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This publication is intended for use by application
programmers. It will be updated from time to time
to reflect system changes. The user is cautioned,
however, that the authoritative source of information
for this booklet is the /BM 3270 Information Display
System Component Description (GA27-2749), which
will be first to reflect changes.

Fourth Edition (October 1978)

Requests for copies of this and other IBM publications
should be made to your IBM representative or the I1BM
branch office serving your locality. For your convenience,
a form for any comments you may wish to make about this
reference summary is included at the back of the booklet.
IBM may use or distribute any of the information you supply
in any way it believes appropriate without incurring any
- obligation whatever. You may, of course, continue to use the
information you supply.
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CONTROL CHARACTER 1/0 CODES

EBCDIC | ASCII Graphic
Bits 2-7 Hex Hex |EBCDIC/ASCII
00 0000 40 20 SP
00 0001 c1 41 A
00 0010 c2 42 B
00 0011 c3 43 c
00 0100 c4 44 D
00 0101 C5 45 E
00 0110 (o) 46 F
00 0111 c7 47 G
00 1000 cs 48 H
00 1001 c9 49 |
00 1010 4A 5B ¢ [
00 1011 4B 2E
00 1100 4C 3c <
00 1101 4D 28 (
00 1110 4E 2B +
00 1111 4F 211021 | lor!
01 0000 50 26 &
01 0001 D1 4A J
01 0010 D2 4B K
01 0011 D3 4C L
01 0100 D4 4D M
01 0101 D5 4E N
01 0110 D6 4F o)
01 0111 D7 50 P
01 1000 D8 51 Q
01 1001 D9 52 R
01 1010 5A 5D ! ]
01 1011 58 24 $
01 1100 5C 2A *
01 1101 5D 29 )
01 1110 5E 3B ;
01 1111 5F sel21| o —or~

1. The following characters are internally handled as 6-bit structured
data: graphic, attribute, AID, WCC, CCC, CU and device address, buffer
address, and status and sense (except by the 3274 and 3276 when operat-
ing in BSC). When any character is received by the CU, only the low-order
6 bits are used. When this character is transmitted to the program, the CU
assigns the EBCD code. If transmission is in ASCII, the CU translates the
EBCD code to ASCII before transmission.
® For example, to use this table to determine the hex code transmitted
for an attribute character, first determine the values of bits 2-7. Select



EBCDIC ASCII Graphic
Bits 2-7 Hex Hex EBCDIC/ASCII
10 0000 60 2D -
10 0001 61 oF /
10 0010 E2 53 s
10 0011 E3 54 T
10 0100 E4 55 U
10 0101 E5 56 v
10 0110 E6 57 w
10 0111 E7 58 X
10 1000 ES 59 v
10 1001 E9 5A z
10 1010 6Al3l | 7C I'
10 1011 68 2c ,
10 1100 6C 25 %
10 1101 6D 5F _
10 1110 6E 3E
10 1111 6F 3F
11 0000 Fo 30 0
11 0001 F1 31 1
11 0010 F2 32 )
11 0011 F3 33 3
11 0100 Fa 34 4
11 0101 F5 35 5
11 0110 F6 36 6
11 0111 F7 37 7
11 1000 F8 38 8
11 1001 F9 39 9
11 1010 7A 3A .
11 1011 78 23 #
11 1100 7Cc 40 @
11 1101 7D 27 '
11 1110 7E 3D -
1 1111 7F 22 "

this bit configuration in the table under “Bits 2-7"'. The hex code that
will be transmitted (either in EBCDIC or ASCII) is to the right of the bit

configuration.

@ Use this table also to determine equivalent EBCD and ASCIi hex codes
and their associated graphic characters.
2. See page 8, note 5.
3. The character is not displayed and is printed by the 3287 and
3288 only.



EBCDIC 1/0 INTERFACE CODE FOR 3271, 3272, AND
3275 UNITS AND ATTACHED 3277, 3284, 3286,
3287, AND 3288 TERMINALS

Hex 1 s .01
0 [ o1 [10]11 [oo] o1 ] 10] 11
Bits
4567 0 1 2 3 4 5 6 7
0000 | 0 | NUL N7°‘e sP | &
0001 | 1 | son|S8
o010 | 2 | sTx[EY SYN
oo11 | 3 | eTx|'C
0100 | 4
0101 | 5 |PT | NL
0110 | 6 ETB
0111 | 7 Esc | EOT -
1000 | 8
1001 | 9 EM
1010 | A ¢ | |
1011 | B $ |, |[#
1100 | ¢ | FF | bup S PR
1101 | D SF_~1ena| nak [ ) _
1o | E FM + | > |-
11 | F I8 sugl 1|l |~
Display
Printer
Notes:

1.

Character code assignments other than those shown within all
outlined areas of this chart are undefined. If an undefined character
code is programmed, the character that will be displayed or printed
and the 1/0 interface code returned on a subsequent read operation
are not specified. The character displayed or printed by these
terminals for a given undefined character code may be different for
other terminals. 1BM reserves the right to change at any time the
character displayed or printed and the 1/O interface code returned
for an undefined character code.

2. Lowercase alphabetic characters (shown within the dotted outlined

area) are converted to uppercase by the display station or printer
and displayed or printed as uppercase characters, unless the terminal
has Dual Case capability.

3. When these codes are sent to a display or to a printer not under

format control, the indicated graphic results.

Hex Code Function Graphic
EBCDIC ASCII
00 00 NUL _Space
ocC ocC FF Space or
<
15 0A NL Space or
5
19 19 EM Space or
9
1C 1C DUP *
1E 1E FM ;




Bits
10 11 -<«—0,1

00 01 10 1 00 01 10 1 [+—23
8 9 A B Cc D E F |*—Hex0

a j A J 1
[} -
b k s B K S 2
Ic | t1 C L T 3
ld m ul D M U 4
e n v E N \ 5
i '
If o w F [0} w 6
Lg p xl G P X 7
h q yl H Q Y 8
1 !
II r z | R z 9

4, Bit O is assigned and bit 1 is always a 1 for the following characters:
attribute, write control (WCC), copy control (CCC), CU and device
address, buffer address, sense, and status. Bit O is assigned so that
each character can be represented by a graphic character within the
solid outlined areas. of the chart.

5. The FF control character (hex OC) is returned to the host during a
subsequent read operation as 8C (hex).

6. The :character (hex 6A) is not displayed and is printed by the
3287 and 3288 only.

7. This function (DLE) is determined by the character following.

Hex Code Function
EBCDIC ASCH
1061 1031 ACK1
106B 103B. | WACK
1070 1030 ACKO
107C 103C RVI




ASCII 1/0 INTERFACE CODE FOR 3271, 3272, AND 3275
UNITS AND ATTACHED 3277, 3284, 3286, 3287, AND
3288 TERMINALS

S e
6 | >
5
b4 b3 b2 b1 _He_x_O»
‘ l Hex 1 +
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
1 0 1 0 A
1 0 1 1 B
1 1 0 0- Cc
1 1 0 1 D
1 1 1 0 E
1 1 1 1 F




t

u

\

bl |

SP
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%

’

SBA

Z

Note
7

IC

SYN &

ETB

EM

suB

ESC |+

DUP
SE

FM
ITB

NUL

SOH

e
STX EUATY.,

ETX

eor |RA s

ENQ | NAK

PT

NL

FF

Display

Printer




Notes:
1.

»

Character code assignments other than those shown within all
outlined areas of this chart are undefined. if an undefined character
code is programmed, the character that will be displayed or printed
and the 1/0 interface code returned on a subsequent read operation
are not specified. The character displayed or printed by these
terminals for a given undefined character code may be different for
other terminals. 1BM reserves the right to change at any time the
character displayed or printed and the 1/O interface code returned
for an undefined character code.

Lowercase alphabetic characters (shown within the dotted outlined
area) are converted to uppercase by the display station or printer
and displayed or printed as uppercase characters, unless the terminal
has Dual Case capability.

. When these codes are sent to a display or to a printer not under

format control, the indicated graphic results.

Hex Code Function Graphic
EBCDIC ASCII

00 00 NUL Space

oc oc FF Space or
<

15 0A NL Space or
5

19 19 EM Space or
9

1C ic DUP *

1E 1E FM ;

Attribute, write control (WCC), copy control (CCC), CU and device
address, buffer address, sense, and status characters are assigned so
that each character can be represented by a graphic character within
the solid outlined portion of this chart.

ASCII A option displays and prints | and 71 for interface codes 21
and 5E (hex), respectively. ASClI B option displays and prints |
and A for codes 21 and 5E (hex) respectively.

. The FF control character (hex OC) is returned to the host during

a subsequent read operation as 46 (hex).

. This function (DLE) is determined by the character following.

Hex Code .
Function
EBCDIC ASCII
1061 1031 ACK1
106B 103B WACK
1070 1030 ACKO
107C 103C RVI







EBCDIC 1/0 INTERFACE CODE FOR THE 3274 CONTROL
UNIT AND ATTACHED 3277, 3284, 3286, 3287, AND 3288
TERMINALS

00 01
Hex 1
00 [o1 ]| 10] 11 Joo o1 | 0] 1
Bits
4567 o 11213 |als|el 7
0000 | o | nuL [N spla | -
0001 | 1 | son [SBAT /
0010 | 2 | sTx [EYA SYN
oo11 | 3 | eTx |'S
0100 | 4 | -ves|enn e
o1 | 5 | PlelIne
’LF| TRN
0110 | 6 {|eTe
o111 | 7 ESC | EOT
1000 | 8
1001 | 9 EM .
1010 | A e (o
‘?
1011 | 8 T & $ | .| #
1100 | ¢ | FF [pup R <l -1 %] e
101 | o | cr S |enalnak (| ) | = | ¢
1110 | € F + > | =
RS
1111 | F e |BeL|sus | [ [ 2 ] ~
Display
Printer

E = Stored as a 'lowercase’ symbol. Displayed on Mono Case
display only. Blank on Dual Case Display. Cannot be
entered from keyboard.

Notes:

1. Character code assignments other than those shown within all
outlined areas of this chart are defined. If an undefined character
code is programmed, the character that will be displayed or printed
and the 1/0 interface code returned on a subsequent read operation
are not specified. The character displayed or printed by these
terminals for a given undefined character code may be different for
other terminals, IBM reserves the right to change at any time the
character displayed or printed and the 1/O interface code returned
for an undefined character code.

2. When these codes are sent to a display or to a printer not under
format control, the indicated graphic results (except the DUP and

FM print as *). All other control characters are displayed as hyphens.
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Bits

10 1 l«—0,1
00| o1 |10 [11]| 00 [01 ]| 10 | 11|23
s | ol alBlcloplelce Hex O
( | Lo
.ra PN - Al 1
I b k s B K 2
t T
LI | t 1 c |L| T |3
N
= 1
d 4
] m u y D M u
f i
1 e n v | E N \ 5
1
WK o | wt F lo]| wle
1 i
] G |p | x |7
R I A |
itnlalv!? Hla| vy |s
N
, L]
i r z | Y4 9

3. This function (DLE) is determined by the character following.—

4, This function is determined by the character following.

Hex Code Function | Graphic
EBCDIC ASCII
00 00 NUL Space
oc oc FF Space or
<
oD oD CR > Mono Case
Space Dual Case
15 0A NL Space or
14 5
19 19 EM Space or
1C 1Cc DUP = Mono Case
~Dual Case
1E 1E FM ; Mono Case
7 Dual Case
1061 1031 ACK1
106B 103B WACK
1070 1030 ACKO
107C 103C RVI
e SHF
BC2| - SVF
35c6) SLD

b 1
B, The | characters at locations 6A and EO (hex) are not displayed
and are printed by the 3287 and 3288 in mono case mode only.

They print as a space in dual case mode.

<

1.



AND ATTACHED 3278, 3287, AND 3289 TERMINALS

EBCDIC I/0 INTERFACE CODE FOR 3274 AND 3276 UNITS

00
Hex1| 00 o1 [ 10 |11 Joo | o1 | 10| 11
Bits
4567 o |1 |23 |a]s 7
0000 | o |nuL [Noe sp| & | -
o001 | 1 |son [|SBA /
0010 | 2 |stx [EYA SYN
o011 | 3 |Eetx |'C
0100 | 4 |vcs [EnP | NP
PT 7
0101 | 5 AeIne e
0110 | 6 &5 |ETB
o111 | 7 ESC |EOT
1000 | 8
1001 | 9 EM v
1010 | A ¢ ||
4
1011 | B <t &% $ |
1100 | ¢ |FF |DuP RAAT< | - % | @
1101 | b |cr [SBena|nak | ¢ ) -
F . -
1m0 | E i’ | >
1111 | F T8 |BEL fsus |1 | 7| 2 |
Display.
Printer
Notes:

1.

Character code assignments other than those shown within all
outlined areas of this chart are undefined. If an undefined

character code is programmed, the character that will be displayed
or printed is a hyphen (-); hex code 60 will be returned on a
subsequent read operation. |BM reserves the right to change at any
time the character displayed or printed and the |/O interface code
returned for an undefined character code.

as hyphens.

12.

- When these codes are sent to a display or to a printer not under
format control, the indicated graphic results (except the DUP
and FM print as *). All other control characters are displayed

. This function (DLE) is determined by the character following —

. This function is determined by the character followingum———



Bits

10 1 <—0,1
00 01 10 11 00 01 10 1M |23
8 9 A B C D E F |+—Hex 0
( ) \ 0
r. P .
el ~ 3 Al 1
LB
| 6| « | sy B | kK| s | 2
Vel ¢ ! c| L] T|3
I —
| d m [ u? D M| U| 4
1
r e n v 1 E N \" 5
= +
BAERER Fl o| w|e
r g [ X T G P X 7
| [
: h q y 1 H Q Y 8
N [
| r z o | R z 9
e
Hex Code Function Graphic
EBCDIC ASClHI
00 00 NUL Space
ocC ocC FF ‘Space or
<
oD oD CR > Mono Case
Space Dual Case
15 0A NL Space or
4 5
19 19 EM Space or
9
ic 1Cc DUP + Mono Case
+ Dual Case
1E 1E FM ; Mono Case
; Dual Case
1061 1031 ACK1
1068 103B WACK
1070 1030 ACKO
107C 103C RVI
2BC1| - SHF
BCZ - SVF
2BCl - SLBP




ASCII I/O INTERFACE CODE FOR 3274 AND 3276 UNITS
AND ATTACHED 3278, 3287, AND 3289 TERMINALS

Bits
gits Mex 1| 000 001 {010 | 011| 100 | 101 110 [ 111/-7,6,5
4321 0 1 2 3 4 5 6 7 |<—Hex 0
oooo| o | nuL|Notelse |0 | @ [P Py

53 1
0001 1 son 227 1 A |a]a ay
NP
EU 1
0010 | 2 STX " 2 B R |b r
INP ]
IC
oor1| 3 | e[S |3 [c [s |e |s ]
cs|
0100 | 4 ot [ s 4 p |T }d L
NL| .
-
0101 | 5 ENQ [NAK |[% |5 E u|e up
L
0110 | 6 sYN [& |6 F v | v o
0111 7 BEL [ETB |’ 7 G |wilg w1
4
h
1000 | 8 oS ( 8 H [X NE !
1001 | o [T Em | 9 1 y | v 1
HT .
NL L
1010 | A Gelsvs I J z | z
1011 | B esc |+ | : K | K { ]
vT -t
M
1100 | c FF [pur | < | L | I
—+
nmo| o | e [ |- |m [1-]m g }
10| € M1 SN |[A]n U~
1
1111 F T8 |/ ? o |- o :
-
Notes:
1. Character code assignments other than those shown within all

outlined areas of this chart are undefined. If an undefined
character code is programmed, the character that will be displayed
or printed is a hyphen (-); hex code 2D will be returned on a
subsequent read operation. |BM reserves the right to change at
any time the character displayed or printed and the 1/O

interface code returned for an undefined character code.

2. Lowercase alphabetic characters (shown within the dotted
outlined area) are converted to uppercase by the display station
or printer and displayed or printed as uppercase characters, unless
the terminal has Dual Case capability.

3. When these codes are sent to a
display or to a printer not under
format control, the indicated
graphic results (except the
DUP and FM print as *). All

other control characters are Hex Code e
N unction | Graphic
displayed as hyphens, ————— [EBCDIC_| AsCHl
00 00 NUL Space
oc oc FF Space or
<
oD oD CR > Mono Case
Space Dual Case
15 0A NL Space or
14 5
19 19 EM Space or
9
ic ic_ | oup ~Mono Case
~ Dual Case
4. This function (DLE) is e I + Mono Case
i < Dual Case
detern‘,med by the character FosT— 70371 AckT
following, ~—————————["1068 1038 | WACK
7070 7030 __| ACKO
107C 103C RV1

14



BUFFER CONTROL ORDERS AND ORDER CODES

?rdar Byte 1
{Order Code)
EBCDIC | ASCH Byte Byte Byte
Order (Hex) (Hex) 2 3 4
Start Field D D Attribute
(SF) Character
Set Buffer " n 1st Address 2nd Address
Address Byte 1 Byte 1
(SBA)
Insert Cursor 13 13
(ic)
Program Tab 05 09
(PT)
Repeat to 3C 14 1st Address 2nd Address Character
Address (RA) Byte 1 Byte? to Be
Repeated

Erase 12 12 1st Address 2nd Address
Unprotected Byte 1 Byte 1
to Address
(EUA)
Note:

1. To be avalid address:
a. if the Erase/Write Alternate command is not used, the maximum
address is 479 for 3276, 3277, and 3278 Model 1 displays or 1919
for 3277 Model 2, 3278 Models 2, 3, and 4, or 3276 Models 2, 3,
4,11,12,13, and 14.
b. if the Erase/Write Alternate command is used, the alternate buffer
size is specified by the model or bind parameter (959, 1919, 2559,
or 3439).

ATTRIBUTE CHARACTER BIT DEFINITIONS

I X I 1 IU/PI A/N | D/SPD lReservedI MDT _l

0 1 2 3 4 5 6 7
EBCD
Bit Field Description
0 Value determined by contents of bits 2-7.

4&5

Always a 1.

0 = Unprotected
= Protected

1

0 = Alphameric

1 = Numeric (causes automatic upshift of data
entry keyboard)

Note: Bits 2 and 3 equal to 11 causes an auto-
matic skip.

00 = Display/not selector-pen detectable.

01 = Display/selector-pen detectable.

10 = Intensified display/selector-pen detectable.
11 = Nondisplay, nonprint, nondetectable.

Reserved. Must always be 0.

Modified Data Tag (MDT); identifies modified

fields during Read Modified command operations.

0 = Field has not been modified.

1 = Field has been modified by the operator. Can
also be set by program in data stream.

Note: Bits 0 and 1 are not decoded when received by the
3270. When transferring characters to the CPU, bit 1isa 1
and bit O is set, depending upon the character being trans-
ferred. All attribute characters are part of the defined
character set. The default option (bits 2 through 7 all set
to 0) results in an unprotected, alphameric, displayed,
nondetectable field.

15




ATTRIBUTE CHARACTER SUMMARlY

ATTRIBUTE Hex Code
Sel {Non
Prot | A/N | High | Pen |Disp | MDT | Bits | EBCD|ASCH
Intens | Det [PRT | ON |23 4567

U 00 0000 | 40 | 20
U Y |00 0001 | C1 | 41
u Y 00 0100 | C4 | 44 -
u Y Y {00 0101 C5 | 45
u H Y 00 1000 | C8 | 48
U H Y Y oo 1001 | co | 49
u - -y 00 1100 | 4C | 3C
U - -~|Y | Y loo 1101 | 4D | 28
u|N 01 0000 | 50 | 26,
u N Y |01 0001 | D1 | 4A
Ul N Y 01 0100 | D4 | 4D
Ui Y Y |01 0101 | D5 | 4E
U N|H |Y 01 1000 | D8 | 51
U | N|H Y Y |01 1001 | D9 | 52
U | N - -y 01 1100 | 5C | 2A
TR —|Y Y [o1 1101 |50 |29
P 10 0000 | 60 | 20
P Y |10 o001 | 61 | 2F
P Y 10 0100 | E4 | 55"
P Y Y {10 0101 | E5 | 56
P Ho|Y 10 1000 | E8 | 59
p H Y Y |10 100t | E9 | 5A
P _ — |y 10 1100 | 6C | 25
P - —-|Y | Y |10 110160 |5F
P |s 11 0000 | Fo | 30
P |s Y |11 0001 | F1 |31
P |s % 11 0100 | F4 | 34
P |s Y Y |11 0101 [ F5 | 35
P|s H Y 11 1000 | F8 | 38
P IS | H Y Y |11 1001 | F9 |.39
P s | - -1y 11 1100 | 7C | 40
P s |- -{Y | Y |1nno1|m |27,

H = High P = Protected U = Unprotected

=Numeric S = Automaticskip Y =Yes

16



ATTENTION IDENTIFICATION (AID) VALUES
FOR READ MODIFIED OPERATION

Read
Hex Hex Modified
Cl C pl C d Transfer
AID (EBCDIC) |(ASCIl) {Character Operation | to CPU
No AID Rd Mod | If performing a re-
generated (Unsoli- mote polling opera-
(Display or cited Reacﬂ tion, no read opera-
Display or Read | tion occurs; other-
Station} 60 2D - Modified | wise, field addresses
from Host)| and text in the mod-
ified fields are trans-
ferred.
No AID
generated
(Printer) E8 59 Y |Rd Mod
ENTER
key and &
(Selector
Pen Atten-
tion) 7D 27 ’ Rd Mod
PF 1 key F1 31 1 Rd Mod
PF 2 key F2 32 2 Rd Mod
PF 3 key F3 33 3 Rd Mod
PF 4 key F4 34 4 Rd Mod
PF 5 key F5 35 5 Rd Mod
PF 6 key F6 36 6 Rd Mod
PF 7 key F7 37 7 Rd Mod
PF 8 key F8 38 8 Rd Mod
PF 9 key F9 39 9 Rd Mod
. AID code and cursor
PF 10 key 7A 3A H Rd Mod address, followed by
PF 11 dey 78 23 # |RdMod |an SBA order, at-
PF 12 key 7C 40 @ Rd Mod tribute address +1,
and text for each
PF 13 key c1 a1 A Rd Mod modified field.
PF 14 key c2 42 B Rd Mod  |Nulls are suppressed.
PF 15 key c3 43 c Rd Mod
PF 16 key ca 44 D Rd Mod
PF 17 key C5 45 E Rd Mod
PF 18 key cé 46 F Rd Mod
PF 19 key c7 47 G Rd Mod
PF 20 key c8 48 H Rd Mod
PF 21 key c9 49 1 Rd Mod
PF 22 key 4A 5B [ Rd Mod
PF 23 key 4B 2E - Rd Mod
PF 24 key ac 3C < Rd Mod
Card Reader|. E6 57 W  |Rd Mod
Selector Pen AID code, cursor
Attention 7E 3D = Rd Mod |address, and field
space null addresses only;
no data.
FOR SHORT READ OPERATION
PA 1 key 6C 25 % Short Rd
PA 2 (CNCL;
key 6E 3E > | Short Rd [AID code only.
PA 3 key 6B 2C ! Short Rd
CLEAR key| 6D 5F - Short Rd

FOR TEST REQUEST READ OPERATION

TEST REQ
and SYS
REQ keys

FoO

30

0 Test Req
Rd

A test request
message. AID
transferred on
Read Buffer only.

17



REMOTE CONTROL UNIT & DEVICE ADDRESSING
FOR BINARY SYNCHRONOUS ATTACHMENT

Addresses for: Addresses for:
Device DEVICE SELECTION CUSELECTION
or CUPOLL TEST REQUEST
Control FIXED RETURN
Unit EBCDIC|ASCIHI EBCDIC| ASCIl
No. Char. | Hex Hex Char. | Hex Hex
0 |spll| 40 20 |- 60 20
1 A C1 41 / 61 2F
2 B C2 42 S E2 53
3 C C3 43 T E3 54
4 D c4 44 U E4 55
5 E Ch 45 \" E5 56
6 F Cé 46 w E6 57
7 G c7 47 X E7 58
8 H C8 48 Y E8 59
9 | C9 49 z E9 5A
¢ 4A | 6A
10 { [ 5B 7C
1 . 4B 2E , 6B 2C
12 < 4c 3C % 6C 25
13 ( 4D 28 _ 6D 5F
14 + 4E 2B > 6E 3E
| AF ? 6F 3F
15 { lor! 21
16 & 50 26 0 FO 30
17 J D1 4A 1 F1 31
18 K D2 4B 2 F2 32
19 L D3 4C 3 F3 33
20 M D4 4D 4 F4 34
21 N D5 4E 5 F5 35
22 0 D6 4F 6 F6 36
23 P D7 50 7 F7 .37
24 Q D8 51 8 F8 38
25 R D9 52 9 F9 39
! BA : 1A 3A
% 50
27 $ 58 24 # 78 23
28 * 5C 2A | @ 7Cc 40
29 ) 50 29 ! D 27
30 ; 5E 3B = 7E 3D
= 5F »121 | 7F 22
31 { —or A 5E

1. Device address for a 3275.

2. Device address for a General Poll operation.

18




DEVICE ADDRESSING for 3272/3274 Model 1B
Sixteen or Fewer Devices per Control Unit

8-bit Local Device 4567
Address Byte No. (XXXX)
Control
Unit Device 0 0000
Control 1 0001
Unit No. 0123 (4567 2 0010
3 0011
0 0000 | XXXX 4 0100
1 0001 | XXXX 5 0101
2 0010 | XXXX 6 0110
3 0011 | XXXX 7 o111
4 0100 | XXXX 8 1000
5 0101 | XXXX 9 1001
6 0110 | XXXX 10 1010
7 0111 | XXXX 11 1011
8 1000 | XXXX 12 1100
9 1001 | XXXX 13 1101
10 1010 | XXXX 14 1110
1 1011 XXXX 15 1111
12 1100 | XXXX
13 1101 | XXXX
14 1110 [ XXXX
15 1111 | XXXX
\-—h\r./

DEVICE ADDRESSING for 3272/3274 Model 1 B
Seventeen or More Devices per Control Unit

.
34567

8-bit Local Device Device 34567
Address Byte No. (XXXXX) No. (XXXXX)

Control
Unit Device o 00000 16 10000
Control 1 00001 17 10001
Unit No. 012 34567 2 00010 18 10010
3 00011 19 10011
0 000 XXXXX 4 00100 20 10100
2 001 XXXXX 5 00101 21 10101
4 010 XXXXX 6 00110 22 10110
6 011 XXXXX 7 00111 23 10111
8 100 XXXXX 8 01000 24 11000
10 101 XXXXX 9 01001 25 11001
12 110 XXXXX 10 01010 26 11010
14 111 XXXXX 1 01011 27 11011
12 01100 28 11100
13 01101 29 11101
14 01110 30 11110
15 ot111 31 11111

-

i

Note: Control Unit Nos. 1,3, 5,7,9, 11, 13, and 15 cannot
be assigned when attached devices are assigned Device No. 16

or greater.

19



DEVICE ADDRESSING for 3271 Control

Unit; Models 11 and 12

~ OO0 "0 O rr OO0~ 000000 ~O0O 000+
© OO0 =00~ =00~ O0O0cr00 =00~ 00+~00 v
gl | OO0 0 -~ -~ -0000-+---000O0r-=-=-0000 ™«
TY | O0O00C0000r e recr--c00000000 == —
Lm 0000000000000 000rr e e rm=ee=e- =«
&2.00000000000000000000000000000000
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T £
=
g
$.2
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WRITE CONTROL CHARACTER (WCC)

x| 1 Printout | Start Sound | Kbd I\F/{IEDS?
Format Print Alarm | Restore|y.
Bits
o 1 2 3 4 5 6 7
Bit Explanation
0 Determined by the contents of bits 2-7.
1 Reserved.
23 Define the printout format, as follows:

=00 — The NL, EM, and CR* orders in the data
stream determine print line length. Provides
a 132-print position line when the orders
are not present.

=01 — Specifies 40-character print line.

=10 — Specifies 64-character print line. _

=11 — Specifies 80character print line.

4 Start Printer bit. When set to 1, initiates a printout
operation at completion of the write operation.

5 The Sound Alarm bit. When set to 1, sounds the
audible alarm at the selected device at the end of
the operation if that device has an audiblg alarm.

6 The Keyboard Restore bit. When set to 1, restores
operation of the keyboard by resetting the INPUT
INHIBITED indicator on 3275 and 3277 displays,
and the System Lock or Wait symbol on 3276 and
3278 displays. It also resets the AID byte at the
termination of the 1/O command.

7 Reset MDT bits. When set to 1, all MDT bits in the
selected devices’ existing buffer data are reset before
any data is written or orders are executed.

*The CR order is applicable to the 3287 and 3289 Printers only.

LOCAL AND REMOTE COMMAND CODES

3272 3271 3275

3274-1B | 3274 3276

EBCDIC [EBCDIC | ASCII
COMMAND Hex Hex Hex Graphic
Copy” N/A F7 37 7
Erase All Unprotected OF 6F 3F
Erase/Write 2 05 F5 35 5
Erase/Write Alternate oD 7E 3D =
Read Buffer 02 F2 32 2
Read Modified 06 F6 36 6
Read Modified All N/A 6E 3E :
Write 01 F1 31 1
No Operation 03 N/A N/A N/A
Select oB N/A N/A N/A
Sense 04 N/A N/A N/A

Notes:

1. Applicable to 3271, 3274-1C (BSC), and 3276-1/4 only.

2. Applicable to 3274 and 3276 only.

3. Applicable to 3274-1A, 3274-1C (SNA/SDLC), and
3276-11/14 only.
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COPY CONTROL CHARACTER (CCC)

Printout Start | Sound | Type of Data
1 Format Print | Alarm | to be Copied

0

1 2 3 4 5 6 7

*Determined by the configuration of bits 2-7.

(The CCC is not used by the 3272, 3275, or SNA 3274/3276).

Bit

Explanation

6,7

Determined by the contents of bits 2-7.

Reserved.

Define the printout format as follows:

=00 — The NL, EM, and CR* orders in the data
stream determine print line length. Provides
a 132-print position line when the orders
are not present.

=01 — Specifies a 40character print line.

=10 — Specifies a 64-character print line.

=11 — Specifies an 80-character print line.

-The Start Printer bit. When set to 1, initiates a print-
out operation at the ““to’’ device after buffer transfers|
are completed.

The Sound Alarm bit. When set to 1, sounds the
audible alarm at the ““to’’ device after buffer transfers|
are completed if that device has an audible alarm.

Define the type of data to be copied as follows:

=00 — Only attribute characters are copied.

=01 — Attribute characters and unprotected
alphameric fields (including nulls) are copied.
Nulls are transferred for the alphameric
characters not copied from the protected
fields.

=10 — All attribute characters and protected
alphameric fields (including nulls) are copied.| .
Nulls are transferred for the alphameric
characters not copied from the unprotected
fields.

=11 — The entire contents of the storage buffer
(including nulls) are copied.

*The CR order is applicable to the 3287 (3274/3276 Attach-
ment) and 3289 Printers only.
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PRINTER CONTROL ORDERS
FOR 3270 DATA STREAM

ORDER EBCDIC Ascli
New Line (NL) hex 15 hex OA
End of Message (EM) hex 19 hex 19
FORMS FEED(1.2), (FF) hex 0C hex 0C
SUPPRESS INDEX(3), (si) hex BF

CARRIAGE RETURN(4), (CR)| hex OD

1. Inserted either as the first character after the WCC in a
WRITE, ERASE/WRITE, or ERASE WRITE ALTERNATE
command stream, after a valid NL order, or after the last
printable character position of any line for 3287, 3288, and
3289 Printers.

2. If a 3288 buffer is read back by the program, the FF
characters are returned to the program as 8C (EBCDIC) or
46 (ASCII).

3. Honored only by the 3288 Printer equipped with the
Text Print special feature.

4. Valid only in a data stream written to a 3287 with
3274/3276 Attachment and 3289 Printers.

SNA CHARACTER STRING (SCS) CONTROL CODES

Code "EBCDIC (hex) Name

BS 16 Back Space

BEL 2F Bell Function

CR oD Carriage Return

ENP 14 Enable Presentation

FF ocC Forms Feed

HT 05 Horizontal Tab

INP 24 Inhibit Presentation
IRS 1E Interchange-Record Separator
LF 25 Line Feed

NL 15 New Line

SHF 2BC1 Set Horizontal Format
SLD 2BC6 Set Line Density

SVF 2BC2 Set Vertical Format
TRN 35 Transparent

VCS 04 Vertical Channel Select
VT 0B Vertical Tab

Note:

SCS control codes are honored by the 3287 and 3289 Printers
when operating as LU type 1 at;ached to the 3274 or 3276.
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BIND COMMAND SESSION PARAMETERS
FOR THE 3274/3276

Byte

0

24

Hex Bit
Value Setting

Meaning

31

01

03

03

. XX

00 ..

Identifies this RU as a
Bind command.

Bind type and format.
The only Bind type
supported is Hex 01.

Function management
(FM) profile. Specifies that
the data flow control com-
mands and the request/
response protocols that are
to be used for this session
conform to FM Profile 3.

Transmission services {TS)
profile. Specifies that the
3274 or 3276 conforms to
TS Profile 3, that is, pacing
and sequence numbers are
used with normal flow
transmission and that data
traffic is controlled by the
Clear and Start Data Traffic
cemmands.

Primary LU Protocols.
Chaining use:

0 The PLU can send only
single-element chains.

1 The PLU can send
single- or multiple-
element chains.

. Request mode selection:

0 Immediate request mode
is used. Only one definite
response can be out-
standing at a time. That
response must be re-
ceived before the PLU
can send another RU.

Chaining responses:

01 The PLU can only re-
quest exception-only
responses.

10 The PLU can only re-
quest definite responses.

11 The PLU can request
definite or exception-
only responses.

Reserved.



BIND COMMAND SESSION PARAMETERS
FOR THE 3274/3276 (cont'd)

Hex Bit
Byte Value Setting Meaning
X. Compression indicator:

0 The PLU cannot send
compressed data.

. .X Send End Bracket Indicator (EB):

1 The PLU can send the
EB.

5 Secondary LU Protocols.
X ... .... Chaining Use:

1 The 3274 or 3276 can
send single- or multiple-
element chains.

X .. .... Request mode selection:

0 Immediate request mode
is used. The 3274 or
3276 can issue a request
for a single definite re-
sponse. No further
transmissions are sent
until the 3274 or 3276
receives the requested
response.

. XX .... Chaining responses:

01 The 3274 or 3276 can
only request exception-
only responses.

10 The 3274 or 3276 can
only request definite
responses.

11 The 3274 or 3276 can
request either definite
or exception-only
responses. |f both are
allowed, the 3274 or
3276 will request
exception-only responses.

00 .. Reserved.
. X . Compression indicator:

0 The 3274 or 3276
cannot send com-
pressed data.

. X Send End Bracket indicator

(EB):

0 The 3274 or 3276 cannot
send the EB.

6 Common Protocols.
0 .. .... Reserved.
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BIND COMMAND SESSION PARAMETERS
FOR THE 3274/3276 (cont'd)

Meaning

Hex Bit
Byte Value Setting
X
X
. X
X .
.000
7
XX ...
X
X
000 .

26

Function management (FM)

header usage:

0 The PLU and the 3274
or 3276 cannot exchange
FM headers.

Brackets usage:

1 Bracketed session is used.
Both the PLU and the
3274 or 3276 must use
bracket protocols.

Bracket termination protocol:

1 Bracket termination rule
1 is used (refer to
““Bracket Protocol’’ for
a description of bracket
termination rule 1).

Alternate Code selection:

0 Both the PLU and the
3274 or 3276 must use
EBCDIC.

1 Both the host program
and the 3274 or 3276
can use an alternate
code. An example of an
alternate code is ASCII.

Reserved.
Common Protocols.

Normal Flow Send/receive
mode (selection):

10 This session uses half-
duplex, flip-flop (HDX
FF) transmissions. Refer
to ""Session Processing
States.”

Recovery responsibility:

0 The PLU is responsible
for error recovery.

Brackets first speaker:

0 The 3274 or 3276 is
always the first speaker.

Reserved.



BIND COMMAND SESSION PARAMETERS
FOR THE 3274/3276 (cont'd)

Hex Bit
Byte Value Setting Meaning

... X Contention resolution:

0 Contention (simultane-
ous transmissions from
the host program and
the 3274 or 3276) is
resolved in favor of the
3274 or 3276.

Presentation Services.

8 00xx xxxX Secondary-to-primary
LU pacing count. This
parameter is supported by
the 3276 but not by the
3274. If set to zeros, pacing
is not used.

9 00xx xxxx The primary-to-secondary
pacing value defines the
number of RUs that may
be received by the 3274
or 3276 before a pacing
response must be returned
to indicate readiness for
another block of RUs. If
set to zeros, pacing is not
used. See “‘Pacing’’ for
recommendations of
pacing values.

10 XX Maximum RU size sent by
the secondary LU. This value
represents the largest RU
that can be sent by the
3274 or 3276. It is expressed
as a mantissa (8 through
F) and an exponent value
of 2 by which the mantissa
is multiplied. For example,
when the mantissa is spec-
ified as 8 and the exponent
of 2 is 5 (hex 85), the RU
size represented is 256
bytes. Examples of mantissa
and exponent values used
by the 3274 or 3276 are
shown below with the RU
size they represent:

85=256 86=512

C6=768 87=1024
A7=1280 C7=1536
E7=1792 88=2048
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BIND COMMAND SESSION PARAMETERS
FOR THE 3274/327% {cont'd)

Hex
Byte Value
1 XX
12,13 0000

For SLU Type 1:

Bit
Setting

Meaning

14 01

15-17 00

18 E1

19 00

20-24

For SLU Types 2 and 3:
14 02

14 03

15-19 00

20-24 XX

For all SLU Types:

25+

28

Maximum RU size sent by
the primary LU. This value
represents the largest RU
that can be sent by the PLU
and is specified in the same
format as for the secondary
LU (byte 10). See "RU
Lengths Supported’’ for
detailed information about
values supported by 3274
and 3276.

Reserved; must be set to
hexadecimal zeros.

Type 1 print function using
SCS data stream.

Reserved.

Sent but not checked by the
3274 or 3276 for LU type 1.
Reserved.

Not supported for LU type 1.

Type 2 3270 data stream
compatibility mode.

Type 3 3270 print function
using 3270 data stream.

Reserved.

Refer to Figure 34 for
LU type 2.
Refer to Figure 3-5 for
LU type 3.

Reserved.



SUMMARY OF SNA COMMANDS RECEIVED
FOR SNA 3274/3276

LU-LU Session
Processing States
Data

- Traffic In
SNA SSCP-PU SSCP-LU LU-LU Reset Bracket
Command [Session Session Session
Received Active Active Active On | Off | On | Off
ACTLU R E T
ACTPU E T T
DACTLU R T T
DACTPU RT T T
BIND El X X
UNBIND RT
CANCEL R R
CHASE R R
CLEAR R X X
SDT R R X
SIGNAL R R
SHUTDOWN, R R
FM DATA R R R
Legend:

R — Required state for this command to be valid.

I — Command invalid if in this processing state.

E — Command establishes this session.

T — Command terminates this session.

X — C sets the p ing state to the indi status.




SUMMARY OF SNA COMMANDS SENT

FOR SNA 3274/3276
LU-LU Session
Processing States
Data
Traffic In
SNA SSCP-PU SSCP-LU LU-LU Reset Bracket
Command |Session Session Session g
Sent Active Active Active On | Off | On | Off
LUSTAT R R
SIGNAL R R
CANCEL R R R
READY .
TO REC. R R R
SHUT-
DOWN
COMPLETE R R R
FMDATA |, R R
Legend:
R — Required state for this command to be valid.

BRACKET STATE ERRORS FOR SNA 3274 AND 3276

Command | CHASE | CHASE CANCEL | CANCEL | FMD | FMD
State &EB |&7EB |BID | &EB &IEB &BB | &eB
BETB 2003 - - | 2003 - - 2003
INB - - |os13| - - 0813 -

PEND.BB 2003 - - | 2003 - - 2003
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STATUS INDICATOR CODES FOR 3274

(Type B Adapt)

Error Code Indicator Probable Cause

202 - Internal terminal error.
(Type A Term.) Mach Chk

203 — Terminal feature

(Feature) Mach Chk circuitry failure.

204 - Terminal buffer parity
(Type A Term.) Mach Chk error.

205 - An operation was

(Feature) Mach Chk attempted on an
inoperative or un-
supported terminal
feature.

206 - Feature did not

(Feature) Mach Chk initialize properly.

207 - The terminal failed to
(Type A Term.) Mach Chk respond to the CU.

208 - Invalid terminal
(Type A Term.) Mach Chk response to CU.

209 - CU-to-terminal commu-
(Type A Adapt) Mach Chk nication failure.
(Type A Term.)

210 - Keyboard type is not

(Feature) Mach Chk supported.

21 - Invalid terminal
(Type A Term.) Mach Chk response to CU.

212 - An invalid keystroke

(Kybd) Mach Chk code was received
from this display.

222 — Selector pen error.

(Feature) Mach Chk

224 - Magnetic siot reader

(Feature) Mach Chk error.

231 - An unrecoverable

(Prntr) Mach Chk printer error has
occurred.
270,271,273 1010 An unrecoverable
(Type B Adapt) - terminal error has
occurred.
272 1010 Terminal request was

not serviced by the
CuU.
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Effect

Recovery

Affected terminal is disabled.

Set sense:
Non-SNA:DC/US
SNA: 081C

At the affected terminal,
switch the Normal/Test
switch from Normal to Test
and back again (or switch
power off, then on).

Press RESET key and retry the
operation.

CU clears the terminal

buffer and sets sense:
Non-SNA: DC/US
SNA: 0828

If internal recovery is

unsuccessful, terminal is

disabled. Set sense:
Non-SNA:DC/US
SNA: 081C

Host recovery. If host recovery
is unsuccessful, switch Normal/
Test switch from Normal to
Test and back again (or switch
power off, then on).

Feature cannot be used;
remainder of the terminal
is not affected.

Press RESET key and retry
the operation. (Verify that
the customization procedure
specified that the failing was
attached to the terminal.)

All terminal features are dis-
abled. Basic terminal func-
tions remain operative.

Press RESET key and retry the
operation.

Affected terminal is disabled.

Set sense:
Non-SNA:DC/US
SNA: 081C

At the affected terminal,
switch the Normal/Test
switch from Normal to Test
and back again {or switch
power off, then on).

Press RESET key and retry
the operation.

Affected terminal is disabled.

Set sense:
Non-SNA:DC/US
SNA: 081C

At the affected terminal,

switch the Normal/Test switch
from Normal to Test and back
again (or switch power off, then
on).

Unpredictable keyboard
operations.

Verify that the customization
procedure specified that this
keyboard type was attached to
the subsystem.

Keyboard is locked if affect-
ed terminal is a display.

Keyboard is locked.

Press RESET key and retry the
operation.

The affected printer is dis-

abled. Set sense:
Non-SNA:EC/IR/US
SNA: 081C

See the printer Problem Deter-
mination Guide.

All Type B terminals are
disabled; Type A terminals
are not affected.

Re-IML; perform host recovery

if required

Set sense:
Non-SNA: DC/US
SNA: 0828

Host recovery.
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Error Code Indicator Probable Cause
274 = A terminal busy
(Type B Term.) - condition does not
clear.
275 - The affected printer indi-
(Prntr) — cates equipment check
and not ready condition.
276 - The affected printer
(Prntr) - _indicates equipment
. check.
277 — A terminal buffer
(Type B Term.) - parity error has
' occurred.
278 — A CU-to-terminal
(Type B Adapt) - communication
(Type B Term.) problem.
279 - Internal terminal error.
(Type B Term.) -
292,294, 295, 1000 Adapter failure.
296, 299 Mach Chk
(Type A Adapt)
293 1000 The CU has received
(Type A Adapt) Mach Chk input from a terminal
port that is not in the
configuration table.
297 1000 Adapter failure or
(Type A Adapt) Mach Chk unisolated terminal
failure.
298 1000 Adapter failure.
(Type A Adapt) Mach Chk
310,311 1001 A host communication
(Md! 1C-BSC) Mach Chk adapter failure has
occurred.
320, 321, 330, 1001
331 Mach Chk
(Mdl 1C-SDLC)
340, 341, 342 1001
(Mdl 1A) Mach Chk
350, 351, 352, 1001
353, 357 Mach Chk
(Mdl 1B)
354 1001 The number of
(Mdl 1B) Mach Chk terminals specified

during customization
exceeds the number
specified in the -
adapter address
jumpers.
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Effect

Recovery

Affected terminal is disabled.
Set sense:

Non-SNA:DC/US

SNA: 081C

At the affected terminal,

switch the Normal/Test switch
from Normal to Test and back
again (or switch power off, then
on.)

Set sense:
Non-SNA: EC/IR/US
SNA: 081C

Operator recovery ; follow
locally established procedures.

Set sense:
Non-SNA:EC/US
SNA: 082B

Host recovery.

Set sense:
Non-SNA:DC/US
SNA: 082B

If internal recovery is un-
successful, terminal is
disabled; set sense:
Non-SNA:DC/US
SNA: 081C

Host recovery. If host recovery
is unsuccessful, switch Normal/
Test Sw from Normal to Test
and back again (or switch
power off, then on).

Affected terminal is disabled
if second attempt by CU is

unsuccessful, and sense is set:

Non-SNA:DC/US
SNA: 081C

Affected terminal is disabled.

Set sense:
Non-SNA:DC/US
SNA: 081C

At the affected terminal,
switch the Normal/Test
switch from Normal to Test
and back again (or switch
power off, then on).

Display error indicator on
all 3278s.

Press RESET key and retry
the operation.

Press RESET key and retry
the operation. (Verify that
the number of Type A
terminals attached agrees
with the number specified
during the customization
procedure.)

Press RESET key and retry
the operation.

Display error indicator on all
3278s. Disable the terminal
that was communicating
with the CU when the failure
occurred.

At the affected terminal,
switch the Normal/Test
switch from Normal to Test
and back again (or switch
power off, then on).

Press RESET key and retry
the operation.

Host communication is
disabled.

Re-IML; perform host
recovery if required.

Verify that the number of
terminals specified during
customization does not
exceed the number of
addresses jumpered on the
adapter.
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Error Code

Indicator

Probable Cause

355
(Mdl 1B)

1001
Mach Chk

356
(Mdi 1B)

1001
Mach Chk

A host communication
adapter failure has
occurred.

381
(Type A Adapt)
(Type B Adapt)
(Kybd)
(Feature)
(Prntr)
(Disp)
(SNA)
(Mdi 1A)
(Mdl 1B)
(Md! 1C-BSC)
{Mdi 1C-sDLC)
(Type A Term.)
(Type B Term.)

0010
Mach Chk

CU logic error.

390
(Type A Adapt)
(Type B Adapt)
(Kybd)
(Feature)
(Prntr)
(Disp)
(SNA)
(Mdl 1A)
(Mdi 1B)
(Mdl 1C-BSC)
(Mdl 1C-SDLC)
(Type A Term.)
(Type B Term.)

0001 or
0011-0111
Mach Chk

A storage parity error
has occurred.

391
(Type A Adapt)
(Type B Adapt)
(Kybd)
(Feature)
(Prntr)
(Disp)
(SNA)
(MdI 1A)
(Mdl 1B)
(Md! 1C-BSC)
(Mdl 1C-SDLC)
(Type A Term.)
(Type B Term.)

0010 or
1101
Mach Chk

CU logic failure.

401
(Type A Adapt)
(Type B Adapt)
(Kybd)
(Feature)
(Prntr)
(Disp)
(SNA)
(Mdi 1A)
(Mdl! 1B)
(Md! 1C-BSC)
(Mdl 1C-SDLC)
(Type A Term.)
(Type B Term.)

Prog Chk

Invalid command
received.
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Effect

Recovery

Display error indicator on
the selected 3278.
Set sense: DC

Host recovery.

Host communication is
disabled.
Set sense: DC

Host communication is
disabled.

RE-IML; perform host
recovery if required.

Host communication is
disabled.

RE-IML; perform host
recovery if required.

Display error indicator on
affected 3278.

Set sense:
Non-SNA:CR
SNA: 1003

Press RESET key to reset the
program check indicator and
retry the operation. Call host-
support programmer if the
problem persists, since it is
probably a data stream error.
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Error Code Indicator Probable Cause

402 — Invalid (out of
{Type A Adapt) Prog Chk range) address has
(Type B Adapt) been received.

(Kybd)
(Feature)
(Prntr)
(Disp)
(SNA)
(Mdl 1A)
(Mdi 1B)
(Mdl 1C-BSC)
(Md! 1C-SDLC)
(Type A Term.)
(Type B Term.)

403 - Data stream containing
(Type A Adapt) Prog Chk data following a Rd,
(Type B Adapt) Rd Mod, or EAU

{Kybd) command was
(Feature) received.
(Prntr)
(Disp)
(SNA)
(Mdi 1A)
(Mdi 1B)
(Md! 1C-BSC)
(Mdi 1C-SDLC)
(Type A Term.)
(Type B Term.)

404 - Data stream containing
(Type A Adapt) Prog Chk SBA, RA, EUA, or SF
(Type B Adapt) order with invalid

(Kybd) parameters was
(Feature) received.
(Prntr)
(Disp)
(SNA)
(Mdi 1A)
(Mdl 1B)
(Mdl 1C-BSC)
(Mdl 1C-SDLC)
(Type A Term.)
(Type B Term.) P

405 - Invalid Copy command
(MdlI 1C-BSC) Prog Chk was received.

406 - iavalid command
(Mdl 1C-BSC) Prog Chk sequence received.

407 - Valid command or

(Mdi 1B) Prog Chk order received that
cannot be executed
because:

a. SBA,RA,or EUA
order specifies an
invalid address, or

b. Write data stream
ends before all
required bytes of
SBA, RA, EUA,
or SF order
sequence are
received, or

c. Write, E/W, EWA
with Start Print
bit set in WCC is
chained to the
next command;
the print opera-
tion is suppressed.

408 - Line buffer overflow.
(Md! 1C-BSC) Prog Chk
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Effect

Recovery

Display error indicator on
affected 3278.

Set sense: g
Non-SNA:OC
SNA: 1005

Display error indicator on
affected 3278.

Set sense:
Non-SNA:OC
SNA: 1003

Display error indicator on
affected 3278.

Set sense:
Non-SNA:OC
SNA: 1005

Display er“ror indicator on
affected 3278.
Set sense: OC

Press RESET key to reset the
program check indicator and

retry the operation. Call host-

support programmer if the
problem persists, since it is
probably a data stream error.
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Error Code Indicator Probable Cause
410 - RU greater than 1536
(Mdi 1A) Prog Chk bytes received.
411 - LU1 RU received with
(SNA) Prog Chk greater length than in
Bind specification.
413 - The attempted func-
(SNA) Prog Chk tion is not supported.
420 - LIC carried exception
(SNA) Prog Chk response when Bind
specified definite
response.
421 - LIC carried definite
(SNA) Prog Chk response when Bind
specified exception
response.
421 — LIC carried definite
(SNA) Prog Chk response when Bind
specified exception
response.
422 - No Response is not
(SNA) Prog Chk allowed.
423 - Format indicator
(SNA) Prog Chk (F1) bit is not allowed.
430 - Sequence number
(SNA) Prog Chk error.
431 - Chaining error.
(SNA) Prog Chk
432 — Bracket error.
(SNA) Prog Chk
433 — Data Traffic Reset.
(SNA) Prog Chk
434 - Direction error.
(SNA) Prog Chk
440 — Session Limit
(SNA) Prog Chk exceeded
441 — Bracket Bid Reject
(SNA) Prog Chk (No RTR).
441 - Receiver in Transmit
(SNA) Prog Chk Mode.
442 - Request not
(SNA) Prog Chk executable.
443 - Change Direction
(SNA) Prog Chk required.
444 - Session already Bound.
(SNA) -
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Effect

Recovery

Display error indicator on
affected 3278.
Set sense: 1002

Display error indicator on
affected 3278.
Set sense: 1003

Display error indicator on
affected 3278.
Set sense: 4006

Display error indicator on
affected 3278.
Set sense: 4007

Display error indicator on
affected 3278.
Set sense: 4007

Display error indicator on
affected 3278.
Set sense: 400A

Display error indicator on
affected 3278.
Set sense: 400F

Display error indicator on
affected 3278.
Set sense: 2001

Display error indicator on
affected 3278.
Set sense: 2002

Display error indicator on
affected 3278.
Set sense: 2003

Display error indicator on
affected 3278.
Set sense: 2005

Display error indicator on
affected 3278.
Set sense: 2004

Display error indicator on
affected 3278.
Set sense: 0805

Display error indicator on
affected 3278.
Set sense: 0813

Display error indicator on
affected 3278.
Set sense: 081B

Display error indicator on
affected 3278.
Set sense: 081C

Display error indicator on
affected 3278.
Set sense: 0829

Display error indicator on
affected 3278.
Set sense: 0815

Press RESET key to reset the
program check indicator and
retry the operation. Call host-
support programmer if the
problem persists, since it is
probably a data stream error.
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Error Code Indicator Probable Cause

450456 - Bind Reject; Bind

(SNA) Prog Chk parameters do not
match Bind checks:

a. 450 = Profile error

b. 451 = Primary
protocol error

c. 452 = Secondary
protocol error

d. 453 = Common
protocol error

e. 454 = Screen Size
specification error

f. 455 = LU profile
error

g. 456 = LU1 error

460 - Error in printer

(Mdl 1A, 1B, Prog Chk authorization matrix.

(1C)

498 - Negative response

(SNA) Prog Chk received.
499 - Exception request.
(SNA) Prog Chk
501 — Data Set Ready (DSR)
(Mdl 1C-BSC) Comm Chk signal from modem
(Mdl 1C-SDLC) has dropped.

501 - Manual OF FLINE
(Mdl 1A) Comm Chk switch in the OFF-
(Mdi 1B) LINE position.

502 - Clear to Send (CTS)

(Mdl 1C-BSC) Comm Chk signal from the modem
(Mdl 1C-SDLC) is missing.

503 - A selective reset
(Md! 1B) Comm Chk sequence was

received.

505 - Initial state of CU, or

(Mdl 1C-SDLC) Comm Chk a Disconnect command
was received.

505 -

(Mdi 1A) Comm Chk

505 - System Reset was
(Mdi 1B) Comm Chk received.

510 - The PU is not active.

(SNA) Comm Chk

511 - Disconnect command
(Mdl 1A) Comm Chk was received when

PU was active.

512 - Connect command
(Mdl 1A) Comm Chk was received when

PU was already

connected.

514 - Connect error caused
(Mdl 1A) Comm Chk by:

a. Odd-number bufféer
length was specified,
or

b. Insufficient length
buffer was specified.

518 — A segment was received

(Mdl 1C-SDLC) Comm Chk with improper

sequencing in the TH
MPF bits.
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Effect

Recovery

Display error indicator on
affected 3278.
Set sense: 0821

Display error indicator on
3278 affected.

Display error indication on
affected 3278.

Press RESET key to reset the
program check indicator and
retry the operation. Call host-
support programmer if the
problem persists, since it is
probably a data stream error.

Display error indication on
all 3278's. Host communi-
cation is inhibited.

Check modem. Press RESET
key and retry the operation.

Host communication is
inhibited.

Place switch in the ONLINE
position.

Display error indicator on
all 3278s. Host communi-
cation is inhibited.

Check modem. Press RESET
key and retry the operation.

Display error indicator
on affected 3278.

Press RESET key and retry
the operation.

Display indicator on all
3278s.

Host recovery (a SNRM
command is required. Press
RESET key and retry the
operation.

Host recovery (a connect
sequence is required). Press
RESET key and retry the
operation.

Host recovery (the first 1/0
operation, other than TI1O or
Sense, will clear the Communi-
cation Reminder). Press RESET
key and retry the operation.

Host recovery (ACTPU is
required).

Host recovery {Connect
is required).

Host recovery (ACTPU is
required).

Display indicator on all
3278s.

Host recovery (Valid
Connect is required).

Display error indicator tbn
all 3278s; all PUs and LUs
are deactivated.

Host recovery (SNRM is
required).
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Error Code

Indicator

Probable Cause

519
(Mdl 1C-SDLC)

Comm Chk

A message was received
that is larger than the
CU buffer.

520
(Md! 1C-SDLC)

Comm Chk

Non-Productive time-

out caused by:

a. A valid frame not
received in the
past 20-25
seconds, or

b. The communica-
tion line is hung
at space or a valid
data character.

521
(Mdl 1C-SDLC)

Comm Chk

No Flag characters on
the line in the past
20-25 seconds.

525
(Mdi 1C-SDLC)

Comm Chk

A connection problem
exists on the eommuni-
cations link that
prevents establishing
or reestablishing host
communication. (Set
by receipt of 20

Write retries, 20

ROLs, 20 CRs, 20
X1Ds, or 20 NSAs.)

528
(Mdl 1C-SDLC)

Comm Chk

Command Reject

caused by:

a. Detection of an
NR sequence
error, or

b. Receipt of a
command that
has no data field
defined, or

c. Receipt of an
invalid command.

529
(Md! 1C-SDLC)

Comm Chk

Abnormal response
from the modem.

530
(Md! 1C-BSC)
(Mdi 1C-SDLC)

Comm Chk

Write timeout caused

by: .

a. Modem clocking
missing, or

b. CTS has dropped.

531
(Mdl 1C-BSC)

Comm Chk

CU has sent a NAK

response because:

a. A BCC error was
detected, or

b. Three seconds
elapsed during a
Read operation
without receiving
Syn, ETX, or
ETB, or

c. A forward abort
(ENQ in text) was
received, or

d. A Temporary Text
Delay sequence
(STX ENQ) was
received.

632
(Md! 1C-BSC)

Comm Chk

Approximately 20
seconds have elapsed
without detecting SYN
characters on the line.

44




Effect

Recovery

CCA: SDLC Command
Reject response is sent
to host.

HPCA: NR/NS mismatch

Host recovery. (Check NCP
Sysgen parameters if the
condition persists.)

Display error indicator on
all 3278’s. Host communi-
cation is inhibited.

Verify the operational
status of the communica-
tions network.

Host recovery.

Display error indicator on
all 3278s. Host communi-
cation is inhibited. All PUs
and LUs are deactivated.

Check modem; Host
recovery.

Display error indicator on all
3278s. Host communication
is inhibited. In SDLC, all
PUs and LUs are deactivated.

Check modem; Host
recovery. (In SDLC,
SNRM is required.)

Display error indicator on the
affected 3278. The affected
terminal buffer is restored to
its state before the error
occurred.

Host recovery (Host should
retransmit the last trans-
mission).

Display error indicator on all
3278s. Host communication
is inhibited.

Verify the operational
status of the communica-
tion network. Host
recovery. (A valid Poll
or Selection Addressing
sequence is required.)
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46

Error Code Indicator Probable Cause
533 - The host did not
(Md! 1C-BSC) Comm Chk receive ETX or ETB
with the last block of
text transmitted by
the CU, and has sent
ENQ to the CU.
534 - The CU did not
{Mdi 1C-BSC) Comm Chk receive ACK to its
last block sent, and
has sent ENQ 15
times.
535 - The CU received 15
{Mdl 1C-BSC) Comm Chk consecutive NAKs
to its last transmission.
536 — The CU received 15
(Md! 1C-BSC) Comm Chk consecutive ACKOs
instead of ACK1s, or
vice versa.
540 - A Restart Reset, Read
(Mdl 1A) — Start, Write Start,
Read, Write, or Write
Break command was
received while the
CU was not
initialized.
541 — An invalid command
(MdI 1A) — was received.
543 - A channel parity
(Mdl 1A) - error occurred during
selection.
544 - A channel parity error
(MdI 1A) - occurred during a host
write operation.
545 - A CU parity error
(Mdi 1A) - occurred during a host
write operation.
546 0001 or A CU parity error
(Mdl 1A} 00110111 occurred during a host
= read operation. |
547 1001 A channel parity error
(Mdi 1A) - occurred during a host
read operation.
548 1001 or 1011 | A CU error occurred
(Mdl 1A) — during an 1/0
WA operation.
549 - The byte count
(Mdi 1A) - specified in the hosts’
Read command was
insufficient to transfer
all associated data
from the CU buffer.
550 - The count in the link
(Mdl 1A) - header did not equal
the byte count
received.
551 - CU detected bad parity
(Mdl 1B) Comm Chk on any command or
data byte received.
Notes:

1. All three-digit numbers listed in the ‘‘Error Code’’ column

are logged.

2. The four-digit numbers listed in the “Indicator’’ column
are displayed on 3278 displays with an associated error

code symbol.




Effect Recovery

Display error indicator on Host recovery. (Host should
the affected 3278. The retransmit the last trans-
affected terminal buffer mission sent that preceded
is restored to its state before ENQ.)

the error occurred. The CU
will transmit its last ACK

(1/0).

Display error indicator on the Host recovery. (A valid Poll
affected 3278. Host communi- or Selection Addressing is
cation is inhibited. The CU required.)

transmits EOT.

Set sense: 8200 Host recovery. (A Connect
command is required.)

Set sense: 8000 Host recovery; verify host
sysgen for proper device-
type.

Set sense: 2002 Host recovery.

Set sense: 2006 Host recovery.

Set sense: 1002

Set sense: 1006

Set sénse: 1002

Set sense: 1001

Set sense: 0800

Set sense: 0880

Display error indicator on
affected 3278. Set
sense: BOC

3. Inhibit conditions shown in the “Indicator’” column are
reset by the 3278 RESET key.

4. The communication reminder indicators used with the 500
series error codes are extinguished when the communication
link again becomes functional.
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STATUS INDICATOR CODES FOR 3276

Error
Code Indicator Probable Cause
10 Sys Chk Light Data stream and/or SNA error.
(SDLC) | Program Chk:
(X PROG 10)
1 Sys Chk Light Sense RU from host.
(spLc) Program Chk:
(X PROG 11)
12 Sys Chk Light Command rejected; host program-
(BSC) Program Chk: ming problem in write data
(X PROG 12) | stream.
13 Sys Chk Light Illegal buffer address or in com-
(BSC) Program Chk: plete order sequence; host pro-
(X PROG 13) | gramming problem in write data
stream.
14 Sys Chk Light Invalid specification of COPY
(BSC) Program Chk: command (e.g., no CCC, invalid
(X PROG 14) “from’’ address, copy to a smaller
display size, etc.)
15 Sys Chk Light Invalid command sequence.
(BSC) Progran? Chk:
(X PROG 15)
16 Sys Chk Light Line buffer overflow.
(BSC) Program Chk:
(X PROG 16)
20 Sys Chk Light 3276 sent negative acknowledg-
(BSC) Comm Chk: ment; Block Character Checking
(X Z20) error or line error.
No ending character received
(ETX or ETB); or no SYN
characters received within 3
seconds after STX.
20 None CRC failed for the message just
(SDLC) received.
21 None 3276 received negative acknowl-
(BSC) edgment; line error.
21 None 3276 sent previous message(s)
(SpLc) again because confirming
sequence humber was not
received.
22 Sys Chk Light No flags received for 24 to 32
(sbLc) Comm. Chk: seconds.
(X222)
23 Sys Chk Light 15 three-second timeouts occurred
(BSC) Comm Chk: with no response or no valid
(X %223) response received for the trans-

mitted text; 3276 component
or host facility problem.
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Effect

Recovery

Log error code.
Display error indication at affected
display station.

Valid i-frame or a SNRM
received resets all error
indications.

Press Reset to reset
Program Check symbol.

Log error code.
Display error indication at affected
display station.

Valid PIU to LU or SNRM
received resets all error
indications.

Press Reset to reset Program
Check symbol.

Log error code.

Display error indication at affected
display station.

Set BSC Sense: CR.

Send EOT.

Go to Control mode.

Log error code.

Display error indication at affected
display station.

Set BSC Sense: OC.

Send EOT.

Go to Control mode.

Receipt of poll or selection
with 3276 address resets
all error indications.

Press Reset to reset Program
Check symbol.

Call host-support program-
mer if problem persists.

Log error count.

Display error indication at affected
display station.

Replace display image with image
displayed before receive operation
began.

For no end character or no SYN,
send NAK to host and replace
display image with previous image.

Receipt of poll or selection
with 3276 address, or
of data resets all error
indications.

If switched network, redial;
if SNBU is installed, use it;
if error persists, problem
is probably in communi-
cation facility.

Log error count.
Ignore the message.
Continue operation.

Log error count.
Continue operation.

If switched network, redial;
if SNBU is installed, use it;
if error persists, problem
is probably in communica-
tion facility.

Log error count.

Receipt of confirming
sequence number.

Log error code.
Display error indication at all display
stations.

Valid frame received resets
all error indications.

Log error code.

Display error indication at all display
stations.

Go to Control mode.

Receipt of poll or selection
with 3276 address resets all
error indications.

If problem persists, press
Test Subsystem: if test
succeeds, .call host opera-
tor; if test fails, problem
is probably 3276
component.
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Error

Code Indicator Probable Cause

24 Sys Chk Light No valid text received within 15

(BSC) Comm Chk: three-second timeouts after
(X %24) sending ACK or RVI.

25 Sys Chk Light Something in the link is preven-
(SDLC) Comm Chk: ting establishment or re-

(X %25) establishment of communication;
20 Write retries or command
rejects were effected.

26 Sys Chk Light Fifteen continuous ACKOs
(BSC) Comm Chk: received, instead of ACK1—or

(X %26) vice versa (Wrong ACK - ENQ
exchange).

27 Sys Chk Light Fifteen continuous NAKs
(BSC) Comm Chk: received for transmitted/retrans-

(X227 mitted text.

28 Time out during read.
(BSC)

29 Sys Chk Light Command rejected because: NR
(SbLC) Comm Chk: sequence error detected; or

(X Z29) Data received with command
having no data field defined; or
wrong length message; or
Command invalid.

30 None Incoming message abnormally
(spLC) terminated by transmitting

station.

33 Sys Chk Light Set by CCA when it detects no
(BSC Comm Chk: DSR, or by momentary loss
and (X% 33) of DSR; data communications
SDLC) equipment (modem) problem.
Exter-
nal
Modem

34 Sys Chk Light Invalid timeout within the
(BSC Comm Chk: 