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L U6.2 Concepts

sour ce and tar get

SNA’sLUG6.2 (also caled APPC) is a peer-to-peer communications
protocol. Subsequently, it has no primary and secondary component.
Instead, the local endpoint isreferred to as the source, while the remote
endpoint isreferred to as the target. These definitions are relative, and
will change with the definitions of local and remote. Assuming that an
application can be said to observe, the source will always be the
endpoint local to the observer and the target will always be the endpoint
remote to the observer.

transaction programs

The endpoint in an LU6.2 conversation is called a transaction program
or TP. The transaction program maintains one end of an LUG6.2 session.
A transaction program can be registered by name in order to receive

connections, or can initiate aconnection to atarget transaction program.

contention winners and contention losers

When a session will initiate conversations, the session is termed a
contention winner. When a session will register a transaction program
and wait for a connection, the session is termed a contention loser.
Contention losers at the source become contention winnersto thetarget.
Subsequently, the total number of sessions can be expressed in terms of
contention winners available to the source and contention winners
available to the target.

CONFIRM and FLUSH

For all operations which actively send arequest, the operation must be
followed by either an lu62_confirm() or an lu62_flush(). With an
lu62_confirm(), no further regular datatraffic will be permitted until the
target responds with a CONFIRMED. When using lu62_flush(), your
application will only receive aresponse if the target detects an error.
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Preparing a local transaction program

If your local transaction program will wait for a connection from the
target host, the transaction program can be started immediately and set
to wait for an inbound connection.

To do this, the application should:

o Cadl lue2_open() with the tpn_name and tpn_length parameters set
and the lu_name and mode_name parameters unset.

o Cadl pall() on the resource until STREAMS reported an event.

* Invokelu62_receive immediate(). Within
lu62_receive_immediate(), the user-provided callback routines can
be invoked. At this point, either the lu62_connected t or the
lu62_disconnected_t callback routine should be invoked.

If the connection is successfully set up, the application can begin to
receive data at this point.

Initializing session limits

Connections between LUB6.2 peers can be described in terms of
LU/mode pairs. Each end of the connection has an LU address and a set
of connection parametersidentified with amode name. At least once on
each of these LU/mode pairs, a*“ change number of sessions’ or

“CNOS’ request must be placed. This CNOSrequest allowsthe peersto
configure their resource pools to make these sessions available.

To initialize this session limit, an application

o Cal lue2_open(), specifying the LU name for which the transaction
should be performed. The special mode name “SNASVCMG”
should be used to indicate that this connection will be used for ses-
sion management.

» Cadl pall() on the resource until activity occurs

o Cadl lue2_receive immediate(). Either the lu62_connected t or the
lu62_disconnected _t callback should be invoked at this point.

o Cadl lue2_initialize_session_limit().

e Cadl poll() on the resource until activity occurs.

o Cadllu62_receive_immediate(). Thelu62_init_sess limit_t callback
should be invoked at this point.

e Cadl lue2_close() to complete the call.

SEPTEMBER 2002
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Starting a connection

Prior to initiating a connection, the LU/mode pair your application will
use must have had the session limit initialized. Once this has been
accomplished, the procedure for starting aconversation isfairly simple.

First open the LU with [u62_open(). Use the lu_name and mode
parameters to specify which LU/mode pair you wish to connect on.
Call poll() on the resource until activity isindicated.

Call lu62_receive_immediate(). If the connection has been estab-
lished, your lu62_connected_t callback will be invoked. If not, your
|lu62_disconnected t will be invoked.

Prepare an allocate data_t struct with the mode, lu_name, and
TPN that you want to connect to. Use this structurein acall to
lu62_allocate().

Call either 1u62_flush() or lu62_confirm() to send the verb to the
target.

Call poll() on the resource until activity isindicated.

Call lu62_receive_immediate(). Your lu62_allocate t callback
should be invoked.

At this point, if everything has gone properly, you should be ready to
begin transmitting data.
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Allocation
Failure
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* |nitial state verb isissued

Figure 1  State Machine Diagram for LU 6.2
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Understanding the LU 6.2 State M achine

Reset state: Startinga~ Figure 1 shows that the initial state for the LU 6.2 software is Reset.
conversation  \When an lu62_allocate verb is successfully executed, this starts a
conversation and places the local LU in the Send state.

Receivestate T he Receive state is entered when the transaction program issues the
lu62_prepare _to_receive verb, causing the server to send a CDI to the
remote transaction program.

Sendstate  The Send stateis entered when the remote transaction program issues an
lu62_prepare to_receive verb and the local transaction program
receivesthe CDI. Whilein this state, the local transaction program may
send data to the remote transaction program.

Confirmstate  The Confirm state is entered from the Send state when the local
transaction program issues an lu62_confirm verb. The local transaction
program cannot send additional data whilein this state. The Confirm
state is exited and the state is returned to the Send state when
confirmation is received from the remote transaction program. If the
Confirm state was entered as aresult of an lu62_prepare to receive
verb, upon receipt of confirmation, the Receive state is entered.

This state may aso be entered while in Receive state when the remote
transaction program requests confirmation. Thelu62_confirmverb must
be executed before any other action by the local transaction program.
This Confirm state is exited to Receive state if the remote transaction
program did not send CDI. ThisConfirmstateis al so exited to Send state
if the remote transaction program sent CDI.

Deallocate Pending state T he Deallocate Pending state is entered when the local transaction
program sends or receives a Conditional End Bracket Indicator (CEBI)
indicating termination of the conversation. Upon receipt or sending of a
confirmation to the CEBI, the Reset state is entered.

12 LU6.2 APl GUIDE SEPTEMBER 2002
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Sending Confirmations

No confirmation

Deallocation Requests

Expedited Data

All Other Cases

13 LU6.2 APl GuIDE

In al but avery few cases, the LU6.2 API requires that applications
confirm receipt of protocol objects. The following guidelines determine
what kind of acknowledgements are required and when.

When the what_received parameter of areceive routine returns with
either DEALLOC_ABEND, LU62 BIS, LU62_SBI,
DEALLOCATE_CONFIRM, or CONFIRMED, theapplicationwill not
need to issue a confirmation.

When the what_received parameter of a receive routine returns
CONFIRM_DEALLOCATE, the application must issue an
lu62_confirmed() with type set to CONFIRM_DEALLOCATE. When
what_received is CONFIRM_DEALLOCATE, data may have
accompanied the deall ocate request. Check buffers before discarding
them.

The application should confirm expedited data by calling
lu62_confirmed() with type set to CONFIRM_EXPEDITED_DATA.

All other items require a call to lu62_confirmed() with atype
CONFIRM_DATA.
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Gcom’s Remote API (RAPI) isalibrary of functionsthat allowsthe
standard Gcom APIs to operate on protocol stacks that are configured
and running on aremote machine. It is especially useful in situationsin
which the application code resides on a server system and the protocol
processing is performed on a Gcom Protocol appliance attached to the
server viaa LAN connection.

Architecture

Theillustration, below, shows how the Gcom RAPI relatesto all Gcom
APIs. In the suite of Gcom API libraries, the NPI API interfacesto
Gcom’s NPI driver for X.25, SNA and Bisync protocols. The Gcowm
DLPI interfacesto Gcom’s DLPI driver for link layer protocols such as
LAPB, LAPD, HDLVC and Frame Relay. The Gcom CDI AP library
interfacesto Gcom’ s synchronous protocol drivers directly for raw
frame access.

GFoom AFT Libraries
| LU0 AFT H LU&2 AFI |

| NPT APT | | DLPI APT ‘ | CDI API |

‘ Grom Remate API (RAFT) ‘

Client Server M oddl

Application System oo Protoool Appliance

RAPI Client REAPL Server

FPC Client RPC Server

i
i

The Remote API isintended for usein aclient/server environment. The
user’ sapplication program, linked with the Gcom RAPI library, runson
the client system. The server system istypically a Gcom Protocol
Appliance. It contains the communication hardware, protocol software
and the Remote APl server.
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Running the RAPI Server

The Gcom Remote API server isnamed Gcom r api svr . Itisusually
unnecessary to run this program with any arguments. By default the
program runsin the background. It can be run from the command line or
from a shell script.

It iscommon to run Gcom r api svr under root from an “rc” script.
However, if permissions are set appropriately on the filesthat are to be
accessed remotely, it is perfectly possible to run Gcom r api svr

from a non-root user id.

Additional information on Gcom RAPI arguments, authentication, and
other API routines can be found by accessing the Gcom RAPI white
paper on the www.gcom.com web site.

Using the RAPI Library

In order to utilize the Gcom RAPI library it is necessary to link it into
your program ahead of the “libgcom” library in order to link to the
routinesthat perform the remote functions. A samplecommand linelink
for thisisasfollows:

cc -o foo foo.o /usr/lib/gconidl piapi.a /usr/lib/gconrapi.a
/usr/lib/gconlibgcoma

Note: If RAPI library is omitted, then all file operations will be
executed on the same machine on which the application
program s running.

In the application program, be sureto usethe correct APl routineto open
data streams on aremote system. The open routing of each of these
routinesis passed a parameter which isapointer to astring which names
theremote host. PassingaNULL pointer, or apointer to an empty string,
indicates that the file isto be opened on the local machine.

When opening or closing LU6.2 protocol data streams, use the
functions:

Open routine: 1u62_open
Closeroutine: lu62_close

Apart from using the specially provided open and close functions, there

are no other programming interface considerations for making an appli-
cation utilize remote protocol services.
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API-provided Verbs

The LU6.2 API provides access to the features of LU 6.2 with a
collection of C language functions. These functions correspond to the
LUG.2 verbs.
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int lue2 _allocate (

all ocate_data_t *all ocate_data,
i nt resource, ) )

| u62_all ocate_t wait_object);

Description

The lu62_allocate verb allocates a conversation between the local
transaction program and a remote (partner) transaction program to a
session between the local LU and the remote LU. Thisverb isissued
immediately after acall tolu62_open and before sending any dataon the
conversation. When the verb compl etes, the API will bein the Send
state.

Parameters

allocate data

This structure contains the LU name, TP name, and other
information necessary to start a conversation. The structureis
defined as follows:

typedef struct allocate data

i nt sync_| evel
i nt type;

int tpn_I engt h;
unsi gned char tpn[ 64] ;
unsi gned char | u_nane[ 9];
unsi gned char mode[ 9] ;
unsi gned char userid] 10];
unsi gned char passwd| 10] ;

} allocate data_ t;

The Transaction Program Name (tpn) must be specified asan
EBCDIC string. See “allocate_data t” on page 72 for additional
details.

resource

Specifies the resource for which this operation will be performed.
wait_object

Either BLOCKING to block, NULL to ignore the results of

completion, or a pointer to afunction to call when the request
completes.

Return Values
>0

OK response. See “Return Codes’ on page 80 for more information.
<=0

Error return. See “Return Codes’ on page 80 for more information.
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lu62_allocate luw
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int lu62_allocate | uw (

all ocate_data_t *all ocate_data,
i nt resource, ) )

| u62_all ocate_t wait_object);

Description

The lu62_allocate luw verb allocates a conversation between the local
transaction program and a remote (partner) transaction program to a
session between the local LU and the remote LU. Thisverb isissued
immediately after acall tolu62_open and before sending any dataon the
conversation. When the verb compl etes, the API will bein the Send state
unless the change direction indicator was set on the attach request.

Thisfunctionisthe sameasthelu62_allocate verb except that the LU62
server will add the logical unit of work subfield to the attach request.

Parameters

allocate data

This structure contains the LU name, TP name, and other
information necessary to start a conversation. The structureis
defined as follows:

typedef struct allocate data

int sync_level
int type;
int tpn_Iength;
unsi gned char tpn[64];
unsi gned char | u_name[9];
unsi gned char node[ 9];
unsi gned char userid[ 10];
unsi gned char passwd[ 10];
unsi gned char | uw_instance_num| en;
unsi gned char | uw_ i nstance_nuni 6];
unsi gned char | uw seq_num | en;
unsi gned char | uw seq_nuni2];
unsi gned char correlator _field_
unsi gned char correlator_field|
i
i

en;

]
unsi gned char attach_seq_numfield_|
unsi gned char attach_seq numfield[8

} allocate_data_t;

[
8
e en;
e 1;

NOTE: The API assumesthat the fields of the logical unit of work sub-
field are set up correctly. Please see the SNA Formats manual
p11-11,12 for the formats of those fields.

The Transaction Program Name (tpn) must be specified asan EBCDIC
string. See "allocate _data t" on page 72 for additional details.
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resource
Specifies the resource for which this operation will be performed.
wait_object
Either BLOCKING to block, NULL to ignore the results of

completion, or a pointer to afunction to call when the request
completes.

Return Values
>0

OK response. See"Return Codes" on page 80 for moreinformation.

<=0
Error return. See "Return Codes" on page 80 for more information.

SEPTEMBER 2002 LU6.2 APl GuibE 19
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lu62_api_set _debug_level

20 LU6.2 APl GUIDE

void | u62_api _set _debug level (int |evel);

Description

Thisroutine sets the level and amount of the debugging information
generated by the API. Presently, the values 0 and 1 are recognized. The

routine should only ever require asingle call. Information generated by
this option will mostly be useful to Gcom technicians.

Parameters
level

An integer representing the new debugging level.
Return Values

>0

OK response. See“Return Codes’ on page 80 for more information.
<=0

Error return. See “Return Codes’ on page 80 for more information.
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lu62_change session_limit

int 1u62_change_session_limt (

i nt resource,

unsi gned char *node_nane,

i nt lu_npbde_session_limnmt,
i nt M N_conwi nners_sour ce,
i nt m n_conwi nners_target,
i nt responsi bl e,

i nt action,

| u62_session limt _t wai t _obj ect);

Description

This routine changes the session limit and contention-winer polarities
for parallel session connections. The verb acts on a group of sessions
associated with the specified mode name and aremote and local LU.
The new session limit and contention winner polarities are enforced
until changed by a subsequent CNOS verb. LU-LU sessions may be
deactivated or activated with this verb.

Parameters

resource
The resource for which the changes should be made.

mode_name

The mode name for which the changes should be made.
lu_mode_session_limit

The new session limit.

min_conwinners_source
The minimum number of contention winners for the source.

min_conwinners_target
The minimum number of contention winners for the target.

responsible
Either LU62SOURCE or LU62TARGET, depending on who
would be responsible for closing down extra sessions.

action
If O, set the new session limits. If 2, close the sessions on this
LU/mode pair.

wait_object
Either BLOCKING to block, NULL to ignore the results of

completion, or a pointer to afunction to call when the request
completes.
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Return Values
>=0
OK response. See“Return Codes’ on page 80 for more information.

<0
Error return. See “Return Codes’ on page 80 for more information.
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lu62_close

void lu62 close (int resource);
Description
Thisverb is called when the LU6.2 server file descriptor (resource) is
no longer needed. The resource variable specifies which file descriptor
to close.
Parameter
resource
The LUG6.2 resource to close.
Return Values

>0

OK response. See“Return Codes’ on page 80 for more information.
<=0

Error return. See “Return Codes’ on page 80 for more information.
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int lu62_confirm(

i nt resource,

i nt confirmtype,

i nt *request _to_send, )

i nt ) *expedi t ed_data_recei ved,

lu62 confirmt wal t _obj ect);
Description

The lu62_confirm verb flushes the API’ s send buffer for this resource,
sending the accumul ated requests to the target with arequest for
confirmation of receipt. Thisverb can only be issued in the Send state.
If the application previously issued an lu62_prepare_to _receive verb,
then when this verb completes, the API will be placed in Receive state.
If the application did not place acall to lu62_prepare _to_receive, the
APl will remain in Send state.

Parameters

resource
Specifies the resource ID.

confirm_type

The type of confirmation requested. Either CONFIRM _RQD2 or
CONFIRM_RQD3.

request_to_send

Setto LUG2_YESIf target hasrequested permission to transmit. Set
to LU62_NO otherwise.

expedited_data_received

Setto LUG2_YESIf expedited datais available. Set to LU62 NO
otherwise.

wait_object
Either BLOCKING to block, NULL to ignore the results of

completion, or a pointer to afunction to call when the request
completes.

Return Values
>0

OK response. See “Return Codes’ on page 80 for more information.
<=0

Error return. See “Return Codes” on page 80 for more information.
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lu62_confirmed

int lu62_confirned (.
int resource,
int sense,

int type);
Description

The lu62_confirmed verb sends a confirmation reply to the remote
transaction program. Thelocal program should issuethisverb according
to the rules described under “ Sending Confirmations’ on page 13.

Parameters
resource
Specifies theresource ID.

sense

Zeroif request confirmed. Otherwise, it containsthe sense code sent
by the remote TP.

type
Oneof CONFIRM_DATA or CONFIRM_EXPEDITED_DATA
depending on what type of confirmation was requested.

Return Values
>0

OK response. See“Return Codes’ on page 80 for more information.
<=0

Error return. See “Return Codes’ on page 80 for more information.
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lu62_deallocate

int |u62_deallocate (int resource,
i nt confirmtype,
i nt *| og_dat a,

| u62_deal l ocate_t walt_object);

Description

The lu62_deallocate verb deall ocates the specified conversation from
the transaction program. This allows an application to close down
individual conversations.

Prototype

resource
Specifiesthe variable containing the resource I D of the conversation
to be deallocated.

confirm_type

Specifies the variety of confirmation desired. Either
CONFIRM_RQD2 or CONFIRM _RQD3 for confirmation or
errorsonly with FLUSH _RQE2 or FLUSH_RQE3.

log_data
Reserved for future use. Must be NULL.
wait_object
Either BLOCKING to block, NULL to ignore the results of

completion, or a pointer to afunction to call when the request
completes.

Return Values
>0

OK response. See “Return Codes’ on page 80 for more information.
<=0

Error return. See “Return Codes” on page 80 for more information.
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lu62_flush

SEPTEMBER 2002

LUG2_FLUSH

int lu62_flush (int resource,
i nt confirmtype,
lu62 flush_ t wait_object);

Description

The lu62_flush verb flushes the local LU’ s send buffer. The LU sends
any information presently buffered to the remote LU. This buffered
information may be aresult of callsto lu62_allocate, lu62_send data,
lu62_prepare to_receive, or lu62_send error. The information is sent
with an exception-only request, meaning that the target will only report
errors. If the transmission is successful, no notification will be sent.

Parameters

resource
Specifies the resource ID.
confirm_type

Specifies confirmation on error. Either FLUSH_RQE2 or
FLUSH RQES3.

wait_object
Either BLOCKING to block, NULL to ignore the results of

completion, or a pointer to afunction to call when the request
compl etes.

Return Values
>0

OK response. See“Return Codes’ on page 80 for more information.
<=0

Error return. See “Return Codes’ on page 80 for more information.
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lu62_get_attributes

int lu62 get attributes (int resource,
char *partner_| u_nane,
char *partner_fq_l u_nane,
i nt sync_l evel);

Description

Thelu62_get_attributes verb returns information concerning the
specified conversation.

Parameters
resource
Specifies the resource ID.

partner_lu_name

Partner LU name.
partner_fg lu_name

Partner LU’ sfully qualified name. If not known, NUL L isreturned.
sync_level

Specifies the synchronization level that the local and remote
programs can use on this conversation. Levels NONE and
CONFIRM are currently supported.

Return Values
>0

OK response. See“Return Codes’ on page 80 for more information.
<=0

Error return. See “Return Codes’ on page 80 for more information.
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lu62_init_log

SEPTEMBER 2002

LUB2_INIT_LOG

int lué2_init _log (int | og_opt
char *1 og flp|

Description

Thelu62_init_log() procedure specifieslog optionsand alog file name.
If the log options and name are not specified using this call, they are set
by lu62_open() to the default val ues described bel ow. Refer to“Logging
Modes’ on page 69 for further logging option information.

The NPI Streams Interfaceis used by the LU6.2 API to transfer
messages to and from the Gcom SNA server software module. The NP
logging facility is used to log interesting events which occur in the API
during the application’s execution.

Note: Thelu62_init_log() procedure should be called only oncewithin
your application, just prior to calling lu62_open() for the first
time.

Parameters

log_options
Options controlling what datais|ogged and wherethe output i s sent.
The default log options are: NPI_LOG_FILE,
NPI_LOG_STDERR, and NPI_LOG_ERRORS. See “Logging
Modes’ on page 69 for details.

log_file_name

Pointer to a null terminated string containing the name of the file
where logged datais to be saved. The default log file name is
/usr/spool/gcom/npi.log.

Return Values
>0

OK response. See “Return Codes’ on page 80 for more information.
<=0

Error return. See “Return Codes” on page 80 for more information.
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int lué2_initialize_session_limt (

i nt resource,

char *ode_nane,

i nt lu rmdese55|onl|mt
i nt m N_conwi nners_sour ce,
i nt m n_conwi nners_t ar get,
in action,

al I cate data t *al | ocat e dat a,

lu _init _sess limt t wait_object);

Description

Thisroutine sets up the initial LU-LU session limit for single- or
parallel-session connections, and the contention winner polarities for
parallel-session connections. The verb applies to the group of sessions
between the source and target LUs with the specified mode name. The
session limit and contention winning polarities are enforced until
changed by a subsequent CNOS verb. As a consequence of initializing
the session limit, one or more LU-L U sessions with the specified mode
name may be activated.

Parameters

resource
The resource to initialize the session limit for. Should be afile
descriptor connected to the target LU.

mode_name
The mode table entry name that both the source and target LUs are
using to manage the session(s).

lu_mode_session_limit
Maximum number of sessions.

min_conwinners_source
Minimum number of contention-winning sessions for the local LU
to have available.

min_conwinners_target
Minimum number of contention-winning sessionsfor theremote LU
to have available.

action
0 to set anew session limit, 2 to close all conversations.
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allocate data

A pointer to acompleted allocate_data struct. This structureis as
follows:
typedef struct allocate_data

i nt sync_| evel ;
i nt type;

int tpn_I engt h;
unsi gned char t pn[ 64] ;
unsi gned char | u_nane[ 9];

unsi gned char node[ 9] ;

unsi gned char user1df 10];

unsi gned char passwd| 10] ;
} allocate _data_t;

The transaction program name (tpn) must be formatted as an
EBCDIC string. See Chapter 4 starting on page 67 for further details.

wait_object
Either BLOCKING to block, NULL to ignore the results of

completion, or a pointer to afunction to call when the request
completes.

Return Values
>0

OK response. See “Return Codes’ on page 80 for more information.
<=0

Error return. See “Return Codes’ on page 80 for more information.
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int lué2_initialize_session_limt_luw (
i nt resource,
char *nmode_nane,
int lu_node_session_limt,
int mn_conw nners_source,
i nt m n_conw nners_target,
int action,
allocate data_ t *all ocate_data,
lu62_init _sess linmt_ t wait_object);

Description

Thisroutine sets up the initial LU-LU session limit for single- or
parallel-session connections, and the contention winner polarities for
parallel-session connections. The verb applies to the group of sessions
between the source and target LUs with the specified mode name. The
session limit and contention winning polarities are enforced until
changed by a subsequent CNOS verb. As a consequence of initializing
the session limit, one or more LU-L U sessions with the specified mode
name may be activated.

Thisfunctionisthe sameasthelu62_initialize_sessionsverb except that
the LUG2 server will add the logical unit of work subfield to the attach
request.

Parameters

resource
The resource for initializing the session limit. Should be afile
descriptor connected to the target LU.

mode_name
The mode table entry name that both the source and target LUs are
using to manage the session(s).

lu_mode _session_limit
Maximum number of sessions.

min_conwinners_source
Minimum number of contention-winning sessions for the local LU
to have available.

min_conwinners_target
Minimum number of contention-winning sessionsfor theremote LU
to have available.

action
0 to set anew session limit, 2 to close all conversations.
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allocate data

A pointer to acompleted allocate_data struct. This structureis as
follows:
typedef struct allocate_data

i nt sync_level;

int type;

int tpn Iength

unsi gned char t pn[ 64] ;

unsi gned char lu nanE[9]

unsi gned char nDHe[g

unsi gned char userid

unsi gned char passwd 10

unsi gned char | uw_ i nstance_num | en;
unsi gned char | uw_i nstance nunf6]
unsi gned char Iuw /_ seq_num en
unsi gned char | uw_seq_nu

unsi gned char correlator |eld Ien
unsi gned char correlator_field[8];

unsi gned char attach_seq_numfield |en;
unsi gned char attach_seq_numfiel d[8];

} allocate data_ t;

NOTE: The API assumesthat the fields of the logical unit of work sub-
field are set up correctly. Please see the SNA Formats manual
(GA27-3136) p11-11,12 for the formats of those fields.

The Transaction Program Name (tpn) must be specified asan EBCDIC
string. See Chapter 4 starting on page 67 for further detaiils.

wait_object
Either BLOCKING to block, NULL to ignore the results of

completion, or a pointer to afunction to call when the request
completes.

Return Values

>0
OK response. See"Return Codes" on page 80 for moreinformation.

<=0
Error return. See "Return Codes' on page 80 for more information.
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ad; int lu62_open (

(voi d)
i nt *resource,
| u62_connect _t connect _obj ect,
| u62_di sconnected_t disconnect object,
unsi gned char *| u_nane,
unsi gned char *node_nane,
unsi gned i nt tpn_Tength,
unsi gned char *t pn_nane,
i nt u,
i nt uffer_size,
unsi gned char *buf fer);
New. extern int |u62_open_host (char *hostnane
i nt *resource,
| u62_connect _t connect _obj ect,
| u62_di sconnected_t di sconnect object,
unsi gned char *| u_nane,
unsi gned char *node_nane,
unsi gned i nt tpn_Tength,
unsi gned char *t pn_nane,
i nt Bu,
i nt uffer_size,
unsi gned char *buf fer);
Description

This verb opens the stream between the LUG6.2 application and the
kernel-level protocol code, requests a connection with the appropriate
LU/mode pair so that asession can be then started with an attach request.
Thisverbis called either at the start of a conversation between alocal
application and a remote transaction program (TP) or between alocal
transaction program and a remote application.

If thisverb is called to initiate a conversation, the lu_name and
mode_name parameters must point to null-terminated ASCII character
strings. The tpn_length parameter must be set to 0. The tpn_name
parameter is not examined.

If thisverb is called to register atransaction program so it can receive
attach requests, the lu_name and mode_name parameters must point to
anull character, and thetpn_length parameter must be set to the length
of the tpn_name. The tpn_name parameter must point to an EBCDIC
string containing the transction program name. This string must bein
EBCDIC, and cannot be asimple null-terminated string, since TP names
may start withaNULL.

If multiple instances of the LUG.2 server are active, the pu parameter
must be set to the value of thesp_pu_id field in the configuration file so
that the open request is routed to the correct instance.
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Parameters

resource
The file descriptor of the stream opened. Thiswill be repeatedly
used.

connect_object
A callback routine to be invoked when the connection to the source
LU/mode pair has been established. May be NUL L to disregard the
event, but may not be BLOCKING.

disconnect_object

A callback routine to be invoked in the event that the connection
attempt fails or an established connection is disconnected. May be
NULL to disregard the event, but may not be BLOCKING.

lu_name

Name for the local LU. ASCII null-terminated string.
mode_name

Name for the local mode. ASCII null-terminated string.
tpn_length

Length of the transaction program name.
tpn_name

Name of the transaction program. Must be in EBCDIC, and cannot
be null-terminated, since the name may start with anull character.

pu
The PU ID number. Should match the configured value of sp_pu_id
for the instance of the LU6.2 Server to connect with.

buffer_size
The size of the data buffer pointed to by buffer.

buffer

Thispointsto abuffer to be used for receiving request unitsfrom the
remote TP. This buffer must be large enough to accomodate the
largest chain of request units that the remote TP may send.

Return Values
>0

OK response. See “Return Codes on page 80 for more information.
<=0

Error return. See “Return Codes on page 80 for more information.

LU6.2 APl GuiDE 35



Gcowm, INC

lu62_prepare_to_receive

36 LU6.2 APl GUIDE

int |u62_prepare_to_receive (
i nt resource,

i nt ) confirmtype,

| u62_prepare_to_receive_t wait_object,

i nt *request _to_send, )

i nt *expedi ted_dat a_r ecei ved);

Description

Thelu62_prepare_to_receive verb changes conversation from the Send
to Receive state in preparation to receive data. The change to Receive
state can be completed either as part of this verb or deferred until the
transaction program issues an lu62_flush or an lu62_confirmverb. The
message currently being prepared for transmission will have the change
direction indicator (CDI) set.

When the confirm_type parameter has anonzero value, the transition to
the Receive state is completed as part of this verb. When this verb
completes the transition, it performs the function of thelu62_flush or
lu62_confirm verb.

If the confirm_type parameter has a zero value, the transition to Receive
state will be delayed until an lu62_flush or anlu62_confirmverb is
issued.

Parameters

resource
Specifies the resource ID.

confirm_type

Specifies the variety of confirmation desired. Either
CONFIRM_RQD2 or CONFIRM _RQD3 for confirmation or
errorsonly with FLUSH_RQE2 or FLUSH_RQE3.

wait_object
Either BLOCKING, which specifies a blocking routine, NULL,
which will ignore the completion status, or a pointer to a
user-defined routine to call when the request is compl eted.
request_to send
Setto LUG2_YESif target hasrequested permission to transmit. Set
to LU62_NO otherwise.
expedited data_received
Setto LUG2_YESIf expedited datais available. Set to LU62 NO
otherwise.
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Return Values
>0

OK response. See“Return Codes’ on page 80 for more information.
<=0

Error return. See “Return Codes’ on page 80 for more information.
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int |u62_receive_and_wait (

i nt resource,

i nt fill,

i nt *| engt h,

i nt *request _to_send,

i nt *expedi t ed_dat a_r ecei ved,
char **dat a,

i nt *what _recei ved);

Description

The lu62_receive_and_ wait verb waits for information to arrive on the
specified conversation and then receives theinformation. If information
isaready available, the transaction program returns it without waiting.
Otherwise, this verb always blocks. The information can be data,
conversation status or arequest for confirmation . Control isreturned to
the transaction program with an indication of the type of information in
what_received.

The transaction program can issue this verb when in the Send state. The
LU flushesits send buffer, sending all buffered information and the
SEND indication to the remote program. This changes the conversation
to the Receive state. The LU then waits for information to arrive. The
remote program can send datato thelocal LU after receiving the SEND
indication.

Parameters

resource
Specifies the resource ID.
fill
Specifies whether posting is to occur in terms of the logical record
format of the data. The following values are possible:
e LL. Logical record.

* BUFFER. When data received is at least equal to the length
specified by the length parameter or the end of data, which ever is
first.

length

Specifies the maximum length of datathat the transaction program
can receive. When control is returned to the program, this variable
indicates the actual amount of data received up to the maximum. If
the program receives information other than data, this variable
remains unchanged.

Note: The maximum size buffer that the API can receive is 6134 bytes.
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request_to_send
Setto LUG2_YESIf target hasrequested permission to transmit. Set
to LU62 NO otherwise.

expedited_data_received
Set to LUG2_YES f expedited datais available. Set to LU62_NO
otherwise.

data

Pointer to the data buffer pointer. The buffer space pointed at will be
swapped with a full buffer if datais available.

what_received

Returns one of the following indications of what the transaction
program received:

* DATA. Indicated when fil|(BUFFER) is specified and dataiis
received by the program.

» SEND. Indicated when the remote program has entered the
Receive state. The local program can now issue lu62_send_data.

* CONFIRM. Indicated when the remote program has issued an
lu62_confirm. The local program should respond with either an
lu62_confirmed or an lu62_send_error.

* CONFIRM_SEND. Indicatesthat the remote program hasissued
lu62_prepare _to_receive with type(CONFIRM). The local
program should respond with an [u62_confirmed or an
lu62_send error verb.

* CONFIRM_DEALLOCATE. Thisisreturned when the peer
application sends a data request with the Conditional End Bracket
Indicator (CEBI) bit set in the request header (RH). The peer is
requesting that the conversation be closed.

* CONFIRM_xxx. The xxx extension indicates what type of
confirmation the peer application requested. RE2 and RE3 are
exception response only. RD2 and RD3 require a confirmation
response be sent in response to the datarequest. They are all
confirmation requests, but some applications need to know the
type of confirmation requested by the peer in order to maintain
synchronization of resources. In any event, the receiving
application MUST confirmthereceived request. The LUG2 server
will determine if aresponse must be sent to the requesting
application.

* DEALLOCATE_ABEND. The peer application has terminated

abnormally. Thelocal application should clean up its resources,
close the stream, and retry the conversation.

« ERROR, ERROR_SEND. Both indicate an error condition was
found. ERROR_SEND indicatesthat the peer application sent the

LU6.2 APl GuiDE 39



Gcowm, INC.

data with the Change Direction Indicator (CDI) bit set in the RH.
This puts the receiving application into send state. If an error
indication is received, the receiving application will transition to
receive state.

Return Values
>0

OK response. See“Return Codes’ on page 80 for more information.
<=0

Error return. See “Return Codes” on page 80 for more information.
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int |u62_receive_expedited_data (

i nt resource,
i nt return_control,
| u62_recei ve_expedited data_t wai t _obj ect,
i nt *| engt h,
i nt *request _to_send,
i nt *expedi t ed_dat a_recei ved,
char *dat a) ;
Description

Thelu62_receive expedited data verb receives data sent by the remote
transaction program in an expedited manner, viathe
lu62_send_expedited_data verb. Thetransaction program can issuethis
verb in any conversation state except the Reset state.

In addition to the standard usage, the transaction program can also issue
the lu62_receive_expedited_data verb to test for the presence of
expedited data. This can be done by setting length to zero and
return_control to IMMEDIATE. If expedited data is available, the
return code INSUFFICIENT_BUFFER_SIZE isreturned to the
transaction program. The transaction program can then decide what to
do next. If expedited data is not available, areturn code of
UNSUCCESSFUL isreturned and the length field is not meaningful.

Parameters

resource
Specifies the resource ID.

return_control

Specifieswhenthelocal LU isto return control to thelocal program,
inrelation to the receipt of expedited data. The following valuesare
valid:

« WHEN_EXPEDITED_DATA_RECEIVED. Specifieswhen
expedited datais received. If the wait_object() function isto be
called and the wait_object parameter must be set to avalid
function pointer.

* IMMEDIATE. Specifiesto receive the expedited data for the
conversation and return control to the transaction program with a
return code indicating whether or not data has been received.
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wait_object

Specifies whether the verb should be processed in non-blocking
mode. If return_control specifies

WHEN_EXPEDITED _DATA_RECEIVED, then wait_object
must specify avalid callback function. Otherwise, thisvalueis not
checked.

length

Specifies the maximum amount of datathat the transaction program
isto receive. When control is returned to the transaction program,
this variable indicates the actual amount of data received up to the
maximum.

Valid expedited data lengths may vary from 0-86 bytes.

If the transaction program receives information other than data, this
variable remains unchanged. If the length provided is smaller than
the data received or is set to zero, a return code of
INSUFFICIENT_BUFFER_SIZE isreturned to the transaction
program.

request_to send

Setto LUG2_YES:If target hasrequested permission to transmit. Set
to LU62_NO otherwise.

expedited data_received

Set to LUG2_YES f expedited datais available. Set to LU62_NO
otherwise.

data

Pointer to data buffer.

Return Values

OK response. See“Return Codes’ on page 80 for more information.

<=0

Error return. See “Return Codes’ on page 80 for more information.
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int |u62_receive_i mediate (

i nt resource,

i nt :c_n]_f)ol | _bits,

i nt iTl,

i nt *| engt h,

int *request _to_send, ]

i nt *expedi t ed_dat a_recei ved,

char **dat a, .

i nt *what _received );
Description

Thelu62_receive_immediate verb receives any information that is
available from the specified conversation, but does not wait for the
information to arrive. Theinformation (if any) can be data, conversation
status or arequest for confirmation. Control is returned to the
transaction program with an indication of whether any information was
received and, if so, itstype.

When the send-receive queue for half-duplex conversations is not
empty, the lu62_receive_immediate verb can be blocked just like the
lu62 receive and wait verb. Thelu62_receive and wait verb waits
for information to arrive on the specified conversation and then returns
the information. If information is already available, the transaction
program receives it without waiting. Otherwise, the
lu62_receive_and_wait verb always blocks.

Parameters

resource
Specifies the resource ID.

in_poll_bits
Poll bits suitablefor the eventsfield of apollfd structure to be passed
by your application to the UNIX poll() system call.

fill
Specifies whether posting is to occur in terms of the logical record
format of the data. The following values are possible:
e LL. Logical record.

* BUFFER. When datareceived is at least equal to the length
specified by the length parameter or the end of data, which ever is
first.
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length
Specifies the maximum amount of datathat the transaction program
isto receive. When control isreturned to the program, this variable
indicates the actual amount of data received up to the maximum. If
the program receives information other than data, this variable
remains unchanged.

Note: The maximum size buffer that the API can receiveis 6134 bytes.

request_to send
Setto LUG2_YESIf target hasrequested permission to transmit. Set
to LU62_NO otherwise.

expedited data_received
Set to LUG2_YES f expedited datais available. Set to LU62_NO
otherwise.

data
Pointer to a data buffer pointer. If the API has data to receive, the
API will retain this empty buffer. When the call returns, the pointer
at thisaddresswill point to the received data. If no datais available,
the pointer at this address will still point to the empty buffer.

what_received

Returns one of the following indications of what the transaction

program received:

* DATA. Indicated when BUFFER is specified for fill and datais
received by the program that exceeds the size of length.

» SEND. Indicated when the remote program has entered the
Receive state. The local program can now issue lu62_send_data.
Data may be present.

* CONFIRM. Indicated when the remote program has issued an

lu62_confirm. The local program should respond with either an
lu62_confirmed or an lu62_send_error.

* CONFIRM_SEND. Indicatesthat the remote program hasissued
lu62_prepare to_receive with atype CONFIRM. The local
program should respond with an lu62_confirmed or an
lu62_send error verb.

* CONFIRMED. Indicates that the remote program has sent
confirmation to a previous data transmission.

* CONFIRM_DEALLOCATE. Thisisreturned when the peer
application sends a data request with the Conditional End Bracket
Indicator (CEBI) bit set in the request header (RH). The peer is
requesting that the conversation be closed.

* CONFIRM_xxx. The xxx extension indicates what type of
confirmation the peer application requested. RE2 and RE3 are
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exception response only. RD2 and RD3 require a confirmation
response be sent in response to the datarequest. They are all
confirmation requests, but some applications need to know the
type of confirmation requested by the peer in order to maintain
synchronization of resources. In any event, the receiving
application MUST confirm thereceived request. The LUG2 server
will determine if aresponse must be sent to the requesting
application.

DEALLOCATE_ABEND. Thisis sent when either side
determines an outaage has occurred. The outage can be the result
of the peer application terminating without ending the
conversation, alink down condition, or some other error that
causes the local server to determine that the conversation has
ended abnormally.

ERROR, ERROR_SEND. Both indicate an error condition was
found. ERROR_SEND indicatesthat the peer application sent the
data with the Change Direction Indicator (CDI) bit set in the RH.
This puts the receiving application into send state. If an error
indication is received, the receiving application will transition to
receive state.

Return Values

OK response. See“Return Codes’ on page 80 for more information.

Error return. See “Return Codes’ on page 80 for more information.
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int |u62_request_to_send (
i nt resource,
| u62_request _to_send_t wai t _object );

Description

Thelu62_request_to_send verb notifies the remote program that the
local program isrequesting to enter the Send state for the conversation.
The conversation will be changed to the Send state when the local
program subsequently receives a SEND indication from the remote
program.

Parameters

resource
Specifies the resource ID.
wait_object
Either BLOCKING to block, NULL to ignore the results of

completion, or a pointer to afunction to call when the request
completes.

Return Values
>0

OK response. See “Return Codes’ on page 80 for more information.
<=0

Error return. See “Return Codes” on page 80 for more information.

SEPTEMBER 2002



Gcowm, INC.

LU62_SEND_DATA

lu62_send_data

SEPTEMBER 2002

int lu62_send_data (

i nt resource,

unsi gned char *data,

i nt | engt h,

i nt *request _to_send,

i nt *expedited_data_received );

Description

Thelu62_send_data verb transfers data to the API. The amount of data
is specified independently of the data format in the length parameter.
The data is not transmitted to the remote transaction program until the
transaction program issues an lué2_prepare to receive, lué2_flush, or
lu62_confirm verb.

Parameters

resource
Specifies the resource ID.

data

Pointer to the data to be sent. The data consists of logical records.
Each record starts with atwo byte length field.

length

Length of the datato be sent. Thislength is not related to the length
of thelogical record. It is used to determine the length of the data
pointed to by data.

wait_object
Either BLOCKING to block, NULL to ignore the results of
completion, or a pointer to afunction to call when the request
compl etes.

request_to send
Setto LUG2_YESIf target hasrequested permission to transmit. Set
to LU62_NO otherwise.

expedited data_received
Set to LUG2_YES if expedited datais available. Set to LU62_NO
otherwise.
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Return Values
>0

OK response. See “Return Codes on page 80 for more information.
<=0

Error return. See “Return Codes on page 80 for more information.
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| u62_send_data_record (

i nt resour ce,

unsi gned char *dat a,

i nt | engt h,

i nt *request _to_send,

i nt *expedi t ed_dat a_recei ved)

Description

lu62_send data record alowstheapplicationto sendlogical recordsas
individual chain elements. Thefirst call to this routine resultsin the
record being sent first in chain. Subsequent calls result in the records
being sent as middle of chain elements.

Upon asuccesful return, the application must call lu62_flush to havethe
the Lu62 Server send the record to the remote application. The flush
callback function must be valid in the call to thisroutine. The
application should transition from send state to a temporary waiting
state until the call back routineisinvoked. Thiswill indicate the record
has been sent and the application can reclaim the buffer used. The
applilcation can then transition back to send state and send another
record.

To terminate the chain the application must call lu62_send_data
followed by acall to lu62_confirm, lu62_flush or

lu62_prepare to_receive. Thiswill cause the Lu62 Server to send the
last record as alast in chain element. The application should transition
to CONFIRM state and wait for confirmation that the record has been
sent and received by the other side.

The application is responsible for insuring that the record in the data
buffer isacompleterecord. The Lu62 server does not check the validity
of the record header.

Parameters
resource
the resource on which the datarecord is to be sent

data

apointer to the data buffer
length

the length (in binary) of the data buffer
request_to send

apointer to aninteger. Thisisset to O if request to send is not
received. Itissetto 1if request to send isreceived.
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expedited data_received
apointer toaninteger. Setto0if expedited dataisnot received. Set
to 1if expedited datais received.

Return values

0>
Success. The return code contains the bits to set in the events field
of the pollfd structure.

O<=
Error return.

PROGRAM_PARAMETER_CHECK:

1 resourceisinvalid or not connected.

2 an acknowledgement is owed by the remote application.
3 another writeis aready in progress

PROGRAM_STATE_CHECK
returned if not in SEND State.

See “Return Codes’ on page 80 for more information.
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int |u62_send_error (

i nt resource,

i nt type,

i nt *| og_dat a,

| u62_send_error_t walt_object,

int *request _to_send, .

i nt *expedi t ed_dat a_received);

Description

Thelu62_send_error verb informs the remote transaction program that
the local program detected an error. If the conversation isin the Send
state, the LU flushesits send buffer. Upon successful completion of this
verb, thelocal program isin the Send state and the remote programisin
the Receive state.

Parameters

resource
Specifies the resource ID.
type

Specifiesthelevel of application or serviceerror being reported. The
following values are valid:

* PROG. Application program error is being reported.
» SVC. LU services detected error.

log_data
Log datain system error logs. Set to one of these values:
* LU62_NO. Do not log data (NULL pointer).
* LUB2_YES. Log product-specific error information.
wait_object
Either BLOCKING to block, NULL to ignore the results of
completion, or a pointer to afunction to call when the request
completes.
request_to send
Setto LUG2_YESIf target hasrequested permission to transmit. Set
to LU62 NO otherwise.
expedited data_received
Set to LUG2_YES f expedited datais available. Set to LU62_NO
otherwise.
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Return Values
>0

OK response. See“Return Codes’ on page 80 for more information.
<=0

Error return. See “Return Codes’ on page 80 for more information.
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int |u62_send_expedited_data (

i nt r esource,
char *dat a,

int | engt h,

i nt confirmtype,

| u62_send_expedited_data_t wai t _object );
Description

Thelu62_send _expedited data verb sends data to the remote
transaction program in an expedited manner. This meansit may arrive
at the remote program before data sent earlier via a send queue verb,
such aslu62_send_data.

Prototype

resource
Specifies the resource ID.

data
Pointer to the data to be sent. The data consists of logical records.
Each record starts with atwo byte length field and has a maximum
length of 86 bytestotal.

length

Length of the datato be sent. Thislength is not related to the length
of thelogical record. It is used to determine the length of the data
found at data.

confirm_type

Specifies the variety of confirmation desired. Either
CONFIRM_RQD2 or CONFIRM _RQD3 for confirmation or
errorsonly with FLUSH_RQE2 or FLUSH_RQE3.

wait_object
Either NUL L toignore the results of completion, or a pointer to a
function to call when the request completes.

Return Values
>0

OK response. See“Return Codes’ on page 80 for more information.
<=0

Error return. See “Return Codes” on page 80 for more information.
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User-defined Callbacks

TheLU6.2 API informsthe user of completed requests and other events
through a collection of user-defined callback routines. When the event
or completion occurs, the API will call the appropriate user-supplied
callback routine.
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typedef void (*lu62_allocate_t) (int resource,
int confirmed,
i nt sense_code);

Description

When the API receives a confirm in response to an allocate request, it
callsthisroutine. In the event of a negative response, the application
should keep the connection open until the remote LU has sent a
SEND_ERROR message containing the error information before either
reattempting the allocate request or closing the process.

Parameters

resource
The resource for which the allocate request was performed.

confirmed

TRUE or FALSE depending on whether the allocate request was
confirmed or not confirmed.

sense_code

If confirmed == FAL SE, this contains the negative response sent by
theremote LU.
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typedef void (*lu62_confirmt) (int resource,
int request_to_send,
int sense_code,
i nt expedited_data);

Description

This call back is used to indicate to the local TPN that a confirm was
received from the remote LU. If asignal request or expedited data are
waiting to be delivered at the same time they will be indicated to the
local transaction program which should then issue areceive_immediate
or areceive_and wait verb to get the information.

Parameters
resource

The resource to which the confirm applies.
request_to send

TRUE if arequest to send was received.

sense_code
Sense code in the event of a negative response.

expedited_data
TRUE if expedited data has been received.
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lu62_confirmed t

typedef void (*lu62 confirnmed t) (int resource);

Description
Indicates to the the local TPN that a confirmed has been received.

Parameters

resource
The resource for which the confirmed was received.
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lu62_connect t

typedef void (*lu62_connect t)(int resource);

Description

Thisroutineisinvoked when acall to lu62_start_connect_|u()
completes. At this point, the application program can call lu62_flush()
to send an allocate request to the server.

Parameters

resource
The resource for which the connect request was performed.
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typedef void (*lu62_deallocate_t) (int resource,
i nt sense_code);

Description

This callback indicates that a deallocate request has completed. If the
type was set to CONFIRM or the conversation sync level was set to
CONFIRM and the type was set to SYNC_LEVEL, thiscall will
indicate the success or failure of the deallocate.

If the deallocate was successful, then the resource ID will be set to -1.
Otherwise, the resource has not been closed and the application should
keep the resource available for a send_error message from the remote
LU.

Parameters

resource
Set to -1 if the dedll ocate succeeded, otherwise the resource for
which the deallocate was requested.

sense_code

If the deallocate failed, this parameter will contain the sense code
sent by the remote LU.
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lu62_disconnected t

typedef void (*lu62_di sconnected_t) (int resource,
i nt diagnostic);

Description

This callback isinvoked in the event of either afailure to establish a
connection or the termination of an existing session.

Parameters

resource
The resource that the disconnect occured on.

diagnostic
In the event of afailure to connect, this parameter will contain a

diagnostic code indicating the reason for failure. If the disconnect is
the result of terminating an existing session, thiswill likely be O.
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typedef void (*lu62_flush_t) (int resource,
i nt sense_code);

Description

When a flush operation has completed, this callback will be invoked to
notify the application that the data has been sent. It does not indi cate that
the transmission of data was successful.

If the data buffer indicated more datato come (by setting the
N_SNA_MoreDataflag in the buffer), or if aflush wasinitiated on a
new connection, a call to this routine indicates that more data can now
be sent.

Parameters
resource
The resource for which the flush was performed.

sense_code

Inthe event of afailure, the sense codeindicating what failed will be
provided in this parameter.
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lu62_init_sess_limit_t

typedef void (*lu62_init_sess_limt_t) (int resource,
int sense,
i nt sub_code,
| u62_cnos_nsg_t *cnos_nsQ);

Description

The API invokes this routine when arequest to initialize the session
limit has completed.

Parameters

resource
The resource for which the session limit was initialized.

sense
A sense code in the event of an error.

value meaning
0x00 Normal: no negotiation performed
0x01 Abnormal: command race detected
0x02 Abnormal: mode hame not recognized
0x03 Reserved
0x04 Normal: negotiated reply
0x05 Abnormal: (LU, mode) session limitisO
sub_code
A second sense code reflecting the nature of the error more closely.
CNos_msgy

The content of this structure will reflect the current capabilities of

this resource’ s connection. The structure is defined as follows:
Eypedef st ruct

short session_limt;

short M n_conwi nner s_sour ce;
short m n_conwi nners_t arget;
short responsi bl e;

short action;

unsi gned char node_nane[ 9] ;

unsi gned char | u_nane[ 9];

} lu62_cnos_nsg t;
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typedef void (*lu62_prepare_to_receive_t) (int resource,
int request_to_send,
) int sense_code,
i nt expedited_data);

Description

Thisroutine will be invoked when the interface has changed its state to
RECEIVE.

Parameters
resource
The resource for which the state has changed.
request_to send
TRUE if arequest is pending.
sense_code

If an error has occured, the sense code for the error will be provided
in this parameter.

expedited data
TRUE if expedited datais waiting to be received.
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lu62_receive_expedited data t

typedef unsigned |long (*lu62_receive_expedited data_t)
int resource, int |length,
int request _to_send, char *data);

Description
Thisroutine is invoked when the interface has received expedited data.

Parameters
resource
The resource for which the expedited data was received.

length
The length of the data received.
request_to send
TRUE if arequest to send has been received.

data
Pointer to a buffer containing the expedited data received.
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lu62_request _to _send t

typedef void (*lu62 request _to send t) (int resource);

Description

Thisroutineisinvoked when arequest to send verb which thelocal TPN
issued has completed successfully.

Parameters

resource
The resource for which the request to send was sent.

71 LUG6.2 APl GUIDE SEPTEMBER 2002



Gcowm, INC.

lu62_send_error _t

typedef void (*lu62_send_error_t) (int resource,
int request_to_send,
i nt expedited data);

Description

This callback will be invoked when the server has transmitted the
send_error message and been placed in the SEND state.

Parameters
resource
The resource for which the send_error message was transmitted.

request_to_send
TRUE if arequest to send has been received.

expedited data
TRUE if expedited datais awaiting receipt.
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typedef void (*lu62_send_expedited_data) (int resource,
i nt sense);

Description

The API invokes this callback to indicate that expedited data has been
sent to theremote TPN. If CONFIRM was requested, the routinewill be
called when the remote TPN acknowledges receipt. If CONFIRM was
not requested, the routine will be called as soon as the data has been
transmitted.

Parameters

resource
The resource on which the expedited data was sent.

sense

If CONFIRM was requested, this parameter will be O if the datawas
successfully transmitted and acknowledged, or a sense code if the
data was rejected or the request failed. If CONFIRM was not
requested, this parameter will be non-0 only if the request failed, and
the application will not be notified if the remote TPN rejects the
data.
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lu62_session_limit_t

typedef void (*lu62_session_limt_t) (int resource,
i nt sense,
i nt sub_code,
| u62_cnos_nsg_t *cnos_nsQ);

Descripton

The API callsthis routine when arequest to change the number of
sessions has compl eted.

Parameters

resource
The resource for which the number of sessions was changed.

sense
A sense code in the event of an error.

sub_code
A second sense code reflecting the nature of the error more closely.

cnos_msgy

The content of this structure will reflect the current capabilities of

this resource’ s connection. The structure is defined as follows:
Eypedef st ruct

short session_limt;

short M n_conwi nner s_sour ce;
short m n_conwi nners_t arget;
short responsi bl e;

short action;

unsi gned char node_nane[ 9] ;

unsi gned char | u_nane[ 9];

} lu62_cnos_nsg t;

74 LU6.2 APl GUIDE SEPTEMBER 2002



A

API-Provided Constants
and Data Structures

The LU6.2 API provides several preprocessor definesto use as
constants throughout the API, and the API provides several pre-defined
data structures. This section of the manual explains these specialized
constants and data structures.
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TheLU®6.2 API canlog error messagesto afile, print them out on stderr,
or both or neither. The behavior is controlled by the following defines,
which are located in npiapi.h:

NPI_LOG_FILE
NPI_LOG_STDERR
NPI_LOG_RX_PROTOS
NPI_LOG_TX_PROTOS
NPI_LOG_ERRORS
NPI_LOG_RX_DATA
NPI_LOG_TX_DATA
NPI_LOG_SIGNALS
NPI_LOG_CONINDS
NPI_LOG_OPTIONS

NPI_LOG_DEFAULT

Logtofile

Log to stderr

Log received M_PROTOS

Log transmitted M_PROTOS
Log UNIX errors

Log received M_DATA

Log transmitted M_DATA

Log NPI generated UNIX signals
Log NPI connection indications
Log initialization options

NPI_LOG_FILE |
NPI_LOG_STDERR|
NPI_LOG_ERRORS

These can be “OR-ed” together in your code for combinations. These
options are passed to the npi_init() routine by NPI/SNA. If your
application does not specify log options by calling sna_init_log(),
NPI_LOG_DEFAULT isused.

Note: A zero meansno error reporting at all.
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The LU62 API verbs have been designed to work closely with the poll
routine. The following psuedocode sampleillustrates how the

mechanism might be used:

r = lu62 receive_immediate( . . . );
i{f(r <= 0)

/* print error message using errno */

el se
xfds. events = r;

LU62_OK

The LU62_OK response indicates that the routine returned without
error. Thisresponse can be used as a bitmask for the events field of
apollfd struct.

Unspecified error. Unable to complete request.
PROGRAM_PARAMETER CHECK (-1)
One or more of the parameters supplied to the verb isinvalid.

ALLOCATION_FAILURE_NO_RETRY (-3)

Anlu62_allocate() verb failed. The reason for failure was not
transient, and aretry will not be successful either.

INSUFFICIENT BUFFER_SIZE (-4)

The buffer provided for receiving datawas not large enough to hold
the data awaiting receipt.

UNSUCCESSFUL (-5)

Returned when |u62_receive expedited data() is called with a
timeout 0 and no expedited datais available.

PROGRAM_STATE_CHECK (-6)

The verb was called from an invalid state. Usually thiswould be a
consequence of calling the verb out of sequence.
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Sense Codes and Sub-Codes
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The following sense codes can be provided in user-supplied callback
routines.

Sense Codes

CNOS _OK. The CNOS verb completed successfully. The sub-code
will indicate how success was achieved.

LU MODE_LIMIT_ZERO. The LU/mode pair requested presently
has alimit of O and the application called lu62_change _session_limit()
instead of 1u62_initialize_session_limit().

LU_SESSION_LIMIT_EXCEEDED. The application attempted to
allocate a conversation on an LU/mode pair that has not had its session
limit initialized.

PARAMETER_ERROR. One of the parameters provided to the verb
wasinvalid.

RESOURCE_FAILURE_NO_RETRY. A non-transient error
occured while attempting to change the number of sessions.

UNRECOGNIZED_MODE_NAME. The mode name provided
doesn’t appear in the local mode table.

COMMAND_RACE_REJECT. Both source and target have issued a
CNOS command. Thetarget’s CNOS command will take effect, and the
CNOS command sent by the local transaction program has failed.

Sub-Codes

CNOS OK

* CNOS OK_AS SPECIFIED. The CNOS command was
completed with the parameters originally specified.

* CNOS OK_AS NEGOTIATED. The CNOS command was
completed with a negotiated set of parameters.
PARAMETER_ERROR
* INVALID_LU_NAME. The LU name specified was not valid.

* INVALID_MODE_NAME. The mode name specified was not
valid.
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typedef struct allocate data

i nt sync_| evel
i nt type;
int tpn_I engt h;
unsi gned char tpn[64] ;
unsi gned char | u_nane[ 9];
unsi gned char nmode[ 9] ;
unsi gned char userid] 10];
unsi gned char passwd| 10] ;

} allocate data_ t;

Elements

sync_level

The sync level for this conversation:

* NONE. No resynchronization will be possible after an error. The
only possible response to an error is to close the conversation.

* CONFIRM. Resynchronization can occur on the most recently
confirmed transaction.

type
What type of conversation this should be:
* LU62 BASIC_CONVERSATION
» LU62 MAPPED_CONVERSATION
« LUB2 FDX_BASIC_CONVERSATION
« LUB2 FDX_MAPPED_CONVERSATION
tpn_length
Length of the data in tpn.
tpn
Transaction program name.
lu_name
Locally-designated name for thisLU.

mode
L ocally-designated name for this mode.

userid
Userid for login to target. Use is application-defined.

passwd
Password for login to target. Use is application-defined.
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lu62_cnos_msg_t

Eypedef struct

short session_limt;
short M N_cOonw nners_sour ce;
short m n_conwi nners_t ar get ;
short responsi bl e;
short act 1 on;
unsi gned char node_nane[ 9] ;
unsi gned char | u_nane[ 9];
} 1u62_cnos_nsg_t;
Elements
session_limit

M aximum number of sessions for this conversation.

min_conwinners_source
Minimum number of contention-winning sessions available to the
source.

min_conwinners_target
Minimum number of contention-winning sessions available to the
target. (Also the number of contention-losing sessionsfor the
source.)

responsible

Either LU62SOURCE or LU62TARGET, depending onwho will be
responsible for closing down sessions in excess of the new limits.

action

Either O if the CNOS verb will set a new session limit or 2 if the
CNOS verb will close down all sessionsin this conversation.

mode_name
The locally-assigned mode name for this conversation.

lu_name
The locally-assigned LU name for this conversation.
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