) .
i El Detected during 3270 Operation ‘d Transmitted Error

h Q in Response Recovery

*‘j, ?‘, to: Procedure

| 3

G ) N
Sense/ L; Hex Selection Specific General EJ \
Status \ Addressing | Poil Poll A 3270 }. Specific] General !3
Bits "i EBCDIC ASCil Sequence Scquence Sequence Com_mand ‘Q Poll Poll ?a, 327113275 | 3274 | 3276
CR 140 co 20 20 D.P ij o.P G 6 |6 | o 6
oc R 40 Ci 26 4 D, P Y D.P Q 6 6 6 6
oc, us Qecict | a4 @ D.P . D.P 13 [na |13 |13
cc b 40 C2 20 42 | p,P D, P D.P fa D, P o1 {NA NA | NA
cc,oc - W40 c3-| 20 43 D.P Eé D,P Ej 1 {NA- | NA | NA
IR \; 40 50 | 20 26| D,P D,P D,P y o.p { 4 4 4 4
IR, OC Y 40 D1 20 4A D,P E D,P [:, 5 |NA 5 5
DC © Y a0 ca 20 44 | D,P D,P D,P D, P N D,P D,P N2 |2 1 2
EC B 40 c8 20 48| D,P D, F D,P D,P b p,p D,P :\ J2t| 2 NA | NA
DC,EC ;‘ 40 4C 20 3C|{ D,P D,P D,P D, P E,: D,P D,P tx] 1,21 2 NA NA
Dc, 0C é 40 C5 20 45 D,P g D,P N1 INA NA | NA
DC, US h C4 C4 44 44 | D,P D,P D,P D,P b o.p D,P 2 [NA- 2 2
DC,OC,US WX C4 €5 | 44 45| - P N D,P B3 INa 3 3
DC, DE Ec2 ca 42 a4 P P t} P 4 NA | S NA | NA
DC,US,DE ~ \ C6 ¢4 46 44 P p % P P tz 8 |NA g 8
IR, DE ¢ c2'50 | 42 26 P P P P 'T: 4 4 4 4
IR, EC, DE é c2 08 42 51 P P ) E{ P P ‘ij NA | 7 NA A
EC, DE c2 c8 | 42 48 P [3 A4 P N NA 7 NA NA
EC, US, DE ti cs C8 46 48 3 p E p P ¢ 7 |NA 711 | NA
IR,EC,US,DE } C6 D8 46 5i P P {2 P P E 7 INna 7 7
DB L‘ c8 40 48 20| D,P D,P i D.P NI 9 g 9
DB, DE*? h an 40 54 20 E D § 9 [na NA | NA
DB, US* S ac 40 3C 20 D,P . D E 10 |10 1 10
DB, US, DE Fﬁ,aE 40 2B 20 D,P % D,P 1 1 NA NA
ac, ps* Nce 1 | 48 41 D,P b o Ei’ 1moina | |
TC Qm 40 41 20 D ¥ o K NA |12 NA | NA
Tc, ocC %cu c1 41 a1 ) Q D 3 NA |12 NA - NA
TC, CR W C1 6o 41 20 D NI N ONA |12 NA | NA
TC, DC 1:301 ca 41 44 D E.@ D Y ONA |12 NA NA
DE F‘ C2 40 42 20 D,P D,P N D,P D,P ?é‘ None| None | None | None
IR, EC, US i c4 D8 44 51 P t: P % 7 INnA NA | NA
cc, IR _h4o D2 | zua4s D, P D, P D, P h o.p N 1 [NA | A | 4

Note: The 2ttached device errors that are detected asynchronously do not cause a sense bit to set until the device is polled for. -

status during a selection-addressing, Specific Poil, or General Poll sequence. Those error S/S bit combinations that contain DE
were detected during a printout. ’

*The DB, US, and OC S/S bits will be cornbined if a Copy command is addressed to a busy “to” device and the command also
specifies the “’from’’ device the same as the “'to"’ device.

“*The DB and DE S/S bits can occur together in response to a Specific Poll tc a formatted 3277 if the operator has performed
Backtab or Erase Input operations in rapid sticcession. Ignore Device End and treat as Device Busy only.

tPerform error recovery procedure 1 if the error occurred during a read operation. Perform error recovery 2 if the error
occurred during a write operation.

t1Occurs only if 3284, 3286, 3288 printers are attached.

Legend

NA .= Not Applicable
D — Display (3275, 3276, 3277, 3278, 3279)
P ~- Printer

Figure 6-9. Remote 3270 BSC Status and Sense Conditions

Chaptér 6. Remote Operations —[BSC  6-29




10.

i1

13

D

. The error occurred during execution of a Copy command. Execute procedure 2

b

except that it is the buffer of the “from” device specified by the Copy command
that should be reconstructed. After three retrics, follow supplementary procedure B.

The error indicates that the printer is out of paper, has its cover open, or has a
disabled print mechanism; or it indicates that the device is unavailable. Request (or
wait for) either the display or system operator to ready the device. Then, retry the
printout by issuing a Write command with the proper WCC and no data stream.

(There is no data error, and the data is still intact in the device buffer and can be
reused.) Or, follow procedure 2. R '

The error indicates that the “from” device specified by a Copy command is
unavailable, Note that the device address associated with the error status and sense
information does not indicate the device that actually required “readying.” The
device that requires the corrective action is'the device specified by the “from”
address in the Copy command. When the device is determined and made¢ “ready,”
follow procedure 1. i

The operation should be tried up-to six times. Costinued failure implies an

application programming problem, which can be detected by analyzing the failing

write data stream.

The error occurred during a printout operation and indicates either a character-
generator error or a disabled print mechanism, There is no data error. The proper
error recovery procedure is application-dependent since the user may or may not
want a new printout. If a new printout is required, follow procedure 4. ’

A data error occurred in the device buffer during a printout, and procedure 2 should
be followed.

A Specific Poll detected that the addressed device is busy. Periodically issue a Specific
Poll to pick up the Device End sense/status bit sent by the device when it becomes
not-ready (unless this status change is detected on a selection addressing sequence).

Indicates that a command was erroneously addressed to a busy device. Periodically
issue a General or Specific Poll to pick up the Device End sense/status bit sent by the
device when it becomes not busy. Then follow procedure 1.

Indicates that, in attempting to execute a Copy command, the “from” device was
found to be busy. Follow procedure 1 when the “from” device becomes not busy.
Note that the device address associated with the status and sense message is the
address of the “to” device and not that of the busy “from” device. The “from”
device will transmit Device End via a Specific or General Poll when it becomes

not busy,

Indicates that the 3275 detected a BCC error during text transmission from the TCU.
Follow procedure 2 if the failing command is a Write command with a data stream
of more than one byte or if it is in a chain of commands and one of the previous
commands in the chain is a Write command without an SBA order immediately iy
following the WCC character. In all other cases, follow s'ub’plemenfary procedure D,
If, after the recommended procedure has been tried six times, the problem is not
corrected, follow supplementary procedure A. ' ’

An attempt was made to execute a Copy command, but aceess to the “from” device

data was not authorized. The device address associated with the error sense/status
bits is that of the copy *“to” device.



S:zpplen.'enmry Procedures

NAK to a Text Block

EQOT to a Text Block

Errors Detected during a Speci

RVI to Selection Addressing S

Request maintenance for the device that is giving trouble. After repair, reco
the screcn bulfer image. The scquence of commands used to reconstruct thi

A.

according to the procedure that referred you to this supplementary procedt

The “from” device specified by the Copy command in the failing chain of ¢
(CCWs) is malfunctioning. The “from” device should be determined from ti
stream information, and maintenance should be requested for the device. A

this image should start with an Erase/Write command. Retry the failing cha

procedure,

C.
and this message is transmitted as part of the present device selection.

When the 3271 detects a BCC error at the end of a text transmission, it transmit
The following recovery action should be taken:

" If the text is a write command sequence chained from a previous Write, Erase

contains more than one byte but does not contain an SBA order sequence im
following the WCC, then procedure 2 (above) should be executed.

In all other cases, supplementary procedure C (above) should be executed, ex
number of retries should be six. If after these six retries the problem is not cg

theé:
1. When the 3275 detects a BCC error, it wzll set the Transmission Check (TC) §
status Dit and respoild LOT

2. An FF (hex) character in a data field will cause a BCC error, except when op
with the 3274 or 3276 units.

The recommended recovery procedure depends upon the type of detected error
Specific Poll must be issued immediately foillowing the EOT to obtain the crror
status information. (If the Dial feature is installed, a Specific Poll is not needed
the 3275 automatically bids for the line present sense/status information.) Then
recovery procedures referenced in Figure 6-9 should be executed.

fic or General Poll Sequence
Any errors that result from execution of the poll sequence itself are contained
Figure 6-9, and those recovery procedures apply. The detected error bits are tra

to the TCU in a Status Message during the poll sequence.

equence

A Specific Poll must be issued immediately following the RVT to a selection ad
sequence to obtain the error sense/status information. Then the recovery procc
defined in Fxgure 6-9 should be followed,

should start with an Erase/Write command. Retry the failing chain of comun

repair, reconstruct the buffer image. The sequence of commands used to reg
in of
cominands according to the procedure that referred you to this supplement

Same as procedure 1, except a new selection addressing sequence is not peri

D. Same as procedure 1, except retransmit the entire failing chain of command

or Erase/Write Alternate command, and if the failing write command data strpa

the program should issue an EOT and follow supplementary procedure A (abo

Chapter'G, Remote Operations |-
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Point-to-Peint (Switched Line) Data Link Control

Teriminal Identification

Contention Line Discipline

Bid Sequence

Computer-initiated Call

A 3275 with the Dial feature operates on a point-to-point, switched communications line.
Data exchange takes place between 2 3275 and a TCU, but not between 3275s.

Four terminal ID characters (4 bytes) are wired into each 3275 with the Dial feature.
Only graphic characters can be assigned. The first character for 3270 devices is always f
(for EBCDIC units) or F (for ASCII units). The remaining three characters can be assigned

‘by IBM or by the customer at the customer’s location. The non-IBM-assigned terminal 1D

characters consist of numbers and uppercase letters only. IBM-assigned terminal ID
characters consist of lowercase letters and special graphics.

In switched-line operatﬁbn, the stations normally are disconnected. When the TCU is .
“dialed from a 3275, or a 3275 is dialed by the TCU and a connection is suecessfully made

(with both stations in data mode), the data link is in point-to-point contention. Once a
connection is made, either station can bid to become the control station by sending a
terminal identification sequence. Normally, the control station would be the station that
initiated the connection. The initial 3275 bid sequence ismade up-of the four terminal ID
characters, followed by the character ENQ. Subsequent bids by the 3275 transmit only the
ENQ character. The TCU bids for the line by sending the computer ID-ENQ sequence

only during'the first transmission and ENQ on thé following bids. The bid sequence is

used to maintain line discipline. o

Note: In the switched-line environment, the 3275 does not operate in transparent
monitor mode.

The telephone number of the desired computer system is dialed by the 3275 operator.
Upon recognition of the answer tone from the calied station, the modem (or line adapter)
is automatically or manually switched into data mode. The 3275 operator then depresses
an attention ID (AID) key, usually ENTER, which causes the following actions:
- 1. Disables the keyboard (except for the RESET key).

2. Turns on the INPUT INHIBITED indicator.

3. Initiates a bid for the line which, when successful, transfers a text message. The form
of the message depends upon the key depressed (see Figure 2.9).

The SYSTEM AVAILABLE indicator coming back on indicates to the operator that the
3275’s message has been successfully transmitted. The operator can then depress the ‘
RESET key, enabling the keyboard for transmitting another message, or disconnect, as
desired. The keyboard can also be enabled by the computer responding with a Write,
Erase/Write, or EAU command and with the appro; riate WCC.

A 3275 with the Dial feature can be called from the computer. [f an external modem,
wired for auto answer, or the 1200-bps integrated modem with the Auto Answer
feature is used, the 3275 can answer a call unattended. This is of use when the 315

" is unattended and a printer is attached.

An external modem or the 1200-bps integrated raodem with Auto Answer feature will,
upon recognizing the ringing signal, initiate off-hook, send an answer tone to the TCU,
and automatically switch into data mode. The computer then begins transmission by
sending a bid sequence.



Disconnection

Ddta Link Control Characzers

ACK 0 and ACK 1 (Positive Ackn

NAK (Negative Acknowledgment

receiver (goes off-hook), and activates the exclusion key on the handset.
In all cases, data mode is indicated to the 3275 operator. In the manual case, d

HOOK indicator on the 3275 implies data mode.

Disconnection is the process of terminating a call. During this action, both stati
stay connected and appear busy to incoming calls.

Manual Disconnection. To manually disconnect a 3275, the operator must:

1. Raise and release the DISCONNECT switch on the 3275. This causes the 3

external modem wired for auto answer or a 1200-bps integrated modem w
~Auto Answer feature, the connection is automatically terminated.
. Ona 3275 without auto at

]

exclusion key to the talk position and disconnects the call. The handset sh
be cradled only following activation of the DISCONNECT switch, as confi
hie SYSTEM READY indicator turning off,

Automatic Disconnection. There are two ways to automatically disconnect. B

modem, and are as follows:

1. By receipt of the disconnect sequence line control characters, DLE EOT.

2. By a 20-second timeout, which is enabled when a ring signal is received by
from the CPU. The 20-second timeout is initiated each time a station tran
valid header; text, response, or control transmission. It is reset each time @
receives two SYN characters from the line. Failing to reset the timer within

~ seconds causes the disconnect sequence of DLE EOT to be transmitted an

- the telephone to be hung up. -

The use of some link control characters.in the 3275 with the Dial i:eature diffe
the use of those in the basic 3275, as follows.

owledgment) » ’
When the 3275 responds to an initial bid for the line, ACK 0 is preceded with
terminal TD. When an initial bid has been successfully completed, subsequent

only ACK 0.

The use of ACK 0 and ACK 1 to posmw,ly acknowledge data blocks is the san
- the basic 3275.

) :
When the 3275 is called by the computer but has pending status other than pt
busy, the 3275 responds to the initial bid for the line with the terminal ID pr
NAK alone precedes all further bids for the line when status is pending. NAK
-mitted by the 3270 CU in response to a text transmission that contains a TTI
(STX ENQ). When the NAK is received by the 3275 in response to a text tran
the 3275 retransmits the last block of text.

)

5

Chapter 6. Remote Operation

In manual operation, the 3275 operator recognizes the ringing signal, lifts the te

mode is implied by the handset being out of the cradle. In the automatic case, a

should perform the disconnection. If only one station disconnects, the other st

send the disconnect sequence line control characters, DLE EOT. If the 327

wswer, the 3275 operator must replace the hands
on-hook to achieve disconnection at the 3275. Replacing the handset resto

require auto answer, cither in an external modem or as part of the 2300-bps integ
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ENQ (Euquiry)
This character is transmitted by either station to bid for the line any time after it has
transmitted or received EOT. However, ENQ is preceded by the terminal 1D when the
3275 is making an initial bid for the line, and by the last character of a text message in
which data check was detected by the 3275.

When the 3275 receives ENQ in response to a transmission, the last 3275 transmission
to the TCU is repeated. The 3275 responds with NAK when ENQ is received (1) as the
last character of a TCU-aborted text transmission, (2) embedded in text, or (3) as part
of a TTD sequence (STX ENQ).

RVI (Reverse Intervupt)

Upon receipt of the RVI character, the 3275 with the Dial feature completes its buffer
transfer before sending EOT. : ,

EOT (End of Transmksion}
EOT is transmitted b_,l the faster station (usually the caller) to mdxc'lte end oftr:ms-
mission. Either station 1s free to bid for the line FOLlOWl}'l" the EOT character.

When used as a response to a text block, EOT indicates that status is pending,

DILE EOT (Disconnect) , , . ‘ i
' The DLE EOT is the disconnect signal. Any 3275 with the Dial feature can transmit
DLE EOT (initiated by activating the DISCONNECT switch). However, only units that
are equipped with auto answer have the ability to disconnect automatically.

O;:matimml Sequences (S v‘tc wed Line)

- The following paragraphs describe the various data and control sequences that are uniqué
to the 3275 with Dial feature operating on a switched line. Because operation is initiated
differently from that of the basic 3275 operating on a leased line, neither selection nor
polling applies to point-to-point contention operation. 3270 commands can be chained
as described under “Remot° Chaining of 3270 Commands.”

3275-Initiated Sequences
The 3275 with the Dial feature does not need a read-type command, including a poll, to
start transmission of text entered into the buffer or a status messace. Normally, a 3275
operator who.intends to transmit 2 text message to the computer enters this message
by keyboard into the buffer. After correction of keying errors, the computer is dialed.
After the connection has been made, the operator depresses an attention key (Figure 2-9).

This causes the 3275 to bid for the lme by sending its four assigned terminal ID
characters and ENQ.

Receiving 2 positive acknowledgment ends the identification phase and allows the 3275
to cnter the data exchange phase. In the latter phase, assuming no status is pending, the
3275 transmits a text message that is identical with messages generat ed by the read
modified operation in the basic 3275 (see Figure 6 -10). If status is pending, the 3275
ransmits a status message (see Figure 6-13).

TCU-Initiated Sequernces
The 3275 with the Dial feature can be called by the computer. The computer bids for
the line with a computer ID-ENQ sequence or by sen 1ding ENQ only. (The computer ID
of up to 15 characters is not decoded by the 3275.) When the 3275 res sponds with an
ACK 0 or NAK to the initial line bid, the response character is prefaced by the four

terminal 1D characters. The program can then continue, is appropriate. Refer to
Figure 6-11.

\
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N

Maintained Connection Sequien

Device Busy and Device End

by the ID either. See Figuré 6-12 for an example.

ces

urther use of a computer ID or terminal ID. The response to the bid need not be

[t is possible for a TCU line bid to find the terminal busy because of a printer, k
responds WACK. The TCU might then either respond with a disconnection seque

indicated by a terminal ID-ACK response.

Chapter 6. Remote Operations |~

Duce either station has signalled EOT, either station can bid for the line with ENQ without

preceded

yboard, or

operator identification card reader operation, To an initial bid for the line, the busy 3275

nce DLE

EOT or enter an ENQ/WACK loop, waiting for the busy-causing operation to end as

To a TCU line bid during a maintained connection, the busy 3275 also sends WACK. In
this case, the program has a third choice of responding with just EOT. With EOT, the 3275
will bid for the line and send the device end status when the busy-causing operation e

BSC 638



170 Supervisory cew TCU \Write Data TCU Read Data (generated
{ Access Methed (from Channel Program) by 3275 with Dial feature)

3275 has dialed computer and
eonnection has been made.

] |
i i | |
Start 1/0 | ] |
S 4 Read 2 .
& y o ; iD
it i B ENO. |
S : '10 . No ' P&
tar;t! ! ' 5 Response ’
biﬁ.%mmm?mn Wnteg(CC} ey o . T I .
! I ] " EOT | DLE
! Eid & EOT
£ rt [ e o
[ [ L
| | e
! | I, e e
| - l TEXT Sy
l 5-Second :o AID %}
‘ I I Timeout TEXT TEXT
| S ETX or ETB ETX or ETB 34
i | ‘\ EOT BCC B§’CC
Interrupt: CE+DE M————y ; 1
B e also UC if BCC error. ol ; i
) i o | TCU Sense Bit: Data
4 Start 1/ . Chec)
4 b writz (cC) el o e -
vt o
.:i 1/0 ; Read ° Respgnse
i
‘ e

AR RS WritF; {CC) o g ene 6
EOT

|
|
|
|
|
I
! o A
Es
|
1
|
|
|

Read

No
Response

DLE
EOT

— e Gt S— —— —— ——

Hotes:

5:; Upon cerrect reception of an invalid terminal 1D, the computer disconnects. The TCU may optionally send DLE EQT before
disconnacting. This is defined in the BSC rules as an ““unusual termination”. :

;: The 3275 retries three times. When the number of retries is exhausted, the 3275 sends DLE EOT.

‘1 AID indicates which situation caused attention,

e

messaga.

LEGEND:

) 5
1] Reversed numbers refer to notes.

Figure 6-10. 3275-Initiated Transmission, Sequence/Response Diagram

N
I
A

“{ ETB is used to frame each bicck of a blocked text message, except the last block. ETX is used to frame the last block of a b!ockgd text”

P



A

| Computer has dialed 3275 and

1/O Supervisor
Access Method

TCU Write Data
(from Channel.Program)

" TCU Read Data (generated
by 3275 with Dial featur

S

-~

connection has been made.

n l

QtafL /0 ES":"I.:‘.}"!':TJ:.‘}‘:’E Wnte

(CC) memssssozznerasey

|
|
I
Bl

i 1D
| Read l ENG [
‘ ‘ emormeremremoirrmem = *F*"r‘i‘w::.wn TSRS
l | ' l No Wf;EK iD iD =
i - L i (Interrupt: CE + DE+UC ‘ Response 123 N%K ACK
o i i TCU Sense Bit: Timeout l sk ¥
r’& ! { (Interrupt: CE + DE) l l
Start 1/0 | _ 5 | @
‘ | |
} l (Interrupt: CE + DE) ! J
Start 1/0 l l : i :;
‘ | : i i
| N Al
5 l Fig. 6-13 5
ﬁr%ﬁ’ez&%mm?m%*‘w , hterrupm CE + D ) mfmw&umm@v R :
Siart 1/0 | l
WM Wnte &

I

I
I

_R

Notes: -

(CC) mmf&gﬁmmﬂl

[ose-))

1144

ad ' Command Seguence £J

[’E The 3275 isnot ready to receive due [to a printer, keyboard, or card reader operation.

[ The TCU shiould transmit DLE EQ
auvtomatically disconnect. _

E:EThe 3275 has siatus pending other than a busy printer and is not ready to receive. The 3275 monitors for EOT and prepares traf

of a status ressage.

E?} Refer to Figure 6-5 or 6-6 for the dg¢sired command sequence.

Ei Not decoded or used by the 3275.

LEGEND:

E3 Reversed nurnbers refer to nctes.

Figure 6-11. TCU-Initiated Transmissign, Sequence/Response Diagram -

|
|
|
|

T before disconnecting. The 3275 with the Auto Answer feature will recognize DLE E

smission
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1/0 Supervisor

Accass Method il

TCU Write Data’ ity

(from Channel Program)

TCU Read Data (gerxeraf;éd
by 3275 with Dial feature)

é »

(Previous Sequence)

&
Start !/O Wﬂ?&m Writ% (CC) T R AT

Read

ESC

WRT CMD

TEXT
ETXor ETB

No E?T

T
Star*lt 1o,

Response @ ,‘:

Write

<

Fig. 6-13

i
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(Interrupt: CE + DE + UC) -
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Figure 6-12 (Part 1 of 2) Example of Maintained Conne
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S L
;ﬂ: Positive acknowledgment, when the printer bit has been set in the Write Control Character (WCC) included with the Write command
Tissued {0 @ 3275 with attached printer. The printer is now busy.

Wetesiay

-

LZ‘ The 3275 as the master station solidits a response by sending ENQ. After three retries, the 3275 that is equipped with the Autd

A

or

feature sends DLE EOT and disconhects automatically, The 3275 that is not so cquipped sends DLE EOT. The operater shaluld then

manually discennect.

B The 3275 aborts because it is unable

5 Here, it i$ assumed that the 3275 carjnot complete transmission because of a malfunction other than an internal parity check. A

transmission timeout becomes effectjve, the uncompleted text transmission is terminated by DLE EOT, and, with auto answer insta

the telephone is automatically hung Up.

F

1 Here, it is assumed that an internal
The text biock is terminated by EN
status rnessage.

LEGEND:

[E Reversed numbers refer to notes.

Figure 6-12 (Part 2 of 2). Example of M

E; The connection is still maintained. T

we 3275 has prebared another text message and bids for the line,

faintained Connection, Sequence/Response Diagram

to receive or to execute the command. This condition causes status to be set and the transifission of
a status messzge to be prepared. This situation could have been caused as the result of a command in a chain following a s
operation or as the result of a 8CC error.

art-print

parity error has been detected and the SUB character has been substituted for the character in error.
Q. The mandatory response is NAK. In this situation, the 3275 is preparing for the transmissicn of a




