (EBCDIC, 3 bytes)

Load Identifier (4 bytes)

Part Number (12 bytes)

Scrial Number (7 bytes)

Manufacturing Identification (4 bytes)

ROS Identification (15 bytes)

Alterable ROS Identification (1 byte)

Monitor characteristics (2 bytes), consisting of:
— Bit 0: Color (OFF for 3476)

= Bit 1: Wide Screen (OFF for 3476)

— Bit 2: Separate Error Message Line (OFF for 3476)
— Bit 3: Text Symbols (ON for 3476)

— Bit 4: Shadow Cursor (ON for 3476)

® & & O ¢ o o o o
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| ~ Bit 5- Bit 15: Reserved, must be 0
| e Other (12 bytes, reserved, padded with zero (X'007))
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15.1.2 Write Control Data - Indicators

Write Control Data command addressed to the Indicators command can be used to activate additional indi-
cators on 3476 that are not accessible by the Write Data Load Cursor command addressed to the Indicators.
Either one or two parameter frames may be specified with the command, as indicated in Frame 1. Frame 1
is mandatory and must be sent. Frame 2 is optional and is sent only if Bit 14 in Frame 1 is set to |. The
format of the command and the two parameter bytes are given below.

Bit Purpose

0.1.2 Fill bits: always zero.

3 Parity bit; set for even parity in the frame
4.5.6 Station Address

7.8.9 Device Address (Indicators = 010)

10-14 Write Control Data Command (00101)

1§ Stop bit; always 1.

Figure 123. Write Control Data Command - Indicators

Bit Purpose
0,12 Fill bits; always zero.
3 Parity bit; set for even parity in the frame
4,56 Station Address, or End Of Message (111) if last frame
7-14 Indicators
Bit 7: Caps Lock indicator (ON = activated)
Bit 8: Layer 100 indicator (ON = activated)

Bit 9: Reserved (must be 0)

Bit 10: Type Ahead indicator (ON = activated)
Bit 11: Reserved (must be 0)

Bit 12: Reserved (must be 0)

Bit 13: Reserved (must be 0)

Bit 14: Last Frame (ON = Frame 2 also sent)

Stop bit; always 1.

15

Figure 125. Write Control Data to Indicators - First Paramecter Frame

Bit Purpose
0.1.2 Fill bits; always zero.
3 ' Parity bit: sct for even parity in the frame
4.5.6 Station Address. or End Of Message (111) if last frame
7-14 Additional indicators
Bits 7 - 14: reserved, must be 0

Figure 126 (Part | of 2). Write Control Data to Indicators - Second Parameter Frame
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Bit

Purpose

15

Stop bit; always 1.

Figure 126 (Part 2 of 2). Write Control Data to lndic:hors - Second Paramcter Frame
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16.0 IBM InfoWindow 3477 Interface

The interface to the 3477 display station is the same as the interface to the 3197 display station (described in
14.0, “3197 Interface” on page 223), with the following exceptions. :

[

The 3477 has 4 models:

- FGx - 14 inch green

- FAx - 14 inch amber

- FCx - 14 inch color

~ FDx - 15 inch green

The extended display mode of 27 rows and 132 columns is available on all models.
The 3477 supports three new indicators:

— Type ahead indicator - Right double angle brackets in column 13 on Status Line.
~ Layer 100 indicator - Plus sign in column 35 on Status Line.

— Caps Lock indicator - Capital A in column 38 on Status Line.

The 3477 will allow an attached printer to emulate an IBM 5219, IBM 4214-2, or an IBM 5256 printer.

In addition to supporting the 5219 SCS commands, page rotation and bold as emphasis (BES/EES) is
supported.

The response from the 3477 to the Read Device ID command issued to the model ID feature address is
the same as 3197 Model D for the monochrome models, and 3197 Model C for the color model. Sece
2.4.8.2, “Modecl ID Word" on page 54. -

The Write Control Data command on the 3477 Model FCx does not support reverse display image.
Therefore, Bit 11 in the first parameter frame for Write Control Data must be zero.

The 3477 does not support data entry keyboards.

The 3477 supports additional device addressing for the Extended Character Buffer (ECB) for some com-
mands, which is described in detail below.

The 3477 supports additional commands, Escape, Read Infb, and Write Control Data to the Indicators,
as well as the Enhanced Queue Load commands, all of which are described in detail below.
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16.1.1 Extended Character Buffer

An Extended Character Buffer (ECB) is a buffer equal in size to the Presentation Space. The ECB contains
characters which control how characters in the Presentation Space are displayed on the screen (such as
underscored). ECB characters do not occupy a screen position. Multiple ECBs are supported for various
attribute affects.

The following ECBs are supported:

e Monochrome monitor
— Primary ECB
- Text ECB
e Color monitor
- Primary ECB
— Text ECB
- Foreground Color ECB

The effect of a character in the ECB will be retained on the screen until the next non-propagate (not X'00%)
character in the ECB i1s encountered, and so forth, until the end of the Presentation Space is reached. The
effect of the ECB character does not “wrap” from the last position on the PS to the first position on the PS.
The upper left-hand corner of the ECB defaults to normal display.

The ECB character effect begins on the PS character located immediately in “front” of the ECB character
(this PS character will be referred to as the “immediate” PS character).

ECB attributes, as a general rule, take precedence over PS attributes. In other words, the attribute in the
ECB will cause the subsequent S characters to be displayed as affected by the ECB attribute rather than the
PS attribute. :

Note: The PS field attribute code points (X'20° - X’3F") will continue to be supported if these code points
are written to the Presentation Space.

16.1.1.1 Primary Extendcd Character Buffer

The Primary Extended Character Buffer (the Primary ECB) supports the same attribute capabilitics as the
PS attributes.

Non-display
Column scparator
Blink
Underscore

High intensity
Reverse image

However, unlike the PS field attributes, all combination of attribute capabilitics are supported. The Primary
ECB is the first'ECB and ECB number is 1.
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16.1.1.2 Text Extended Character Buffer

The Text Extended Character Buffer (the Text ECB) supports the foﬂov)’mg attribute capabilities which are
useful in text. R . ‘ L

¢ Word underscore
¢ Half index up
o Half index down

The Text ECB is the second ECB and ECB number 1s 2.
16.1.1.3 Foreground Color Extended Character Buffer

The Foreground Color Extended Character Buffer (the Foreground Color ECB) supports the following attri-
bute capabilities which control foreground color of PS characters on a color monitor.

Red

Green

Blue

White (Red + Green + Blue)
Turquoise (Green + Blue)
Pink (Red + Blue)

Yellow (Red + Green)
Brightness

¢ @ 0 ¢ ¢ o ¢ o

The 'Foreground Color ECB is the third ECB and ECB number is 3.

16.1.1.4 Primary ECB Ficld Attributes

Primary ECB field attributes are defined to be equal to the PS attribute definition, except for non-display
and the attribute tag. All ECB attributes will use the high order bit (X'8X") as the attribute tag. The
normal display attribute is defined as X’80" (just like the other ECBs definition). The propagate attribute is
X'00". All combinations of attribute capabilities are supported.

Primary ECB ficld attributes are defined as follows:
Bit #

0 1 2 3 4 5 6 7
110X X|X]| iXH‘(I
l +-=--> Reverse image (0 = normal, 1 = reverse)
. > High intensity (0 = normal, 1 = high)
+ececcccacan > Underscore (0 = off, 1 = on)
tomen- sescvecace > Blink (0 = off, 1 = on)
+e=ececececrcnncnaa=> Column separator (0 = off, 1 = on)
toemeresere e > Non-display (0 = off, 1 = on)
teseemcccenrcro . Seemcse~ > Reserved (must be 0)°
tecmcanas ceeccomann ceummmmmamaa > Attribute tag (must be 1)
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16.1.1.5 Text ECB Field Attributes

Those attributes typical to word processing and not supported in the primary ECB are attributes supported
by the Text ECB. The normal display Text ECB attribute is X’80’, while the propagate attribute is X’00".
All combinations of attribute capabilities are supported, including combinations between Text ECB atm-
butes and those attributes of any other attribute plane. .- - e

wse ST

Text ECB attributes are defined as follows:

Bit #
0 2 3 4 5 6 7
l1}Jo0ojlo]JojJoOo]lX]|X]X
| | | | | +--> Half index up (0 = off, 1 = on)
tecntecetamadt tececeen > Half index down (0 = off, 1 = on)
| $ecenceceens > Word underscore (0 = off, 1 = on)
tecececcccacetanncenen > Reserved (must be 0)
S e e DL L L EL LT L > Attribute tag (must be 1)

16.1.1.6 Foreground Color ECB Field Attributcs

The foreground color ECB field attributes control the color of the PS characters. The normal display fore-
ground color attribute is X’80°, while the propagate attribute is X'00’. All combinations are supported
between foreground color ECB attributes and those attributes of any other attribute plane.

Foreground color ECB field attributes are defined as follows:

Bit #

0 1 2 3 4 5 6 7
1 JoJofo X |[X]|X]X]
| | l |  +=-=> Brightness (0 = normal, 1 = high)
$mem|o=- + +==<<<=-> Blue (0 = off, 1 = on)
temmcccnne -=> Green (0 = off, 1 = on)
$rerecmcccncanan > Red (0 = off, 1 = on)
toemennen meeom- sestemans > Reserved (must be 0)
temcccccccccnrccccnaa SR L e > Attribute tag (must be 1)

16.1.1.7 PS and multiple ECB Attribute Rclationships

ECB attributes, as a general rule, take precedence over PS attributes when they are not normal attributes
(not X’80"). In other words, the attributes in the ECB will cause the subsequent PS characters to be dis-
played as affected by the ECB attribute rather than the PS attribute.

¢ If Primary ECB field attribute in effect is normal display (X’80"), PS attribute, Text ECB attribute, and
Foreground Color ECB attribute give total attribute effect.

e [f Pnmary ECB attribute in effcct is not normal display (not X’80), the Primary ECB attribute is substi-

tuted for PS attribute. The Primary ECB attribute, Text ECB attribute, and Foreground Color ECB
attribute give total attribute effect.
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| 16.1.2 Additional Device Addressing

3477 supports additional device addressing for the Extended Character Buffer (ECB) or for both the Presen-
tation Space (PS) and ECB (Both). The Extended Character Buffer is an additional buffer which contains
attribute controls, such as underscore, removing them from the Prescntation Space (screen buffer).

Device addressing supported by 3477 is:

B’000’ - Base (Presentation Space (PS))
B’001" - Keyboard

B’010" - Indicators

B’011" - Extended Character Buffer (ECB)
B’111’ - PS and ECB (Both)

Only certain commands can be addressed to device address Both. If a command is addressed to Both, the
same exact operation will be performed on the PS and ECB buffers. The starting and ending locations as
specified in the command, as well as the length of data, will be applied to both the PS and the ECBs. When
the command is compilete, the registers will be updated as if the command had been addressed to the PS and
ECB separately.

Commands which can be addressed to ECB or Both are listed below. The commands pcrform the same
function as described previously, however they perform the function on the ECB (if device address B'011") or
on the PS and the ECB identically (if device address B'111%).

Escape - Both

Identifies that a following Enhanced Queue Load commands should be addressed to Both the PS and
ECB. See 16.1.6, “Enhanced Queue Load Command Set” on page 243 for a description of the
Enhanced Queue Load commands.

Search General - ECB

Searches the specified ECB (if ECB addressing mode is non-zero) or all ECBs (if ECB addressing mode
is zero) for the specified character. See 16.1.2.2. “Extended Character Buffer Addressing Modes” on
page 237 for a description of ECB addressing modes.

Write Data Load Cursor - ECB, Both

Writes data to cither the ECBs or to Both (PS and ECB). See 16.1.2.1, “Rules for Reading or Writing
to Device Address Both” on page 236 for the rules of writing to device address Both.
Clear - ECB, Both :

Clears either the ECBs or Both (PS and ECB).
Read Between Limits - ECB

Reads between limits to the specified ECB (if ECB addressing mode is non-zero) or to all ECBs (if ECB
addressing mode is zcro). See 16.1.2.2, “Extended Character Buffer Addressing Modes” on page 237 for

a description of ECB addressing modes.
Write Data - ECB, Both

Writes data to either the ECBs or to Both (PS and ECB). See 16.1.2.1, “Rules for Reading or Writing
to Device Address Both” on page 236 for the rules of writing to device address Both.
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16.1.2.1 Rules for Reading or Writing to Device Address Both

If a write command is addressed to both PS and ECB (B’111"), the display will write code points encount-
ered within the data which are immediately preceded by the ECB attribute escape character (X'10") and the
ECB number (1,2.3) to the approprate ECB. All other code points will be written to the Presentation
Space. Similarly, if 2 read command is addressed to both, the display will return ECB characters imme-
diately preceded by the ECB attribute escape character and ECB number (the display puts in the escape
character (X'10") and ECB number), along with any PS characters within the limits of the read.

Writing data to or reading data from the ECBs when using a dcvxcc address of both requires 3 bytes.
Format for writing to or reading from the ECBs is: : \

e ECB attribute escape character - Character to distinguish between PS and ECB characters. Always
X’10°. Used in data associated with device address of ECB (B'011°) or Both (B’111"). Can be used as a
data character only if device address of Base (B’000") is used.

e ECB number - Character to distinguish which ECB the attribute should be written to.
ECB numbers are assigned as follows:
- X0’ - Primary ECB
- X’02" - Text ECB
— X’03" - Foreground color ECB (color monitors only)

e Character to be written : The display does not determine if this is a valid character for the designated
ECB (i.e., reserved bits on). Unexpected results may occur if an invalid character is written to a partic-
ular ECB.

16.1.2.1.1 Rules for write addressed to both PS and ECB: When a write command addressed to device
address Both (B’111") is received. it will process the data associated with the command as follows.

The next byte of data is always written to the specified ECB, if the character was immediately preceded by
the ECB attribute escape character (X'10") and the ECB number. The data address will not be advanced
until a character is written to the PS. If another ECB character is encountered within the data, it will be
written to the next higher address in the ECB (at current data location + 1) only if the ECB number is
equal to the ECB number just written to or if a PS character was just written. All ECBs and the PS will be
written to before the data address is advanced by 1. If 2 ECB characters for the same ECB exist beside each
other (no PS character or other ECB character given between those 2 ECB characters in the data), the
missing PS locations and ECB locations will remain unchanged.

16.1.2.1.2 Rules for read addressed to both PS and ECB: When a rcad command addressed to device
address Both (B’111") received, the display will return the data associated with the command as follows.

The first ECB location for all ECBs is always checked for a rcadable ECB character (any non-propagate
ECB character (not X'00°) 1s readable). The ECBs arc checked in order, from | to n. If no rcadable char-
acter (a X’00) exists in any ECB at that point, only the PS character will be read at that locat®n. The data
address will not be advanced until the character is read from the PS.
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If a readable ECB character exists in any ECB at that point, the ECB attribute escape character (X'10°), plus
the ECB number, followed immediately by the readable ECB character will be returned in the data.

PS characters are read until another readable character within the ECBs is encountered. If another readable
character is encountered within any ECB, it will be returned, in the data, along with the ECB attribute
escape character and ECB number.

16.1.2.2 Extended Character Buffer Addressing Modes

If a device address of ECB (B°011°) is specified, the current ECB addressing mode will determine which ECB
is addressed and the format of the data associated with the command. The following ECB addressing modes

are supported:

Mode 0

Mode 1-n

All ECBs are addressed in this addressing mode. Data will be sent to the display in the
identical fashion as for device addressing of Both. The data to be written to the ECB will be
preceded immediately by the attribute escape character (X'10”) and the ECB number (1.2.3).
All data 1s assumed to be multiple ECB data (3 byte format) except for a place holder
(X°00"). Failure to provide data in the correct format will cause unexpected results. The
data location pointer is incremented either when a place holder (X’00") is encountered in the
data, or the same ECB number is specified as was previously written to at this data location.
Not all ECBs must be written to for each position data location. The place holder (X'00") is
written to neither ECB nor PS.

Data will be returned (read) in the same format as write except that the place holder (X'00)
is always required when the data location pointer is incremented.

Only the specified ECB is addressed when using ECB addressing mode l-n (where, n =
number of ECB being addressed). Any data associated with a command addressed to device
address of ECB (B’011") will be written to the specified ECB. Neither attribute escape char-
acter (X'10") nor ECB number is in the data. Only ECB characters are included in the data
when using this ECB addressing mode.
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16.1.3 Escape

This command is a new command in the Base command set. The Escape command is used to escape from
the Base command set into the Enhanced Queue Load command set. The Escape command indicates that
the next byte(s) of the queue load is a command belonging to the Enhanced Queue Load command set.
The Escape command must be used prior to each enhanced command in a queue load, otherwise the
command will be interpreted as part of the Base command set and unexpected results can occur. The
Escape command can be addressed to either the Base (B°000") or Both (B’111") device address. The device
address in the Escape command indicates to which dcvice (Base or Both) that the following Enhanced
Queue Load command is directed. See 16.1.6, “Enhanced Queue Load Command Set” on pazc 243 for
specific details on the Enhanced Queue Load commands. )

If Escape is addressed to any device other than the Base or Both, an Invalid Command/Device Addi'ess
Exception will resuit.

Bit Purpose

0.1,2 Fill bits; always zero.

3 { Panty bit; set for even parity in the frame

4.5,6 Station Address

7.8.9 Device Address (Base = B’000" or Both = B’111" are valid)
10-14 Escape Command (01001)

15 Stop bit; always 1.

Figure 127. 3477 Escape Command
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16.1.4 Read Info

This command allows the controller to read additional device specific information (such as Vital Product

Data (VPD)) from the device. There is one byte foﬁowmg the Read Info command that indicates what

device information to be read. If no bits are turned on in this byte, no information will be returned.

o ,‘

Actual data transfer will begin upon the recexpt of an Activate Read command. The format of the command

and the data returned in response to the Activate Read is given below.

Bit Purpose

0.1.2 Fill buts; always zero.

3 Parity bit; set for even parity in the frame
4.5.6 Station Address ‘

78,9 Device Address (Base = 000)

10-14 Read Info Command (01011)

15 Stop bit; always 1.

Figure 128. Read Info Command

Bit Purpose
0.1.2 Fill bits: always zero.
3 Panty bit: set for even parity in the frame
4,5.6 Station Address, or End Of Message (111) if last frame
7-14 Device information being requested
Bit 7: Request Vital Product Data (VPD)
Bits 8-14: Reserved, must be 0
15 Stop bit: always 1. .

Figure 129. Recad Info Command First Parameter Frame

Format of VPD data returned (64 bytes):

@ 6 o6 ¢ ¢ ¢ o ¢ o

Machine Type (EBCDIC, 4 bytes): F3F4F7F7
Model Number (EBCDIC, 3 bytes)

Load Identifier (4 bytes)

Part Number (12 bytes)

Serial Number (7 bytes)

Manufacturing Identification (4 bytes)

ROS Identification (15 bvtes)

Alterable ROS Identification (1 byte)

Monitor characteristics (2 bytes), consisting of:

Bit 0: Color (ON for 3477 Model FCx)

Bit 1: Wide Screen (ON for 3477

Bit 2: Separate Error Message Line (ON for 3477)
Bit 3: Text Symbols (ON for 3477)

Bit 4: Shadow Cursor (ON for 3477)

Bit 5: Reserved, must be 0
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Interface

239



240

- Bit 6: Extended Character Buffer (ON for 3477)
— Bit 7 - Bit 15: Reserved, must be 0
Other (12 bytes, reserved, padded with zero (X'00%))
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16.1.5 Write Control Data - Indicators

Write Control Data command addressed to the Indicators command can be used to activate additional indi-
cators on 3477 that are not accessible by the Write Data Load Cursor command addressed to the Indicators.
Either one or two parameter frames may be specified, as indicated in Frame 1. Frame | is mandatory and
must be sent. Frame 2 is optional and is sent only if Bit |4 in Frame | is set to 1. The format of the
command and two pararneter bytes are given below.

Bit Purpose

0.1.2 Fill bits: always zero.

3 Panty bit: set for even parity in the frame
4.5.6 Station Address

7.8.9 Device Address (Indicators = 010)

10-14 Write Control Data Command (00101)

15 Stop bit; always 1.

Figure 130. Write Control Data Command - Indicators

Bit Purpose

0.1,2 Fill bits; always zero.

3 Parity bit: set for even parity in the frame

4.5.6 Station Address. or End Of Message (111) if last frame
7-14 Indicators

Bit 7: Caps Lock indicator (ON = activated)
Bit 8: Layer 100 indicator (ON = activated)
Bit 9: Reserved (must be 0)

Bit 10: Type Ahcad indicator (ON = activated)
Bit 11: Reserved (must be 0)

Bit 12: Reserved (must be 0)

Bit 13: Reserved (must be 0)

Bit 4: Last Frame (ON = Frame 2 also sent)

15 Stop bit; always 1.

Figure 131. Write Control Data to Indicators - First Parameter Frame

Bit Purpose
0.1.2 Iill bits: always zero.
3 Parity bit: sct for even parity. in the frame h
4.5.6 Station Address, or End Of Message (111) if last frame
7-14 Additional indicators
Bits 7 - 14: reserved, must be 0

Figure 132 (Part | of 2). Write Control Data to Indicators - Second Parameter Frame
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Bit Purpose

15 Stop bit; always 1.

Figure 132 (Part 2 of 2). Write Control Data to Indicators - Sccond Parameter Frame
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16.1.6 Enhanced Queue Load Command Set

All commands described in this section, just like the Base command set, must be sent as part of a Queue
Load. An Escape command (see 16.1.3, “Escape” on page 238) must immediately precede any of these
commands in the Queue Load. Mixtures of Enhanced Quecue Load commands and Base commands are
supported. There may also be multiple Enhanced Queue Load commands in the queue as loag as the length
of the queue is not exceeded.

16.1.6.1 Move Block

This command will move a block of data within the Presentation Space and ECB to the specified location.
The Escape command will designate Both; the PS and ECB will be moved identically.

If the source block and the destination block are specified overlapping each other, the data in the source
block will be copied to the destination block and the overlapped part of the source block will be pverlaid
with the destination block.

If either the start or end locations of the data block to be moved are not within the boundaries of the PS, an
Operation Exception will be returned. Also, if the destination location is not within the boundaries of the
PS. or if the data to be moved would be moved so that part of it is outside the PS, an Opecration Exception
will be returned.

Note: PSH = Presentation Space Height; PSW = Presentation Space Width

Frame # 4 Content Valid valucs Description

0 Escape B’11101001° Escape command
(addressed to Both)

1 Command Xovr Command code point

2,3 Start location® 0-(PSEH-1), 0-(PSW-1) Start location of the
data to be moved
(row-1, column-1
format).

4 # rows in block - | 0-(PSH-1) Number of rows - 1in

the block to be moved,
including the start
location.

5 # cols in block - 1 0-(PSW-1) Number of columns -
1 in the block to be
moved, including the
start location.

6,7 Destination location™® 0-(PSH-1), 0-(PSW-1) Destination of the data
to be moved (row-l,
column-1 format).

Figure 133. Format of Move Block Command

X Start and destination locations refer to the upper left-hand corner of the block to be moved.
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16.1.6.2 Write Repeated

This command will write a specified character to a block area within the Presentation Space and within the
ECB. The device address specified in the Escape command will desxgnatc Both. The PS character and the
ECB character to be written must be specified.

If the area to write the character is not within the boundaries of the PS, an Operation Exception will be
returned.

‘ote: PSH = Presentation Space height; PSW = Presentation Space width

_rame # Content YValid values Description
.0 Escape B’11101001° | Escape command
(addressed to Both)
1 Command X0 Command code point
23 Start location 0-(PSH-1), 0-(PSW-1) Start location where
the data is to be
written frow-1,
. column-1 format).
4 # rows 1n block - |1 0-(PSH-1) Number of rows - 1 in

the block to be written
to, including the start
location.

5 # cols in block - | 0-(PSW-1) Number of columns -
1 in the block to be
written, including the
4 start location. 4
6 PS character to write X00" - X'’FE’ EBCDIC code point of

character to be wrtten
to PS

7 . ECB character to write | X'00", X80’ - X'FE’ EBCDIC code point of
character to be written
to LCB

Figure 134. Format of Write Repcated Command
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16.1.6.3 Display PS character/ECB

This command will display PS characters, Text Assist symbols in PS, Text Assist symbols in Text ECB, and
Begin/End attribute symbols in other ECBs on the screen. The command specifies what should be displayed
at the cursor location and elsewhere on the entire screen.

Note: 1f X°00’ is specified in the frame 2, a PS character or a Text Assist symbol in PS, as specified by the
Write Control Data command, will be displayed under the cursor. If X’00" is specified in the frame 3, PS
characters or Text Assist symbols in PS, as specified by the Write Control Data command, will be displayed

elsewhere on the full screen.

If an invalid value is detected while processing this command, the command has no affect and an Operation

Exception will be returned.

Frame # Content Valid values Description
0 Escape B’00001001" Escape command
(addressed to Basc)
1 Command X'0% Command code point
2 Display under cursor e X'00 ¢ Display Text
e X0 Assist symbols in
¢ X0 PS
o X'03 e Display Text
Assist symbols in
Primary ECB
¢ Display Text
Assist symbols in
Text ECB
e Display Text
- Assist symbols in
Foreground Color
ECB
k) Display on full screen e X00 e Display Text
e X0Or Assist symbols in
e X'02 PS
o X'0¥ ¢ Display Text
Assist symbols in
Primary ECB
¢ Display Text
Assist symbols in
Text ECB
e Display Text

Assist symbols in
Foreground Color
ECB

Figure 135. Format of Display PS character/[ECB Command

Note: Special Text symbols will only overlay PS characters where a readable ECB character (not propagate
attribute (X'00")) exists bchind that PS character location. All other PS characters on the screen are unaf-

fected by this command.
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16.1.6.4 Write to Row with Pad

This command will write data to the PS and ECB on a row by row basis. If the data to be wrtten does not
take up the entire row, the specified PS pad character and ECB pad character will be padded to the end of
the current row.

The data will be given to the display as one continuous string. A X'FF’ character within the data will desig-
nate the end of the current row.

ste: If a X’FF’ ECB attribute is given in the data, it will be immediately preceded by the ECB attribute
:ape character (X’10") and ECB number (1,2,3). This will distinguish the X'FF" ECB character from the
. FF’ end of row character.

The next character in the string (after X'FF") will be the first character written to the next row. If the last
PS or ECB position on a row is written to, a X'FF’ end of row character must still be appended to the data
for that row.

The actual transmission of the data occurs upon the receipt of an Activate Write command. The Wnite to
Row with Pad command must be the last command of a queue load. All queueable commands sent after a
Write to Row with Pad command has been received, but before it has been serviced (station busy) will be
flushed; no error will be indicated. Any queucable command sent after Write to Row with Pad has been
serviced (station not busy), except Reset addressed to the ECB or End of Queue, will cause an Activate
Exception to be posted and Activate processing to be disabled.

The Escape command will designate device address of Both. Rules for doing a wrnite command addressed to
address “both” will apply. :

If the start location or the end location are not within the PS or ECB, or if the end of the row is encount-
ered before a X'FF’ end of row character is found within the data, an Operation Exception will be returned.

Frame # Content Valid values Description
0 Escape B’11101001" Escape command
(addressed to Both)
Command X'04 Command code point
$ 2.3 Start location 0-(PSH-1), 0-(PSW-1]) Start location where
the data is to be
written (row-1,
! column-1 format).

Start location must be
between left and right
lirnits.

‘ N Left limit 0-(PSW-1) Leftmost column posi-
| tion - 1 on a row
where data is to start
being written.  The
start location may be
cqual to or right of this
value. All subsequent
rows will be wrtten
starting at the left limit,
however.
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Figure 136 (Part 1 of 2). Format of Write to Row with Pad Command
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Frame #

Content

Valid values

Description

Right Limit

0-(PSW-1)

Rightmost column
position - | on a row
where data is to start
being written. The
start location may be
equal to or left of this
value. All  rows
(including the start
row) will be wrtten
ending at the right
limnit. :

PS pad character

X00" - X'FE’

EBCDIC code point of
PS pad character.

ECB pad character

X00’, X'80" - X’FE’

EBCDIC code point of
ECB pad character.

Figure 136 (Part 2 of 2).

Format of Write to Row with Pad Command
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16.1.6.5 Read from Row with Ender

This command will read data from the PS and ECB on a row by row basis. The end of row character
(X’FF’) will be appended to the last character read from the row, even if the data read takes up the entire
row in the PS.

The data will be given to the display as one continuous string. The X'FF’ character within the data will
designate the end of the current row.

Note: If a X’FF’ ECB attribute is given in the data, it will be immediately preceded by the ECB attribute
escape character (X'10’) and ECB number (1,2,3). This will distinguish the X'FF’ ECB character from the
X’FF’ end of row character.

The next character in the data returned (after X'FF") will be the first character read from the next row.

Any trailing pad characters in the PS and trailing pad characters in the ECB, as specified in the command,
will not be retumed in the data. Trailing pad characters are continuous pad characters at the end of a row
(no non-pad PS characters exist on the line and no non-pad ECB characters exist beyond the pad charac-
ters). Only trailing pad characters are not returned.

The first 2 bytes of data returned are always the total length of the data being read between the start and end
locations (including the length bytes, plus any PS characters, ECB characters, ECB attribute escape charac-
ters (X’10"), ECB number (1,2,3), and line ender characters (X'FF") in the data). If a block size of 2 is
specified in the command, only the length will be returned. If the Controller fails to rcad the total length of
the data, no error will be returned. If the Controller specifies more data than what will be returned (block
size greater than the total length), the data rcturned will be padded with nulls after the last row ender char-
acter in order to return the requested block size. Only data within the left and right limits and between the
start and end locations will be returned.

The actual transmission of the data occurs upon the receipt of an Activate Read command. The Read from
Row with Ender command must be the last command of a quecue load. All queueable commands sent after
a Read to Row with Ender command has been reccived, but before it has been serviced (station busy) will
be flushed; no error will be indicated. Any qucueable command sent after Read to Row with Cnder has
been serviced (station not busy), except Reset addressed to the ECB or End of Queue, will cause an Activate
Exception to be posted and Activate processing to be disabled.

The Escape command will designate device address of Both. Rules for doing a read command addressed to
address "both” will apply.

If the start location or the end location are not within the PS or ECB, an Opcration Exception will be
returned.

Frame # Content Valid values Description

0 : Escape B'11101001" Escape command
(addressed to Both)

1 Command X0s’ Command code pount

" Figure 137 (Part | of 2). Format of Read from Row with Ender Command
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Frame #

Content

Valid values

Description

2,3

Start location

0-(PSH-1), 0-(PSW-1)

Start location where
the data is to be read
(row-1, column-1
format). Start location
must be between left
and night limits.

Left limit

0-(PSW-1)

Leftmost column posi-
tion - | on a row
where data is to start
being read. The start
location may be equal
to or nght of this
value. All subsequent
rows will be read
starting at the left limit,
however.

Right limit

0-(PSW-1)

Rightmost column
position - | on a row
where data is to start
being read. The start
location may be equal
to or left of this value.
All rows (including the
start row) will be read
ending at the right
limit.

6,7

End location

0-(PSH-1), 0-(PSW-1)

End location where the
data is to be read
(row-1, column-1
format). End location
must be equal to .or
left of the right limit.

8,9

Data length

X0l - X'07FF°

Block size of data to
be returned per Read
Activate.

10

PS pad character

X00" - X'FE’

EBCDIC code point of
PS pad character (not
returned in data).

11

ECB pad character

X00", X'80" - X'FE’

EBCDIC code point of
ECB pad character
(not returncd in data).

F 37 (Part 2 of 2).

Format of Read from Row with Ender Command
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16.1.6.6 Set ECB Buffer Addressing Mode

This command is used to set which ECB buffer should be addressed whenever a command addressed to the
ECB (B'011") is received. The ECBs may be addressed in two modes. Mode 0 addresses all the ECBs
whenever a device address of ECB (B'011°) is given. This means that the data supplied with the command
must contain the ECB escape character, plus ECB number to distinguish which ECB the character is for.
Mode 1 - n addresses the specified ECB, where n = ECB number. This means that the data supplied with
the command contains only the ECB data, and does not contain any ECB escape characters or ECB
numbers. The addressing mode at POR is set to mode 0. Upon receipt of this command, the addressing
mode is sct until the next occurrence of this command or until the next POR.

Frame # Content Valid values Description
0 Escape B’00001001" Escape command
(addressed to Base)
1 Command - X07 Command code point
2 Addressing mode ¢ X'00 Addressing mode indi-
e X'0I-X'0% cator
®  Addressing mode 0
- all ECBs
addressed

® Addressing mode
specifving  specific
ECB (1,2,3) to be
addressed

Figure 138. Format of Set ECB Addressing Mode Command

(8]
h
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17.0 Data Transfer Passthru Display Interface

A Data Transfer Passthru display is supported only by the AS/400, and is not supported by S/36 or S/38. .
Personal Computers (PCs and PS/2s) attached to AS/400 via twinax function as Data Transfer Passthru
devices when the AS/400 PC Support program is used.

A Data Transfer Passthru display is an intelligent display. It processes data sent to it, processes keystrokes,
and formats data to be returncd.to the host. The Controller acts as a data transfer device; it simply passes
data between the host and the Data Transfer Passthru display.

In general, the Controller communicates with the Data Transfer Passthru display by reading and writing into
the display’s I/O buffers and by polling the display. When the Controller receives data for the Data Transfer
Passthru display from the host, the Controller writes the data to the Write 1/0O buffer in the display. When
the Data Transfer Passthru display has data for the host, the display waits for the SNA Change Direction
flag byte to indicate that it may send data to the host. When the SNA Change Direction flag indicates data
may be sent, the display indicates that it has data to send by a non-zero poll response.

For a Data Transfer Passthru display the poll response is not a Scan code, but rather is a Status Pending
indicator which causes the Workstation Controller to rcad data from the Read [/O buffer in the display.
The value of the Status Pending indicator is the approximate length of the data to be sent to the host. For
both the Write I/O Buffer and the Read [/O Buffer, the first 2 bytes of data in the buffer is the length of the
data to be writtcn or read. The length is a zero-origin value, with a maximum value of 20,479.

The Write ;O Buffer, Read /O Buffer, and SNA Change Direction flag byte are at assigned addresscs
within the Data Transfer Passthru display, as summarized below.

Data Area Address , Length

Read 1'O Buffer X'4000 20,480

Write 1.O Buffer X9000 20.480

SNA Change Direction Flag | X'F000 1
Values:

e X’'00° Device allowed to
send data to host

e X'0I"” SNA session discon-
nected

e X'02" Device not allowed to
send data to host

Figure 139. Data Transfer Passthru display Data Arcas

Data Transfer Passthru Display Interface 253



" The twinax interface to the Data Transfer Passthru display is the same as the interface to the 5291-1 or 2 or
3196 display stations (described in 2.0. “5251 Model 11 Interface” on page 11 and 13.0, “3196 Interface” on
page 221), with the following exceptions.

e The response from the Data Transfer Passthru display to the Read Device ID command issued to the
base device address is X'C8’. See 2.4.8, “Read Device ID Command (Code = 01100 and -1100)” on

page 52.
® The installed user accessible storage for the Data Transfer Passthru display is 64K bytes.

» The second byte of the response from the Data Transfer Passthru display to the Poll command is not a
Scan code, but is a Status Pending indicator as described below.

Poll Response Byte 2 from Data Transfer Passthru display:

Bit Purpose

0.1.2 Fill bits; always zero.

3 Parity bit: sct for even panty in the frame

4,5.6 End of Message (111)

7-14 Status Pending indicator
e X’00" = No information to be sent
e X0I" = 2- 64 bytes to be sent
e X’02" = 65- 128 bytes to be sent
e X'03 = 129 - 192 bytes to be sent
e X'04" = 193 - 256 bytes to be sent
e X'05 = 257 - 320 bytes to be sent
e X'06" = 321 - 384 bytes to be sent
e X'07" = 385 - 448 bytes to be sent
e X'08 = 449 - 512 bytes to be sent
e X'09 = 513 - 576 bytes to be sent
e X'0A’ = 577 - 640 bytes to be sent
e X'0B’ = 64] - 704 bytes to be sent
e  X'0C’ = 705 - 768 bytes to be sent
e X'0D = 769 - 832 bytes to be sent
e X'OE’ = 833 - 896 bytes to be sent
e X'OF = 897 - 960 bytes to be sent
e X'lI0" = 961 - 1024 bytes to be sent
o X'II” = 1024 plus bytes to be sent
e X'FF’ = A passthru interface error was detected by the display

15 Stop bit; always 1.

Fir 40. Poll Response byte 2 (Status Pending Frame)

ame bits 7 through 14 contain the Status Pending indicator. A null (X"00") Status Pending indicator
.neans that the Data Transfer Passthru display does not have any information to be sent to the host. A
non-zero Status Pending indicator means that the Data Transfer Passthru display wants to send data to
the host. The value of the Status Pending indicator indicates the approximate length of the data to be
sent to the host. An invalid Status Pending indicator value or a value of X'FF’ will cause the Controller
to send an error response to the host indicating a Passthru Interface error. '
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18.0 5259 Migration Data Link

The 5259 Migration Data Link presents interfaces to host systems and attached devices the same as described
elsewhere in this document. However, to facilitate the transfer of data from one system to another, the
following special interfaces exist.
e File migration

e Read ID

Note: These interfaces exist only for addresses configured in the 5259 for data transfer.

18.1 File Migration Mode

In the file migration mode, the data transfer between systems will take place as follows:

1. The source system initializes all displays by clearing them and using the Read ID sequence described in
- 18.2, “Read ID Mode" on page 256. '

2. The source system writes data (in transparent mode) to the emulated display. The character at row 1,
column 2 must be X'10’ to indicate to the 5259 that the data is to be transferred.

3. The source system causes the input inhibited indicator to be turned off for the emulated display. The
source system then repeats the process for the next display configured in the 5259 for data transfer,
starting at step 2. '

4. The source system turning off the input inhibited indicator on the emulated display causes the 5259 to
set the value of the character at row 1, column 2 to X'00", and to send the Enter key scan code to the
target system for the equivalent emulated display.

The 5259 will send the Enter key scan code to the source system after both of the following conditions
are satisfied:

a. Data from previous operations on the target systems is complete.
b. The input inhibited indicator is turned off on both systems.

Note: In file migration mode, the 5259 uses two buffers for each emulated display.
5. The received Enter key scan code causes the target system to turn on the input inhibited indicator for the

ermnulated display. It also allows the target system to read the data (in transparent mode) from the
display. The character at row 1, column 2 will be X'00".
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When the data has been successfully read, the target system turns off the input inhibited indicator for the
emulated display. This causes the 5259 to examine the character at row 1, column 2 and if X'00’, to
send the Enter key scan code to the source system for the equivalent emulated display. At this point,
the target system returns to step 4 to wait for the next Enter key scan code. If the character at row 1,
column 2 is the transfer mode command X’10’, (i.e., written by the target system before the input inhib-
ited indicator was turned off), the 5259 will process the command in the same manner as if the
command had been given from the source system. '

The received Enter scan code received causes the source system work station controller to turn on the
input inhibited indicator for the emulated display. This causes the source system to repeat the process,
starting with step 2.

18.2 Read ID Mode

The Read ID mode of data transfer allows either the source or the target system to verify that a 5259 is
attached and configured for data transfer at a specific address. In this mode, the sequence will take place as

follows:

1. The system writes X'13" to row 1, column 2 of the emulated display, then causes the input inhibited
indicator to be turned off.

2. The system turning off the input inhibited indicator causes the 5259 to examine the row 1, column 2
character and, determining that the value 1s X'13" wrtes X'FSF2F5F9’ to the emulated screen starting at
row 1, column 3. The 5259 will also set the value of the character at row 1, column 2 to X'00" and send
the Enter key scan code to the system.

3.

Upon receipt of the Enter key, the system may read the model ID from the emulated screen.

The Read ID command is also used to stop any ongoing data transfer and setup the 5259 to acccpt new data
transfer operations. It is therefore recommended that you use the Read ID command before starting data
transfer operations.
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19.0 IBM Enhanced Keyboard

The IBM Enhanced Keyboard is supported on the 3179-2 and the 3196. It comes in typewriter (data proc-
essing) and Katakana styles. The IBM Enhanced Keyboard does not have a data entry version.
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" Figure 141. IBM Enhanced Keyboard - Layout with Associated Key Numbers (US). The numbers for the top row of
keys are prefaced by a “1” (for keys 110 - 126), as are the numbers for the keys in the right hand two
columns (keys 100 - 109).
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Figure 142. [BM Enhanced Keyboard - Layout with Associated Key Numbers (World Trade). The numbers for the
top row of keys are prefaced by a *1” (for keys 110 - 126), as are the numbers for the keys in the right
hand two columns (keys 100 - 109).
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Figure 143. IBM Enhanced Keyboard - Layout with Associated Key Numbers (Katakana). The numbers for the top
row of keys are prefaced by a “1" (for keys 110 - 126), as are the numbers for the keys in the right hand
two columns (keys 100 - 109).
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Figure 144. [BM Enhanced Keyhoard - Layout with Associated Scan Codes (US Version). Scan codes are repres-
ented as hexadecimal.
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Figure 145. IBM Enhanccd Keyhoard Layout with Associated Scan Codes (World Trade). Scan codes are repres-
ented as hexadecimal.
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-Figure 146. I1BM Enhanced Keyboard Layout with Associated Scan Codes (Katakana). Scan codes are represented
as hexadecimal.
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Figure 147 on page 262 shows scan codes, graphics, and functions of the IBM Enhanced Keyboard by key

number.

In the table headers,

e ‘“unshift” refers to the key without shifting

L
L

“shift"” refers to the key with shifting
“Alt" refers to the key with the ALT key pressed

Scan codes are in hexadecimal notation.

“-Pad” means that this key is part of the numeric pad.

The functions in the table are for the U. S. keyboard only.

The column labelled “US” shows the key “action” on U. S. keyboards. The column labelled “World
Trade” gives the key action for World Trade keyboards. The column labelled “Katakana” gives the key
action for Katakana keyboards.

The key action codes are as follows.

T

MB

M

BN

Typamatic key. When typamatic keys are held down for more than 600 milliseconds, they
repeats at 10 keys per second, except for horizontal cursor keys, which repcat at 20 keys per
second. This is a function of the terminal; the controller sees only repeated keys, as if the
user pressed the key repcatedly.

Make/Break key. These keys return the scan code shown in the table when thcy are
pressed, and the same scan code with bit 0 (the high order bit) turned on when they are

released.

Make Only. These keys return their scan code when they are pressed, do not repeat (no
matter how long they are held down), and do not return a scan code when released.

No scan code generated.
Blank key
Blank key. No scan code generated.

Whether this key is labelled or blank depends on the language that the keyboard is sct up
for.

2

Function supported by the display. No scan code is reported to the system when this key is pressed.
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U.S. U.S.
Scan World Function Function Function
Key Code US Trade Katakana Unshift Shift ALT
1 0E T L BN Accent Tilda
2 16 T T T 1 !
3 1E T T T 2 @
4 26 T T T 3 #
25 T T T 4 $
2E T T T 5 %
: 36 T T T 6 ¢é
8 3D T T T -7 &
9 3E T T T 8 .
10 |46 T T T 9 (
11 45 T T T 0 )
12 4E T T T Dash -
13 55 T T T = +
14 5D N N T
15 66 T T T Back Space | Back Space
16 0D T T T Right Tab Left Tab
17 15 T T T q Q
18 1D T T T w W
19 24 T T T e C
20 2D T T T r R
21 2C T T T t 1T
22 35 T T T y Y
23 ic T T T u U
24 43 T T T i 1
25 44 T T T o) o)
26 +D T T T P P
27 54 T T T - Left Brace
28 5B T T T ] Right
Brace
29 5C T N N \ |
ERET MB | MB MB Cap Lock | Cap Lock
- 1C T [T T a A
; 1B T T T s S
23 23 T T T d D
{34 28 T T T f r

. Figure 147 (Part 1 of 4). IBM Enhanced Keyboard - Key Numbers and Associated Scan Codes
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C.S. C.S.
Scan World Function Function Function
Key Code LS Trade Katakana Unshift Shift ALT
35 34 T T T g G
36 33 T T T h H
37 3B T T T i J
38 42 T T T k K
39 4B T T T 1 L
40 4C T T T : :
41 52 T T T ”
42 53 N T T
43 5A M M M Field Exit New Line
44 12 MB MB MB Left Shift Left Shift
45 13 N T T
46 1A T T T z y4
47 22 T T T X X
48 21 T T T c C
49 2A T T T v A
50 32 T T T b B
51 31 T T T n N
52 3A T T T m M
53 41 T T T , <
54 49 T T T . >
55 4A T T T / ?
56 51 N N T
57 59 MB MB MB Right Shift | Right Shift
58 11 M M M Resct gsct
60 19 MB MB MB ALT ALT
61 29 T T T Space Bar Space Bar
62 39 MB MB M ALT ALT
64 58 M M M Enter Enter
75 67 T T T Insert pup
76 64 T T T Delete
79 61 T T T Cursor Cursor Fast Cursor Left
Left Left
80 6E M M M Ilome Text On. Off &
81 65 M M M Erase Input
83 63 T T T Cursor Up | Cursor Up

Figure 147 (Part 2

of 4).
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U. S. U.S.
Scan World Function Function Function
Key | Code LS Trade Katakana Unshift Shift ALT
| 84 60 T T T Cursor Cursor
Down Down
85 6F T T T Page Up
36 6D T T T Page
Down
39 6A T T T Cursor Cursor Fast Cursor Right
Right Right
90 76 B B B
91 6C T T T 7-Pad 7-Pad
92 6B T T T 4-Pad 4-Pad
93 69 T T T 1-Pad 1-Pad
95 77 B B B
96 75 T T T 8-Pad 8-Pad
97 73 T T T 5-Pad 5-Pad
98 72 T T T 2-Pad 2-Pad
99 70 T T T 0-Pad 0-Pad
100 7E T T T .-Pad ,-Pad
101 7D T T T 9-Pad 9-Pad
102 74 T T T 6-Pad 6-Pad
103 7A T T T 3-Pad 3-Pad
104 71 T T T .-Pad .-Pad
105 7F M M M Field - Field -
106 7C T T T Right Right
Tab-Pad Tab-Pad
107 B M M M Field Field
108 79 M M M Enter-Pad Enter-Pad
110 08 M M M ATTN Set Up ¢
112 07 M M M Fl F13
113 NF M M M F2 Fl4
112 17 M M M I3 F15
1t IF MM M F4 16 Record 2!
27 M| M M Fs F17 Play
» 2F MM M F6 T18
37 M M M F7 F19 Iex
9 3F M M M I8 F20
1120 47 M M M F9 F2l

Figure 147 (Part 3 of 4). IBM Enhanced Keyboard - Key Numbers and Associated Scan Codes
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L. S. L.S.

Scan World Function Function Function
Key Code US Trade Katakana Unshift Shift ALT
121 4F M M M 10 F22
122 56 M M M Fl1 F23
123 SE M M M Fi2 F24
124 57 M M M Print Syvs Req
125 5F M M M Help Test
126 62 M M M Clear

Figure 147 (Part 4 of 4). IBM Enhanced Keyboard - Key Numbers and Associated Scan Codes

IBM Enhanced Keyboard 2065



266 5250 10 S/36, S/38, 266 AS/400 Attachment Information



Appendix A. Device Error Codes

Several hardware related errors which are directly related to 5250 display stations and printers are given in
this section. Some of the errors are detected by the attached device and some by the Workstation Con-

troller.
Display Printer Error
Error Code Error Code Description
0100 0200 No response (SCRDES) timeout
0101 0201 Transmit (dniver) activity check
0103 0203 Receive parity error
0104 0204 Line panty error
0105 0205 Workstation not accessible
0106 0206 Receive length check
0107 0207 Wrong station responded
0108 0208 Power-on transition
0109 0209 Activate command failure
0111 ——-- Invalid keyboard scan code
---- 021x Printer machine check
0120 0220 Invalid command or device ID
0121 —eee Invalid register value
- 0221 Invalid exception status
0122 0222 Input queue or storage overrun
0123 eeee Null or attribute exception error
-—-- 0223 Activate lost
0124 0224 Invalid activate
0125 022 Invalid exception status
0126 —eee Passthru interface error
ceee 0226 Graphics check
ceee 0228 Invalid SCS command
- 0229 Invalid SCS parameter
--e- 023x Print check
- 024x Forms check
0149 0249 Undcfined error
—ee- 0250 [End of forms
- 0251 Unit not available or not ready
- 0258 End of ribbon for 5219-D
---- 026x Printer datastream error
——-- 028x Printer machine, print, or ribbon check
0181 .- Magnetic Stripe Reader error
0182 een Invalid device tyvpe (Base 1D response)
0183 S Incorrect display size

Figure 148 (Part | of 2).

Error Codes for Device Ilardware Errors
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Display
Error Code
0184

0185

0186

0189

0190

0191

Printer

Error

Error Code Description

cone
ecsos
come

0290
0291
0292

Incorrect keyboard ID

Keyboard - translate table mismatch
Feature not installed or loaded
False outstanding status -

Evenjodd status timeout

Busy timeout

Clear command timeout

‘igure 148 (Part 2 of 2).

Error Codes for Device Hardware Errors
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Appendix B. Operator Error Codes

Errors which are the result of an operator action are given in this section.

Error Code Description

0000 Ilelp Key not allowed

0001 Keyboard overrun

0002 Invalid scan code received from kevboard

0003 Key not valid following depression of CMD key

0004 Keyboard data entered in MSR data input ficld

0005 Keystroke valid only in an input field; cursor not pres-
ently positioned in an input field

0006 Key not valid following depression of SYS REQ key

0007 Data not entered into Mandatory Enter ficld

0008 Non-alpha character attempted in Alpha Only field

0009 Non-numeric character attempted in Numeric Only field

0010 Character other than 0-9 or DUP attempted in Signed
Numeric field

0011 Attempt to enter a character in the sign position of
Signed Numeric field

0012 Attempt to inscrt character in last position of field or last
position of ficld is not null _

0013 Ficld may not be exited before Insert Mode is reset

0014 Mandatory Fill field contains a null

0015 Check digit error (Modulus 10/11)

0016 Field minus key pressed in field which is not Signed
Numeric, Numeric Only, or Digits Only

0017 Field exit, field minus, or field plus key pressed in Man-
datory Fill field and cursor is not in first or last position
of field

0018 Ficld exit, field minus, or ficld plus required to lcave field

0019 DUP key not allowed in ficld

0020 AID request key pressed in Right Adjust field after data
entered, but before right adjust has occurred (ficld exit,
ficld minus, or ficld plus required to continue)

0021 Field exit, field minus, or field plus are not allowed in
Mandatory Enter ficld from first position or any position
if no data kcyved first

0022 Parity check on Insert or Delete operation

0023 Invalid character entered in Hex Mode

0024 Non-numeric character attempted in Digits Only field -

0026 Ficld minus key pressed in Numecric Only field which has
other than 0-9 or a null in units position
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Appendix B. Operator Error Codes 269



Error Code
0027
0029
0031
0032
0033
0034
0035
036
137
38
540
JO41
0042
0043
0044
0045
0046
0047
0050
0051
0052
0053
0054
0055
0070
0071

0072
0073
0074
0075
0076
0077
0078
0097
0099

Description

Blank key pressed

Invalid character entered in Diacnitic Mode

Format Table overtlow

Line parity check on read MSR comrmand

Secure MSR data sent to non-secure field

MSR data too large for field

Error associated with MSR data transmitted

Selector Light Pen usage is not allowed

Selector Light Pen tip switch operation error

MSR data not allowed in this ficld or mode

DCE not ready

Received line idle

Receive clock failed ;
Data Set ready line active S e
30 second timcout

Data Set wil not activate

Frame reject recetved

DM/ DISC received

Clear to send error

Transmit clock failed

Transmit hardware error

T1 timer retry count expired

Command reject sent

XLCA card error

Word spill failure =
Attempt to start Copy, Move, or Delete operation when
one has already been started

Key not valid in current area of screen

Attempt to delete or replace protected character

Invalid key during General Prompt

Locate failed to find character

Continuous Insert failed - waiting on host to read screen
Function key undefined in present mode

Scale line not defined to Workstation Controller .
Test Request function not supported by host system
Key not allowed in Free Key Mode

Figure 149 (Part 2 of 2). Error Codes for Operator Errors
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Glossary

controller.
writes the graphic results .ofikeys to-ithe terminal. reads
and writes terminal screens, sends: data to workstation
printers, and controls all aspects of the opecration of
workstations and workstation printers.

cpi. characters per inch

data entry keyboard. A _,yworks{aﬁbg»‘:7kcyb6§rd that is+:

similar to a modet 029-card punch-kcyboard. On some -

workstations, this means that the kcyboard is. almost
identical to the 029 Keyboard: on: other workstations it
means that the keyboard looks like the data processing
Keyboard - for the workstation, but has the keys. rear-
ranged: like the 029 keypunch.

data processing kéyboard. A~ ‘'workstation keyboard
similar to a typewriter ke»bpard Uised mterchangcably
wnth “typewriter kcvboard

keypress. The act of 'pr_essing' a-key. .
Ipi. lincs per inch

Ipc. link protocol converter A device that converts one
communication protocol into anot.her.

--,.A,.

”maumum phm posnnm . The number of prm!cd charac~

ters that will fit on::a line for a particular printer with a
particular cpi value.

The processor ,.that - interprets scan .codes, :

“*proof option. On a data entry keyboard, this means that -

the numeric pad keys are'inverted. They send the same
scan- codes as the non-proof kevboard: the controller °
must transiate.

pad. (1) On terminals with a set of numeric keys to the
right of the main portion of the keyboard. that set of
numeric keys. (2) On data entry kevboards, the set of"
keys that produce numeric characters when the numeric

“shift is pressed.

scan code. The code returned by a workstation in the: -
response to a- Poll command when a key is pressed.
This code has no relationship to the graphic (il any) that
is to be entered. or displayed on the terminal -wssa result =
of the-keypress. it represents. It must be translated-and

_acted va‘by the workstation controller.

typewriter keyboard.. . A workstation keyboard similar tg
a 'ypewriter‘keyboard. Used interchangeably with “data

.- processing.Keyboard™.

workstation. ~ A ‘display terminal.  Somctimes also

_applied to workstation printers.

workstation printer.
cable.

A printer attached to twinaxial
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