

























































































































































































































































































































































































If the operator initiated the message other than with the Test Request
key, the first block has the above general format. The maximum Llock
length is 256 characters frcm STX to ETX or ETB. The block could be
fewer than 256 characters even if there are subsequent klocks Lecause
the 3275 does not kreak an SEA sequence (3 bytes represent a buffer
address) .

The following variaticns in the above format are possible:

. If the Clear key or a PFrogram Attention key was pressed, the ETX is
the only character follcwing the AID byte.

. If there are no modified fields, the ETX is the only character
following the curscr address.

. If the block is not the last from the device, an ETE terminates the
tlock. ETX or ETE terminates the last blcck.

1
STX | FIELD DATA
|

A

P — =
=1 td
b4 o

T

If the input block is nct the first block cf the transmissicn series, it
has the above format (no AIL or cursor address). ETX cr ETE terminates
the last block.

r L L T T Ll
| SCH | % / | STX | TEXT | ETX |

L [} 'l L L L 3

The above format cculd ke received if the cfperator pressed the TEST
RECUEST key and the Rinary Synchronous Test Facility is not included in
ETAN.

T
| STX | ETIX |

L L J

The above format could ke received as the last block under certain
unusual circumstances, and can be ignored.

Action: Issue Read Continue macro instructions until EOT is received
frcm the 3275, ending its control of the line. The data tlocks can then
ke concatenated and passed tc the applicaticn modules, as discussed in

"Remote Leased Line Event Completion Analysis" in this chapter.

Read Action Descripticn Three

Explanation: A 3275 sense/status message has been received (see
"censesStatus Analysis® in this chapter), indicating either a “kusy"
condition, a return tc "ready" from "nct-ready" status, or a hardware

error condition at the terminal.

Acticn: Issue a Read Ccntinue macro instructicn to receive EOT from the
3275 and allow it to relinquish control of the line. Analyze the two
sense/status bytes as cutlined in "Sense/Status Analysis" in this

chapter.
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The message has the format:

L) L]
| SENSE/STATUS |
STX | BYTES | ETX
A

-
|
SOH |

—_—
b e e

|
% 1 R

Read Action Descripticn Fgur

Exrlanation: The 3275 has responded ENC to a Read Inquiry or Read

Inguiry Monitor macro instruction, indicating the operator wishes to
send a message.

Action: Issue a Read Continue to receive the first text klock.

-2 > 8

occurred. This is prclkably caused by a programming error such as
issuing an invalid macro instruction sequence.

Lo sm=

(STX-ENQ received) or a malfunction other than a parity error, and has

akorted its current transmission. This indicates that the 3275 has an

error sense/status message pending, which you must retrieve and analyze
Lefore continuing. :

Fcliowing Write Text, the 3275 responds with an EOT instead of an ACK-O0,
ACK-1, or NAK to indicate that a sense/status message is pending and
must be cleared before any further operation can continue.

Curing the connect sequence, the 3275 sent the ID followed by a NAK
instead of ACK-0 tc indicate that the sense/status is pending and must
ke cleared.

Action: To reset the line, issue a Write Reset for 0S. Then issue a
Read Continue macrc instruction to read the sense/status message from
the 3275. See Read Acticn Cescription Three for the format of a

sense/status message.

Read Action Descrifpticn Seven

Read Connect macro instruction, the 3275 failed to tramsmit its ID-ENQ
sequence (CPU answering coperation) or ID-ACK-0 sequence (CEU called the
terminal) within the TCU's timeout interval. This is protaktly a
terminal hardvware errcr.

fcllovwed by another Read Initial or Read Connect, as apfrofrriate.



Read Action Description Eight

Explanation: The 3275 has failed to transmit text within the TCU's
time-out period in response to a Read Initial, Read Connect, or Read
Continue macro instruction. This can occur due to incorrect operator
procedures on Read Initial cr Read Connect. You should retry the
operation. On Read Continue, it is prokably a hardware error and is not
worth retrying. '

followed by another Read Initial or Read Connect, as afpfrofpriate.
Alternately, for Read Initial or Read Connect, you might issue a Read
Inquiry or Read Inquiry Monitor to await input, or issue a Write Inquiry
to bid for the line and send a prompting message.

Read Action Descripticn Nine

Explanation: The 3275 cperatcr has failed tc bid for the line within the
TCU's timeout interval, following the Read Inquiry. This is a normal
occurrence, depending cn your usage of Read Inquiry and Write Reset
instead of Read Inquiry Mcnitor and Write Reset Monitor, which cannot
timecut.

timeout interval, or use the Monitor form of either macro instrucion to
wait indefinitely for cperator action. The Monitor form of the macro
instruction may cause extended toll costs if the operator is not at the
display station.

You may also issue a Write Lisconnect (TD) to disconnect the line. This
action may be appropriate after some specified interval has elapsed
following a Read Inquiry Mcnitor Operaticn.

n: The 3275 cperatcr has requested immediate terminaticn of
tion by fressing the Disconnect key on the 3275.

fcllcwed by another Initial or connect-type macro instruction to
establish another connection with the same cr another operator.

I

cad Action Description Eleven

Explanation: The 3275 has responded with an invalid ID sequence or with
IL-NAK to your Read Imnitial or Read Connect, indicating either a wrong
terminal or a hardware error. In either case, further communication is
not desired.

Action: If expanded IL verification is in use, BTAM automatically

disconnects the line. 1Issue the Read Connect (TC) macro. If expanded
IC verification is not in use, issue a Write Disconnect (TL) macro.

Read Action Description Twelve

Explanation: A completicn ccndition unknown to the 3275 dial supfport has
cccurred; it is probakly caused by a programming error such as issuing
an invalid macro instruction sequence.
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DECB Fields See This
- Write Action
Completion Code Flag Byte Sense Byte or Error TP Code Optype Code Description
Offset 0 Offset 24 Info as Indicated Offset 28 Offset 5
I I I WRITE Ti - Good
response to text
7://Y a
< | | |
WRITE TT ~ Good
| l response to text
' l l WRITE TIC- l
Authorized 1D
l I | received , .
l l l WRITE TR/TRM - l
| l ENQ received l 2
| | WRITE TQ - Good
| ‘ acknowledgement | 1
. Y EOT Response - Status/Sense Message Pending 3
l Sense Byte | |
I i /“’\Y DLE - EOT Received (Disconnect Req) 4
l ’ l WRITE Ti
| - 5
l ‘ WRITE T
I |-— 6
A
| | | ’
l I ' Y | WRITE TQ 8
Error | WRITE TR
Info | ! 9
‘ ‘ m\Y NAK Received - Status/Sense Msg Pending o 3 °
N l Unknown Condition 10
Error I |
Info
| | /O'I\Y ID NAK Received - Status/Sense Pending 3
Receilved 1D Did Not Compare |
I N Invalid ID Received _ n
l WACK to Initial Operation
- Keyboard, Printer, ID
IWACK Received | ) /07\Y Reoder sy .
1 I
‘ WACK to Data or ENQ -
N Printer Busy
I —» 13
I | Unknown Condition > 10
I | | |
| | .

Figure 4-9.

120

DOS BTAM, DOS/VS BTAM, and DOS/VSE BTAM-ES, Remote
Dial Write Completion Analysis



DECB Fields See This
- Write Action
Completion Code Flag Byte Sense Byte TP Code Description
Offset 0 Offset 24 Offset 16 Offset 28
g | |
! % 1
i | 14
i 07 > 3
Y
l 07 —_— 12
| g
| 13
i ¢ 10
\Y Y Y
41/ ' 01 5
N N N
‘ —7
OE/ Y > 15
T |
! ! 10
| |

Figure 4-10. O0OS BTAM and 0S/VS BTAM, Remote Dial Write Completion
Analysis
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possikle, including, in order of importance: the DECBE (with any user
extensions you may have appended); DTFBT fcor the line grouf; any
terminal-status tables you may have in your program; I,/0 Lkuffers; and
application program areas. These should be dumped to an external device
for printing and analysis. You should then issue a Write TCisconnect to
disable the line, follcwed by an Initial or Ccnnect macrc instruction to
precrare for further operaticn.

Read Action Descripticn Thirteen

Explanation: An I/C error has occurred on a read operatiorn. The error
can ke a result of lost data, data check, or data overrun. The text
received is in errcr.

Action: Issue a Write Lisconnect (TD) to disceonnect the line. This is

Erokably the most likely action Lecause BTAK has already tried
unsuccessfully the specified number of times.

As an alternative, you can issue a Read Repeat (TP) to reattempt to read
the text from the 3275.

operation on the line. The respcnse means:

Write Initial: Text received properly

Write Continue: Text received properly

Write Connect: Proper terminal ID has teen sent Lty the 3275;
terminal is now ready fcr data.

Write Inquiry: Positive response to CEU rid for the line;
3275 is ready to receive data.

——

Explanation: The 3275 has responded with an ID NAK during ccnnection and
ILC verification segqguence. The 3275 is sending the IL for verificaticn
kut indicates that it has a sense/status message pending which you must
read tefore continuing.

If the connection fprocess has been ccomrleted and a Write Inquiry
solicits a NAK from the 3275, then the 3275 is again indicating that it
has a sense/status message pending.

The third instance that could lead to this condition is a Write Initial
or Write Continue issued during a Write Text sequence. A response of
ECT freom the 3275 instead of ACK-0 or ACK-1 indicates an outstanding
sense/status message at the 3275.



Action: Issue a Write Reset macro instruction to reset the line; then
issue a Read Continue macro instruction to read the sense/status message
from the 3275. 7You shculd issue another Read Continue after receipt of
the sense/status to allow the 3275 to transmit EOT and clear its status

connection. The message has the form:

.___-
m o
fo———
a8
b —
o
b —— —
> Hn
W
b - — ]
[SRHWT]
b 3 b
D ——

b - — ]

Ycu should now analyze the two SS bytes, as descritked under the heading
"cense/Status Analysis" and take the afpprofriate corrective action.

Explanation: The remote operator has requested immediate disconnection
through use of the DISCCNNECT switch on the display, and hkas prokatly
already hung up the phcne.

1. If the data set has Auto Disconnect and the device was dialed by
the computer, issue a CONTROL Disable cr a Write Break macro
instruction on the same DECE.

Example: [symkcl] CONTROL DECBNRAME,TD,MF=E

2. If the data set does not have the Auto Lisconnect Feature, or if
the data set has Auto Cisconnect and the device was not dialed by
the computer issue a Write Lisconnect macro instructicn against the
same DECB. Then issue a Write Initial or Write Ccnnect to call
another terminal, or a Bead Initial or Read Connect tc await
another call.

Write Initial macro instructicns, the 3275 failed to respond to your
Frogram's transmitted IL sequence within the TCU 3-seccnd timeout
interval. This is prcktably a terminal hardware error; this particular
terminal should probably not be called again until checked.

If the Write Initial has successfully established a connection with the
3275 (including receirt of the ID sequence), then this ccmpletion
indicates that the 3275 has failed to respcnd to the text block
transmitted as part of the HWrite Initial.

Action:

1. 1Issue a Write Disconnect macro instructicn on the same LECB to
disconnect and disable the line.

2. 1Issue another Write Initial or ¥Write Connect macrc instruction to

the same terminal (if immediate retry is desired), or to another
terminal.
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Hrite Action Descripticn Six

e S =T

ccnnection with the 3275 (including receipt of the II sequence), the
3275 has failed to resrond tc the text block transmitted as part of the
Write Initial.

—— e

Explanation: A text blcck was sent to the 3275 using a Write Continue,
tut the 3275 failed to acknowledge the block within the TCU's 3-second
timeout interval.

Action:

A, Issue a _Write Inquiry macro instruction to ask the 3275 to
retransmit its last response. The response may have Lkeen garbled or
a momentary line lcss may have occurred. 0S &nd 0S/VS provide an
area for the response to be read into. There are two ways to
provide BTAM with fcinters to this area:

1. The ENTRY cperand technique. You provide a parameter 1list
pointer with the ENTRY ofperand of the Write TQ. The parameter
list contains the fullword address of the respcnse input area,
and a fullword constant containing the length of the input area
(2 is sufficient). For example:

(symbol) WRITE LCECBNAME,TQ,,,,PARMLIST,MF=E

PARMLIST DC A (RESPAREA) ADDR CF RESPCNSE INPUT AREA
DC F'z° LENGTH OF RESPONSE INFUT AREA

RESPAREA DS CL2Z RESPONSE INPUT AREA

2. The DECB extensicn technique. You rrovide the address and
length of the response input area in the Write TQ macroc
instruction itself, which then stores the information in the
DECB extension. For example:

(symnbol) WRITE LCECBNAME,TQ,, (,RESPARERA), (,2) MF=E

The method you use must agree with the specificaticn of the
BTMOD macrc instruction DECBEXT parameter. If BTMCD specifies
DECBEXT=YES, ycu must use the LECE extension technique;
similarly, if you use the DECB extension technique, ETMOD must
specify DECBEXT=YES. The BTMOL parameter choice may be dictated
by other terminal tyges in the system. Conversaticnal reads and
writes to a 2770 require the LECB extension, and you would then
have to use the same technique.

B. If the Write TC completes successfully, you may send another Ltlock
of data with Write Ccntinue, or end with Write EOT. If fWrite TQ is
nct successful, issue a Write Disconnect followed Lty Rrite Initial
or Write Connect, as desired.

Write Action Lescripticn Eight

Explanation: The 3275 has failed to respcnd tc the Write Inquiry macro

instruction; BTAM has retried the number of times specified in the
DIFBTI. Further attempts are prokably useless.
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Write Action Lescripticn Nine

Explanation: You issued a Write ECT orWrite Reset macro instruction to
relinquish control of the line, and the 3275 has not kid for control
within 7 seconds for 0S, or the number of seconds represented by 3 times

the number of retries specified in DTFBT in LOS and DOS/VS.

of this type of time-cut, and if a reasonable number is exceeded,
disconnect the line and reinitialize for another call.

You could also issue a Read Inquiry Monitor, which will not time out,
following this first completion of the Write EOT or Write Reset.

Alternately, you could issue a Write EOT Mcnitor or Write Reset Monitor,
neither of which will time cut, instead of the Write EOT.

If the Monitor macro instructions are used, be aware of the possibility
an operator may leave the terminal without requesting disconnection,
which could result in substantial line toll ccsts. You 'should perhaps
set a timer interval when issuing a Monitor operation, and stop the
operation with a RESETPL macro instruction if the operaticn is not
ccmplete within the time interval.

Write Action Descripticn Ten

= A3 A% D 5

cccurred, which is prokably caused by a programming error such as
issuing an invalid macrc instruction sequence.

Fossible, including, in order of importance: the DECB (with any user
extensions you may have appended); DTFBT for the line groug; any
terminal-status tables you may have in your program; I,/0 ruffers; and
application program areas. These should be dumped to an external device
fcr rrinting and analysis. JYou should then issue a Write Lisconnect toc
disatkle the line, follcwed Ly an Initial or Ccnnect macro instruction to
rrerare for further operation.

Write Action Lescripticn Eleven

Exrlanation: An IL sequence other than any specified in the DFTRMLST
macrc instruction has Leen received from the 3275 during a Write Initial
or Write Connect operation.

fcllovwed by another Write Initial or Write Connect to enakle the 1line,
as appropriate.

Because terminal IL lists are not reentrant and reusakle, it may

te:
rpropriate to do an ID check against a common list at this point.

BRote
Lte a

estatlish communicaticns with a Write Initial or Write Connect. This
indicates a "busy" ccndition invclving the keyboard, operator IL card
reader, or printer.
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Acticn: Issue a Write Lisccnnect to disconnect and disable the line,

followed by another Write Initial or Write Connect to establish
ccnnection with another terminal.

Write Action Descripticn Thirteen

This condition occurs cnly if you had the Start-Print tkit cn in the
Write Control character. WACK indicates that the text has been
successfully received and that printing has started. Nc further text
transfers are possible until the printing is finished.

ccntrcl of the line and monitor for completion. When this WRITE TRM
completes, issue a Read Continue to receive the sense/status message
frcm the 3275 indicating device end (sense/status Lytes = X'C240'). On
receipt of this message and its following EOT, you may initiate any new
transmissions you desire, or monitor the line for terminal activity.

Write Action Lescripticm Fourteen

Explanation: The ackncwledgment received from the 3275 in response tc a
write command is not the exrected alternating acknowledgement (ACK-0 or
ACK-1). A message may be lcst.

its last response (for example, ACK-0, ACK-1, or NAK).

If you are unable to reconstruct the message cr resolve the sequence of
acknowledgements, issue a HWrite Cisconnect (TL) to disccnnect the line.

Write Action Lescripticn Fifteen

Explanation: Cata received from the 3275 in response to a conversational

write is in error. The indicated cause of the error is lost data, data
check or overrun. >

Acticn: Issue a Read Repeat (TP) to reattempt to read the text. BTAM

has already tried a srecified number of times so if the condition
ccntinues, issue a Write Disconnect to disconnect the line.

LOCAL EVENT COMPLETION ANALYSIS

The information in this section should help you design or ccde tke
portion of a terminal ccntrcl prcgram which, upon completicn of 3270 I/O
oreration, analyzes the circumstances of the completion and decides the
proper action. A local 3270 includes a 3272, a 3274-1B, or a 3274-1C
ccntrol unit.

The descripticn of the 3270 local event completion analysis is organized
in six parts. Four of the farts are flowcharts contained in Figures
4-11 through 4-14. These flcWwcharts are a logical sequence in which
ccompletion information can Le analyzed after a Read or Write operaticn.
The Erase/Write Alternate ccmmand performs the same functicn as the
ERASE/WRITE ccanmand and causes a device with alternate tuffer capakility
to enter alternate buffer mcde. On local 3274-1D devices, the Prepare
to Read command enables the display system to communicate with the hcst
program so that, at selecticn time of a particular display or printer,
the display system knows the next program action. The Rrite Structured
Field (TSF) command causes a 3274 to enter Write Structured Field mode.
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DECB Fields

See This
Read Acti
Completion Code Sense Byte Dzscrip‘:i:;n
Offset 0 Offset 16
’ 1
| RESETPL
2
RFT on READ T! 3
READ TI After RFT Process o 4
| 5
| -
|
| Operation Check = 7
T
l Control Check 8
| Data Check 9
DC, Unit Specify
} nit Specify - 10
Bus Out
| n
3 Intervention Required
l 12
CR
l > 13
‘ [

Figure 4-11. DOS BTAM, DOS/VS BTAM, and DOS/VSE BTAM-ES, Local Read

Completion Analysis

127



DECB Fields See This

Read Action
Completion Code Flag Byte Error Status Sense Byte Description

Offset 0 Offset 24 Offset 29 Offset 16

&

Loop

OLTEP

Intercept

Undefined

AN |
| |
| |
' l
| |
‘ |
{ |
], /m\y J OLTEP After Error ! 4
| =
| |
| |
| |
| |
| |

/\Y oc |. ;

1/O Error 8

Buffer Doubtful

1/O Error

Figure 4-12, OS BTAM, 0OS/VS BTAM, and DOS/VSE BTAM-ES, Local Read
Completion Analysis

Figures 4-11 through 4-14 refer to the action descripticns that
imnmediately follow. The acticn descripticns are in the following
fcrmat:

. An explanation of the causes of the completicn ccnditicn

] The advised actions and comments, where appropriate

[E:]

ead Action Lescripticn One

Explanation: The Read cperation has been completed successfully. The

input message may take cne of several formats.

1
Structured Field(s) |
|

J

AIL AID

x'88"

T

CURSOR ALLCRESS | FIELL DATA or
|
i

.__-
b — — o

T
|
|

A

o o—

If the operator has initiated the transacticn other than with the TEST
RECUEST key, the message has the above general format. The following
variations are alsc possible:

. If the CLEAR key cr Program Attenticn key was pressed, the AID byte
is the only character received.

° If there are nc mcdified fields and the oferation was a Read
Yodified, only the AID kyte and cursor address are received.
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Action: The acticn taken depends on the line ccntrol program. You may:

. Check for the availability of output and, if present, vwrite to a
terminal with a Write Initial (TI), Write Erase (TS), Erase/Write
Alternate (TSA), or Write Structured Field (TSF) or issue a Write
Unprotected Erase (TUS) to the same format again. Write Unprotected
Erase does not transmit text.

. If no output is available, issue a Read Initial (TI) so that the
next operator acticn is recognized.

on: The previcusly initiated Read Initial (TI) was terminated

i
message receirt, by a RESETPL macrc instruction.

Action: The appropriate action depends on the line control prograr. You

—_——===s

. If there is output for the control unit, issue a Write Initial (TI),
Write Erase (TS) or Erase/Write Alternate (TSA) to send tke message.

] Resume the Read Initial (TI).
. Issue a CLOSE macro instruction to terminate operations on the

control unit.

Read Action Descripticn Three

a Read Initial (TI), and a TWAIT macro instruction has not Leen issued.

Acticn: Issue a TWAIT macrc in the form:

TWAIT (R1) ,TERMTST, (R2)

(R1) is a register that contains the address of the LECE, which is
posted as complete on the satisfaction of the TWAIT; (R2Z) is loaded with
the address of the TLECE, which is posted with the X'42' ccmpletion ccde.
The completion code shculd nct be altered prior to the issuance of the
TWAIT.

If the online terminal test facility is not availatle, the

RECUEST-FOR-TEST message might be processed the same as a CLEAR key
derression.

Bead Action Descripticn Four

Explanation: The contents of the 3270 ruffer are unreliakle tecause cf
Erevious processing of a RECUEST-FOR-TEST message.

Action: The entire buffer must be reinitialized with a Write Erase (TS)
or Erase/Write Alternate (TSA). This could require maintaining an image
cf the device buffer during frocessing because the buffer may te the

cumulative result of multiple I/0 transacticns.
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Action: Take a PDUMP or SWAP dump or the system. Issue an operator

awareness message and terminate the system after recording
checkpoint/restart informaticn, if required.

Read Action Descrifpticp Six

cccur The prokable cause is a program error.

Action:

o Take a PDUMP or SKAF dump of the system for analysis.
o Notify the operatcr of the ccnditicn.

L Issue a Read Initial (TI) to resume input.

plapation: The 3272, 3274 Model 1B, cr 3274 Model 1D has detected an
er

Ex
operation check. Possible causes are:

The data stream transmitted as the result of a Read Modified from
Position (TMP) or Read Buffer from Positicn (TBP) contains an
illegal buffer address.

o The data streams ccntain a Write Ccntrcl Character that specified
start print.
Action:

] Take a SNAP dump or EDUME of the offending data streams for
analysis.

o Issue a transacticn-cancelled message to the terminal.

® Inform the system cperatcr of the cccurrence.

Read Action Descripticn Eight

coentrol check conditicn. The addressed device failed to perform an
creration or respond tc the control unit within a pericd of time
determined by the control unit.

] Retry the failing creraticon the specified number of times.
. Notify the operator of the occurrence.

. Mark the terminal as out of service.
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. Remove the terminal from the line group by issuing a CHGNTRY macro
instructicn of the form:

(for 0S and 0S/VS
CHGNTRY (R1) ,AITLST, (R2),,SKIP

(for DOS and DOS/VS)
CHGNTRY (R1) ,ATTILST, (R2),SKIE

R1 is loaded with the address of the DIF/ICB and R2 is loaded with
the relative line number of the terminal.

e After repairs have Leen made, the terminal can be fplaced back in
service in response to an operator command through the use of a
CHGNTRY macro instructicn with the activate parameter.

Read Action Descripticp Nine

Explapation: The 3272, 3274 Model 1B, cr 3274 Model 1D has detected a

] The entire device Fruffer must be reconstructed with an Erase Write
(TS) or Erase Write Alternate (TSA) ccmmand.

° If desired, the failing operation may then ke retried. This may
require maintaining an image of the current buffer content which may
consist of several I/C operatioms.

e It may be preferakle to issue a Erase Write (TS) or Erase/Write
Alternate (TSA) ccmmand indicating that the tramsacticn has atorted.

Proceed as in Read Acticn Description Eight.

KRead Action Descripticn Eleven

Exrlanation: The 3272, 3274 Model 1B, or 3274 Model 1D has detected a

bus-out check (inccrrect parity cn a command cr data received from the
channel).

crerational).
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S

e Notify the system cperatcr of the conditicn.

° Take the terminal cut of service. See Read Action Lescription Eight
for an example of the CHGNTRY macro instruction.

] Reissue the failing macro instruction if it was Read Initial (TI).

Explanation: The 3272, 3274 Model 1B, or Mcdel 1D has detected an

invalid command.

Acticn: Same as Read Action Lescription Seven.

Explanation: The Write cperation has been pcsted complete without error.
For a DOS, DOS/VS, or L[OS/VSE printer, this only signals that the print
cperation has begqgun. Frint errors which occur after channel end are
posted through a return code '30' on the subsequent Read or Write
cperation.

terminals on this contrecl unit and send a Write Erase or Erase/Write
Alternate (TSA) or Write Initial (TI). 1Issue a Read Initial (TI).

Note: Channel end posting fcr printers releases the DECB after the print
cycle. Separate DECEs are reccommended for printer operaticns to allow
the applicatiocn program to perform I/0 operations to other devices while
print operations are in progress. The separate DECBs avoid extended
waiting for completion of a print operation.

Brite Action Descripticn Twc

Explanation: BTAM has detected a cancel condition, which is probably a
user progranm problem.

Action: Same as Read Acticn Lescription Five.

Explanation: This is an undefined error that should not occur, probably
caused by a program errcr. :
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DECB Fields

Completion Code

Sense Byte

Offset 0

Offset 16

See This
Write Action
Description

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Figure 4-13. DOS BTAM, DOS/VS BTAM, and DOS/VSE BTAM-ES, Local

Write Completion Analysis
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DECB Fields

See This
Completion Code Flag Byte Error Status Sense Byte \ge"s‘:igci::n
Offset 0 Offset 24 Offset 29 Offset 16

7 > /\ 1
g Y |

i n

“ DY | - 12
g |

a1 N l[ 3
Y /\/ [

Y T n

T —> 9

|
|
|
|
l
|
|
|
|
|
|
|
|

Figure 4-14, OS BTAM and 0S/VS BTAM, Local Write Completion
Analysis
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Explanation: The 3272, 3274 Model 1R, or 3274 Model 1D has detected an

operation check. Possikle causes are:
. The data stream ccntains an invalid buffer address.
. The data stream ends prior tc the ccompleticn of an order sequence.

Action: Same as Read Action Lescription Seven.

%rite Action Descripticn Five

Explanation: The 3272, 3274 Model 1B, or 3274 Model 1D has detected a

control check. The device failed to perform an operaticn cor respond to
the 3272 or 3274 in the time allowed by the control unit.

Explanation: The 3272, 3274 Model 1B, or 3274 Model 1D has detected a

data check. This is a hardware error.

Action: Same as Read Acticn Lescription Eight.

Krite Action Descripticn Seven

Explanation: A printer cr display has detected a data check. This is a

Rrite Action Lescripticn Eight

Explanation: The 3272, 3274 Kodel 1B, or 3274 Model 1L has detected a
bus-out check (incorrect parity on a command or data received from the
channel).

Explanation: The addressed device is unavailable (powered cff or not
operational).

Action: Same as Read RAction LCescription Twelve.

Explanaticn: The 3272, 3274 Fodel 1B, or 3274 Model 1D has detected an

invalid command. This could be due to an ERASE/WRITE ALTERENATE command
cr a WRITE STRUCTUREL FIELD command's being sent to a 3272 or 3274-1B,

or to a PREPARE TO REAL command's being sent toc a 3272 or 3274-1B.
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Hrite Action Descripticn Eleven

—_===

Explanation: The input/cutput request was rejected because an error
occurred following the rrevious operation or request-fcr-test
processing.

Explanation: A permanent I/C errcor has occurred.

Action: Same as Read Acticn TCescription Eight.

SENSE/STATUS ANALYSIS

Unlike previous terminal systems which told you only that an error had
occurred, the 3270 Infcrmaticn Display System has a self-diagnosis
system to inform the central site of error or completicn ccnditions. 1In
remote configuraticns this sense/status infcrmation is communicated in a
srecial message format as illustrated in the Read Completicn Analysis
sections (Read Action Lescription Three fcr remote dial, Read Action
Description One for remote leased multipoint).

Eroper analysis and use of the sense/status bytes may imprcove system
availability. In many cases, a specific retry operaticn can correct an
error conditicn and allcw ncrmal system operation to proceed. BAlso,
cenditions requiring manual intervention, such as a powered-down disglay
or printer, or a printer ocut of paper, can be quickly identified.

Ercper personnel can ke notified to correct the situaticn. Seriocus
hardware malfunctions may be identified, lcgged out, and ccmmunicated to
FICcfFer maintenance personnel as an aid in diagnosing and ccrrecting the
problem. For a defailted description c¢f the Sense/Status BAnalysis
takle, see the IEM 327C Infcrmation Display System: Component
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CHAPTER 5. TCAM SUEECRT

Ancther access method that can be used in the telecommunications
management of the 3270 display system is the Telecommunications Access
Method (TCAM). TCAF ccntrols data transfer Lketween main storage and
local or remote display stations. It cperates under 0S/VS1 and 0S/VS2
and surports the 3270 display system in areas such as device scheduling,
diagnostic testing, and errcr handling and reccrding. (See Figures 5-1
thrcugh 5-4.)

This chapter presents cnly an overview of TCAM support for the 327C; it
does not give a complete description of TCAK support. The follcwing
TCAM publicaticns provide detailed infcormaticn about TCAM:

0S/¥S ICAM System Programmer's Guide TCAM Level 1C, GC30-2051

0S/¥S ICAM Macro Beference Guide ICAM Level 10, 6C30-2052

Operator's Likrary: CS/VS TCAM (Level 10), GC30-3037

Advanced Communicaticns Function for TCAM, System Programmer's

d Communicaticns Function for ICAM Macro Reference Guide,
3

Advanced Communicaticns Function for TCAM, Prog Prcd, Operator's
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Advanced Communicaticns Function for TICAM, Version

Advanced Communications Function fcr TCAM, Version 2 Cperation,
S5C30-3136

TCAK addresses, rolls, and manages binary synchrcnous line ccntrcl (BSC)
and synchronous data link ccntrol (SDLC) according to the user's
definition. Read modified is the only TCAM read operaticn fcr the
remote 3270.

The following secticns discuss scme of the TCAM macrc instructicns and
cperands that affect the 327C; for complete information abcut their use,
see the TCAM publicaticns cited above. Figure 5-5 indicates which TCAM
macros are used to define 3270 stations according to their attachment
mcde. The switched 3275 is not supported Ly TCAM.
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BSC SNA

Non-SNA Non-

Local NCP NCP Local LU.TO LU.T2
TCAM10 Direct’ X X X - X -
ACF/TCAM Version 0 X X X - X X
ACF/TCAM Version 22 X X X X X X
TCAM10 Direct with TSO '+ ® | X X X - X -
ACF/TCAM/TSO Version 0° X X . X - X X
ACF/TCAM/TSO Version 2° X2 X X? X? X? x?

Note: The switched 3275 is not supported by any release of TCAM.
! The 3278 Model 5 is not supported.

2 The extended 3270 data stream is supported.
3 The 3270 printers are not supported by TCAM/TSO.

Figure 5-1. TCAM Release Support of 3270 Attachment Mcdes

0s/vs2
0s/vs1 SVs MVS

TCAM10 Direct X X X
ACF/TCAM Version 0 X X X
ACF/TCAM Version 2 X - X
TCAM10 Direct with TSO - X X
ACF/TCAM/TSO Version 0 - X X
ACF/TCAM/TSO Version 2 - — X

Figure 5-2. TCAE Release Surpcrt under GCS/VS1 and 0S/VS2.

DcB TSO (TIOC) Record

API APl API
TCAM10 Direct X X -
ACF/TCAM Version 0 X X -
ACF/TCAM Version 2 Release 1 X X -
ACF/TCAM Version 2 Release 2 X X X

Figure 5-3. TICAK Release Support of Applicaticn Program Interface Tyfes
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BSC SNA

Non-

SNA Non-

Local NCP NCP Local LU.TO LU.T2
TCAM10 Direct - ' - - - -
ACF/TCAM Version 0 - / X - X X
ACF/TCAM Version 2 Release 1 - / X X X X
ACF/TCAM Version 2 Release 2 X / X X X X
TCAM10 Direct with TSO - / — - - —
ACF/TCAM/TSO Version 0 - / X ~ X X
ACF/TCAM/TSO Version 2 Release 1 - / X X X X
ACF/TCAM/TSO Version 2 Release 2 X X X X X

Figure 5-4. TCAM Release Support of Cross-Domain Networking for 3270
Attachment Modes

BSC SNA

Non-SNA | Non-

Local NcP NCP Local LU.TO LU.T2
DCB X X - X - —
INVLIST X X - - - X!
TERMINAL X X X X X X
GROUP - - X X X X
OPTION X X X X X X

' Switched lines only.

Figure 5-5. TCAM Macrcs Used to Define the 3270 Device Acccrding to
Attachment Kode

TEEMINAL MACRO INSTRUCTION

The TERMINAL macro instructicn defines the cluster ccntrol unit and the
devices attached tc it (for ESC and SNA). It is only required for 3270
ccntrol units if general polling is specified.

Figure 5-6 gives the TERMINAL macro operands used to define 327C devices
acccrding to attachment mode.

The USS operand is the only distinguishing operand fcr LU.TC or

o=

cte:
U.T2
To specify LU.TI0 code USS=3270
Tc specify LU.T2 ccde USS=SCS
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Non-SNA- |BSC SNA
Locals Non-NCP NCP Local LUTO LU.T2

ACTIVE - — o) o) o] 0
ADDR - R
ALTDEST o o o)
BFRPAD -
BUFSIZE o [ [6)
CALL! — - -
CDABLE - - o - -
CINTVL! - - - - -
cLock! - - - - -
DCB R R - R -
DIALNO! - - - - -
ENCRPT - —
FEATURE o] o]
GROUP - -
LEVEL 0 0
LLAT - -
LMD o) [o) o
LOCADDR - - -
MAXBFRU - - -
MAXDATA! | — - -
MAXOUT! - - -
OPDATA o o o]
PASSLIM!
QBY
QUEUES
RETRY!
RLN
SCRSIZE
SECTERM
SPECOUT -

|

|
o} ol o

|

|

|
|
ol o

|

o] ©

(o} i1} N o]
O] | OjO] ©

o
o

O|lDjO|B|O|W|O|O

|
|

I
|

[e]
(o]

|
|
|
|
I

|
DD
2|3
T
DD

o|lo|mjo|m|m}jOjO|0O]|O

o|O0|>
[eR Kok =]
olo|>m
ojo|x

|
O|0O|O|>
|
|
|

TBLKSZ - o
TCMSESN - - -
TERM R R R
uUss - - -
UTERM! - - - - -

nf{J/| O
| B} O

O] 1| B} O

O = optional R = required — = not used

Note: Not all these operands are valid for every release of TCAM. Consult the
macro reference guide for your release of TCAM to determine which
operands can be used.

! For switched lines only.

Figure 5-6. TEBMINAL Macro Operands Used tc Define 2270 Devices
Acccrding to Attachment Mode
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INVLIST MACRC INSTRUCTICN

The INVLIST macro instructicn generates the rolling list fcr BSC non-NCP
2270s, the tyre of read operation for 3270 non-SNA locals, and the IDs
for SNA switched 3270s. Each INVLIST macrc defines the fpolling
characters for all devices cn a ESC non-NCE line. TCAM requires a
specific poll entry fcr every 3270 printer and display, whether rpolled
cr not. If general polling is desired, an CRLER= sulkoperand specifying
the general pcll characters for each BSC cluster contrcl unit must also
ke included in the INVIIST macro specification.

IELRE MACRO INSTRUCTICN

The IEDRH macro instruction is used for LU.T2 SNA 3270s tc set Eegin
Eracket, End Eracket, and Change Direction flag bits in the SNA Request
Header in outgcing messages.

GRCUP ANL LCB MACRO INSTRUCTIONS

TICAY has the concert of "line groups," sets of lines that bhave common
characteristics and that permit cperatcr ccntrcl of a ccllection of
lines with single commands.

For non-NCP BSC and ncen-SNA lccal stations, line groups must be defined
for lines to which 3270 devices are attached with the line group LCB
macrc instruction. Figure 5-7 indicates which DCB macrc cofperands are
used to define such line grours.

For NCP ESC and all SNA 327C devices, line groups are defined with the
GRCUP macro instructicn. Figure 5-8 indicates which GRCUP macroe
orerands are supported for various modes of 3270 attachment.

The LCB macro is also used tc define 3705 controllers operating in NCP
mcde and SNA local clusters. The principal information suprlied by the
LCE macro for these tyres of resources is the TCLCNAME of a JCL IL card,
which defines the subchannel to which the physical unit is attached.

See the TCAM publicaticns for further information on this use of the DCB
macro.

LEFINING LOCAL NON-SNA 3270 CLUSTERS

Fach non-SNA local 327C control unit is considered to ke a line grougp
and therefore requires a LCCE macro. Each device attached tc the control
unit is treated as a "line," since it has its own suktchannel address,
and therefore requires a unique RLN= ofrerand value on the TERMINAL macro
refresenting the device. A separate INVLIST macro must ke coded for
each station on the ccntrol unit.

Cynamic buffering is not surported for the local non-SNA 3270.
ECI=(N,N) must be used.

If ycu are defining a local 3270 that uses the 3278, 3279, 3287, or
3289, you should ncte that they must be specified as scme cther 3270
device of the same tyre (for example, the 3278 display must be specified
as a 3277 display).
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Non-SNA | BSC SNA
Locals Non-NCP NCP Local LU.TO LU.T2

BUFIN o o
BUFMAX o ) I /
BUFOUT ) ) I 4] j
BUFSIZE o ) [ j

CPRI ) ) I /

DDNAME R R I [

DSORG R R l I

EXLST o 0 I

INTVL - o

INVLIST R R

MACRF R R

[
|
I
MH R R !
l
l

PCI R (o} / 7
RESERVE (o} (o] 1 l [
SCT o o I [ l
TRANS R R

O = optional R = required — = not used

Note: Not all these operands are valid for every release of TCAM. Consult the macro
reference guide for your release of TCAM to determine which operands can be
used.

Figure 5-7. [LCB Macrc Oferands Used to Define 3270 Devices Acccrding
to attachment Fcde
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BSC SNA

Non-SNA

Locals Non-NCP NCP Local LU.TO LU.T2
BUFMAX (o] ] (o] [o)
BUFOUT / / o o o o
BUFSIZE / / (o] o) o) o]
INVLIST / / - - - o
MH / / R R R R
OPACING / / - o - (o}
PACK / / o [¢] o] (o]
PCI / / (o] [e] (o] o
TRANS / / o o ) o
RAPIMH (o] o o] o]
O = optional R = required — = not used

Note: Not all these operands are valid for every release of TCAM. Consult your
TCAM macro reference guide for your release of TCAM to determine which
operands can be used.

Figure 5-8. GROUP Macrc Operands Used tc Lefine 3270 Levices Acccrding
to Attachment Mode

SAMELE RESCURCE DEFINITICNS

Following are sample definiticns for each type of 3270 disglay
attachment sufpported ry TCAF. 1In each sample are defined a line group,
line, cluster controller or physical unit, cne device cor lcgical unit,
and an invitation list (if necessary). 1In real-life ccnfiqurations, a
line group ‘includes several lines, each line has several cluster
ccntrollers or physical units attached to it, and each cluster
controller or physical unit has many devices or logical units attached
tc it.

GRE3274 GROUP BUFOUI=2,BUFMAX=2,MH=SNAEDSMH, PCI= (,N),
RESEEVE=(30,27) ,OFACING=5,
TRANS=EBCD,BUFSIZE=2000

HDX3274 TERMINAL AL RLX=1,
GROUP=GRP 3274,
TERM=LINE,ACTIVE=NC

HE13274 TERMINAL AL TERM=PUNT,
ACTIVE=NO
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HL13274 TERMINAL AL RLN=1,ACTIVE=(YES,NO),USS=SCS,
TERM=LUNT, TCMSESN=NORMAL, FEATURE= (NOEREAK, NOATTN) ,
GROUP=GRP3274,SCRSIZE= (24,80,43,80) ,
CEY=T,LEVEL= (0, 255),
QUEUES=DRT,
SECTERM=YES,

LMD=YES
Remote LU Type 0
GEE3270 GROUP EUFCUTI=2,BUFMAX=2,BUFSIZE=2000, ME=SNAEDSMH,
PCI=(,N) ,TRANS=EBCD
HDX3270 TERMINAL RLN=1,GROUP=GRP3270,TERM=LINE,ACTIVE=NO
HP13270 TERMINAL TERM=PUNT,ACTIVE=NO,FMEROF=0,TSERQF=1
HLC3270 TERMINAL RLN=1,ACTIVE=(YES,NO) ,USS=3270, TERM=LUNT,

TCMSESN=NORMAL,FEATURE= (NOBREAK,NCATTIR),
GRCUF=GRP3270,SCRSIZE=(24,80) ,Q0BY=T,
QUEUES=DRT,SECTERM=YES,LMD=yes

Ncn-NCP Remote BSC

CCEB3274R DCB CSCEG=TX,MACRF=(G,E) ,LLNAME=DD3274E,EUFSIZE=2(C0,
INVLIST=INV3274R,MH=BSCEDSMH, TRANS=EBCD,
RESERVE= (30) ,INTVL=7,BUFOUT=2,PCI=(,N),SCT=EBCD,
EUFIN=2,BUFMAX=2,CPRI=S

INV3274R INVLIST CRDEE= (EP3274CL-4QU07F7F2L,EP3274ST+404C40402D)
E0T=37,AUTO=NO

EE3274CL TERMINAL CEY=1,TERM=327C,TLCB=CCE3274R,RLN=1

EE3274ST TERMINAL QUEUES=DNT,QBY=T,SECTERM=YES,TERM=327R,

LEVEL=(0,255) ,DCBE=CCE3274R,NTELKSZ=3500,
TBLKSZ=2000,ADDR=606040402D,RLN=1,
SCRSIZE=(24,80,43,80)

Ncn-SNA Local

CCE3274L DCB DSORG=TX, MACRF=(G,P) ,DDNAME=DL3274L,
EUFSIZE=1000, MH=BSCELSMH, TRANS=EBCL,EUFMAX=10,
INVLIST=(INVYAL) ,RESERVE=(30) ,BUFIN=10,BUFQUT=10,
ECI= (N,N) ,SCT=EECL,CERI=S

INVYAL INVLIST ORDER= (YAL=+06)
YAL TERMINAL CUEUES=MRT,QBY=T,SECTERM=YES, TERM=327L,

LEVEL=(0,255) ,DCB=DCB3274L,RLN=1,
SCRSI1ZE=(24,80,43,80)
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LCE3274s DCB CSORG=TR, DDNAME=DD3274S,MACRF=(G,P)

G3274s GROUP CEACING=5,BUFSIZE=2000,EUFOUT=2,BUFMAX=2,
MH=SNAEDSMH, TRANS=EBCD

B3274s TERMINAL TERM=FULC,ACTIVE=NC,LLAT=(1,6) ,CLCE=LCE3274S,
BFRPAL=23,MAXBFRU=4

L327452 TERMINAL TERM=LUNT,ACTIVE=(YES,NO) ,LCCALLR=2,CUEUES=LRT,
TCMSESN=NORMAL,RLN=1,GROUP=G3274S,CRY="T,

LMC=YES,USS=5CS,FEATURE= (NOBREAK,NOATIN) ,
SECTERM=YES,SCRSIZE=(24,80,43,80)

KCE Remote BSC

G3271EsC GROUP MH=BSCEDSMH,BUFMAX=2,BUFSIZE=2000,BUFQUT=2,
ECI=(,N) ,TRANS=EECL

C3271EsC TERMINAL RLN=1,TERM=327C,CBY=T,GROUP=G3271BSC,ACTIVE=NO

£3271BSC TERMINAL RLN=1,TERM=327R,QBY=T,GROUP=63271BSC,CUEUES=DRT,

ACTIVE=NO,SECTERM=YES,LEVEL= (0, 255),
SCRSIZE=(24,80,43,80)

INTRO MACRC INSTRUCTICN

The INTRC macro supplies the bulk of TCAM initializaticn information,
including the type of lines. Code the LINETYPE= operand on the INTRC
macro as indicated in Figure 5-9.

CCNTROLLING THE 3270 NETWOEK

After defining the 327C system tc TCAM, you use the TCAM Message Handler
(MH) macros tc process and ccntrol the I/0 for 3270 systems. The
following sections discuss some aspects of message handling for the
3270.

LINETYP Non-SNA BSC

Operand Locals Non-NCP

STSP X

BISC - X

Both X X

Note: Support for NCP attach. and SNA locals is

independent of the LINETYP operand.

Figure 5-9. 3270 Attachment Modes Supported According to INTRO
LINETYP Cperand
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MESSAGE HANDLIKRG

ICAM messagdge handler macro instructions can te used for editing and
manipulating of data when the data arrives and before transmission. The
user, however, must design .and control the panels and handle the data
strean.

For all but non-SNA local 3270s, TCAM always reads data with a Read
Modified command. For ncn-SNA local 3270s, TCAM uses either a Read
Ecdified or a Read Buffer command, depending on how the INVLIST macrc is
coded.

Cutput to a 3270 may originate either in an application prcgram or in a
message handler.

Ncrmally, a TCAM application program generates all 3270 data streams as
if they were gcing to ke sent to an NCP-attached remote BSC 3270 (Escape
character, command character, WCC character, data, and crders). 1In the
message handler, the macros described below and other message handler
macros are used to convert the data stream to the format expected Ly the
destination staticn. ¥Fcr each type of attachment, a brief description
cf the conversions necessary follows: )

. Non-SNA Locals: Set up the channel command with the RETRV function
of the SCREEN macrc instruction; then delete the Escape and remote
command characters with the MSGEDIT macro instructicn.

instructicn.

° NCP Remote BSC: Nc cconversion necessary.

o Non-NCP Remote ESC: Use the MSGFORM macrc instructicn to frame the
data stream with STX and ETX characters.

In the input side c¢f the message handler, ccntrol unit and device ID
characters are deleted from the data streams sent in ky BSC 3270s. Once
this is done, input data streams have the same format regardless of-
staticn attachment mode.

Certain message handler macrcs perform special or critical functions for
3270 data streams. These macros are descriked Lelow. ,

MSGFORM Macro Instructicn

The KSGFCRM macroc instructicn is used in output message handlers for the
following types of attachment, as indicated:

. For non-NCF remote ESC 3270s
surplies the framing characters (STX, ETX) for a data stream if it
does not already include them, and kreaks messages into tlocks
(ending in ETE).

° For remote BSC extended 3270 data streanms

Causes the data stream tc be sent in transparent mode.

The KSGFORM macro is not used for local or SNA 3270 devices.
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SCREEN Macro Instructicn

The SCREEN macro instruction is used in the output message handler for
the following types of attachment, as indicated:

e For local non-SNA 3270s

To set up the channel ccmrmand used to write the data stream that
corresponds to the remote command focund in the data stream.

. For all 3270s

To set the command used to write the data stream toc the command
specified on the SCREEN macro instruction.

—_—— -

For non-NCP attached ESC 3270 devices, code the MSGLIMIT macro in the
input message handler. On input, MSGLIMIT 1 forces TCAM tc the next
entry on the polling list. If MSGLIMIT 1 is not coded and device status
is generated, a locp cculd result with specific polling because TCAHM
rerclls the device.

BANLLING REMOIE PRINTERS

In a normal print operation, an application frcgram sends a message for
a non-NCP BSC 3270 printer to the TCAM message control program, which
Flaces the message on the printer queue. When the message has arrived
at the printer buffer, the remote 3271, 3274, 3276 returns a WACK. TCAM
marks the message as ccmfplete, and the buffer's contents are dumped to
the printer. When the printing is completed, the printer sends device
end status to indicate that it can now accept the next print command.

If a printing error occurs, some portion of the message may te lost,
even though TCAM has marked the message as ccmplete. You must provide
ccde in the input message handler or application program that scans
input SOHXR sense/status messages, reccgnizes printer errcr conditions,
and resends messages that may not have printed successfully.

If another message arrives at the printer queue while a printout is
cccurring, TCAM tries tc send the message. The response is a WACK, and
TCAM merely reschedules the message without informing your
message-handling progranm.

This is, in effect, a lccp until the message currently being printed is

ccmpleted. You should ensure that only one message is sent to a printer
at a time, either ty centrally rcuting all printer messages through cne

arfplication program or ty hclding the printer's gqueue after a message is
sent until Device End status is received.

HANLLING OTHER TYPES OF PRINTERS

There are similar considerations for sending messages tc 3270 printers
attached to TCAM in the cther attachment modes supported. See the TCANM
manuals for more informaticn.
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HANDLING THE AID EYTE

Fressing any of the PA cr PF keys, the ENTER key, or the CLEAR key
transmits a message to TCAM. Pressing a PA key or the CLEAR key sends
cnly the AID byte, follcwed Ly ETX. Pressing the PF key or ENTER key
sends the AID byte and all data that has the modified data tag set.

HANLCLING SENSE/STATUS CONDITIONS

The 3270 sends a sense/status message to the incoming message handler
Frogram when any of the follcwing occur:

. TCAM addresses the device during the 2 milliseconds that the device
is busy after the creratcr rresses a key.

] TCAM is sending data to a device and an error occurs.
] TCAM is polling and a device is turned cff and then turned omn again.
] A printer ends a print creration, with or without an error.

TCAM retries addressing errcrs six times. A ccntrol unit's line control
responses tell TCAF when status is pending.

If TCAM addresses a device and receives a Reverse Interruption (RVI), or
sends data and receives an ECT, sense/status is pending fcr the device.
TCAM sets the apprcpriate Mesage Error Reccrd (MER) bits fcr a permanent
error and sends the message through the output message handler (for an
REVI) or a zero-length error kuffer through the output message handler
(for an EOT). The reascn for the error message is not yet known, Fkut
you should issue a HOLL so that the current message is not lost and
additional I/C is not attempted until the sense/status message is
interrogated.

TCAK stops all activity on the line and does a specific pcll of the
device in questicn, referring to the invitaticn list. The sense/status
message is posted to the message handler with the SOH%EC or SOH%R kit
set in the message errcr reccrd. You must analyze the sense/status
message and take corrective action, as discussed Lkelow.

If TCAM cannot poll successfully, a zerc-length buffer is sent through
the message handler. You shculd take actiocn forcing TCAM tc stof
communicating with the device until the prcblem is fixed. 3All
sense/status messages arpear at the incoming message handler.

If the device is busy and TCAM receives a WACK in respcnse to
addressing, the operaticn is rescheduled. However, tc optimize 1line
use, HOLLC should ke used specifying a time interval to minimize WACK
Iespcnses.

It is advisable to have a separate applicaticn program to handle status,
rather than to try to include such programming in the message handler
programs. If necessary, the applicaticn can work with cperator control,
issue QRESET, MRELEASE, and ICHNG macro instructions, and retrieve
messages.

If a permanent errcr occurs on the outgoing side of the message handler,
record the pending status in an cption field for the terminal until the
sense/status message arrives at the input message handler. If an
unexpected sense/status message arrives, you may need tc issue a QRESET
macro instruction to resend a message that had been marked as complete.
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In the OUTMSG sukgroupr, specify a short duraticn (INVTL) fcr the HOLD
macro instruction if a high percentage of cases requires retrying.
After three retries, issue a permanent HCLL. An ERRORMSG exit to an
arplication program is probally required tc release the device. The
exit must be to a valid destination or the exit is not taken.

TCAM has varicus facilities fcr error handling, which can te divided
intoc three classes: lasic cperator control commands, message handler
macros, and TCAM applicaticn program macros.

. Basic operator control ccmmands

VOFFTP/VONTP - Commands used to halt and restart ccommuniation
with a device or devices on a line or all lines in a grocup.

. Message handler macrc instructions

HCLD - Holds a TCAK message queue so that TCAM will not send
messages cn a held queue to the associated device until the
queue is released.

CANCEl - Cancels the current message being processed by the
message handler.

ERRORMSG - Generates a message frcm within a message handler to
a specified destination (such as an error handling applicaticn
progranm) .

IEDPSTOF - Stcps peclling of a specific device.

IEDVOFF - Stors ccrmunication with a device or with all devices
on a line.

IELRELS - Releases a held message queue; any messages on the
queue will sulsequently Le sent.

SLOWEOLL - Sustends rolling on a line for a specified interval.

. TCAM applicaticn program macros

MRELEASE - Releases a held message queue; any messages con the
queue Wwill sulksequently be sent.

ICCPY - Copies a line's invitation list into afpplicaticn
program storage for examinaticn.

ICHNG - Changes a line's invitation list; for examgrle, makes a
device's entry inactive or changes a device's pclling
characters.

POINT - Used tc set up message retrieval for data stream error
analysis.

QCOPY - Ccpies a device's queue ccntrcl blocks intc application
program storage for examinaticn.
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CRESET - Karks messages previously marked complete as not sent
so that they will ke resent.

TCOPY - Copies a device's terminal taltle entry control klock
into applicaticn program storage fcr examinaticn.

TCHNG - Changes a device's terminal takle entry ccntrol Lklock.

There are similar errcr conditions and tasks tc be performed for the
cther forms of attaching 3270s to TCAM. For NCP BSC 3270s, SOH%R
sense/status messages flow through the input message handler as for
ncn-NCP BSC 3270s. For LU.T0 3270s, device sense/status is returned to
TCAM in the user sense field of SNA exception responses and requests.
Fcr LU.T2 3270s, errors and status are reported to TCAM via SNA
exception responses and LUSIAT DFC requests. For all these forms of
attachment, refer to the TCAK pulklications for more information cn how

information on errcrs and status sent by 3270 stations and the form in
which the information is encoded.
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The Virtual Telecommunicaticns Access Method (VTAM), Advanced
Communication Functicn (ACF/VTAM), and Advanced Communicaticns Function
VIAK Entry (ACF/VTAME) are access methods that can Le used in the
telecommunications management of the 3270 disrlay system. They support
tcth local and remote 3270s under DOS/VS, 0S/VS1, and 0S/VSZ. ACF/VTAM
and ACF/VTAME provide large screen support for the 3278 and 3276
displays plus the LOGFECLE capability in record mode. ACF/VIAME sufpcrts
Cclor, Extended Highlighting, and Programmed Symbols for SNA devices
cnly.

The VTAM, ACF/VTAM, and ACF/VTAME publicaticns listed in the preface to
this manual are required for:

. A detailed introducticn to VIAM and a definition of the appropriate

—_——a =22k os Do sz

(ACF/VTAME) Geperal Information: Concerts, GC27-0451.

. An explanaticn of hcw tc define a VTAM network that includes 3270s
(the DOS/Vs, 0S/Vs1, or O0S/VS2 ACF/VTAM, or VTAM System Programmer's
Guide)

. An explanation of how tc write a VTAK arplication program that
communicates with 3270 terminals using VTAM (VTAM Macrc Language

Fcr explicit informaticn on how to generate each 3270 device, see IBY
704 and 3705 Control Program Generaticn and Utilities Guide and

eference Manual for VTAM and ACF/VTAM.

len |

This chapter is cnly a summary of the VTAM information for the 3270, and
should be used in conjuncticn with the VTAM rublications. The chapter
discusses the considerations for a 3270 in a network using VTAM, and
describes:

. VIAM Surport for the 3270

] Arpearance of the 3270 in VTAM Reccrd Mcde

] Cefining the 3270

] Managing the 3270

. Figrating from Nocn-SNR to SN2 3270s

For detailed reference material, see the IEM 3270 Information Display
System Compcnent Descripticn.

JIAK WITH BIAE AND ICAM

VIAM can coexist with ETAM under DOS/VS and with BTAM and TCAM under
CS/VS. ©PETAM programs that dc not use the ccmmunications ccntroller in
network control mode can ke executed concurrently with VTAM as lcng as
they have telecommunicaticn netwcrks separate from VTAM's. With this
ccncurrent executicn, a single application program can use koth BTAM and
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VIAM or TCAM and VTAM to communicate with 3270 devices, prcvided that
all the requirements of both access methods are met.

ETAM and VTAM can cperate ccncurrently only in separate networks. For a
detailed description of TCAM programs under VIAM, refer to VTAM Concepts
and Planning. Note, hcwever, that ACF/VTAM does not provide support for

TCAN.

AEFERRANCE OF THE 3270 IN VIAM RECORD MODE

Three major classes of 3270 control units are supported by VTIAM. (See
Figure 6-1.) They differ in their means of physical attachment tc the
hcst and in their SNA carakilities. There are two classes of SNA 3270
ccntrol units. The first is called a physical unit tyfpe Z (PU.T2); it
is an SNA control unit, which can attach by a 370 channel or by a
switched or ncnswitched SLLC link; it supports logical unit types 1, 2,
and 3 for its terminals. The other SNA ccntrol unit is called a
Fhysical unit type 1 (EU.T1); it can attach only by a ncnswitched SDLC
link and supports cnly type 0 logical units fcr its terminals. The
final class of 3270s ccnsists of non-SNA control units; they can attach
ky a 370 channel or a ncnswitched BSC link. Although these control
units do not directly support SNA, VTAM (with some excepticns) and
ACF/VTAM programming permit the non-SNA 3270 terminals to appear to the
VIAE application program as if they were type 0 logical units (that is,
to appear the same as terminals attached tc a PU.T1 3270 control unit).

®ith minor exceptions the data streams for all three 3270s appear the
same to a VTAm applicaticn frogram. Also the SNA protccols used by the
tyre 0 LUs are the same for the PU.T1 and non-SNA 3270 terminals.
However, different prctccols are used for the PU.T2 logical units (LU
tyres 1, 2, and 3). The data streams and protocols are discussed in
detail in the Compcnent Description manual. Scme of the key differences

Letween type 0 and tygre 2 lcgical unit protocols are discussed in
fcllowing sections.

DEFINING THE 3270

CEFINING THE LCCAL NCN-SNA 3270

A set of local non-SNA 3270s is cne of the tyres of major ncdes you can
define toc VTAHN.

VTAM'S LOCAL definiticn statement provides definitions cf local non-SNA
major nodes. A LOCAL statement defines either one printer cr one
display unit; each locally attached non-SNA 3270 terminal must be
defined by at least one LCCAL statement. The LOCAL statement provides
the following informaticn:

] The name of the terminal

] The channel and unit address of the terminal

) The features available cn the terminal

] The name of the interpret table to be used in analyzing logon
requests for the terminal
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'ACF/VTAME does not support PU.T1.

Figure 6-1.

VIAM Support Summary

Control Unit Model Profile Subsets Record Mode Data Stream Content
QOut
3271-1,2 FMP=2 SEND/RECEI I CMD | wcce [ Data |
3275-1,2 BSC TSP=2 /RECEIVE
3274 - 1C 51C In
3276-1,2,3,4 le | Cur Addr l Data J
< LU.TO
2
@ .
g Local NETSOL - | OGON
= 3272-1,2 Channel o
3274 -1B,1D
USS (3270)
If PU=YES » LOGON
for BSC only
Out
PU.TT' FMP=2 senp/meceive | OMD Jwee | e |
SDLC TSP=2
3271-11,12 In
3275- 11,12 IAID l Cur Addr | Data ]
LU.TO
» |_OGON
USS (3270)
- | OGOFF
< | I
7]
FMP=3 Out
PU.T2 TSP=3 cvo |wee | par
SDLC LUmt SEND/RECEIVE I | ata |
3274-1C 51C LU=2 In
3276-11,12,13, LU=
14 U=3 | AID I Cur Addr l Data l
LU.T1, LU.T2, LU.T3
» LOGON
USS (SCS)
» | OGOFF
Local
PU.T2
Channel
3274- 1A
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e The name cf an applicaticn program to which VTAK is to automaticall
transmit a logcn fcr the terminal whenever the terminal is availabl
for connection. (VIAM can automatically submit a lcgen if this
option is used. The aprlication program can be the IBME network
solicitor (NETSOL), a user-written network solicitor, or the
applicaticn program name.)

e The buffer limit fcr the terminal

) Whether the terminal is to be considered active or inactive when the
logical set of which it is a part is activated

e The terminal type: 3277, 3284, or 3286

L For ACF/VIAM the name of the logon mode takle to ke used in
determining sessicn parameters for the terminal in a record mode
session and a default locgon mode name

If you are defining a lccal non-SNA 3278, 3287, or 3289, ycu must use
the LOCAL macro and define the 3278 or 3279 as a 3277, the 3287 as a
3284, and the 3289 as a 3286, since these are the only devices
reccgnized as valid operands.

An LEUILL statement identifies a set of local 3270s as a major node.
The LBUILD statement and the LOCAL statements that define the 3270s in

of the VTAM definition library. Figure 6-2 illustrates the defining of
lccalnon-SNA 3270s.

TEFINING THE BSC 3270

A CLUSTER and a TERMINAL definition statement define the BSC 3270
terminal. These statements can specify to VTAM:

) The name of the terminal

L The features of the terminal

] RAutcmatic logon and interpret table requirements

. The initial status of the terminal or cluster control unit when VTAM
activates the NCP

] Logon mode table and default logon mode name requirements (ACF/VTAM
and ACF/VTAME cnly)

) USS definition takle requirements (ACF/VTAM and ACF/VIAME only)

The TERMINAL definiticn statement when used tc define printers and
displays must specify any of these as a 3277, 3284, or 3286, since these
are the only terminals that are valid operands. (For examfple, if your
cluster includes a 3287, you should specify it as a 3286.)

The CUTYPE operand con the CLUSTER macrc accepts only the 3z71 as valid;
therefore, if you wish to specify a 3274 Model 1C, 3274 Model 51C, or
3276, subkstitute a 3271 as the ofperand.



PHYSICAL CONFIGURATION.

CPU
Channels
Control Control
Unit Unit
1 Terminals (locally
2] L3 4 5 6 | attached 3270s)
-_—— _J

NETWORK DEFINITION

Definition Statements

Terminal 3

LOCAL -

Statements Terminal 2
Terminal 1
LBUILD

Terminal 6

LOCAL -

Statements Terminal 5
Terminal 4
LBUILD

LOCAL Terminal 4

tat ts

Statemen Terminal 2
LBUILD

VTAM
Definition
Library

A logical set of locally attached 3270s is defined
to VTAM by filing'an LBUILD statement along
with the LOCAL statements for the terminals in
the set. In this example, three logical sets of
local 3270s are defined.

Figure 6-2. Grouping Locally Attached 3270s into Logical

Sets.
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LCGCN RECUESTS (ESC and Local Attachment)

The network solicitor acts as VTAM's logon monitor facility for locally
attached and BSC 3270 terminals assigned to it (if PU=YES is not
specified). To assign a 3270 to the network sclicitor, specify the name
cf the network solicitocr in the APPL operand of the LOCAL statement for
" the local 3270 or in the LCGAEPL operand of the TERMINAL statement for
the BSC 3270. (NETISOL is the name of the IBM-supplied netwcrk
sclicitor.)

When the terminal cperator enters a message at the 3270 terminal, the
network solicitor determines whether the message is a valid logcn

request by checking an interpret table. If the message is valid, the
netwcrk solicitor passes the request to the lcgon exit routine of the
application program specified in the interpret table fcr that message.

HBote: NETSCL does not exist in the ACF/VTAM Release 2 or ACF/VTAME.

e: If no interpret table is specified and the operating system is
CS/Vs, the network solicitor checks the message for usual fcrmat. If
the message is the usual logcn, the network sclicitor passes the
terminal to the application rrogram specified in the message itself.

If the logon message is invalid, if the afprlication prcgram associated
with the message is not active, or if that program is nct accepting
logons, the network sclicitcr notifies the terminal operatcr that the
logcn has been rejected and invites the operator to enter another logcn
message.

Figure 6-3 diagrams the network solicitor's processing cf a 3270's logon
message. For more infcrmaticn about the netwcrk solicitor and interpret

Termirial operator enters logon from
active Non-SNA terminal.

, NETWORK SOLICITOR
The network solicitor compares the

logon from the terminal operator
with the logon definition for that
terminal.

Does the logon request
match a logon defined
for the terminal?

No Yes

Pass the request to the logon
—p= exit routine of the application
program specified through the
logon definition. The network
solicitor passes the request
only if the application program
has an open ACB with MACRF=
LOGON specified and has
issued a SETLOGON macro
instruction with the OPTCD=
START specified.

Figure 6-3. Processing a Terminal-Initiated Lcgon with the Network
Sclicitor

-Inform terminal operator of
invalid request.
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DEFINING AN SNA 3270

1o define the SNA 3270 control unit and its terminals, use the same
statements (PU and LU) and the same tables (USS definition table and
logcn mode table) that you use to define other SNA devices.

When defining the SNA 3270 devices you should refer to the appropriate
System Programmer's Guide for details; you can use the follcwing
guidelines for the varicus ccntrcl units.

BU Cptions

For the 3276 Models 11, 12, 13, 14 use PU parameters associated with
PU.TI2 support.

For the 3276 Models 12, 1C in SDLC use PU parameters associated with
PU.T2 sugport.

For the 3271 Models 11, 12 use PU parameters associated with PU.T1
suppert (not supported ky ACF/VTAME).

For the 3275 Models 11, 12 use PU parameters associated with PU.T1
suprort (not supported Ly ACF/VTRAME).

LU Crtions

The LU types are

Type 1 - the device attached to the 3274 or 3276 is a frinter and
the data stream is the SNA character string (SCS).

Type 2 - the device attached to the 3274 or 3276 is a
keybcard/display and the data stream is in 3270 data
stream ccmpatitility format.

Type 3 - the device attached to the 3274 or 3276 is a printer and
the data stream is in the 3270 data stream compatibility
format.

For the 3276 Models 11, 12, 13, 14 the PU and LU parameters for switched
line support agply.

For the 3274 Models 1A and 1E LU local statements apply.

Fcr the 3276 and 3274 SLLC attachments are defined like any cther LU
types.

Lccal SNA 3274s (Model 1R) must Le specified as a 3791 cn the IOLEVICE
system macro in 0S/VS systems and on the DVGEN macro in DCS/VS systenms.

Ycu can specify unformatted system services (USS) definiticn talkles for

the 3270 terminals asscciated with an SNA 3270 contrcller; with the 3270
ccntroller, USS monitcrs all traffic on the SSCP-LU session.
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KANAGING THE 3270

CATA TRANSFER MOLES

Tc communicate with a ncn-SNA 3270 through VIAM, an application progranm
can use either of two mcdes of data transfer: Lasic mcde cr record
mode. (If PU=YES was specified, only record mode can be used.) Basic
mcde surrorts only the ncn-SKA 3270s, kut a program car use€ record mcde
to communicate with Lkcth ncn-SNA and. SNA 3270s. Using reccrd mode with
ncn-SNA 3270s permits the VIAM (with some exceptions) and ACF/VIAM
aprrlication program tc communicate with ncn-SNA 3270s using the same
VIAM instructions as thcse used to communicate with the SNA 3270s.

Ncte: Basic mcde is nct surpcrted in ACF/VTAN Release 2 and ACF/VTAME.

CATA TRANSFER USING RECORD MODE

The 3270 terminal is treated as a logical unit if the NIB's MOLE field
is set to RECORD (indicating record mode) when the terminal is connected
Ly CENDST. Using record mode, the VTAM application program exchanges
messages and responses with SEND and RECEIVE macro instructions. The
application program cannot use any tasic mode macro instructions with
terminals connected in record mode. An afpplication prcgram using
ncn-SNA 3270s can communicate with different devices on the same ccntrol
unit in different modes at the same time if PU=YES was not specified.
Ncn-SNA 3270 devices can also be disconnected in one mcde and’
reconnected in another if PU=YES was nct specified.

With record mcde, the afpplication program can ke independent of whether
the 3270 is locally cr remctely attached, because VTAM deletes all line
ccntrol characters sent from remote devices. '

Some restrictions apply to all SEND, RECEIVE, and SESSICNC communication
with the 3271, 3275, and 3277. These restrictions are descriked in the
"Ccnsiderations" secticns below.

€ince in ACF/VIAM logon mode tables are used for all record mode
sessions, even those with ncn-SNA 3270s, care must be taken that any
lcgen mode name used fcr a session leads to a valid logon mode tatle
entry for the sessicn. If nc logon mode name is specified for the
terminal (either directly cor indirectly) a default set of session
paraneters is used. See the ACF/VTAM System Programmer's Cuide for
further informaticn. ‘

Ncte: It might be necessary to udpate the LCGMCLE entry tc specify the

Frimary and alternate screen sizes for new devices if the aprlication
program requires that infcormaticn.

Using SEND/RECEIVE

The following is an examfple cf 3270 input and output data using the SEND
and RECEIVE macro imnstructicnos.

Cn ccmpletion of the EECEIVE macro instruction:

RECEIVE RPL=(2) ,RIYPE=LFSYN,AREA=AREAR1,AREALEN=100
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the program could lcck in the RECLEN field of the RPL pcinted to Lty
register 2 to find the exact length of the data received in AREA1.
AREA1 might ccntain data in this format:

Cursor
Address

o —

b ——

L] Ll

| Buffer | Trust Account
SEA | Address | Numker

L 1

b —

AID

N -

The AID might indicate a particular processing routine that was
required, such as a trust account informaticn frogram. The reply to
this input, prepared Lty the trust account information program, might
ccnsist of data in the following format:

Erase/
Write
Char

WCC Crders and Text

p_n__..
e — = o o]
b — —
P ———

and be sent with this macrc instruction:

SEND RPL=(2),STYPE=REQ,AREA=AREA1,RECLEN=50,0PTCL=ASY,
FOST=RESP,ECE=ECB1,RESEOND= (NEX, FME)

When VTAM determines that the message has arrived, it posts ECE1.
(ECST=SCHED could also ke specified and completion determined Ly
receiving a respcnse with a RECEIVE (RTYPE=RESP) or as a result of VTAM
scheduling the program's RESE exit routine.) Note that VTIAM inserts a
tinary synchrcnous ESC character in front cf the Erase and Write (or
cther) ccmmand character for remote BSC 327Cs.

¥ Hac
3

a Language Guide for
270

Ncte: Refer to Sample Program 2 in the VTA
rminals using record

another example of communicating with the
mcde macro instructicsns.

Lo
te

——————ka==a

The VTAM applicaticn program can receive no SESSIONC commands from the
3270 terminal. The arrlication program sends cnly the Clear command to
the 3270. The Clear ccmmand resets both incoming and cutgcing sequence
numbers to 0, terminates any current bracket, and allows data traffic to
ccntinue. While a Clear is in progress, data traffic is not allowed;
the application program gets a return code to this effect (BTNCD=20,
FDBK2=65) if it attempts to send data while CLEAR is in fprcgress.

If the application prcgram has no use for brackets, the entire interval
tetween the first I/C request following connection or CLEAR, which must
tegin a bracket, and disconnection can be ccnsidered tc be one bracket.
The BIND parameters can alsc indicate that krackets are not to Le used;
for non-SNA 3270s this is available only with ACF/VTAM. BEoth the
application program and the 3270 can begin a kracket, kut cnly the
application program can end cne. The applicaticn program can begin and
end a bracket with the same message; that is, it can specify

ERACKET= (EB,EB) for the SENL RPL.
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The first input from a local non-SNA 3270 or a remote 3270 while nct in
tracket is marked as the beginning of a bracket. This input includes
any power-on device end condition that is passed to the application
program as an excegticn request message after OPNDST. All subsequent
messages received from the 3270 indicate that the kracket is being
cocntinued; only the afpplication program can end the bracket.

If toth the applicaticn program and the 3270 attempt toc tegin a kracket
at the same time, or if the application prcgram attempts to begin a new
tracket without ending the current one, the response tc the application
program's SENLC indicates Request Reject (SSENSEI=RR). If the
arplication program sends an NBB bracket indicator while nct in a
tracket, a STATE error (SSENSEI=STATE) is returned.

When the SEND data stream contains a 3270 Read command, the resulting
input is received as a separate message, not as a response to the SEND
creration. The application program should not tegin or end a kracket
when the data being sent ccntains a Read ccmmand. The application
Frogram must request a definite response to each message sent to the
3270 that begins or ends a kracket. A definite response is requested by
setting RESPOND= (NEX,FME,NREN) for the SENL RPL. A definite response
should also be requested when a message is sent to a printer. All other
cutfut can indicate that either exception responses only --

KESEQOND= (EX,FME,NRRN) -- or definite respcnses -- RESPCND=(NEX,FME,NRRN)
-- are expected. Tefinite Fesponse 2's (formerly called ERN responses)
are not used. Only single-element chains can te used.

Cutrut Consideraticns for Non-SNA and EU.T1 3270s (LU.TO)

Ncte: The restricticns noted in this secticn dc not apply tc the SNaA
3275/3276. For informaticn cn SNA considerations see the ACF/VTAM and
VIAM System Programmer's Guide and the 3270 Component Description.

The application program must place all 3270 commands and ocrders in the
cutput data in the format expected by a BSC 3270 except for ESC; that
is, everything, beginning with the command code, is used as though the
3270 were a BSC 3270. BSC ccmmunication ccntrol characters are provided

Ly NCP or ACF/VTAME.

A SEND macro instructicn may point to a data area containing a Read
Ecdified command to be sent to the device. The data retrieved from the
device is placed in the arplication program's storage area of a
suksequent RECEIVE macro instruction in the format:

] Ll L] L] L}
| AID | CURY | CUR2 | device control characters,orders,text |

L [l [ ] J

AIL is the attenticn identification byte and CUR! and CUR2 form the
2-tyte cursor address. If the terminal operator causes a "short read"
to occur at the terminal (by pressing the CLEAR key or a Program Access
key, for example), the input data consists cf the AID byte only.

Noc responses may be sent to the non-SNA terminal unless ycur system
includes a 3274 or 3276 Control unit. All incoming messages indicate
that no response of any type is expected (RESECND=(NEX,NFME,NRRN)).

Messages sent to the 3270 shculd contain cnly data and control
characters for the 327C. No SNA data flow control commands, such as
Cuiesce, Signal, Bit, Chase, or Cancel commands should be sent; that is,
cnly CCNTRCL=DATA is allowed. If the application program attempts tc
send one of these commands, the SEND is ccmpleted with RTNCL=20 and
FOBK2=71. The terminal may return a negative response. BEracket
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indicators are used as described above in "Input Considerations."
Chaining indicators must always mark the message as the sole element of
a chain; that is, CHAIN=ONLY. The format indicator (OBTCD=FMHDR) and
direction indicator (CHNLCIR) are not used with LU.TO and should te set
to 0.

Copy Consideraticns fcr Ncn-SNA and PU.T1 3273(s

When a Copy Command is placed in the data stream for a BSC or SLLC 3271,
remote BSC 3274 or 3276, the application prcgram must include the
Ehysical device address of the "from"™ device. It can obtain this
address by issuing INCUIRE (CETCL=DEVCHAR). Note that a ccpy ofperation
is not valid for a locally attached 3270 terminal and should not be used
in an application program that is intended to ke attachment-independent.
Also this device address information is not available by INCUIRE if the
3270 is owned by a TCAFK system in a multi-system networking
ccnfiguration. '

When using the Copy ccmmand to oktain a printout on a 3288-2 or 3289
Frinter, remember that varicus print belts can be installed on this
Erinter.

Lcgcn requests for the non-SKA 3270 originate from these 3270 terminals
(unlike a logical unit) by means of the network solicitor. When PU=YES
has Leen specified, the network solicitor cannot ke used, and USS lcgon
is provided by means cf the ENTER key or magnetic card input. (For SDLC
3271 and 3275 USS logon and logoff are provided ty means cf the systenm
request key.)

If a non-SNA 3270 device is fpolled and the 3271, 3274, or 3276 control
unit is not powered-on, the terminal is disconnected from the network
solicitor. When the 3270 device and ccntrcl unit are subsequently
Fcwered-on, the user must call up the network operator and request
NETSOL connection with a VARY LOGON ccmmand, if the netwcrk solicitor is
tc ke used for the device.

CAUTION: If a 3270 terminal is in session with a VTAM agplication
Ercgram, the terminal cperatcr must terminate the sessicn before
switching off the terminal. If the operator turns off the device Lefore
successfully terminating the session and before a gemeral poll reaches
the device, no status is returned until the device is turned tack on;
thus, another terminal cperator could turn cn the 3270 device and have
access to the first terminal operator's session. If, hcwever, the
application issues a SEND tc the device, an error indicaticn is
received.

Sense and Status Informaticn

Status and sense information will be available in the REFL's USENSEI
field when an exception request or response is received. The format of
the information is shcwn belcw. The 2 high-crder bits of each Lyte are
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set to 0; this makes it easier to design the applicaticn frogram tc ke
independent of the terminal's mode of attachment.

First Seccnd

byte byte Meaning

08 00 Levice busy

oy 00 Unit specify

02 00 Levice end

01 00 Transmission check
co 20 Command reject

00 10 Intervention required
co 08 Equipment check

00 04 Data check

co 02 Control check

00 01 Ofreration check

Only the low-order 6 kits of each byte are significant. These Ltits may
ke set in combinaticn and shculd be tested individually

The SSENSEI (system sense) field is set following the receirt of
exception responses (see VIAM Macro Language Beference for complete
SSENSMI settings). The SSENSEI field can be set to indicate a PATH
error (SSENSEI=PATH), a STATE error (SSENSEI=STATE), a Request Reject
error (SSENSEI=RR), a Functicn Interpret error (SSENSEI=FI), or no
system error (SSENSEI=(C). In the case of SSENSEI=(0, the USENSEI field

should be used to determine the cause of the exception condition.

CATA TRANSFER USING EASIC MCLE

In basic mode, the MODE field of the NIB is set to BASIC when the 3270
terminal is ccnnected. 1In tasic mode, the VTAM applicatiocn prcgranm
exchanges data using REAL and WRITE macro instructions; the program
cannot use any record mode macro instructions with terminals connected
in kasic mode. It can, however, communicate with different devices on
the same control unit in different modes at the same. 1A 3270 device can
also be disconnected in cne mode and reccnnected in the other. BRasic
mode cannot be used if FU=YES is specified.

Fecause VTAM deletes all line control characters sent from remotely
attached devices, input processing does not have to consider whether the
device is locally cr remctely attached.

Input Considerations

To avoid losing incoming data when the input area is tco small, specify
the KEEP processing option in the NIB used to connect the device. Then
if the data is toco long, VIAM fills the input area, sets the second bit
(DATAFLG=EOB) of the FLEK field off, and holds the remaining data for
the next read request.

Tc send a Read Buffer command to a terminal, use a DO macrc instruction
that specifies an LDO with CMD=READBUF. The data in the application
Frogram's input area upron completion of the LC macro inmnstruction is in
the format:
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AIL is the attenticn identification byte and CUR! and CUR2 form the
2-tyte cursor address. The SFs (Start Fields) and ATTRs (attribute
kytes) are present only if the device ruffer is formatted.

The four output operations available are selected ky setting the
ERASE-EAU-NERASE-CONV crtion code in the REL cf a WRITE macro
instruction:

. WRITE (OPTCD=ERASE) clears the device's entire buffer, and then
fills it with the cutput data whose address you prcocvide in the RPL's
AREA field. At the beginning of that data, you must provide the
Write Control Character (WCC) followed Lty the approrriate device
control characters, orders, and text. PBecause you set the
BLK-LBM-LET option code to LET, do not select the emkedded line
control character cgtion.

. WRITE (OPICD=EAU) sends an Erase All Unprotected command to the
device. Because this fcrm of WRITE invclves no outprut data, set the
RPL's RECLEN field toc 0.

. WRITE (OPICD=NERASE) sends a Write command to the device. 3You must
prepare the cutput data in exactly the same manner as is specified
above for CPTCL=ERASE: Ltegin the output data with WCC, followed by
the aprropriate device ccntrcl characters and orders.

. WRITE (CPICLC=CCNV) writes a tklock of data to a terminal and then
reads a blcck frcm the same terminal. This form of WRITE (the
conversational WRITE) uses the AREA field of the RPL tc contain the
address of the cutprut data and the ARAREA field to ccntain the
address of the input data.

For a Read/Write sequence, the write oreratiocn is not susrended pending
the completion of the solicitation of the device. 1Instead, the write
operation is completed and the solicitaticn c¢f the device ccntinues.

Cther Basic Mcde Ccnsideraticns

If a 3270 device is addressed and the ccntrcl unit is nct powered-on, a
X'CCO01* return code is received. The terminal is no lcnger usaktle and
should be disconnected. When the 3270 device and 3271, 3274, 3275, or
3276 control units are subsequently powered-on, the user must call ug
the network operatcr and request that the ccntrol unit be reactivated
using the VARY commands.

If a locally attached 3270 device is pclled while it is powered-off and
the control unit is pcwered-cn, an error indicator is received. A
device end status is returned when the device is powered-on. When the
device end status is received, reissue the request.

See VIAM Macrc Lanquage Reference for cpticns cn the NIE macro

instruction that are invalid for 3270 devices.

Set the BLK-LEM-LBT option ccde (applicable for output) to LBT; BLK is
invalid, and LBM requires that you be aware of whether the device is
lccally or remotely attached (because no line control characters are
sent regardless of the attachment mode).
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program, the terminal oferator must terminate the sessicn tefore
switching off the terminal. If the operator turns off the device before
successfully terminating the session and kefore a general poll reaches
the device, no status is returned until the device is turned back oh;
thus, another terminal operator could turn on the 3270 device and have
access to the first terminal cperator's sessicn.

Sense and Status Information

When the terminal sends sense and status information in resgomse to a
READ, WRITE, or LO macro instruction, VTAM places the Z Lkytes of
information in the RPL's SENSE field. VTAM alsosets the REL's RTNCD
field to 4 and sets the FLEKZ field to 2 to signal that the SENSE field
has Lteen set. The failed cperation may be retried after execution of a
RESET macro instructicn with CPTCD set to UNCCND or LOCK.

If the SENSE field is extracted with SHOWCB, the 2 bytes cf information
are right-adjusted in the fullword work area. The SENSE field ccdes are
described belcw; the pcssible hexadecimal values of the 2 Lytes are:

First Seccand

byte byte Meaning

c8 40 LCevice busy

cy 40 Unit specify

c2 40 Cevice end

c1 40 Transmission check
40 60 Command reject

40 50 Intervention required
40 c8 Equipment check

40 cy Data check

40 c2 Control check

40 Cc1 Oreration check

Cnly the low-order 6 kits of each byte are significant. These Lits may
ke set in comkbination and shculd be tested individuwally.

USING VIAM WITH SNA 3270S

VTAM supports SNA 3270s cn ncnswitched lines cnly with the exception of
the 3276 on which VTAF supports the use of switched lines. The
arplication program ccmmunicates with the SNA 3270 in reccrd mode.
Althcugh this 3270 is defined to the application program as a logical
unit, it has no programming capabilities. All other asfgects of
ccmmunication with the SNA 3270 are the same as those descritked in the
VTAM publications for cther SNA terminals (refer to the publications
listed in the preface toc this Look).

LCGCN REQUESTS

Tc log on from a 3270 (EU.TZ, PU.T1 or non-SNR 3270 for which PU=YES is
specified), the terminal cfperator follows device procedures for getting
tc the SSCP session. The ofperator can indicate a logon mode previously
defined by the installation as valid and sgecify a logcn message to be
Fassed to the VTAM application program.
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The request the operatcr enters is a character-coded request; that is, a
request that uses the SKA unformatted system services cf VIAM. To
specify in a VTAM netwcrk definition that a terminal uses character
ccded requests, specify SSCEFM=USS3270 in the LU statement defining the
3270 for PU.T1 and specify SSCPFM=USSSCS in the LU statement defining
the 3270 for PU.T2.

Rhen VTAM receives this request, it converts it into a field-formatted
ccnnection request; that is, a request that uses the SNA fcrmatted
system services (FSS) cf VTAM. VTAM uses a logon request fcrmat and
related definition takle for the conversion of the request; the format
and table may be IEM-supplied or defined by the user. Refer to the
information about request formats and definition tables for USS and
logcn modes.

SNA LCGOFF RECUESTS

To log off an SNA 327C, an installation can write the VTAM application
Frogram so that it examines each message from the 3270 for a
rredesignated request fcr disccnnection or lcgoff.

Instead of using the predesignated request, the installaticm can alsc
have the terminal cperator send a locgoff request as a character-coded
system service request tky using the system request key. This request
arrives as a LOGOFF request, which VTAM ccnverts into a formatted
Terminate-Self command. As with the logon requests, VTAM can use either
an IBM-supplied or user-defined logoff request format and associated
definition tatle.

NCN-SNA LOGOFF REQUESTS

An installaticn can write the VTAM application program to examine each
message from the lccal 3270 terminal for a predesignated request for
disconnection or lcgoff request. This logoff request and the LOSTERM
exit (with return code) are the type of logcff requests surrorted for
BSC and locally attached 3270s.

MIGRATION FROM NON-SNA TO SNA 3270

Fcllowing are some of the areas that you should consider when migrating
in a VTAM reccrd mcde envircnment from ncn-SNA 3270 to EU.T1 or PU.T2
3270s or from PU.T1 3270s to PU.T2 3270s.

VTAM network definiticn:

CLUSTER, TERMINAL, and LOCAL statements define non-SNA 3270s; PU
and LU statements define SNA 3270s.

For PU.TZ 3270s, specify SSCPFM=USSSCS; for PU.T1 and for 3270
terminals for which FU=YES, specify SSCPFM=USS3270.
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LCGCN data passed to the application program:

If logon is dcne through the netwcrk sclicitor (ncn-SNA 3270s with
PU=NQO) , the whole logon message is passed to the arplicaticn

progranm,

If USS is used (SNA 3270s or terminals with EU=YES), only

the user data part of the logon is passed to the aprplicaticn

prograan.

limited means (using the interpret function) by which the whole

logon message is fpassed to the applicaticn progranm.

A user-written

network solicitor can also pass the data rart of a lcgon to the

application progranm.

LCGON format:

Any logon message defined for non-SNA terminals should have a

format acceptable to USSs.
changing the logon format used by the terminal operatcr.

This will allow migration without

See the

VTAM or ACF/VTAM System Erogrammer's Guide for rules defining
acceptable formats and also for a limited means of bypassing this
requirement by using the interpret function.

LOSTERM exit:

SNA 3270s can invcke an application program LOSTERM exit fcr a

conditional lcgoff or,a segmenting errcr.

occur for non-SNA 3270s.

These conditions do not

Figure 6-4 shows SNA prctoccl differences between LU types 0, 1, 2, and

3 for the 327C.

LU Type 0
Uses full duplex mode

Uses single-element
chains

commands

Supports COPY command

Does not support Start
Data Traffic

Ignores pacing and RU
sizes in BIND

Does not use
unconditional bracket
termination

Supports READ command
to printers

Never requests responses
Uses no data flow control

Uses limited sense codes

LU Iypes 1, 3

Uses half-duplex
flip-flop mode

Uses multi-element
chains

Can request responses

Sends LUSTAT, SHUTC,
LU.T1 can send SIGNAL

Receives CANCEL,
CHASE, BID, SHUTD,
SIGNAL

Uses WRITE with start
print bit set

Uses extensive sense
codes

Supports Start Data
Traffic

Uses pacing and RU
sizes in BIND

Uses conditional
bracket termination

Does not support READ
command

LU Type 2

Uses half-duplex
flip-flop mode

Uses multi-element
chains

Can request responses
Sends CANCEL, LUSTAT,
SHUTC, SIGNAL
Receives CANCEL,
CHASE, BID, SHUTD,
SIGNAL

Uses WRITE with start
print bit set

Uses extensive sense
codes

Supports Start Data
Traffic

Uses pacing and RU
sizes in BIND

Uses conditional
bracket termination

Supports READ command

2For LU.T1 only

For BSC 3270s,

Tpu.T1 3270s support only unconditional bracket termination; so
does ACF/VTAM for non-SNA 3270s.
uses conditional bracket termination; this requires that the VTAM
application send another end bracket if the request carrying the
first end bracket indicator fails.

VTAM (VS, ACF/VTAMNM)

Figure 6-4.
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A sequence number is returned in the 2-byte RPL SEQNO field when a SEND
is completed. For PU.T1 and PU.T2 the whole SEGNO field is used; this
is also true for 0S/VS VTAM support of non-SNA 3270s. Bowever, for
LOS/VS VTAM and 0S/VS and D0OS/VS ACF/VTAM, cnly the low-order byte of
the SE (QNO field is used; the high-order Lkyte is always set to O.

Switched Line Support for SN2 (Switched PU Sugport)

——— S ===

The IDBLK 12-bit binary numker required cn the switched PU macro is
defined for the 3276 as 018. The IDNUM 20-kit Linary identification
nunkter for the 3276 is factcry-assigned and is the same as the device
serial number. (Although the 3274 does not support switched PUs, the
comparable value used as part of the XID fcr the 3274 is always 0000.)

167






GLOSSARY

This glossary defines 3270 Information
Display System terms and other data
Frocessing and communicaticn terms used in
this publication. For definitions of terms
Erocessing Glossary, G6C20-1699. IBM is
grateful to the American National Standards
Institute (ANSI) fcr fermission to reprint
its definitions frcm the American Naticnal

National Standards Institute, Inc.), which
was prepared by Sukcomnittee X3K5 on
Terminclogy and Glcssary of American
National Standards Committee X3. A
complete commentary taken frcm ANSI is
identified by an asterisk (*) that appears
ketween the term and the beginning of the
ccmmentary; a single definition taken from
ANSI is identified by an asterisk after the
item number for that definition.

.

access method: A technique fcr mcving data
Letween main storage and input/output
devices.

alphameric field: A field that may contain
any alphabetic, numeric, or sfpecial
character that is availakle cn any of the
327C keyboards.

attention: An I/0 interruption generated
asynchronously by a display station,
usually as the result cf an action taken Ly
the operator of the device.

attention identifier (AIL): A code that is
set in the display staticn when the
operator takes an acticn that produces an
I/0 interruption. The character identifies
the action or key that generates the
ccndition. The AIL is set when the display
station operator presses a program access
key, when a selectcr pen attenticn occurs,
cr when a successful operatcr '
identification card read-in occurs. The
AILC also identifies device addresses
assigned to printers.

TS5 A

The attributes of a display
field include: protected or unprotected
(against manual input and ccfy oferaticns);
numeric-only or alphameric input control;
displayed, nondisplayed,
display-intensified;
selector-pen-detectable or -nondetectable;
and modified or not mcdified.

attriktutes c¢f the display field that
follows. An attribute character is the
first character in a display field, but it
is not a disglayatle character.

sounds a short, audible tone automatically
when a character is entered from the
keyboard intc the next-to-last character
position cn the screen. The tone can also
te sounded under program cocntrol.

_________ (1) A hardware feature
of a telecommunications unit that frocesses
a rolling list, polling the terminals in
order and handling negative respcnses to
Folling withcut interrupting the central
processing unit. At the end of the list,
Folling is automatically begun again at the
teginning cf the list. Syncnymous with
autopoll.

into the last character fposition of an
unprotected display field, automatic
repositioning of the cursor from a
Frotected and numeric field to the first
character position of the next unprotected
display field.

skip: Same as automatic skip.

e

colors in which fields can be displayed:
red, blue, green, cr white.

Ease Color mode: Provides four different
colors, which can be produced by existing
3270 applicaticn programs with little or no
reprogramming.

basic mode (VTAM): A set of facilities
(including the macro instructions needed
to use them) that enable the application
program to communicate with BSC and start-
stop terminals, including the locally
attached 3270 Information Display System.
READ, WRITE, SOLICIT, RESET, DO, and LDO
macro instructions are basic-mode macro

instructions.

(BTAM) : An access methcd that permits
read/vrite communicaticns with remote
devices.
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Binary Synchronous Communications (BSC):
LCata transmission in which character
synchronism is controlled by timing signals
generated at the sending and receiving
stations.

AEeLS essa=

can ke used to descrilbe a graphic character
for a 3270 display or frinter.

Letvween an applicaticn rrogram and a
logical unit which accomplishes some task.

communicaticns contreller: (1) A type of
communicaticn control unit whose operations
are contrclled ty a program stored and
executed in the unit. Examples are the IBHM
3704 and 370% Communications Controllers.
(2) See alsc cluster ccntrcl unit.

connecticn: In VTAM, in resgonse to a
request from an application program, the
linking cf VIAM control blocks in such a
way that the program can communicate with a
Farticular terminal. The connection
process includes establishing and preparing
the network path between the program and

contral character: A character used in

conjuncticn with a Write ccmmand to specify
that a ccntrcl unit is tc perform a

conventicnal 327C: A locally-attached 3270
terminal cor a remotely-attached 3270
terminal that uses the BSC line discipline.

ESC: See Binary Synchrcncus Communicaticns. the terminal.

ETAM: See Basic Teleccmmunications Access

Method.

ruffer address: The address c¢f a location particular oreration.
in the buffer at which cne character can be

stored.

<

character attribute: An attribute
asscciated with individual characters to
define character cclor, character set,
and/or character highlighting.

character buffer: An area of storage that

contains codes for graghic characters or
field attribute characters.

character position: A lccaticn on the

222 -S04 SRS

screen at which one character can be
displayed; also, an addressed location in
the kuffer at which cne character camn be
stored.

clear indicator: In VIAM, a SESSIONC
indicator sent by cne ncde tc another that
Frevents the exchange c¢f messages and
responses.

cluster control unit: (1) A device that can
ccntrol the control the input/output
operations of more than one device. A
remote cluster control unit can be attached
to a host CPU only via a communications
controller. A cluster contrcl unit may be
ccntrolled by a program stored and executed
in the unit, or it may ke controlled
entirely by hardware. (2) See also
comnunications controller.

cocmmand: An instructicn that directs a
ccntrol unit or device to perform an
operation or a set of cperaticns.
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copy control character (CCC): A character
used in cocnjuncticn with the Copy command
to specify the type of data to be cofpied.

the contents cf the tuffer from one display
station cr printer to another display
station or printer attached to the same
control unit.

that identifies a character position in a
screen display, usually the character
Fosition at which the next character to be
entered from the keykoard will ke
displayed.

L

channel in a single read or write operation
to a display station or printer.

sending of data from one node to another.

data transfer mode: (1) A set of facilities
(including the macro instructions needed to
use them) that enable the application
program tc ccmmunicate with terminals. (2)
See also lasic mode and record mode.
definite respcnse 1: In VTAM, a response
that indicates whether its associated
message Wwas successfully forwarded to its
final destination (such as the display
screen of an cutput device).



definite respcnse 2: In VTAM, a response
that indicates that the node sending the
response has accepted recovery
responsibility for the asscciated message.

definitiop statement: The means of

descriting an element cf the
telecommunication system tc VTAM.

immediately follows the attrikute character
in a selector-pen-detectable field. The
designator character ccntrols whether a
detect on the field will or will not cause
an attention. For a ncnattention-producing
field, the designatcr character also
determines whether the modified data tag
for the field is tc Le set cr reset as the
result of a selectcr-ren detect.

detectable: An attritute of a display

field; determines whether the field can ke
sensed by the selectcr fgen.

disconnection: In VTAM, the disassociation
cf VTAM control tklccks in such a way as to
end communication Letween the prcgram and a
ccnnected terminal. The disconnection
Erocess includes suspending the use of the
network path Lketween the prcgram and the

terminal.

characters (in the kuffer) that starts with
an attribute character (defining the
characteristics of the field) and contains
cne or more alghameric characters. The
field continues to, kut does not include,
the next attribute character.

dct: Cne point in a printer or display
Elock matrix.

E

command: A

ccomand that clears all unprctected fields
to nulls, resets mcdified data tags in all
unprotected fields, unlocks the keyboard,
resets the attention identifier, and
repositions the curscr to the first
character of the first unprctected field.

order:

_________ (EU3)
An order that erases all unfprotected
Ecsitions (inserts nulls) from the current
tuffer address up to, Ltut nct including,
the specified stop address.

__________ (EAB): A buffer
for storing extended field attributes and
character attributes.

the 3270 Data Stream that allcw color,
highlighting, and/cr character set
definition.

Extended Data Stream 3270: Enhancements to

Extended Field Attrilute: An attribute that
rrovides additional field attribute
definition teycnd that of the 3270 Field

Attribute.

E

which a display field, or fields, has been
defined as a result of storing at least one
attribute character in the display buffer.

G

______ (1) An input technique for
remote 3270 devices in which special
invitaticn characters are sent to a device
control unit instructing that control unit
to begin transmission from all devices
ready to enter data. (2) See also polling
and specific polling.

1

_______ (1) In systems with TCAM,
that portion cf a message handler designed
to handle messages arriving for handling by
the message contrcl prcgram. (2) See also
outgoing groug.

order: An order that

insert cursor (IC)
displays the cursor at the current buffer

address.

display field; causes data in that field to
ke displayed at a trighter level than other
data displayed on the screen.

interpret takle: In VTAM, an
installaticn-defined ccrrelation list that
translates an argument intc a string of
eight characters. 1Interpret tables can be
used to translate a logcn message into the
name of an arplication program for which
the logon request is intended.

telecommunications access method (TCAM), a
sequence cf fpolling characters or
identificaticn sequences associated with
the stations cn line; the order in which
the characters are specified determines the
order in which the stations are invited to
enter a message.

L
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line control characters: Characters that
regulate the transmissicn cf data over a
line; for example, delimiting messages,
checking for transmissicn errors, and
indicating whether a station has data to
send or is ready tc receive data.

lipe group: In systems with the
telecommunications access method (TCAM), a
set of one or more communications lines of
the same type, over which terminals with
similar characteristics can communicate
with the computer.

directly by channels tc a host CPU.
Contrast with remote.

e =

logical unit: The comkinaticn of
Frogrammning and hardware of a
teleprocessing subsystem that comprises a

terminal for VTAM.

logoff: In VIAM, a request from a terminal
to be disconnected frcm an agplication
Erogranm.

lecgen: In VTAM, a request by or on behalf
of a terminal to be cconnected to an
application program.

logon message: In VIAM, the data that can
accompany a logon request received by the
arrlication program to which the request is
directed.

-

mBajcr node: A set of cne or more minor
nodes represented ty a single symbolic
name. A major nocde can ke a.set of local
terminals, a set of arplication programs,
or a network contrcl frcgrasn.

Frogram that is used tc control the sending
cr reception of messages to or from remote
terminals.

message hapdler: In systems with the
telecommunications access method (TCAM), a
sequence of user-specified macro
instructions that examine and prccess
ccntrol information in message headers, and
perform functions necessary to prepare
message segments for fcrwarding to their
destinations. One message handler is
required for each line grour having unique
message handling requirements.

modified data tag (ELT): A bit in the

attribute character of a display field,
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which, when set, causes that field to be
transferred to the channel during a
read-modified operation. The modified data
tag may be set by a keyboard input to the
field, a selector-pen detection in the
field, a card read-in operation, or program
control. The modified data tag may be
reset by a selector-pen detection in the
field, prcgram contrcl, or ERASE INPUT key.

_____ (MF) : An corder that allows
specified field attritutes to be modified.

NIB: See ngcde initialization block.

node: A point in a telecommunication system
defined to VIAM Ly a symbolic name. See
also majer ncde.

node initializaticn blcck (NIB): In VTAM, a
control tlock, associated with a particular
node, that ccntains information used by the
aprlication rrogram to identify a node and
indicate how communication requests
directed at the node are to be implemented.

nonsuitched line: A connection between a
remote 3270 unit (3271 or 3275) and a
computer that does not have to be
established by dialing.

Y

order ccde: A code that may be included in
the write data stream transmitted for a
display staticn or printer; provides
additional fcrmatting or definition of the
write data.

order sequence: A sequence in the data
stream that starts with an order code and
includes a character address and/or data
characters related to the order code.

outgoing grcug: (1) In systems with TCRN,
that section of a message handler that
manirulates cutgoing messages after they
have been removed from their destination
queues. (2) See also incoming group.

ires

terminals sharing a communications line is
periodically interrogated to determine
vhether it requires servicing.

Prepare tc Bead (BIR): A command for a
local 3274-1C that allows the terminal to
know the next program action.



attention key that may ke defined to
solicit program acticn that dces not
require data to be read frcm the buffer of
the display station. If a Fead Modified
ccmmand is issued in respcnse to the
Erogram attention key interruption, only
the attention identificaticn (RIT)
character is transferred to the program; no
data from the buffer is transferred.

Frcgram attention key: Any key on the
keybcard that solicits program action Ly
generating an I/0 interrupticn. The keys
are the CLEAR key, ENTER key, TEST REQ key,
CNCL key, program functicn keys, and
Frogram access keys. £Fach frogram
attention key is associated with a unigque
attention identificaticn (AIL) character.

___________ (ECI): An
interruption that allows tuffers to te
deallocated ccntinuously, replenishing the
available unit pcol.

attention key that may ke defined to
sclicit program acticn that usually
requires data to be read frcm the buffer of
the display station. If a Fead Modified
command is issued in respcnse to the
rrogram function key interruption, the
attention identifier (RIL) and all display
fields in which the mcdified data tags are
set are transferred to the rrogranm.
Frcgram tab (BI) order: An crder that
advances the current tuffer address to the
address of the first character lcocation of
the next unprotected field.

): Customer-defined
0 symbols to a

Programmable Symbols (ES
symbols, a maximum of 19
Frocgrammed symbol set.

protected field: A disrlay field for which
the display ofperatcr cannot use the
keykcard or operator identification card

reader to enter, mcdify, or erase data.

R

record mode: A set of facilities (and the
macro instructions needed tc use them) that
enakle the applicaticn rrogram to
ccmmunicate with logical units or with the
locally- or remotely-attached 3270
Information Display System. SEND and

RECEIVE are record-mode macrc instructions.

devices to a central ccmputer through a
ccmmunication control unit. Contrast with

repeat tc address (RA) order: An order that
stores a specified alphameric or null
character in up to 480 buffer locations,
starting at the current buffer address and
ending at, tut not including, the specified

stop address.

request parameter list (RPL): In VTAM, a
control block that contains the parameters
necessary for processing a request for
connecticn, communication, or a request for
an operation related to connection or
communicaticn.

ltn

may ke attached to the display staticn as a
special feature. When pointed at a
detectable pcrtion of an image and then
activated, the selector pen senses the
rresence of light at a display field and
produces a selector-pen detect.

selectcr-ren detect: The sensing by the
selector pen of the presence of light from
data in a display field that has the
detectakle attritute. Depending on the
designator character of that display field,
the detection and location information is
identified on the screen (and stored in the
buffer) or may produce an interrupt that is
transmitted tc the CPU.

SESSIONC indicators: In VTAM, indicators
that can ke sent from cne node to ancther
without using SEND or RECEIVE macro
instructicns. SDT, clear, and STSN are
SESSIONC indicators. All SESSIONC
indicators are sent with a SESSIONC macro
instructicn.

Set Attribute (SR): An order that
associates attritutes in the EAB with

individual characters.

set ruffer address (SBA) order: An order
that sets the buffer address to a specified
locaticn.

SNA 3270: A 3270 terminal that uses

synchroncus data link control (SDLC) and is
treated as a logical unit by VTAM.

______ (1) 2 polling technique
that sends invitation characters to a
device tc find out whether the device is
ready to enter data.
polling and polling.
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start field (SF) order: An crder that
indicates a specified lccaticn which
ccntains an attribute kyte and not a text
character.

generates an extended field attribute in
the EAB and at the current kuffer locaticn.

Structured Field: A data stream format that
Fermits variable-length data and controls
to ke parsed into its ccmpcnents without
having to scan every tyte.

suppress index (SI) order: An order that
generates the suppress index character,
valid only for the 3288-2 printer (other
Frinters receive | an cr kar). This
character inhibits a line index to allow
cverprinting.

switched line: A ccmmunicaticn line in
which the connecticn tetween the computer
and a remote terminal is established by
dialing.

=3

ICAM: See Telecommunications Access Method.

SfEIIZE SSoSSS

method used to transfer data between main
storage and remote or local terminals.
Application programs use either GET and PUT
or READ and WRITE macrc instructions to
request the transfer of data, which is
performed by a message control progranm.

telecommunications network: In a
telecommunication system, the combination
of all terminals and cther
teleconmmunication devices and the lines
that connect thenm.

______ (1) *A pcint in a system or
ccnnmunication network at which data can
either enter or leave. (2) Any device
caratkle of sending and receiving
information over a communication channel.

terminal-intiated logcn: A lcgon request
that originates from the terminal.

174
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which no attritute character (amnd,
therefore, nc display field) has been
defined.

unprotected field: A display field for
which the display station operator can
manually enter, modify, or erase data.

¥

(VIAM) : A set of IEM programs that control
comnpunication tetween terminals and
applicaticn grograms running under DOS/VS,
cSs/vs1, and 0S/Vs2.

VTAM: See Virtual Telecommunications Access
Method.

VTAM definiticn likrary: The DOS/VS files
cr 0S/VS data sets that contain the VTAM
definiticn statements filed during VTAM
definiticn. These statements describe the
telecommunication system to VIAM and can be
used toc tailcr VTAM and the system to suit
the needs of the installation.

operaticn (for example, a read operation or
a cursor movement operation) from the last
character position in a buffer to the first
character position in the Ltuffer. -

write control character (NCC): A character
used in conjunction with a Write command to
specify that a particular operation, or
combination cf operations, is to be
performed at a display station or printer.

command used for processing structured
fields.

3270 data stream: A coded character data
stream ccnsisting of a command, and, for
write type ccmmands, a write control .

character followed Lty crders, attributes,

and character data.



INDEX

access methods 93,137,151

BTAM 93,136

BTAM-ES 93

definition of 169

TCAM 93,137-151

VTAM 93,151-167

VTAME 151
accounts receivable application

example of 35

panels for 8,9,10,35,36,37,38
address, converting to buffer position
AID (see attention identifier)
alphameric field, definition of
attention, definition of 169
attention identifier (AID)

codes for 57

generally 56

resetting 68
attribute byte

auto-skip, combination for 33

codes for 50

default (assumed) values of 45

definition of 2,169

example of placement of 3,4,6,7-10

indicating on panel layout sheet 41

modified data tag (MDT) in 58

position occupied by 2,28

removal of 27,28

2,75
169

attributes
assumed values of U44-45
blink 1,5,6,11
brightness 29
character 5,6,8,9,10
character content 29
color 5,9-12

combinations of 31

definition of 169

detectable for selector pen 29,30

displayable 29

extended field 6-12

field 2,5,6

high intensity, changing 82

modified data tag (MDT) in 30

nondisplayable 29

numeric 29

protected 29

reverse video 1,5-11

transmission 30

type 6-9,50,54,55

underscore 1,5-11

value 6-8,10-11,50,54,55
audible alarm

definition of 52,169

sounding, generally 52

sounding, with WCC 52,65
Auto Disconnect feature 123
automatic copying, description of 73,84-85
autopoll feature 101-126
auto-skip 33
auto-skip field, example of 33,40

base color 4-5

Basic Communications Access Method-Extended
Support . (BTAM-ES) 93-136

basic mode (VTAM) 162-164,169

Basic Telecommunication Access Method
(BTAM) , support for 3270 93-136

binary synchronous communication
(BSC) 152,155,170

"blinking," how to avoid 65

block diagramming 39,40

brackets, in VIAM 159-160

brightness, field 30

"browsing" application 69

BSC (see binary synchronous communication)

BTAM (see Basic Telecommunications Access
Method)

BTAM-ES (see Basic Telecommunication Access
Method)

BTMOD macro instruction

buffer addresses

converting 84-85
definition of 170

buffer locations, hexadecimal codes
for Uu46-47

buffer positions, converting to screen
address 75

124

calculator, using screen as 37
CCC (see copy control character)
character attribute 6,9-12
character definition 11

character position, definition of 170
character sets, loadable and
nonloadable 12-19
characters, repeating 81
CHGNTRY macro instruction, use of 104-105

clear indicator, in VTAM
definition of 170
discussion of 159-160

CLEAR key, with TCAM 148
clicks, keyboard 32
coded Graphic Character Set Local ID
(ceLi) 11,13
color 4,5,9-12,19-20
commands
definition of 170
general discussion of 1
connection, in VTAM 162,164
control characters
definition of 170
general discussion of 1
COPY command 73,86-92
copy control character (CCC)
copy-lock 73
copying, automatic
data transfer by 84-85
device considerations
generally 84
PA key, use of 85
printer-busy considerations 86
current buffer address 51,66
cursor
definition of 170
indicating, on panel layout sheet 41
repositioning 64

83,170

84-85

175



data entry, example of 69-70
data stream

coding 42
concatenation of 87
decoding 73,75

definition of 170
dynamic 84
elements of 42
extended 3270
generating 73
macro instruction to build 80-82
mixed read modified input 81
output, generally 81
read modified input 74
relationship of 62
scanning 74
sections, generating 82,83
segments, concatenating 83,84
selector pen 79
semi-dynamic 84
static 81
subroutine to create 83
total, generating 82,83
truncating 76
variable-length 74

data-transfer mode 158-164,170

DECB extension, how to build 99,122

definition statements, for 3270 152,170

designator character, selector pen 60,171

device address, checking DECB for 99

device control 42

device status
errors, recording 98
maintaining record of 98
names, assigning 97
priorities, assigning 98
transactions, recording 98

disconnection, in VTAM 162,164,170

disk files, switching 97

display buffer image technique
format of data produced by 75
1920-character screen check 75

display field
characteristics of
definition of 171

displaying, intensity of 30

1,5-6

27-30

ENTER key, purpose of 56
ENTRY operand technique 124
Erase All Unprotected (EAU) command 68,171
Erase Unprotected to Address (EUA) order
definition of 171
generally 66
multiple fields 66
positioning 66
erasing screen data (see also Erase
Unprotected to Address (EUA) order) 51
error message, modifying panel to
include 62
error recovery
purpose of 99
under BTAM 99
event completion analysis (see Read
completion analysis and Write
completion analysis)
Extended Attribute Buffer
(EAB) 9,10,15,171
Extended Highlighting

1,5,11,22,28

176

field concept 27
field definition, example of 31
field length
attempt to key beyond length of
defining 27,31,32
fields
characteristics of 27
combining using w/password 33

general polling
definition of
in TCAM 139

171

hard copy (see copying, automatic)
held-line system 103
hexadecimal, coding orders in

input, selector pen

detectable 60

generally 60,80

keyboard input, combining with
input area, screen

defining 31,32

example of 31,32
input data

analyzing 56

eliminating unnecessary 62
input field, defining U6
inquiry application 68
Insert Cursor (IC) order
interpret table, in VTAM
INTRO macro instruction

46,171
154,171
145

Katakana character set codes 92
keyboard

data entry 29

enabling with WCC 65

resetting 53,65

restoring 52

typewriter 29

unlocking 68

large screen size 85
length, field
defining 2,11,30
limiting 47
line activity, table for
line control characters
local 3270
with TCAM 137,141,145
with vTaMm 114
logoff request, in VTAM
logon request, in VTAM

98,99
172

165

macro instruction
default options for 77
table, building 77
managing devices, techniques for
mapping
generally 76
logic flow for 78
macro instructions for
selector pen 81
table-driven 76,77,80
master terminal program
generally 96,97
uses of 96,97

77,80

31,32

46-49,54,55

62

154,156,164 ,166

92



message

braodcasting 97

collecting outstanding 97

sending as part of a panel 84
model number, using to calculate buffer

address 82,83

modified data tag (MDT)

definition of 172

generally 30

resetting 53,65,68

selector pen data stream 79
Modify Field (MF) order 7,43,48
Monitor macro instruction 125
MSGFORM macro instruction 146
multi-colored character 19,20

non-held line system 103
non-SNA 3270
connection 162
definition of 152,155 -
disconnection 163
with SNA 3270 164
null 9
numeric field
attempt to enter alphameric data in 32
defining 32
Numeric Lock feature 29,30
operating system, switching to another 97
order sequence
definition of 171
using macro instructions to prepare 80
orders '
codes for 47
coding 47-48
definition of 42, 172
generally 42
Insert Cursor (IC) 42
Modify Field (MF) 7,43
Program Tab (PT) 70
Repeat to Address (RA)
Set Attribute (SA) 8,43
Set Buffer Address (SBA) 42
Start Field (SF) 42
Start Field Extended (SFE) 6,47

49,51

paging (see Program Tab (PT) order)
panel
caution against creating with multiple
Writes 65
coding in Assembler language 47
design 34-42
dynamic 81 :
‘example of sequence of 34-41
modifying existing 62
semi-dynamic 81
static 81,82
panel designations, assigning 34
panel layout sheet
contents of 43-44
default (assumed) values of 45
generally 39-40
use of 39-40
panel title, how to write 46
panels, sequence of 39

planes
single 14,19
triple 14,19-20

polling
general 172
specific 173
with TCAM 141
Prepare to Read (PTR) 94
definition 173
print authorization matrix
print key on 3278 91
printer classes 87-88
printer modes 87-88
printers, with TCAM 147-150
program access (PA) keys
AID codes for 57
assignment of, suggested 58-59
definition of 173
generally 59
program attention keys (see CLEAR key,
ENTER key, program access (PA) keys, and
program function (PF) keys)
program function (PF) keys
AID codes for 57
assignment of, suggested 59
definition of 173
generally 59
Program Tab (PT) order
definition of 173
nulls, use to insert 70
paging, use for 70
panel defined with 71
Programmed Symbols (PS) set 17
protected field 27

87-88

Query Reply 20-26

Read completion analysis
DOS local 127
DOS remote Dial 120

DOS remote leased line 67,100
0S local 128

OS remote Dial 121

0S remote leased line 68,101

Read Modified input data stream 74
Read Partition Query 21
record mode 152,158-161,173
remote 3270
with TCAM 137-147
with VvTaM 154
Repeat to Address (RA) order
definition of 51, 173
example of 51
Reply Mode 24

SBA codes 58
screen design 27-72
SCREEN macro instruction 147
screen management
application program, relation to
functions of 73,74
generally 73,74
line control, relation to 74
screen size, large 85
selector pen
accounts receivable example, use
in 36,37
definition of 173
fields detected by 29,30,80

73-75

177



selector pen fields
attention 60
format for 59
macro instruction for 80
operator input, combined with 79,80
selection 59
table for 80
transmitting 60-62
which selected 80
Set Attribute (SA) order 8,43,173
Set Buffer Address (SBA) order 2,42,79,173
Set Reply Mode 12

SNA 3270
connection 170
definition of 157
disconnection 162

with non-SNA 3270 154

source device list 88

split-screen capability 37

Start Field (SF) order 2,42,47-51,173
Start Field Extended (SFE)

order 6,43,47-51,54-55,173
structured fields 11

switched network backup 65

TCAM (see Telecommunications Access Method)
Telecommunications Access Method, support
for 3270
handling AID byte 148
handling remote printers 147
handling sense/status information
macro instructions 139-149
message handling 146
polling with 137
Read operation 137
Telecommunications management
with BTAM 93
with TCaM 137
with vTaMm 151
terminal characteristics table 85
terminal ‘control program
advantages of 96
relationship to other modules
terminal-initiated logon, in VTAM
terminals
adding to a line 97
definition of 174
removing from a line 97
Test Request key, result of
pressing 102,116
time of day, maintaining 97
translate and test (TRT) instructions 74,75
TSF (Write Structured Field Command) 93

143

96-97
156

178

unprotected field, clearing (see Erase
Unprotected to Address (EUA) order and
Erase All Unprotected (EAU) command)

Virtual Telecommunications Access Method
connecting with 162
defining 3270 to 114,157
disconnecting with 161

handling Test Request messages 163
in basic mode 162-165

in record mode 158-162
sense/status information 164

with non-SNA 3270 164

with other access methods 93,137

with SNA 3270 164
VTAM (see Virtual Telecommunications Access
Method)
VITAME (see Virtual Telecommunications Access
Method with SNA)

WCC (see Write control character)
wraparound
generally 33
undesired result of 64
Write commands, multiple
"blinking" caused by 65
inefficiency of 65
Write completion analysis
DOS local 133

DOS remote Dial 120

DOS remote leased line 108
0S local 134

0S remote Dial 121

0S remote leased line 109

Write Continue Conversational Transparent
(TTVX) 107

Write Continue Transparent (TTX) 107
Write Continue Transparent Block (TTE)
Write control character (WCC)

enabling the Keyboard 65

generally 52

hexadecimal codes for 53

in modifying panels 65

unlock keyboard, use to 70
Write Structured Field (WSF) 94
Write Transparent Block (TE) 107
Write Transparent Text (TX) 107

107






GC27-6999-3

International Business Machines Corporation
Data Processing Division
1133 Westchester Avenue, White Plains, N.Y. 10604

IBM World Trade Americas/Far East Corporation
Town of Mount Pleasant, Route 9, North Tarrytown, N.Y., U.S.A. 10591

IBM World Trade Europe/ Middle East/Africa Corporation
360 Hamilton Avenue, White Plains, N.Y., U.S.A. 10601

(0£-0018/00EH/E€S/0LES/09ES "ON 38]i4) waisAg Aeidsig uoneuuojuj 0/z€ ING] 8yl Buiwwesboid o1 oiuj

‘V'S'N Ul paaulid

€-6669-L209



Staples can cause problems with automated mail sorting equipment.

Note:

Please use pressure sensitive or other gummed tape to seal this form.

Introduction to Programming the READER'S

IBM 3270 COMMENT
Information Display System FORM

Order No. GC27-6999-3

This manual is part of a library that serves as a reference source for systems analysts, programmers, and
operators of IBM systems. This form may be used to communicate your views about this publication.
They will be sent to the author’s department for whatever review and action, if any, is deemed appropriate.
Comments may be written in your own language; use of English is not required.

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.

Note: Copies of IBM publications are not stocked at the location to which this form is addressed.
Please direct any requests for copies of publications, or for assistance in using your IBM system, to
your IBM representative or to the IBM branch office serving your locality.

How did you use this publication?

[ ] As an introduction [
[ ] As a reference manual [
[ ] For another purpose (explain)

] As a text (student)
]

As a text (instructor)

Is there anything you especially like or dislike about the organization, presentation, or writing in this manual?
Helpful comments include general usefulness of the book; possible additions, deletions, and clarifications;
specific errors and ommissions.

Page Number: Comment:

What is your occupation?

Newsletter number of latest Technical Newsletter (if any) concerning this publication:

If you wish a reply, give your name and address:

IBM branch office serving you

Thank you for your cooperation. No postage stamp necessary if mailed in the U.S.A. (Elsewhere, an IBM
office or representative will be happy to forward your comments or you may mail directly to the address
in the Edition Notice on the back of the title page.)
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