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/ """"""""""""""""" dhhkkkhhhkrhhkhkhhkhhhhhrhhrk ******************/
/* */
/* Library: QUSRTOOL */
/* File: QATTSYSC */
/* Member: TCSTAPPEXT */
/* Type: ILE C */
/* */
/* Description: */
/* This is an example application CRG exit program which gets called for =/
/* various cluster events or cluster APIs. The bulk of the logic must */
/* still be added because that logic is really dependent upon the unique */
/* things that need to be done for a particular application. */
/* */
/* The intent of this example to to provide a shell which contains the */
/* basics for building a CRG exit program. Comments throughout the examplex/
/* highlight the kinds of issues that need to be addressed by the real */
/* exit program implementation. */
/* */
/* Every action code that applies to an application CRG is handled in this */
/* example. */
/* */

/* The tcstdtaara.h include is also shipped in the QUSRTOOL Tibrary. See =/
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/* the TCSTDTAARA member in the QATTSYSC file. */

/* */
/* Change log: */
/* Flag Reason Ver Date User Id Description */
/* */
/* ... D98332 v5rim@ 000509 ROCH Initial creation. */
/* $A1 P9950070 v5r2m@ 010710 ROCH Dataarea fixes */

/* $A2 D99055  v5r2m0 010913 ROCH Added CancelFailover action code */
/* $A3 D98854  v5r2m® 010913 ROCH Added VerificationPhase action codex/
/* $A4  P9A10488 v5r3md 020524 ROCH Added example code to wait for datax/
/* CRGs on switchover action code */
/* */

/***************************************************************************/

ey */
/* */
/* Header files */
/* */
2 */
#include /* Useful when debugging */

#include /* offsetof macro */

#include /* system function */

#include /* String functions */

#include /* Exception handling constants/structures =/

#include /* Various cluster constants */

#include /* Structure of CRG information */

#include "qusrtool/qattsysc/tcstdtaara" /+* QCSTHAAPPI/QCSTHAAPPO data areas*/
#include /* API to Retrieve contents of a data area */

#include /* API error code type definition */

#include /* mitime builtin */

#include /* waittime builtin %/
ey */
/* */
/* Constants */
/* */
e */

#define UnknownRole -999

#define DependCrgDataArea "QCSTHAAPPO"
#define ApplCrgDataArea "QCSTHAAPPI"
#define Nulls 0x00000000000000000000

ey */
/* */
/* The following constants are used in the checkDependCrgDataArea() */

/* function. The first defines how long to sleep before checking the data */
/* area. The second defines that maximum time to wait for the data area */
/* to become ready before failing to start the application when the Start =/
/* CRG function is being run. The third defines the maximum wait time for */

/* the Initiate Switchover or failover functions. */
/* */
2y */

#define WaitSecondsIncrement 30
#define MaxStartCrgWaitSeconds 0
#define MaxWaitSeconds 900

2 */
/* */
/* As this exit program is updated to handle new action codes, change the =/
/* define below to the value of the highest numbered action code that is  */

/* handled. */
/* */
J e m e e e e e e ceeememmcmmeeen */

#define MaxAc 21
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/* */
/* If the exit program data in the CRG has a particular structure to it, */
/* include the header file for that structure definition and change the */

/* define below to use that structure name rather than char. */
/* */
2 */
#define EpData char

2y */
/* */

/* Change the following define to the Tibrary the application resides in  */
/* and thus where the QCSTHAAPPO and QCSTHAAPPI data areas will be found. =/
/% */
2y */

K m m e - */
/* */
/* Prototypes for internal functions. */
/* */
T S Sy S Sy S S SRS S S S S S */

static int getMyRole(Qcst_EXTPO100_t *, int, int);

#pragma argopt(getMyRole)

static int doAction(int, int, int, Qcst_EXTPO100_t =, EpData *);
#pragma argopt (doAction)

static int createCrg(int, int, Qcst EXTPO100_t *, EpData *);

static int startCrg(int, int, Qcst_EXTPO100_t =, EpData *);

static int restartCrg(int, int, Qcst EXTPO100_t *, EpData *);

static int endCrg(int, int, Qcst_EXTPO10O_t =, EpData *);

static int verifyPhase(int, int, Qcst_EXTPQ100_t *, EpData *);
static int deleteCrg(int, int, Qcst_EXTPO100_t =*, EpData *);

static int memberIsdoining(int, int, Qcst EXTPO10O_t *, EpData *);
static int memberIsLeaving(int, int, Qcst EXTPO100_t %, EpData *);
static int switchPrimary(int, int, Qcst_EXTPO100_t =, EpData *);
static int addNode(int, int, Qcst EXTPO100_t *, EpData *);

static int rmvNode(int, int, Qcst_EXTPO100_t =, EpData *);

static int chgCrg(int, int, Qcst EXTPO10O_t *, EpData *);

static int deleteCrgWithCmd(int, int, Qcst EXTPO100_t %, EpData *);
static int undoPriorAction(int, int, Qcst EXTPO100_t *, EpData *);
static int endNode(int, int, Qcst EXTPO100_t =, EpData *);

static int chgNodeStatus(int, int, Qcst_EXTPO100_t =, EpData *);
static int cancelFailover(int, int, Qcst EXTPO100_t *, EpData =*);
static int newActionCode(int, int, Qcst_EXTPO100_t =, EpData *);
static int undoCreateCrg(int, int, Qcst EXTPO10O_t *, EpData =*);
static int undoStartCrg(int, int, Qcst EXTPO100_t %, EpData *);
static int undoEndCrg(int, int, Qcst_EXTPO100_t *, EpData *);

static int undoMemberIsdoining(int, int, Qcst EXTPO100 t %, EpData *);
static int undoMemberIsLeaving(int, int, Qcst_EXTPO100_t *, EpData *);
static int undoSwitchPrimary(int, int, Qcst_EXTPO100_t *, EpData *);
static int undoAddNode(int, int, Qcst EXTPO100_t =, EpData *);
static int undoRmvNode(int, int, Qcst _EXTPQ100_t *, EpData *);
static int undoChgCrg(int, int, Qcst EXTPO100_t =, EpData *);

static int undoCancelFailover(int, int, Qcst_EXTPO100_t %, EpData *);
static void bldDataAreaName(char *, char *, char *);

#pragma argopt(bldDataAreaName)

static int checkDependCrgDataArea(unsigned int);

#pragma argopt (checkDependCrgDataArea)

static void setApplCrgDataArea(char);

#pragma argopt(setApplCrgDataArea)

static void cancelHandler(_CNL_Hndlr_Parms_T =*);

static void unexpectedExceptionHandler( INTRPT Hndlr_Parms T *);
static void endApplication(unsigned int, int, int, Qcst_EXTPO100_t *, EpData *);
#pragma argopt(endApplication)

14 1BM i TTRAM%E FA7 - R—Z - 77O0—FI2kD GWHEEDA > TI AT



/* */
/* Some debug routines */
/* */
[ e m e e e e e e eememmcmmeeen */

static void printParms(int, int, int, Qcst_EXTPO100_t %, EpData *);
static void printActionCode(unsigned int);
static void printCrgStatus(int);
static void printRcvyDomain(char =,
unsigned int,
Qcst_Rcvy Domain_Arrayl t *);
static void printStr(char *, char *, unsigned int);

2 */
/* */
/* Type definitions */
/* */
J e m e e e e e ceeememmcmmeeen */
== === — .. */
/* */

/* This structure defines data that will be passed to the exception and */
/* cancel handlers. Extend it with information unique to your application.*/

/* */

[ e m e e e e e e ceeeememmcmmeeen */

typedef struct {
int *retCode; /* Pointer to return code */
EpData *epData; /* Exit program data from the CRG */
Qcst_EXTPO100_t *crgData; /+ CRG data */
unsigned int actionCode; /* The action code */
int role; /* This node's recovery domain role */
int priorRole; /* This node's prior recovery domainrole */

} volatile HandlerDataT;

/* */
/* Function pointer array for handling action codes. When the exit program*/
/* is updated to handle new action codes, add the new function names to */

/* this function pointer array. */
/* */
2 */

static int (*fcn[MaxAc+1]) (int role,
int priorRole,
Qcst_EXTPO100_t =crgData,
EpData *epData) = {

newActionCode, /* 0 - currently reserved */
createCrg, /1 */
startCrg, [*x 2 */
restartCrg, /* 3 */
endCrg, /* 4 */
verifyPhase, /* 5 - currently reserved */
newActionCode, /* 6 - currently reserved */
deleteCrg, /* 7 =/
memberIsdoining, /* 8 =/

memberIsLeaving, /* 9 =*/
switchPrimary, /* 10 */

addNode, /* 11 */
rmvNode, [* 12 */
chgCrg, /* 13 */

deleteCrgWithCmd,/* 14 x/
undoPriorAction, /* 15 */
endNode, /* 16 =/
newActionCode, /* 17 - applies only to a device CRG */
newActionCode, /* 18 - applies only to a device CRG */
newActionCode, /* 19 - applies only to a device CRG */
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chgNodeStatus, /* 20 =/
cancelFailover /x 21 =/

ey */
/* */
/* Function pointer array for handling prior action codes when called with */
/* the Undo action code. When the exit program is updated to handle */
/* Undo for new action codes, add the new function names to this function =x/
/* pointer array. */
/* */
ey */

static int (*undoFcn[MaxAc+1]) (int role,
int priorRole,
Qcst_EXTPO100_t =crgData,
EpData *epData) = {

newActionCode, /* 0 - currently reserved */
undoCreateCrg, /* 1 =/

undoStartCrg, /* 2 =/

newActionCode, /* 3 =/

undoEndCrg, /x4 x/

newActionCode, /* 5 - no undo for this action code */
newActionCode, /* 6 - currently reserved */
newActionCode, /* 7 */

undoMemberIsdoining, /* 8 =/
undoMemberIsLeaving, /* 9 */
undoSwitchPrimary, /x 10 */

undoAddNode, [* 11 %/
undoRmvNode, [* 12 %/
undoChgCrg, /* 13 =/
newActionCode, [* 14 %/
newActionCode, /* 15 */
newActionCode, /* 16 */
newActionCode, /* 17 - applies only to a device CRG */
newActionCode, /* 18 - applies only to a device CRG */
newActionCode, /* 19 - applies only to a device CRG */
newActionCode, /% 20 */

undoCancelFailover /% 21 =/

[ ok ko ko ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ek Kk kK KRk kKK ok ko &k k ok ok ok ok ok Kkkkkkkkkkkhkkkhkx [
/* */
/* This is the entry point for the exit program. */
/* */

/*‘k‘k*‘k‘k**‘k‘k*‘k‘k*"k‘k‘k*‘k‘k**‘k**‘k‘k*‘k‘k**‘k‘k*‘k‘k*"k‘k**‘k‘k*"k****‘k*‘k******‘k****‘k*‘k****‘k*‘k*/
void main(int argc, char *argv[]) {

HandlerDataT hd1Data;

JH e — —mm m - */
/% */
/* Take each of the arguments passed in the argv array and castit to */
/* the correct data type. */
/* */

ey */
int *retCode = (int *)argv[1];

unsigned int *actionCode = (unsigned int *)argv[2];
EpData *epData (EpData *)argv[3];
Qcst_EXTPO100_t *crgData = (Qcst EXTPO100 t *)argv[4];
char *formatName (char *)argv[5];
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2y */
/* */
/* Ensure the format of the data being passed is correct. =/
/* If not, a change has been made and this exit program needs tobe */
/* updated to accomodate the change. Add appropriate errorlogging for =*/
/* your application design. */
/% x/
e */
if (0 != memcmp(formatName, "EXTPO100", 8))
abort();
== ===~ .- */
/% */
/* Set up the data that will be passed to the exception andcancel x/
/* handlers. */
/% x/
2y */
hd1Data.retCode = retCode;
hd1Data.epData = epData;
hd1Data.crgData = crgData;
hd1Data.actionCode = *actionCode;
hd1Data.role = UnknownRole;
hd1Data.priorRole = UnknownRole;
_VBDY(); /* force changed variables to home storage location x/
e */
/* */
/* Enable an exception handler for any and all exceptions. */
/% x/
ey */
#pragma exception_handler(unexpectedExceptionHandler, hdiData, ¥
_C1_ALL, _C2 ALL, _CTLA_INVOKE )
== ===~ ________ */
/* */
/* Enable a cancel handler to recover if this job is canceled. */
/* */
J e e e e e e e e e enemcemmemee */
#pragma cancel_handler(cancelHandler, hd1Data)
Ty */
/* */
/* Extract the role and prior role of the node this exit program is */
/* running on. If the cluster API or event changes the recovery domain =/
/* (node role or membership status), the new recovery domain's offset is =/
/* passed in Offset_Rcvy Domain_Array and the offset of the recovery */
/* domain as it looked prior to the API or cluster event is passed in */
/* 0ffset_Prior_Rcvy_Domain_Array. If the recovery domain isn't changed,x/
/* only Offset Rcvy Domain_Array can be used to address the recovery x/
/* domain. */
/* */
== ===~ .- */
hd1Data.role = getMyRole(crgData,
crgData->0ffset_Rcvy_Domain_Array,
crgData->Number_Nodes Rcvy Domain);
if (crgData->0ffset_Prior_Rcvy Domain_Array)
hd1Data.priorRole =

getMyRole(crgData,
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crgData->0ffset_Prior_Rcvy_Domain_Array,

crgData->Number_Nodes_Prior_Rcvy Domain);

else
hd1Data.priorRole = hd1Data.role;
_VBDY(); /* force changed variables to home storage location */
2y */
/* */
/* Enable the following to print out debug information. */
/% */
2y */
/*
printParms (*actionCode, hdlData.role, hdlData.priorRole, crgData,
epData);
*/
2y */
/* */
/* Do the correct thing based upon the action code. The return code */
/* is set to the function result of doAction(). */
/* */
L */
*retCode = doAction(*actionCode,
hd1Data.role,
hd1Data.priorRole,
crgData,
epData);
2y */
/* */
/* The exit program job will end when control returns to the operating =/
/* system at this point. */
/* */
ey */
return;
#pragma disable_handler /* unexpectedExceptionHandler */
#pragma disable_handler /* cancelHandler */
} /% end main() x/

/*****~k*****~k*************~k*********~k******~k********************************/

/* */
/* Get the role of this particular node from one of the views of the */
/* recovery domain. */
/* */
/* APIs and cluster events which pass the updated and prior recovery domain*/
/* to the exit program are: x/
/* QcstAddNodeToRcvyDomain */
/* QcstChangeClusterNodeEntry */
/* QcstChangeClusterResourceGroup */
/* QcstEndClusterNode (ending node does not get the prior domain) */
/* QcstInitiateSwitchOver */
/* QcstRemoveClusterNodeEntry (removed node does not get the prior domain) */
/* QcstRemoveNodeFromRcvyDomain x/
/* QcstStartClusterResourceGroup (only if inactive backup nodes are */
/* reordered) */
/* a failure causing failover */
/* a node rejoining the cluster */
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/* cluster partitions merging */

/* */
/* A1l other APIs pass only the updated recovery domain. */
/* */

/***************************************************************************/
static int getMyRole(Qcst _EXTPO100_t *crgData, int offset, int
count) {

Qcst_Rcvy Domain_Arrayl_t #nodeData;
unsigned int iter = 0;

2y */
/* */
/* Under some circumstances, the operating system may not be able to */
/* determine the ID of this node and passes *NONE. An example of such a */
/* circumstance is when cluster resource services is not active on a */
/* node and the DLTCRG CL command is used. */
/* */

=== ===~ .- */

if (0 == memcmp(crgData->This_Nodes_ID, QcstNone,
sizeof(Qcst_Node Id t)))
return UnknownRole;

2 */
/* */
/* Compute a pointer to the first element of the recovery domain array. =/
/* */

ey */

nodeData = (Qcst_Rcvy Domain_Arrayl t =) ((char *)crgData +
offset);

2y */
/* */
/* Find my node in the recovery domain array. I will not be in the */
/* prior recovery domain if I am being added by the Add Node to Recovery =/
/* Domain API. */
/* */

Ty */

while (0 != memcmp(crgData->This_Nodes_ID,
nodeData->Node_ID,
sizeof(Qcst_Node Id_t))
&&
iter &1t; count
)
nodeData++;
itertt;

}

if (iter &1t; count)
return nodeData->Node_Role;

else
return UnknownRole;
} /% end getMyRole() */

/***************************************************************************/

/* */
/* Call the correct function based upon the cluster action code. The */
/* doAction() function was split out from main() in order to clarify the =/
/* example. See the function prologues for each called function for */
/* information about a particular cluster action. */
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/* */
/* Each action code is split out into a separate function only to help x/
/* clarify this example. For a particular exit program, some action codes */
/* may perform the same function in which case multiple action codes could */
/* be handled by the same function. */
/% */
/***************************************************************************/
static int doAction(int actionCode,

int role,

int priorRole,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

2y */
/* */
/* For action codes this exit program knows about, call a function to */
/* do the work for that action code. */
/* */
J e m ——m m e - */

if (actionCode &1t;= MaxAc )
return (*fcn[actionCode]) (role, priorRole, crgData, epData);
else

/* */
/* IBM has defined a new action code in a new operating system release x/
/* and this exit program has not yet been updated to handle it. Take ax/

/* default action for now. */
/* */
S */
return newActionCode(role, priorRole, crgData, epData);
}/* end doAction() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcInitialize */
/* */
/* The QcstCreateClusterResourceGroup API was called. A new cluster */
/* resource group object is being created. */
/* */
/* Things to consider: */
/* - Check that the application program and all associated objects are on*/
/* the primary and backup nodes. If the objects are not there, */
/* consider sending error/warning messages or return a failure return =*/
/* code. */
/* - Check that required data or device CRGs are on all nodes in the */
/* recovery domain. */
/* - Perform any necessary setup that is required to run the */
/* the application on the primary or backup nodes. */
/* - If this CRG is enabled to use the QcstDistributeInformation API, */
/* the user queue needed by that API could be created at this time. */
/* */
/**************** """"""""" khkkkhkhkhkrhhkhkhhhhhhhrhhxk ******************/

static int createCrg(int role,
int doesNotApply,
Qcst_EXTPO100_t =crgData,
EpData *epData) {

return QcstSuccessful;
} /> end createCrg() */
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/***************************************************************************/

/* */
/* Action code = QcstCrgAcStart x/
/* */
/* The QcstStartClusterResourceGroup API was called. A cluster resource =/
/* group is being started. */
/* The QcstInitiateSwitchOver API was called and this is the second action */
/* code being passed to the exit program. */
/* The fail over event occurred and this is the second action code being =*/
/* passed to the exit program. */
/* */

/* A maximum wait time is used when checking to see if all dependent CRGs =/
/* are active. This is a short time if the CRG is being started because ofx*/

/* the QcstStartClusterResourceGroup API. It is a longer time if it is */
/* because of a failover or switchover. When failover or switchover are =/
/* being done, it make take a while for data or device CRGs to become */

/* ready so the wait time is long. If the Start CRG API is being used, thex/
/* dependent CRGs should already be started or some error occurred, the */
/* CRGs were started out of order, etc. and there is no need for a long */

/* wait. */
/* */
/* Things to consider: */
/* - If this node's role is primary, the application should be started. =/
/* This exit program should either call the application so that it runs/
/* in this same job or it should monitor any job started by this */
/* exit program so the exit program knows when the application job */
/* ends. By far, the simplest approach is run the application in this x/
/* job by calling it. */
/* Cluster Resource Services is not expecting this exit program to */
/* return until the application finishes running. */
/* - If necessary, start any associated subsystems, server jobs, etc. */
/* - Ensure that required data CRGs have a status of active on all nodes */
/* in the recovery domain. */
/* */

/***************************************************************************/
static int startCrg(int role,

int doesNotApply,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

unsigned int maxWaitTime;

/* Start the application if this node is the primary */
if (role == QcstPrimaryNodeRole) {
ey */
/* */

/* Determine if all CRGs that this application CRG is dependent upon x/
/* are ready. If the check fails, return from the Start action code. =/

/* Cluster Resource Services will change the state of the CRG to */

/* Inactive. */

/* */
== === — - */

if (crgData->Cluster_ Resource Group Status ==
QcstCrgStartCrgPending)
maxWaitTime = MaxStartCrgWaitSeconds;
else
maxWaitTime = MaxWaitSeconds;
if (QcstSuccessful !'= checkDependCrgDataArea(maxWaitTime))
return QcstSuccessful;

/* */
/* Just before starting the application, update the data area to */

BT IR - R=ADT7 TO—F e Lzma Ao > T A~ 21



/* indicate the application is running. */
/* */

/* */
/* Add Togic to call application here. It is expected that control */
/* will not return until something causes the application to end: a */
/* normal return from the exit program, the job is canceled, or an */
/* unhandled exception occurs. See the cancelHandler() function for =/

/* some common ways this job could be canceled. */
/* */
S S S S S S */
ey */
/* */
/* After the application has ended normally, update the data area to =*/
/* indicate the application is no Tonger running. */
/* */
L */
setApp1CrgDataArea(Appl_Ended);
}
else
J e m e e es */
/* */
/* On backup or replicate nodes, mark the status of the application in */
/* the data area as not running. */
/* */
ey */

setApp1CrgDataArea(Appl_Ended);

return QcstSuccessful;
} /% end startCrg()
*/

/***************************************************************************/

/* */
/* Action code = QcstCrgAcRestart */
/* */

/* The previous call of the exit program failed and set the return */
/* code to QcstFailWithRestart or it failed due to an exception and the */
/* exception was allowed to percolate up the call stack. 1In either =x/
/* case, the maximum number of times for restarting the exit program has  */

/* not been reached yet. */
/* */
/* This action code is passed only to application CRG exit programs which =/
/* had been called with the Start action code. */
/* */

/***************************************************************************/
static int restartCrg(int role,

int doesNotApply,

Qcst_EXTPO100_t =*crgData,

EpData *epData) {
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/* */
/* Perform any unique logic that may be necessary when restarting the x/
/* application after a failure and then call the startCrg() function to =/
/* do the start functions. */

/* */

return startCrg(role, doesNotApply, crgData, epData);
}/* end restartCrg() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcEnd */
/* */
/* The end action code is used for one of the following reasons: */
/* - The QcstEndClusterResourceGroup API was called. */
/* - The cluster has become partitioned and this node is in the secondary=*/
/* partition. The End action code is used regardless of whether the */
/* CRG was active or inactive. Action code dependent data of */
/* QcstPartitionFailure will also be passed. */
/* - The application ended. Action code dependent data of */
/* QcstResourceEnd will also be passed. All nodes in the recovery */
/* domain will see the same action code (including the primary). */
/* - The CRG job has been canceled. The exit program on this node will */
/* be called with the End action code. QcstMemberFailure will be */
/* passed as action code dependent data. */
/* */
/* */
/* */
/* Things to consider: */
/* - If the CRG is active, the job running the application is canceled =/
/* and the IP takeover address is ended AFTER the exit program is */
/* called. */
/* - If subsystems or server jobs were started as a result of the */
/* QcstCrgAcStart action code, end them here or consolidate all logic =/
/* to end the application in the cancelHandler() since it will be */
/* invoked for all Cluster Resource Services APIs which must end the */
/* application on the current primary. */
/* */
[k kK k kK dok ko ok ok ko ok ok ko k ok ok ko k ok k ook ko ok ke ko ok ok ok o ok ok ok ok ke ok o ok ok o ok ok ok o ok ok ok ok ok ok ok ok o ok */

static int endCrg(int role,
int priorRole,
Qcst_EXTPO100_t *crgData,
EpData *epData) {

2y */
/* */
/* End the application if it is running on this node. */
/* */

ey */
endApplication(QcstCrgAcRemoveNode, role, priorRole, crgData,

epData);

return QcstSuccessful;
} /% end endCrg() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcVerificationPhase */
/* */
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/* The verification phase action code is used to allow the exit program to */

/* do some verification before proceeding with the requested function x/
/* identified by the action code depended data. If the exit program */
/* determines that the requested function cannot proceed it should return =*/
/* QcstFailWithOutRestart. */
/* */
/* */
/* NOTE: The exit program will NOT be called with Undo action code. */
/* */

/***************************************************************************/
static int verifyPhase(int role,

int doesNotApply,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

S Sy Sy Sy Sy S S S Sy Sy S S */
/* */
/* Do verification */
/* */

2y */

if (crgData->Action_Code Dependent Data == QcstD1tCrg) {
/* do verification =*/
[x if ( fail ) */
/* return QcstFailWithOutRestart */
}

return QcstSuccessful;
}/* end verifyPhase() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcDelete */
/* */
/* The QcstDeleteClusterResourceGroup or QcstDeleteCluster API was called. */
/* A cluster resource group is being deleted while Cluster Resource */
/* Services is active. */
/* If the QcstDeleteCluster API was used, action code dependent data of */
/* QcstD1tCluster is passed. */

/* If the QcstDeleteCluster API was used and the CRG is active, the exit */
/* program job which is still active for the Start action code is canceled*/

/* after the Delete action code is processed. */
/* */
/* Things to consider: */
/* - Delete application programs and objects from nodes where they are =*/
/* no Tonger needed such as backup nodes. Care needs to be exercised =*/
/* when deleting application objects just because a CRG is being */
/* deleted since a particular scenario may want to leave the */
/* application objects on all nodes. */
/* */

/***************************************************************************/
static int deleteCrg(int role,

int doesNotApply,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

return QcstSuccessful;

} /* end deleteCrg()
*/

/***************************************************************************/

/* */
/* Action code = QcstCrgAcRedoin */
/* */
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/* One of three things is occurring- */
/* 1. The problem which caused the cluster to become partitioned has been */

/* corrected and the 2 partitions are merging back together to become =*/
/* a single cluster. Action code dependent data of QcstMerge will be =*/
/* passed. */
/* 2. A node which either previously failed or which was ended has had */
/* cluster resource services started again and the node is joining the */
/* cluster. Action code dependent data of QcstJoin will be passed. */
/* 3. The CRG job on a particular node which may have been canceled or =/
/* ended has been restarted. Action code dependent data of Qcstdoin  */
/* will be passed. */
/* */
/* Things to consider: */
/* - If the application replicates application state information to otherx/
/* nodes when the application is running, this state information will =/
/* need to be resynchronized with the joining nodes if the CRG is */
/* active. */
/* - Check for missing application objects on the joining nodes. */
/* - Ensure the required data CRGs are on the joining nodes. */
/* - If the application CRG is active, ensure the required data CRGs are */
/* active. */
/* */
JEZEET TR o e ok e ok o ok ok ok ok ok o ko ke kK ok e ek ok ek ok ok ok ok ko ko kK e o o o o ko ok ok ok */

static int memberIsJoining(int role,
int priorRole,
Qcst_EXTPO100_t =crgData,
EpData *epData) {

/2y */
/* */
/* Ensure the data area status on this node starts out indicating */
/* the application is not running if this node is not the primary. */
/% */

2y */

if (role != QcstPrimaryNodeRole) {
setApp1CrgDataArea(Appl_Ended);

/* */
/* 1If a single node is rejoining the cluster, you may do a certain set ofx/
/* actions. Whereas if the nodes in a cluster which became partitioned =/
/* are merging back together, you may have a different set of actions. =/

/* */
e */
if (crgData->Action_Code Dependent Data == QcstJdoin) {
/* Do actions for a node joining. */
}
else {
/* Do actions for partitions merging. */

}

return QcstSuccessful;
} /% end memberIsJoining() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcFailover */
/* */

/* Cluster resource services on a particular node(s) has failed or ended =/
/* for this cluster resource group. The Failover action code is passed */
/* regardless of whether the CRG is active or inactive. Failover can */
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/* happen for a number of reasons: */

/* */
/* - an operator canceled the CRG job on a node. Action code dependent =*/
/* data of QcstMemberFailure will be passed. */
/* - cluster resource services was ended on the node (for example, the */
/* QSYSWRK subsystem was ended with CRS still active). Action code */
/* dependent data of QcstNodeFailure will be passed. */
/* - the application for an application CRG has failed on the primary */
/* node and could not be restarted there. The CRG is Active. x/
/* Action code dependent data of QcstApplFailure will be passed. */
/* - the node failed (such as a power failure). Action code dependent =/
/* data of QcstNodeFailure will be passed. */
/* - The cluster has become partitioned due to some communication failurex*/
/* such as a communication Tine or LAN failure. The Failover action */
/* code is passed to recovery domain nodes in the majority partition. =*/
/* Nodes in the minority partition see the End action code. Action */
/* code dependent data of QcstPartitionFailure will be passed. */
/* - A node in the CRG's recovery domain is being ended with the */
/* QcstEndClusterNode API. The node being ended will see the End Node */
/* action code. A1l other nodes in the recovery domain will see the */
/* Failover action code. Action code dependent data of QcstEndNode */
/* will be passed for the Failover action code. */
/* - An active recovery domain node for an active CRG is being removed =/
/* from the cluster with the QcstRemoveClusterNodeEntry API.  Action =/
/* code dependent data of QcstRemoveNode will be passed. If an */
/% inactive node is removed for an active CRG, or if the CRG is */
/* inactive, an action code of Remove Node is passed. */
/* */
/* The exit program is called regardless of whether or not the CRG is */
/* active. The exit program may have nothing to do if the CRG is not */
/* active. */
/* */
/* If the CRG is active and the leaving member was the primary node, */
/* perform the functions necessary for failover to a new primary. */
/* */
/* The Action_Code Dependent Data field can be used to determine if: */
/* - the failure was due to a problem that caused the cluster to become =*/
/* partitioned (all CRGs which had the partitioned nodes in the */
/* recovery domain are affected) */
/* - a node failed or had cluster resource services ended on the node (all=*/
/* CRGs which had the failed/ended node in the recovery domain are */
/* affected) */
/* - only a single CRG was affected (for example a single CRG job was */
/* canceled on a node or a single application failed) */
/* */
/* */
/* Things to consider: */
/* - Prepare the new primary node so the application can be started. */
/* - The application should NOT be started at this time. The exit */
/* program will be called again with the QcstCrgAcStart action code if */
/* the CRG was active when the failure occurred. */
/* - If the application CRG is active, ensure the required data CRGs are =*/
/* active. */
/* */

/**‘k*"k*************~k‘k******‘k*"k******~k******~k‘k***********************‘k*******/
static int memberIsLeaving(int role,

int priorRole,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

2y */
/* */
/* If the CRG is active, perform failover. Otherwise, nothing to do. */
/* */

2y */
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if (crgData->Original _Cluster_Res Grp_Stat == QcstCrgActive) {

2y */
/* */
/* The CRG is active. Determine if my role has changed and I am now  */
/* the new primary. */
/* */
ey */

/* */
/* 1 was not the primary but am now. Do failover actions but don't =/
/* start the application at this time because this exit program will x/

/* be called again with the Start action code. */

/* */
2 */
2y */

/* */

/* Ensure the data area status on this node starts out indicating */

/* the application is not running. */

/* */
S S S S S S S—— */

gy */
/* */
/* If the application has no actions to do on the Start action code */
/* and will become active as soon as the takeover IP address is */

/* activated, then this code should be uncommented. This code will x/
/* determine if all CRGs that this application CRG is dependent upon */
/* are ready. If this check fails, return failure from the action */

/* code. */
/* */
J e m e e e e e */
/* if (QcstSuccessful != checkDependCrgDataArea(MaxWaitSeconds)) =/
/* return QcstFailWithOutRestart; */
}

}

return QcstSuccessful;
}/* end memberIsLeaving() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcSwitchover */
/* */
/* The QcstInitiateSwitchOver API was called. The first backup node in */
/* the cluster resource group's recovery domain is taking over as the */
/* primary node and the current primary node is being made the Tast backup.*/
/* */
/* Things to consider: */
/* - Prepare the new primary node so the application can be started. */
/* - The application should NOT be started at this time. The exit */
/* program will be called again with the QcstCrgAcStart action code.  */
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/* - The job running the application is canceled and the IP takeover */

/* address is ended prior to the exit program being called on the x/
/* current primary. */
/* - Ensure required data or device CRGs have switched over and are */
/* active. */
/* */

/***************************************************************************/
static int switchPrimary(int role,

int priorRole,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

L L */
/* */
/* See if I am the old primary. */
/* */

J e m e e e */
if (priorRole == QcstPrimaryNodeRole) {

2y */

/* */

/* Do what ever needs to be done to cleanup the old primary before the */
/* switch. Remember that that job which was running the exit program x/

/* which started the application was canceled already. */
/* */
/* One example may be to clean up any processes holding locks on the x/
/* database. This may have been done by the application cancel */
/* handler if one was invoked. */
2 */
}
2y */
/* */
/* I'm not the old primary. See if I'm the new primary. */
/% */
2 */
else if (role == QcstPrimaryNodeRole) {
ey */
/% */
/* Do what ever needs to be done on the new primary before the */
/* application is started with the QcstCrgAcStart action code. */
/* */
K e e */
e */
/* */
/* Ensure the data area status on this nodes starts out indicating */
/* the application is not running. x/
/% */
J e m e s */

ey */
/* */
/* If the application has no actions to do on the Start action code */
/* and will become active as soon as the takeover IP address is */
/* activated, then this code should be uncommented. This code will */
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/* determine if all CRGs that this application CRG is dependent upon x/

/* are ready. If this check fails, return failure from the action */
/* code. */
/* */
ey */
/* if (QcstSuccessful != checkDependCrgDataArea(MaxWaitSeconds)) */
/* return QcstFailWithOutRestart; */
}
else {
2 */
/* */
/* This node is one of the other backup nodes or it is a replicate */
/* node. If there is anything those nodes must do, do it here. If %/
/* not, remove this else block. */
/* */
2y */
/2y */
/* */
/* Ensure the data area status on this nodes starts out indicating */
/* the application is not running. */
/* */
ey */

setApp1CrgDataArea(Appl_Ended);

return QcstSuccessful;

} /% end switchPrimary() */
JEZZETITED ek e ek ok ok ok ok ok ko ok ok ko e ek ek ok ok ok ok ko ko ko e e o o o e ok ok ok ok ko */
/* */
/* Action code = QcstCrgAcAddNode */
/* */
/* The QcstAddNodeToRcvyDomain API was called. A new node is being added =/
/* to the recovery domain of a cluster resource group. */
/* */
/* Things to consider: */
/* - A new node is being added to the recovery domain. See the */
/* considerations in the createCrg() function. */
/* - If this CRG is enabled to use the QcstDistributeInformation API, */
/* the user queue needed by that API could be created at this time. */
/* */

/***************************************************************************/
static int addNode(int role,

int priorRole,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

T S S Sy S S Sy S Sy S S Sy Sy SRS S S S */
/* */
/* Determine if I am the node being added. */
/* */

Ty */

if (0 == memcmp(&crgData->This_Nodes_ID,
&crgData->Changing_Node_ID,
sizeof(Qcst_Node Id t)))
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ey */
/* */
/* Set the status of the data area on this new node. */
/* */
ey */

ey */
/* */
/* Create the queue needed by the Distribute Information API. */
/* */
[ m e s */

if (0 == memcmp(&crgData->DI_Queue_Name,
Nulls,
sizeof(crgData->DI_Queue_Name)))
{
1
}

return QcstSuccessful;
}/* end addNode()
*/

/***************************************************************************/

/* */
/* Action code = QcstCrgAcRemoveNode */
/* */
/* The QcstRemoveNodeFromRcvyDomain or the QcstRemoveClusterNodeEntry */
/* API was called. A node is being removed from the recovery domain of */
/* a cluster resource group or it is being removed entirely from the */
/* cluster. */
/* */
/* This action code is seen by: */
/* For the QcstRemoveClusterNodeEntry API: */
/* - If the removed node is active and the CRG is Inactive, all nodes inx/
/* the recovery domain including the node being removed see this */
/* action code. The nodes NOT being removed see action code dependentx/
/* data of QcstNodeFailure. */
/* - If the removed node is active and the CRG is Active, the node being*/
/* removed sees the Remove Node action code. A1l other nodes in the =*/
/* recovery domain see an action code of Failover and action code */
/* dependent data of QcstNodeFailure. */
/* - If the node being removed is not active in the cluster, all nodes =/
/* in the recovery domain will see this action code. */
/* For the QcstRemoveNodeFromRcvyDomain API: */
/* - A11 nodes see the Remove Node action code regardless of whether or */
/* not the CRG is Active. Action code dependent data of */
/* QcstRmvRcvyDmnNode will also be passed. */
/* */
/* Things to consider: */
/* - You may want to cleanup the removed node by deleting objects no */
/* Tonger needed there. */
/* - The job running the application is canceled and the IP takeover */
/* address is ended after the exit program is called if this is the */
/* primary node and the CRG is active. */
/* - If subsystems or server jobs were started as a result of the */
/* QcstCrgAcStart action code, end them here or consolidate all logic =/
/* to end the application in the cancelHandler() since it will be */
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/* invoked for all Cluster Resource Services APIs which must end the

/* application on the current primary.
/*
[ kK ke Kk kK dekkeok ko ok ok ok ok ok ko B T P

static int rmvNode(int role,
int priorRole,
Qcst_EXTPO100_t =crgData,
EpData *epData) {

/*
/*

if (0 == memcmp(&crgData->This_Nodes_ID,
&crgData->Changing_Node_ID,
sizeof (Qcst_Node Id t)))

{
T S Sy S S S RS S RS USRS
/*
/* End the application if it is running on this node.
/*
2
endAppTlication(QcstCrgAcRemoveNode, role, priorRole, crgData,
epData);

}
return QcstSuccessful;
} /% end rmvNode

*/
*/
*/

Kkkkkkkk [

*/
*/
*/

*/

/***************************************************************************/

/*
/* Action code = QcstCrgAcChange
/*

/* The QcstChangeClusterResourceGroup API was called. Some attribute
/* or information stored in the cluster resource group object is being
/* changed. Note that not all changes to the CRG object cause the exit

/* program to be called. As of V5RIMO, only these changes will cause the

/* exit program to be called-

/* - the current recovery domain is being changed
/* - the preferred recovery domain is being changed
/*

/% If any of the above changes are being made but additionally the exit
/* program is being changed to *NONE, the exit program is not called.

/*

/* Things to consider:

/* - None unless changing the recovery domain affects information or
/* processes for this cluster resource group. Note that the primary
/* node cannot be changed with the QcstChangeClusterResourceGroup API

/* if the CRG is active.
/*

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/

/***************************************************************************/

static int chgCrg(int role,
int priorRole,
Qcst_EXTPO100_t =crgData,
EpData *epData) {

return QcstSuccessful;
} /% end chgCrg()
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/***************************************************************************/

/* */
/* Action code = QcstCrgAcDeleteCommand */
/* */
/* The Delete Cluster Resource Group (DLTCRG) CL command has been called =/
/* to delete a cluster resource group object, the QcstDeleteCluster API */

/* has been called, or the QcstRemoveClusterNodeEntry API has been called. */
/* In each case, cluster resource services is not active on the cluster */
/* node where the command or API was called. Thus, this function is not x/

/* distributed cluster wide but occurs only on the node where the CL */
/* command or API was called. */
/* */
/* If the QcstDeleteCluster API was used, action code dependent data of */
/* QcstD1tCluster is passed. */
/* */
/* See the considerations in the deleteCrg() function */
/* */

/***************************************************************************/
static int deleteCrgWithCmd(int role,

int doesNotApply,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

return QcstSuccessful;
}/* end deleteCrgWithCmd() */

/***************************************************************************/

/* */
/* Action code = QcstCrgEndNode */
/* */
/* The QcstEndClusterNode API was called or a CRG job was canceled. */
/* */

/* The QcstCrgEndNode action code is passed to the exit program only on thex/
/* node being ended or where the CRG job was canceled. On the node where =/
/* a Cluster Resource Services job is canceled, action code dependent data*/

/* of QcstMemberFailure will be passed. */
/* When Cluster Resource Services ends on this node or the CRG job ends, it*/
/* will cause all other nodes in the cluster to go through failover */
/* processing. The action code passed to all other nodes will be */

/* QcstCrgAcFailover.  Those nodes will see action code dependent data of */
/* QcstMemberFailure if a CRG job is canceled or QcstNodeFailure if the =/

/* node is ended. */
/* */
/* Things to consider: */
/* - The job running the application is canceled and the IP takeover x/
/* address is ended after the exit program is called if this is the */
/* primary node and the CRG is active. */
/* - If subsystems or server jobs were started as a result of the */
/* QcstCrgAcStart action code, end them here. */
/* */

/***************************************************************************/
static int endNode(int role,

int priorRole,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

ey */
/% */
/* End the application if it is running on this node. */
/* */

ey */

endApplication(QcstCrgEndNode, role, priorRole, crgData, epData);
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return QcstSuccessful;
}/* end endNode() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcChgNodeStatus */
/* */

/* The QcstChangeClusterNodeEntry API was called. The status of a node */
/* is being changed to failed. This API is used to inform cluster resourcex/

/* services that the node did not partition but really failed. */
/* */
/* Things to consider: */
/* - The exit program was called previously with an action code of */
/* QcstCrgAcEnd if the CRG was active or an action code of */
/* QcstCrgAcFailover if the CRG was inactive because cluster resource =/
/* services thought the cluster had become partitioned. The user is */
/* now telling cluster resource services that the node really failed =*/
/* instead of partitioned. The exit program has something to do only =*/
/* if it performed some action previously that needs to be changed now */
/* that node failure can be confirmed. */
/* */
JEZEET TR o e o o ok ek ok ok ok ko ke ok ok o e ek ok ok ok ok ok o ok ko ok ok ko e o o o o e ok ok ok ok */

static int chgNodeStatus(int role,
int priorRole,
Qcst_EXTPO100_t =crgData,
EpData *epData) {

return QcstSuccessful;
}/* end chgNodeStatus() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcCancelFailover */
/* */
/* Cluster resource services on the primary node has failed or ended */
/* for this cluster resource group. A message was sent to the failover */
/* message queue specified for the CRG, and the result of that message */
/* was to cancel the failover. This will change the status of the CRG to =*/
/* inactive and leave the primary node as primary. */
/* */
/* Things to consider: */
/* - The primary node is no longer participating in cluster activities. =/
/* The problem which caused the primary node to fail should be fixed */
/* so that the CRG may be started again. */
/* */

/***************************************************************************/
static int cancelFailover(int role,

int priorRole,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

return QcstSuccessful;

}/* end cancelFailover() */
/** """"" ER R R R R R R R R *************************************************/
/* */
/* Action code = exit program does not know it yet */
/* */

/* A new action code has been passed to this exit program. This can occur */
/* after a new i15/0S release has been installed and some new cluster API =/
/* was called or some new cluster event occurred. The logic in this exit =*/
/* program has not yet been updated to understand the new action code. */
/* */
/* Two different strategies could be used for the new action code. The */
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/* correct strategy is dependent upon the kinds of things this particular =*/

/* exit program does for the application. x/
/* */
/* One strategy is to not do anything and return a successful return code. */
/* This allows the new cluster API or event to run to completion. It */
/* allows the function to be performed even though this exit program */

/* did not understand the new action code. The risk, though, is that the =x/
/* exit program should have done something and it did not. At a minimum, =*/
/* you may want to log some kind of error message about what happened so  */

/* that programming can investigate and get the exit program updated. */
/* */
/* The opposite strategy is to return an error return code such as */

/* QcstFailWithRestart. Of course doing this means that the new cluster =/
/* API or event cannot be used until the exit program is updated for the =/

/* new action code. Again, logging some kind of error message for */
/* programming to investigate would be worthwhile. */
/* */
/* Only the designer of the exit program can really decide which is the */
/* better course of action. */
/* */

/***************************************************************************/
static int newActionCode(int role,

int doesNotApply,

Qcst_EXTPO100_t =*crgData,

EpData *epData) {

J e m —mm m e - */
/* */
/* Add logic to log an error somewhere - operator message queue, job */
/* log, application specific error log, etc. so that the exit program */
/* gets updated to properly handle the new action code. */
/* */
/* Note that if this is left coded as it is, this is the "don't do */
/* anything" strategy described in the prologue above. */
/* */

Ty Yy S Sy S Sy Uy Y Sy Sy SRS S S - */
return QcstSuccessful;

} /* end newActionCode() */

[ Fk K dkk ok kk ko k ok ko k ko k ok k ko k ko k ko k ok ko k ok ok k ok ke k ok kR Fkkkkkkkkkkhkkkhkkhhk [

/* */

/* Action code = QcstCrgAcUndo */

/* */

/* Note: The exit program is never called with an undo action code for */

/* any of these prior action codes: x/

/*  QcstCrgAcChgNodeStatus */

/*  QcstCrgAcDelete */

/*  QcstCrgAcDeleteCommand */

/*  QcstCrgEndNode */

/*  QstCrgAcRemoveNode (If the node being removed is active in the */

/* cluster and the API is Remove Cluster Node. */

/* The Remove Node From Recovery Domain will call */

/* with Undo and the Remove Cluster Node API will */

/* call with Undo if the node being removed is */

/* inactive. */

/* QcstCrgAcRestart */

/* QcstCrgAcUndo */

/* */

/* APIs that call an exit program do things in 3 steps. */

/* 1. Logic which must be done prior to calling the exit program. */

/* 2. Call the exit program. */

/* 3. Logic which must be done after calling the exit program. */

/* */
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/* Any errors that occur during steps 2 or 3 result in the exit program */

/* being called again with the undo action code. This gives the exit */
/* program an opportunity to back out any work performed when it was first =/
/* called by the API. The API will also be backing out any work it */
/* performed trying to return the state of the cluster and cluster objects =*/
/* to what it was before the API was called. */
/* */
/* It is suggested that the following return codes be returned for the */
/* specified action code as that return code will result in the most */
/* appropriate action being taken. */
/* */
/* QcstCrgAcInitialize: QcstSuccessful; The CRG is not created. */
/*  QcstCrgAcStart: QcstSuccessful; The CRG is not started. */
/*  QcstCrgAcEnd: QcstFailWithOutRestart; The CRG is set to Indoubtx/
/* The cause of the failure needs tox*/
/* investigated. */
/*  QcstCrgAcRedoin: QcstFailWithOutRestart; The CRG is set to Indoubt*/
/* The cause of the failure needs tox/
/* investigated. */
/* QcstCrgAcFailover:  QcstFailWithOutRestart; The CRG is set to Indoubtx*/
/* The cause of the failure needs tox*/
/% investigated. */
/*  QcstCrgAcSwitchover: QcstFailWithOutRestart; The CRG is set to Indoubtx*/
/* The cause of the failure needs tox*/
/* investigated. */
/*  QcstCrgAcAddNode: QcstSuccessful; The node is not added. */
/*  QcstCrgAcRemoveNode: QcstFailWithOutRestart; The CRG is set to Indoubtx*/
/* The cause of the failure needs tox*/
/% investigated. */
/*  QcstCrgAcChange: QcstSuccessful; The recovery domain is not */
/* changed. */
/* */

/***************************************************************************/
static int undoPriorAction(int role,

int priorRole,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

/* */
/* The prior action code defines what the exit program was doing when */
/* it failed, was canceled, or returned a non successful return code. */

/% */

if (crgData->Prior_Action_Code &1t;= MaxAc )
return (*undoFcn[crgData-&1t;Prior_Action Code])
(role, priorRole, crgData,
epData);
else

/* */
/* IBM has defined a new action code in a new operating system release x/
/* and this exit program has not yet been updated to handle it. Take ax/

/* default action for now. */
/* */
S */
return newActionCode(role, priorRole, crgData, epData);
} /* end undoPriorAction() */

/***************************************************************************/
/* */
/* Action code = QcstCrgAcUndo */
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/* */

/* Prior action code = QcstCrgAcInitialize */
/* */
/* Things to consider: */

/* The CRG will not be created. Objects that might have been created */
/* on nodes in the recovery domain should be deleted since a subsequent =/
/* create could fail if those objects already exist. */
/% */
/***************************************************************************/
static int undoCreateCrg(int role,

int doesNotApply,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

return QcstSuccessful;
} /* end undoCreateCrg() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcStart */
/* */
/* Things to consider: */
/*  Cluster Resource Services failed when it was finishing the Start CRG =*/
/* API after it had already called the exit program with the Start */
/* Action code. */
/* */
/*  On the primary node, the exit program job which is running the */
/+* application will be canceled. The exit program will then be called =/
/* with the Undo action code. */
/* */
/* A1l other nodes in the recovery domain will be called with the Undo  */
/* action code. */
/* */
R R R Rt 2 R R At ok ke ko ko k ok ok ko ok ok ok ok ok *xkk [

static int undoStartCrg(int role,
int doesNotApply,
Qcst_EXTPO100_t =crgData,
EpData *epData) {

return QcstSuccessful;
}/* end undoStartCrg() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcEnd */
/* */
/* Things to consider: */

/* The CRG will not be ended. If the exit program did anything to bring */
/* down the application it can either restart the application or it can =*/

/* decide to not restart the application. If the application is not */
/*  restarted, the return code should be set to QcstFailWithOutRestart so */
/*  the status of the CRG is set to Indoubt. */
/* */

/***************************************************************************/
static int undoEndCrg(int role,

int doesNotApply,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

return QcstFailWithOutRestart;
} /% end undoEndCrg() */
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/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcRedoin */
/* */
/* Things to consider: */
/* An error occurred which won't allow the member to join this CRG */

/* group. Anything done for the Join action code needs to be looked at =*/
/* to see if something must be undone if this member is not an active */
/*  member of the CRG group. */
/* */
/***************************************************************************/
static int undoMemberIsJoining(int role,

int doesNotApply,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

return QcstFailWithOutRestart;
} /% end undoMemberIsJoining() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcFailover */
/* */
/* Things to consider: */

/*  This does not mean that the node failure or failing member is being */
/* undone. That failure is irreversible. What it does mean is that the */

/* exit program returned an error from the Failover action code or */
/*  Cluster Resource Services ran into a problem after it called the exit */
/*  program. If the CRG was active when Failover was attempted, it is */

/* not at this point. End the resilient resource and expect a human to =*/
/* Tlook into the failure. After the failure is corrected, the CRG will =/

/* must be started with the Start CRG API. */
/* */
/* */

/***************************************************************************/
static int undoMemberlIsLeaving(int role,

int doesNotApply,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

return QcstFailWithOutRestart;
}/* end undoMemberIslLeaving() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcSwitchover */
/% */
/* Things to consider: */
/*  Some error occurred after the point of access was moved from the */

/* original primary and before it could be brought up on the new primary.*/
/* The IP address was ended on the original primary before moving the */
/* point of access but is started on the original primary again. Cluster*/
/*  Resource Services will now attempt to move the point of access back */
/* to the original primary. The application exit program and IP takeovers/

/* address will be started on the original primary. */
/* */
/* */
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/***************************************************************************/
static int undoSwitchPrimary(int role,

int doesNotApply,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

return QcstFailWithOutRestart;

}/* end undoSwitchPrimary() */
/**************** """"""""" KX KXKA A KA hhkhhhhhhhhhhhhhkhk*k ******************/
/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcAddNode */
/* */
/* Things to consider: */

/* If objects were created on the new node, they should be removed so */
/*  that a subsequent Add Node to aRecovery Domain does not fail if it */

/* attempts to create objects again. */
/% */
/* */
[k gk ke ko ke ok kok ok ok ok ok ok ok R R 2 2 R R R R R R T TR T e *kkxrhhhhhk kxR **A *xkk [

static int undoAddNode(int role,
int doesNotApply,
Qcst_EXTPO100_t =crgData,
EpData *epData) {

return QcstSuccessful;
}/* end undoAddNode() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcRemoveNode */
/* */
/* Things to consider: */
/* The node is still in the recovery domain. If objects were removed */
/*  from the node, they should be added back. */
/* */

/***************************************************************************/
static int undoRmvNode(int role,

int doesNotApply,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

return QcstFailWithOutRestart;
}/* end undoRmvNode() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcChange */
/* */
/* Things to consider: */
/*  Changes to the CRG will be backed out so that the CRG and its */
/*  recovery domain look just like it did prior to the attempted change. =/
/*  Any changes the exit program made should also be backed out. */
/* */

/***************************************************************************/
static int undoChgCrg(int role,

int doesNotApply,

Qcst_EXTPO100_t =crgData,
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EpData *epData) {

return QcstSuccessful;
}/* end undoChgCrg() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcCancelFailover */
/* */
/* Things to consider: */
/* This does not mean that the node failure or failing member is being */
/* undone. That failure is irreversible. What it does mean is that */

/*  Cluster Resource Services ran into a problem after it called the exit */
/* program. The CRG will be InDoubt regardless of what is returned from =*/
/*  this exit program call. Someone will need to manually Took into the =/
/* the failure. After the failure is corrected, the CRG will must be =%/

/* started with the Start CRG API. */
/* */
/* */
JEZTET TR *kkxx I IR hKhhh Ik kI I h* kKK * % kKK xR I IR hKhhhh kI *hh kKK * ok kkKxxhhhhhh AR *K*A */

static int undoCancelFailover(int role,
int doesNotApply,
Qcst_EXTPO100_t =crgData,
EpData *epData) {

return QcstSuccessful;
} /% end undoCancelFailover() */

/***************************************************************************/

/* */
/* A simple routine to take a null terminated object name and a null */
/* terminated library name and build a 20 character non-null terminated */
/* qualified name. */
/* */

/***************************************************************************/

static void bldDataAreaName(char *objName, char* 1libName, char *qualName) {

memset (qualName, 0x40, 20);
memcpy (qualName, objName, strlen(objName));
qualName += 10;
memcpy (qualName, TibName, strlen(1libName));
return;
}/* end bldDataAreaName */

/***************************************************************************/

/* */
/* The data area is checked to see if all the CRGs that this application =/
/* is dependent upon are ready. If they are not ready, a wait for a */

/* certain amount of time is performed and the data area is checked again. */
/* This check, wait Toop continues until all dependent CRGs become ready orx/

/* until the maximum wait time has been reached. */
/* The length of the wait can be changed to some other value if a */
/* particular situation would be better with shorter or longer wait times. */
/* */
/* */

/***************************************************************************/
static int checkDependCrgDataArea(unsigned int maxWaitTime) {

Qus_EC_t errCode = { sizeof(Qus_EC t), O };
char dataAreaName[20];
struct {

Qwc_Rdtaa_Data_Returned_t stuff;
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char ready;

} data;

J e m e e e e */
/% */
/* This is an accumulation of the time waited for the dependent CRGs to =/
/* become ready. */
/* */

ey */

2 */
/* */
/* Build definition of the amount of time to wait. */
/* */

ey */
_MI_Time timeToWait;
int hours = 0;
int minutes = 0;
int seconds = WaitSecondsIncrement;

int hundreths = 0;
short int options = _WAIT_NORMAL;
mitime( &timeToWait, hours, minutes, seconds, hundreths );

e */
/* */
/* Build the qualified name of the data area. */
/* */

e */

ey */
/* */
/* Get the data from the data area that indicates whether or not the */
/* CRGs are all ready. This data area is updated by the High */
/* Availability Business Partners when it is ok for the application to */
/* proceed. */
/* */
J e m —mmm e - */
QWCRDTAA (&data,
sizeof(data),
dataAreaName,

offsetof (Qcst_HAAPPO_t,Data_Status)+1l, /* API wants a 1 origin */
sizeof(data.ready),

&errCode) ;
ey */
/* */
/* 1f the dependent CRGs are not ready, wait for a bit and check again. =/
/* */
J e m —mm m e - */

2y */
/* */
/* If the dependent CRGs are not ready after the maximum wait time, */
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/* return an error. Consider logging some message to describe why the */
/* application did not start so that the problem can be Tooked into. =/

/* */

if (timeWaited >= maxWaitTime)
return QcstFailWithOutRestart;

ey */
/* */
/* Wait to allow the data CRGs to become ready. */
/* */
S */

waittime(&timeToWait, options);
timeWaited += WaitSecondsIncrement;

2y */
/* */
/* Get information from the data area again to see if the data CRGs arex*/
/* ready. */
/* */
S S S S S S S S S S */
QWCRDTAA (&data,
sizeof(data),
dataAreaName,

offsetof(Qcst_HAAPPO_t,Data_Status)+l, /+ API wants a 1 origin */
sizeof(data.ready),
&errCode) ;

}

return QcstSuccessful;

}/* end checkDependCrgDataArea */
/************************************ ** *k*k *k*k ******************/
/* */
/* The application CRG data area is updated to indicate that the */
/* application is running or to indicate it is not running. This data areax*/
/* information is used by the High Availability Business Partners to */
/* coordinate the switchover activities between CRGs that have dependencies*/
/* on each other. */
/% */

/***************************************************************************/

static void setApplCrgDataArea(char status) {

char cmd[54];
char cmdEnd[3] = {0x00, ')', 0x00};

/* */
/* Set up the CL command string with the data area Tibrary name, the datax/
/* area name, and the character to put into the data area. Then run the */
/* CL command. */
/* */

memcpy (cmd, "CHGDTAARA DTAARA(", strlen("CHGDTAARA DTAARA(")+1);
strcat(cmd, ApplLib);

strcat(cmd, "/");

strcat(cmd, ApplCrgDataArea);

strcat(cmd, " (425 1)) VALUE("); /* @A1C */
cmdEnd[0] = status;
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strcat(cmd, cmdEnd);
system(cmd) ;

return;
} /% end setApplCrgDataArea */

/***************************************************************************/
/* */
/* This function is called any time the exit program receives an exception */
/* not specifically monitored for by some other exception handler. Add */
/* appropriate logic to perform cleanup functions that may be required. */
/+* A failure return code is then set and control returns to the operating =/

/* system. The job this exit program is running in will then end. */
/* */
/* When this function gets called, myData->role may still contain the */
/* UnknownRole value if an exception occurred before this node's role */
/* value was set. To be completely correct, the role should be tested */
/* for UnknownRole before making any decisions based upon the value of */
/* role. */
/% */
/********************************* """"""""""" *khkkkkhkhkkhhkhhhhkk ****/

static void unexpectedExceptionHandler(_ INTRPT Hndlr_Parms T
xexData) {

L */
/% */
/* Get a pointer to the structure containing data that is passed to the =/
/* exception handler. */
/* */

2 */

/* */
/* Perform as much cleanup function as necessary. Some global state */
/* information may must be kept so the exception handler knows what =/

/* steps were completed before the failure occurred and thus knows what =/

/* cleanup steps must be performed. This state information could be */
/* kept in the HandlerDataT structure or it could be kept in some other =/
/* Tocation that this function can address. */
/% */
2 */
ey */
/* */

/* If this is the primary node and the application was started, end it. =/
/* The application is ended because the exit program will be called againx/
/* with the Restart action code and want the restartCrg() function to */

/* always work the same way. In addition, ending the application may */

/* clear up the condition that caused the exception. */

/* 1f possible, warn users and have them stop using the application so =/

/* things are done in an orderly manner. */

/* */
2y */

endApplication(myData->actionCode,
myData->role,
myData->priorRole,
myData->crgData,
myData->epData) ;
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/* */

/* Set the exit program return code. */

/% */
2 */

J e m e e e e e e eemcemmeeaee */
/% */
/* Let the exception percolate up the call stack. */

/* */

S S Sy S S U Sy S Sy Sy Sy SRS S S S */
return;

}/* end unexpectedExceptionHandler */

/*********"k****‘k******‘k*'k*********************‘k*'k****‘k****************‘k*****/
/* */
/* This function is called any time the job this exit program is running in*/
/* is canceled. The job could be canceled due to any of the following =*/

/* (the 1ist is not intended to be all inclusive)- */
/* - an API cancels an active application CRG. The End CRG, Initiate */
/* Switchover, End Cluster Node, Remove Cluster Node or Delete Cluster */
/* API cancels the job which was submitted when the exit program was =/
/* called with a Start action code. */
/* - operator cancels the job from some operating system display such as */
/* Work with Active Jobs */
/* - the subsystem this job is running in is ended */
/* - all subsystems are ended */
/* - the system is powered down */
/* - an operating system machine check occurred */
/* */
/* When this function gets called, myData->role may still contain the */
/* UnknownRole value if cancelling occurred before this node's role */
/* value was set. To be completely correct, the role should be tested */
/* for UnknownRole before making any decisions based upon the value of */
/* role. */
/* */
[ kK ke ko ke k kK ek e e o o ok e ok ok ok o o ok ok ok o e e e o o o o e ok koo ok ok o o ok ok ok o o ek ek kK */

static void cancelHandler(_CNL_Hndlr_Parms T =*cnlData) {

2 */
/* */
/* Get a pointer to the structure containing data that was passed to the */
/* cancel handler. */
/* */

== === — .- */

2y */
/* */
/* Perform as much cleanup function as necessary. Some global state */
/* information may must be kept so the cancel handler knows what */

/* steps were completed before the job was canceled and thus knows if  =*/
/* the function had really completed successfully or was only partially =/

/* complete and thus needs some cleanup to be done. This state */
/* information could be kept in the HandlerDataT structure or it could =/
/* be kept in some other Tocation that this function can address. */
/% */
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/* */
/* This job is being canceled. If I was running the application as a */
/* result of the Start or Restart action codes, end the application now. */
/* This job is being canceled because a Switch Over or some other */
/* Cluster Resource Services API was used which affects the primary node */
/* or someone did a cancel job with a CL command, from a system display, */
/* etc. */

endApplication(myData->actionCode,
myData->role,
myData->priorRole,
myData->crgData,
myData->epData) ;

Sy Sy Sy Sy S Y Sy Sy S S S - */
/* */
/* Set the exit program return code. */
/% */

2y */

J e m e e e e */
/% */
/* Return to the operating system for final ending of the job. */
/* */

Ty Yy S Sy S Sy Uy Y Sy Sy SRS S S - */
return;

}/* end cancelHandler */

/***************************************************************************/

/* */
/* A common routine used to end the application by various action code */
/* functions, the exception handler, and the cancel handler. */
/* */

/***************************************************************************/
static void endApplication(unsigned int actionCode,

int role,

int priorRole,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

if ( role == QcstPrimaryNodeRole
&
crgData->0Original_Cluster Res Grp_Stat == QcstCrgActive)

{

ey */
/* */
/* Add logic to end the application here. You may need to add logic x/
/* to determine if the application is still running because this */
/* function could be called once for an action code and again from */
/* the cancel handler (End CRG is an example). */
/* */
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ey */
/* */
/* After the application has ended, update the data area to indicate */
/* the application is no Tonger running. */
/* */
J e m e e e e e e eeeeemeees */

setApp1CrgDataArea(Appl_Ended)
}

return;
}/* end endApplication */

/***************************************************************************/

/* */
/* Print out the data passed to this program. */
/* */

/***************************************************************************/
static void printParms(int actionCode,

int role,

int priorRole,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

unsigned int i;
char *str;

/* Print the action code. */
printf("%s", "Action_Code = ");
printActionCode(actionCode);

/* Print the action code dependent data. */
printf("%s", " Action_Code Dependent_Data = ");
switch (crgData->Action_Code Dependent Data) {

case QcstNoDependentData: str = "QcstNoDependentData";

break;

case QcstMerge: str = "QcstMerge";
break;

case QcstJoin: str = "QcstJoin";
break;

case QcstPartitionFailure: str = "QcstPartitionFailure";
break;

case QcstNodeFailure: str = "QcstNodeFailure";
break;

case QcstMemberFailure: str = "QcstMemberFailure";
break;

case QcstEndNode: str = "QcstEndNode";
break;

case QcstRemoveNode: str = "QcstRemoveNode";
break;

case QcstApplFailure: str = "QcstApplFailure";
break;

case QcstResourceEnd: str = "QcstResourceEnd";
break;

case QcstD1tCluster: str = "QcstD1tCluster";
break;

case QcstRmvRcvyDmnNode: str = "QcstRmvRcvyDmnNode";
break;

case QcstD1tCrg: str = "QcstD1tCrg";
break;

default: str = "unknown action code dependent data";
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}
printf("%s ¥n", str);

/* Print the prior action code.

printf("%s", " Prior_Action_Code = ");

if (crgData->Prior_Action_Code)
printActionCode(crgData->Prior_Action_Code);

printf("¥n");

/* Print the cluster name.
printStr(" Cluster_Name = ",
crgData->Cluster_Name, sizeof(Qcst_Cluster_Name_t));

/* Print the CRG name.

printStr(" Cluster_Resource_Group_Name = ",
crgData->Cluster_Resource_Group_Name,

sizeof(Qcst_Crg _Name_t));

/* Print the CRG type.
printf("%s ¥n", " Cluster_Resource_Group_Type =
QcstCrgAppTResiliency");

/* Print the CRG status.
printf("%s", " Cluster_Resource_Group_Status = ");
printCrgStatus(crgData->Cluster_Resource Group_Status);

/* Print the CRG original status.
printf("%s", " Original_Cluster Res Grp Stat = ");
printCrgStatus(crgData->0Original_Cluster_Res_Grp_Stat);

/* Print the Distribute Information queue name.
printStr(" DI_Queue_Name = ",
crgData->DI_Queue_Name,
sizeof(crgData->DI_Queue_Name));
printStr(" DI Queue Library Name = ",
crgData->DI_Queue_Library_Name,
sizeof(crgData->DI_Queue_Library Name));

/* Print the CRG attributes.
printf("%s", " Cluster_Resource Group Attr = ");
if (crgData->Cluster_Resource_Group_Attr &
QcstTcpConfigByUsr)

printf("%s", "User Configures IP Takeover Address");
printf("¥n");

/* Print the ID of this node.
printStr(" This_Nodes ID = ",
crgData->This_Nodes ID, sizeof(Qcst_Node Id t));

/* Print the role of this node.
printf("%s %d ¥n", " this node's role =

, role);

/* Print the prior role of this node.
printf("%s %d ¥n", " this node's prior role =

, priorRole);

/* Print which recovery domain this role comes from.
printf("%s", " Node Role Type = ");
if (crgData->Node Role Type == QcstCurrentRcvyDmn)
printf("%s ¥n", "QcstCurrentRcvyDmn");
else
printf("%s ¥n", "QcstPreferredRcvyDmn");

/* Print the ID of the changing node (if any).
printStr(" Changing Node ID = ",
crgData->Changing_Node ID, sizeof(Qcst_Node Id t));
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/* Print the role of the changing node (if any). */
printf("%s", " Changing_Node Role = ");
if (crgData->Changing Node Role == -3)

printf("%s ¥n", "xLIST");

else if (crgData->Changing Node Role == -2)
printf("%s ¥n", "does not apply");
else

printf("%d ¥n", crgData->Changing_Node Role);

/* Print the takeover IP address. */
printStr(" Takeover_ IP_Address = ",
crgData->Takeover_IP_Address,
sizeof(Qcst_TakeOver IP_Address_t));

/* Print the job name. */
printStr(" Job_Name = ", crgData->Job_Name, 10);

/* Print the CRG changes. */
printf("%s ¥n", " Cluster_Resource Group_Changes = ");
if (crgData->Cluster_Resource_Group_Changes &
QcstRcvyDomainChange)
printf(" %s ¥n", "Recovery domain changed");
if (crgData->Cluster_Resource_Group_Changes &
QcstTakeOverIpAddrChange)

printf(" %s ¥n", "Takeover IP address changed");
/* Print the failover wait time. */

printf("%s", "Failover Wait _Time = ");

if (crgData->Failover Wait _Time == QcstFailoverWaitForever)
printf("%d %s ¥n", crgData->Failover_Wait_Time, "Wait

forever");

else if (crgData->Failover_Wait_Time == QcstFailoverNoWait)
printf("%d %s ¥n", crgData->Failover Wait Time, "No wait");

else
printf("%d %s ¥n", crgData->Failover Wait Time, "minutes");

/* Print the failover default action. */
printf("%s", "Failover Default Action = ");
if (crgData->Failover_ Default_Action == QcstFailoverProceed)

printf("%d %s ¥n", crgData->Failover Default_Action,

"Proceed");
else
printf("%d %s ¥n", crgData->Failover Default Action,
"Cancel");
/* Print the failover message queue name. */
printStr(" Failover_Msg Queue = ",

crgData->Failover_Msg_Queue,
sizeof (crgData->Failover Msg Queue));
printStr(" Failover Msg Queue Lib = ",
crgData->Failover_Msg_Queue_Lib,
sizeof(crgData->Failover Msg_Queue_Lib));

/* Print the cluster version. */
printf("%s %d ¥n",

" Cluster Version = ", crgData->Cluster_Version);
/* Print the cluster version mod level */
printf("%s %d ¥n",

" Cluster_Version_Mod_Level = ",

crgData->Cluster_Version_Mod_Level);

/* Print the requesting user profile. */
printStr(" Req User Profile = ",
crgData->Req_User_Profile,

sizeof (crgData->Req_User Profile));
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/* Print the length of the data in the structure. */
printf("%s %d ¥n",
" Length_Info Returned = ",
crgData->Length_Info_Returned);

/* Print the offset to the recovery domain array. */
printf("%s %d ¥n",
" Offset_Rcvy Domain_Array = ",
crgData->0ffset_Rcvy_Domain_Array);

/* Print the number of nodes in the recovery domain array. */
printf("%s %d ¥n",

Number_Nodes_Rcvy Domain = ",
crgData->Number_Nodes_Rcvy Domain);

/* Print the current/new recovery domain. */
printRcvyDomain("  The recovery domain:",
crgData->Number_Nodes Rcvy Domain,
(Qcst_Rcvy_Domain_Arrayl t =)
((char *)crgData +
crgData->0ffset_Rcvy Domain_Array));

/* Print the offset to the prior recovery domain array. x/
printf("%s %d ¥n",

" Offset_Prior_Rcvy Domain_Array =",

crgData->0ffset_Prior_Rcvy Domain_Array);

/* Print the number of nodes in the prior recovery domain array. */
printf("%s %d ¥n",
" Number_Nodes_Prior_Rcvy_Domain = ",
crgData->Number Nodes Prior Rcvy Domain);

/* Print the prior recovery domain if one was passed. */
if (crgData->0ffset Prior_Rcvy Domain_Array) {
printRcvyDomain("  The prior recovery domain:",
crgData->Number_Nodes Prior_ Rcvy Domain,
(Qcst_Rcvy_Domain_Arrayl t =)
((char *)crgData +
crgData->0ffset_Prior_Rcvy Domain_Array));

}

return;
} /* end printParms */

/***************************************************************************/

/* */
/* Print a string for the action code. */
/* */

/***************************************************************************/
static void printActionCode(unsigned int ac) {

char =*code;
switch (ac) {
case QcstCrgAcInitialize: code = "QcstCrgAcInitialize";

break;

case QcstCrgAcStart: code = "QcstCrgAcStart";
break;

case QcstCrgAcRestart: code = "QcstCrgAcRestart";
break;

case QcstCrgAcknd: code = "QcstCrgAcEnd";
break;

case QcstCrgAcDelete: code = "QcstCrgAcDelete";
break;

case QcstCrgAcRedoin: code = "QcstCrgAcRedoin";
break;

case QcstCrgAcFailover: code = "QcstCrgAcFailover";
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break;

"QcstCrgAcSwitchover";
"QcstCrgAcAddNode";
"QcstCrgAcRemoveNode";

"QcstCrgAcChange";

case QcstCrgAcDeleteCommand: code = "QcstCrgAcDeleteCommand";

case QcstCrgAcSwitchover: code =
break;
case QcstCrgAcAddNode: code =
break;
case QcstCrgAcRemoveNode: code =
break;
case QcstCrgAcChange: code =
break;
break;
case QcstCrgAcUndo: code =
break;
case QcstCrgEndNode: code =
break;
case QcstCrgAcAddDevEnt: code =
break;
case QcstCrgAcRmvDevEnt: code =
break;
case QcstCrgAcChgDevEnt: code =
break;

"QcstCrgAcUndo";
"QcstCrgEndNode";
"QcstCrgAcAddDevEnt";
"QcstCrgAcRmvDevEnt";

"QcstCrgAcChgDevEnt";

case QcstCrgAcChgNodeStatus: code = "QcstCrgAcChgNodeStatus";

break;

case QcstCrgAcCancelFailover: code = "QcstCrgAcCancelFailover";

break;

case QcstCrgAcVerificationPhase: code =

"QcstCrgAcVerificationPhase";

break;
code =
break;

default:

}

printf("%s", code);

return;
} /% end printActionCode

"unknown action code";

*/

/***************************************************************************/

/*
/* Print the CRG status.
/*

*/
*/
*/

/***************************************************************************/

static void printCrgStatus(int status) {

char * str;

switch (status) {
case QcstCrgActive:
case QcstCrglnactive:
case QcstCrgIndoubt:

case QcstCrgRestored:

case QcstCrgAddnodePending:
"QcstCrgAddnodePending”;

case QcstCrgDeletePending:
case QcstCrgChangePending:
case QcstCrgEndCrgPending:

case QcstCrgInitializePending:
"QcstCrglnitializePending";

case QcstCrgRemovenodePending:

str =
break;
str= "QcstCrglnactive";
break;

str = "QcstCrgIndoubt";
break;
str =
break;
str =

"QcstCrgActive";

"QcstCrgRestored";

break;

str = "QcstCrgDeletePending";
break;
str =
break;
str =
break;
str =

"QcstCrgChangePending";

"QcstCrgEndCrgPending”;

break;
str =
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"QcstCrgRemovenodePending";

break;

case QcstCrgStartCrgPending: str =
"QcstCrgStartCrgPending";

break;

case QcstCrgSwitchOverPending: str =
"QcstCrgSwitchOverPending";

break;

case QcstCrgDeleteCmdPending: str =
"QcstCrgDeleteCmdPending";

break;

case QcstCrgAddDevEntPending: str =
"QcstCrgAddDevEntPending";

break;

case QcstCrgRmvDevEntPending: str =
"QcstCrgRmvDevEntPending";

break;

case QcstCrgChgDevEntPending: str =
"QcstCrgChgDevEntPending";

break;

case QcstCrgChgNodeStatusPending: str =
"QcstCrgChgNodeStatusPending";
break;
default: str = "unknown CRG status";

}
printf("%s ¥n", str);

return;
} /% end printCrgStatus */

/***************************************************************************/

/* */
/* Print the recovery domain. */
/* */

/***************************************************************************/
static void printRcvyDomain(char =str,

unsigned int count,

Qcst_Rcvy Domain_Arrayl_t rd) {

unsigned int i;
printf("¥n %s ¥n", str);
for (i=1; i&1t;=count; i++) {
printStr(" Node_ID = ", rd->Node_ID,
sizeof (Qcst_Node Id t));

printf("%s %d ¥n", " Node Role = ", rd->Node Role);
printf("%s", " Membership_Status = ");

switch (rd->Membership_Status) {
case 0: str = "Active";
break;
case 1: str = "Inactive";
break;
case 2: str = "Partition";
break;
default: str = "unknown node status";

printf("%s ¥n", str);

rd++;
}
return;
}/* end printRcvyDomain */
/********************************* """"""""""" *khkkkkhkhkkhhhhhhkkk ****/
/* */
/* Concatenate a null terminated string and a non null terminated string */
/* and print it. */
/* */
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/*****‘k**‘k***‘k*****‘k‘k*********‘k**‘k***‘k****************‘k*********************/
static void printStr(char *sl, char *s2, unsigned int Ten) {

char buffer[132];
memset (buffer, 0x00, sizeof(buffer));
memcpy (buffer, sl1, strlen(sl));
strncat (buffer, s2, len);
printf("%s ¥n", buffer);
return;
}/* end printStr */
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7. PowerHA N—2 3 > OFREEMRGET B, FLFVIAY— - N—2a ZELWREICEEL X,
B

52— N"—>3

B S ¥

(V2% —« )N—2a > DZEH (CHGCLUVER) 1< > K|

VSRG—=DYSRY— - N—=2avDRE
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7,
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BOFEBA, TOITBHE VIR — N=Da B EN—Ta 2 E—HTHLDITEHETLIENTE
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RO IAE— + N—=2a > ORGEEBLOEEZTII121d. L FOIERICHE-> TS 7230,
1. Web 7 UH—T, http://mysystem:2001 &AL FET, mysystem &> AT LDKRARETY,
2. TEHHOI—Y— - 7077 A IVENAT—RTIATLACOT A LET,
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ESPULY IoR¢H

[/ S5Z%— - N—2a.DEE (CHGCLUVER) 1< > F]
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VIR —ZEHRTDE, TITATIRIRTDY FAY—+ J—RETIVIAY— - JY—Z - H—ER
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75 AN —&HIRT 5121, WFOFIETHWET,
1. Web 758 —T, http://mysystem:2001 & AT L ET, mysystem (I AT LDHEA LTI,
2. ZHEHOI—Y— 707y AI)VENRAT—RTIATLICOTA > LET,
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NOEY FAE— - UY—R « Z)—TR EITBT HitMiER 2t L £7,
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2. VAN —HERERELET LN, FOAE—27Y > MLET, 7 I AY —BEROER
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MOERIGINDIERN, VIAY—HNOMDT 75747 « J—REREGEECTWDARENENH S Z &%
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JIAT—IRMETZY—F DI, UFOTFEEEITLET,
1. Web 758 —T, http://mysystem:2001 & ASILET ., mysystem (I AT LDHEA LTI,
2. ZHEHOI—Y— - 707y AAI)VENRAT—RTIATLICOTA > LET,
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E I
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BYHEY A o
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B3P FEeH
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[EE R A1 45 H Y 2 b (QestListDeviceDomainInfo) API (335

(7 5 2% —&FEH—E ZERRR (QestRetrieveCRSInfo) API (Fq8)|
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HZEIFTEERA,
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FTIENTEET., ZOFIENETINNWGES., ZOVATLEHRAELTYT—2XY—VTHIEIITER
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—IVOBREZETOFEOHE. £9 CRG 2R TITHLENHVET, (VI3 AF—- VY= - 7)IL—TDH
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W,
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%Z CRG MHBRETHILEHTEET,
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LET,
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CLUSTER(CLUSTERNAME) CRG(CRGNAME) & AFJL %9, CLUSTERNAME I, 7 5 A% —D44HIT
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BRSO - BE L THRINTNS / — RICEEMA T 5 NAE T 08T 4 —12D0WT, VIR — 1)
Ve Z e H—EADT T T4 T A 2 —T 2 — AL TEEBL OB AT ZENTEET,
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E
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cFEYFT—Z - F—N"—- AFL—9 - AX—A (*NWSSTG)|

s FY RT—=Y « H—N— - KAk - YHTHEEDIR (*NWSHDEV)|
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QPWDRQDDIF INAT = RINFIDO/NAT — REE S TWDHRENH LN E
2 > D il

QPWDRULES JSAT—R < =)l

QPWDVLDPGM INAT— RERTOTZ L

QPWRDWNLMT ISR AV} YN LTl

QRCLSPLSTG RKEHOT) >H—HDWANL—OAB 7 ) —2 Ty

QRETSVRSEC HJ—N— - tFaUF1— T—IEHORE

QRMTSIGN JE—h -HY12F>

QRMTSRVATR JE—K - Y—EXBM%

QSCANFS T7A4) s AT LDERE

QSCANFSCTL A Al fE

QSCPFCONS a2 =)V ORIREFE ERF OALE

QSECURITY SATLcEFaUT4— - LRV

QSETJOBATR TaJEkoE

QSFWERRLOG VI hULY - LI— 00

QSHRMEMCTL BEZAHEREEFALZEAERZEIT Y TEAAET)—0
# 2 #Fe]

QSPCENV FI3I) b - AT —BE

%8 E AN —EHARER A > OEH 181



#K34. ZATAETEZY —HRERIENE (B E)

@44 Bl

QSPLFACN AT=)N Ty - Trar

QSRTSEQ V—h =722

QSRVDMP EZH—INTVWRNIZAT—7 - Avt—20H—E
Z -0z

QSSLCSL Secure Sockets Layer 5= {bflEkD U A
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QSSLPCL Secure Sockets Layer 7’0 k)l

QSTRUPPGM BME T 07 7 NDORE

QSTSMSG WRIA v E—YDFR

QSYSLIBL AT TATIT— - UZ K

QTIMSEP KX U] 0 5l

QTSEPOOL FFEXTa TN AL - AT AKRTICELZEEITHO

FREH T —IVICBEH TN ESINERLET,

—TT.

H: & AT LEIZ, MEOEZY —0HU Y —ABHHEL THONET, Z0kD, UY—R - ¥ T L@EEAIRRE

K35, WK T — THEETEZ Y —AlRE Bt

J@ 44 Bl

ASSIGN F AT BEZE DY TS
MSGQ Awyt—2 « Fa—

ONLINE IPL RDA > A >
RSRCNAME Y =24

TEXT TF A hEdiR

UNLOAD F AR RICEEEY 00— R
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2. THEHOI—Y— - TO07 7y A IVENRAT—RTIATALIIOTF > LET,

3. IBM Systems Director Navigator for i5/0S O 4 > RUnG, THRBEIUOH—ER] ZRIRL £7,
4. TFLRAY « T—)V) ZERL£7,

5. VDS ty g CBEM TS NZT 4 A - TV EERL £,

6. 722 a DER A=a—75, TeyIar] Z#RLET,

7. 3= hBEXEY—X - R a—LZYVEETEY > a > EBRLET,

8. 70 ardER] A=a2—m5, T[FlashCopy DUJDEEL (Detach FlashCopy)! Z#ERL £7,

FlashCopy v i 3 > DHIR
FlashCopy v i a > ZHIFRL £7,

FlashCopy t v a > ZHIFRT 512id. LFOFIEEZEITLET,

1. Web 78 —"T, http://mysystem:2001 & AL ET ., mysystem (I AT LDKRANATT,

2. ZHHOI—Y— - 7077 IVENRAT—RTIATAICOTF > LUET,

3. IBM Systems Director Navigator for i5/0S D™ 4 > RUMn5, THRBX Y —ERX] Z2&IRL £,
4. [F4 R « F—)b) ZERL LT,

5. HIfR g 2ty a iIBEEMTSNET A AV - T—IVEEIRLET,

6. 723 a dER] AZa—N06, Tkyiary) ZERLET,
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7. BT Aty a @R LET,
8. 72T arvdiER] X—a—mn5, THIRE ZERL £9,

FlashCopy £y a > hoDF—HDETT

FlashCopy t2v < a > /% IBM System Storage %%:i& LT T LK T, 7—F DYV —Z « AE—DEEIC)H
AT, ZOT =35 =y kR a—LnhEY—A R a—ALIELTEHIENTEELET, INEHE
7951213, i5/0S THEEK L 7= FlashCopy v a > &MICTHMNENHDET, 7L, By a %

KE§bHE, =7y EhSY—ACET—FZ2aE—LEL, V—AZHON—2a JICRT 2 &Ik
DET,

H¥: FlashCopy Ty a a&KEETHE, V—Z « JE—ICH L TITONEEEE, ¥y—5 v DT —

FE)—ARRTZEIZED, WMOHELET., ZNTE-> T V—ATRTORFIZRD £9°.

FlashCopy t v a > &K 51213, U FOATY TZ2ETLET,

1. Web 7% —"T, http://mysystem:2001 E AN L FT ., mysystem |&> AT LDKARLTT,

2. THEAOI—Y— - 7077y AIIVENRAT—=RTIATAICOTF > LET,

3. IBM Systems Director Navigator for i5/0S O 4 > Rins, THERBEIUOH—ER] Z2RIRL £7,

4. IF4 R « T—)v) ZEIRL LT,

5. V=R AE—DT 4 AV « TV EERLET,

6. 722 a OER] AZa—05, Ty arZB< (Open Sessions)| ZEIRNL £7,

7. By arEBEBRLET,

8. 7 a di#ER] A=a—»5, [FlashCopy DJX¥r (Reverse FlashCopy)l Z#EIRL 7,

FlashCopy 7ANT 14 —DERE
FlashCopy v a VICBAT 5EHZZRL, BIELZIE—RBZLHEL X7,

FlashCopy tv > a »ICET 5FEMELE TSI, LFOFIHTITNET,

Web 7 ZH—"T. http://mysystem:2001 & ASILFET ., mysystem 13T AT LDHEARKTT,
CHERHOI—Y— - 7077y AIIVENAT—=RTIATLICOT A LET,

IBM Systems Director Navigator for i5/0S O 4 > RUM5, HHRBIUOY—E R 2#RL £,
[F4 A7 « T—)v) Z@RLET,

Ty ra ICEEMNT S NET 4 AT - TV EBERL 7,

(722 a DER] AZa—056, TkyTary) ZBRLET,

tya aEBERLET,

(Y22 a OER] AZ2—056, TTanNF+—) 2#RLET. BEELLIE—LRELETS
Wi, JE—RlRZERIRL T, T 2@RUET,

® Nk wD =
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£ 12 & SUAMYYa—-23aYDbSTNVoa—-TFTa00

i5/0S Ea AV ) a—a > ORE. VI AY =P A NEIT—Y 2V RE, SFEIFhTr/0v
— T BHENREET D ENHDDET,

O9SRG—DESTNa—T142Y
U IAS—IEEOMBEO TS —AlY ) a— 3 > hB 0 ET,

I A —INEEITHEREL TOWRWERZ RN ECLZENHDET, ZOMEY I TR, VI7AY—
WL THELSARMED H HBEIZ DN TOFHRERL XTI,

9 SRY—DEBENFET BN ED hDH R
USRS —IHT HIEEEBITT HII. CTHASBDTES N,

0 IR —MNIEFEITHEEEL TWRWERZXIRANEC L I ENH D KT, MENEET S LBDNDY
G, LWFOATy T2 ERL THENEET 2N ED D, BRUOMEOAREZHF]I T2 ENTEET,

« VATALETYSAZI L ITNT T4 THESHOHR

DIA— )=« F—EZANT VT4 TMESINEHRTBHIE, P ATL-PaTDOUAXNA

T2 DOMDYa~7 - QCSTCTL BXW QCSTCRGM - ZRLTLEZI W, IN6DaTNT7 VT4 7

ThE, VI5AF— ) —A - Y—EAHT VT 47 TY, IBM Director Navigator for i5/0S 7z

& System i FES —F —OFETEHERELZFEHAL TH T AT LNDY a TE2ERRTE LT,

WRKACTJOB (&> a JUE) ax > REfFHLCTRLCZE2{TO52EHTEET, ik,

DSPCLUINF (7 7 2% — 1§ DFoR) AX > REMHAL T, 7 7 A5 —ORNEREZRRTZHILEHT

EE N

- BNMOYaT VI AT— U= - H—EXABT I T4 T THDEIENDHDET,

PadlE>L. 7525 — - UY—Z - H—EX - PaTNEDLITT =< v hESNBHNICH
T oEWmNEE TN ET,

* CPFBB26 X t—I DK

Message . . . . : Cluster Resource Services not active or not responding.
Cause . . . . . : Cluster Resource Services is either not active or cannot
respond to this request because a resource is unavailable or damaged.

ZDIT—3. CRG PaTINET VT4 TN, VIARAT—INET I T4 THONTNNTHD I EEE
U E7, [DSPCLUINF (7 T A5 —1HEHOER)| AX > REFEHAL T, / =RV T 4 TIhEDInE
HBANTHZEMTEET, /—RWNIET VT4 TOHEE, VI9AY— J—RERBLES, 7775
4 T DAL, CRG ZHER L T CRG IZREMNWNESI DHBIL £T,

AT A PaJNT CRG Ya 7 &aMFELET, IBM Director Navigator for i5/0S FE7-13 System i
FTET =5 —OFRITEREZ AL TH TS AT LANDY a T2 ERTEZETH. WRKACTIOB (]
A REMALTRCIEETS ZEHTEET, £/, [DSPCRGINF (CRGIEHDH]
OX 2 R% CRG #ZEHELTHEMT S EICKD. FHED CRG ICBT2RIIEREZRT S
EHTEEXY., CRG Va 7MWY VT4 T7OHEIE. CRG a7 - OV &R L TR T DR IK 2 H5]
LEd, MEEEIELZS. [CHGCLURCY (7 7 AF— - UAN)—OZEHE) a3 Kl £&13/—KE
DY ITAY =T LU TNHSHIBEL T, CRG Ya 7E2HMLET,
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s MEZRLTVNBAYE—VERLET,

- F10 ZZEIRL T IFFHRA v =2 O ARAA ] & TFEliR A v 2= DR 2008 A T, 75
AH— -+ A RICHETHITRTOAy L=V Z A LET, IXRTOFHMAYE—T2E05 K
HSBINL, TOMOT 7 a >N BENE S NZEHRIL £,

— QSYSOPR WTINEZFHE > TWHIREA Y -2 LT,

— QSYSOPR WTY FAY—EZRLTNSLT— - Avt—YZ2BLET, @W. N5l
CPFBB00 7% CPFBBFF £ COHFICH D £T,

- WEEhRCER 0/ 2K R LT (DSPLOG CL OX > R), 77 AY—MEZRT Ay t—T%2R L £7, @
. 21513 CPFBB00 705 CPFBBFF £ TO#HiFHIZH D T,

« USAY—Tadovad - ulef{RT, BRI —ZHRLET.

INsoOYadEEgcaF s - LRIV 4 0 *SECLVL) ICREINTNDHDT, HERITT— -

At —=CFBEADFZZENTEET, IN60YaryBooyary7 o4 - vayoa¥ o7 - L

NP UNCRESNTNWD ZEEHERLTLZI W, VIRAY ) TINT 75 4 TTIRIBEWEET

H, VIAY— - adBXOHOTO I L PaTDAT =) Ty AIIVERT IENTEET,
« HAHMDONY TIRENEDNZ LR, VIAY— - VaTdOMUOHUAY v 7 Z2HXET,

AN DFEEEDO DEQW (T F o — ) ICREN 2N ESIMEZHHIL T 7ZI W, MENRD LS. &
ALy ROMERHLASY v 7 EZFRT, WINDND ALy RO L A% v 71T getSpecialMsg V&
FNTWBRNWNEENDET,

« VIR —EHIA Y AWHEI—F (VLIC) OOV EHHZHRET,

INH5OOFZIEBEICIE 4800 APy — - A—R2HD ET,
* NETSTAT XY RZHEHL T, @EREICEEDNZANESMEZHHLUET,

NETSTAT &1 > —%v k7O b« 2y hT—U8K., 1> —T7x—A. TCP ##i. BI

AT AED UDP R— N ODIREEICBET 2 IHERZRL £9,

— NETSTAT 733> 1 (TCP/IP A >7—7 = — AR OUEE) ZFHEHAL T, 7 I AF ) > 7IfHH
THEDITEIRL IP 7 RLUAN NEFHH) ORWTHB I EZ2MHERLET, 512, LOOPBACK
7 RL A (127.0.0.1) bIEFETHTHD 2R L ET .

— NETSTAT # 7 a > 3 (TCPIP Kk ZHL T, "—FrESZERLET (F14), O
— AV« R—1 5550 & THEwRHE) RiER>TnAIE9 9, ZDHR— hid. STRTCPSVR
*INETD AX > RZHEHAL THISENHDET, 2D EE, QTOGINTD (ZL—H— QTCP) ¥ 3
TNT T4 70PaT - UAMNIKEET D ZEICE>TaEHENET, VAV TN —R
ETHBBLZSEE, o—h)L - R—1b 5551 IZBWVWTWT, +UDPJ R TARITHEZDEEA, 7
FAZY TDBBEL TWaWEE, R—Db 5551 ZBCTWAHENRH D FT, NNV TNS
EL KR —RTUIAYY ITNIEFICHBTERSRDET,

e« PING ZfEHL T, BEMENGEIETINEDINEHRBLET., VIAY— - /— ROBERAATZEE
\GEREMENGEEL TWIUX, WNET 9 A% > « T5— (CPFBB46) MFERINET, =720,
PING {3 IPv4 7 RL A& IPv6 7 RL A LD TIIMEBIL B A, S5, 777U+ —)L7 0y
JLUTWBEABIEHL £/ A,

Y59 —ICHT B EIEIFROINE

75 AH —DUH (WRKCLU) IX > REf>T, VI AY—DEEGICHETIERZINET S LENTE
£9, TOREMT. TIT—DOFRTIEHIT LI ENTEET,
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[V 5 2% =@y (WRKCLU) XV RlE. 79X —D /) —REF TP/ hOFIRENBITHEHAL £
9, ZOAREFZETTDHE, [V IAY—OUHE ] BEAZREINET., VIAY—HND /) —FET T
A —IERDERUINC, VTR —EMERRL T TAY—ICHTHT— 2 NETHDICH, DO
ROREHERTHZENTEET,

ITo—mEFBERENET DI, ROLIBATY TEFTVET,
1. SLFER—A « A > —7T 12— AT, WRKCLU OPTION(OPTION) EANL T, kDL D/aA T a %R
TFLT, EOVTAY—IRNBEREVUHELIZWNEIRRTDHIENTEET,
*SELECT
(75257 =D ] AZa—%2FKRLET,

*CLUINF
75 A —IEmEFRRLUET,
*CFG 7 I AT —DHRBIOHER/NT A—F—%2FKRKLET,
*NODE
DIAT—HND ) —ROUARNERLE (7525 —+ ) —ROUE] NIV EERRLET,
*DEVDMN
JIAT—HNDOEBERAAL DY A MERLE THEERAAS OUE) X3V E2FRRLET,
*CRG 7 IAY—HNDIFGAY— U J)—Z « TI—TDIVARNERLE [VI5AY— - JY—Z -
TN —T DM NIV EFERLET,
*ADMDMN
75 AT —HNOEMARER A A > DU A MERLE [BEHAJEER A1 > OB /SR 2 ER
bi—a—o
*SERVICE
7 IAT—HNDITRTDIFTAY— )= - P—EZX - g JIZHELEZ ML —ABIN
TN T OBRENELET., ZOERIL. TV IAY—-VY—A - HY—ERX -3 T &
WCAUN—=E—HIZT 7 AINICEZAENE T, ZOA T aid, ¥—EX - JanN(1 45—
MBIRESINZHEOAMERAL TLZIWn, UL (P72 —- FL—2AD¥ 7|
@7"13 T e NIV EERLET,

DS RY —D—ixH 75 EE
ZIZTIE, VIAY—THEULDIAREEOH 25D —RNEEEDON DMhEU A ML T, ZOEGEAEB X
e fiEERLET,

LR O4EEMEIA B I ER TR T 270, £23A B ICEETRETT.
O9SRF— -/ —FeEHT/ZBIBIBEBHTER,

ZORFIEE, BERETHENEC TWS ZEIZERNG D ET, ZOREZEHRT 5121, IL—FN
w2 « 7 RL A, INETD i%EfE. ALWADDCLU B, BRI AY—B@ED IP 7 RLAZEL %y
RO —ZBHENELSRESINTND I EZHERLTES N,

e UE—h: J—RZBEFHL LD ETZHAE. ALWADDCLU *v hU—Z@HENY—7 v k- J—RiZ
EUSHREINTNDIRLENH D ET, ZORBEIFIEREIEC T, *ANY 7213 *RQSAUT DWW H/n
WCRETHHENH D T,

s D—HINEBXRY -4k J—RETIIZAHY D TIHERTEHEDITEIRLEZ IP 7 RL A
[FEEF ) ORI ZERL TWRTIUIRD E8 A,
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s O—HI EBXRY—4 v K+ /J—RED LOOPBACK 7 RL A (127.0.0.1) &. {EEH TlFI2 0D
FH A

o XY NT—=D =T 4 DIMT T4 T THDHIEEHERTHINE. a—H)L - /J—RBXONY E—
ke )—RETOI ALY TIHEHINTWS IP 7 RLAT PING #iffTLET, =/ZL. PING
1T IPvd 7 RL A& IPv6 7 RL A EDMTIIEBILEB A, SHIT. 77 A7 U= 7 0y 7 LT
WELBEBEEILET L. WTIDDYTAY— - J—RIN1Pvd 7 RLAZMERTHE. 79 A5—
NOTXRTOD/ —RIZIF, £OFY RLAXETRIEIEEZIT> T TCP N7 v h&EE[ET S I EDWRER,
7T 4772 IPvdA 7 RLUADMETT WMI LBV IAY— 1P VT RLAELTHERT2HEIIHD
BFA) IHIT. WINNDT TAY—+ J—RN IPv6 7 RLAZ[FHT G, 77 A7 —HNDTX
TO/—RIiTIE, 07 RL AL TRIEIEEZIT>T TCP X7y NEREETLHZEDWRER. YU T+4
T2 IPv6 7 RLAHBMNETYT WMIT LBV ITAY— 1P 7 RLAELTHERT24EIZH D ERA).

e« =4y ke« /J—RETINETD N7 VT4 T THHBUHEMNHVDET, INETD N7 VT4 Tix6, ¥
=7y ke J—=REDKR— 5550 1& [EEhefEt) R >TW3I39TY, INETD H—/N\—DF
WBHIEIZDWTIE, FINETD 9 —/\—] QHEZZRL T ZI W,

o J—RZEWBREHLED ET5R1E, WBEITS/ — R EDR—F 5551 ZACTWAHENHD T, I
DHNTWDSE, MR/ —RTYIAZY T NERICHBRTE RSB ET,

BESNhTLWEWERDE—/—F - VSR -DBELL,

WSIRENT % ) — RO S ALY — « J—REBRETEBRVWHERICAELLSZENHD XY, BENAZ
ARTLZE W,

HOZ7O5 5 LADSDIEEDNE,

Z DRI U B — ey 7z /. mmfmﬁibfﬁmémé?afﬁt DF|EMIELL BN ETT,
MAXACT /NT A= —DREMMET ED7-012, ZEZRMEBOR N TT 774 7OHEO0707 5 AD
AAZT AN 1 DFEFICHEENS Z &@%Di? ZDfEIE *NOMAX IIRETH I LaBEd L £
ER

—ARBYIRIN T = ADELN,

ZOFERIZONTIE, W DD —RIRIRRNH D £,

s BOAREOEWERIL, EHBEERRTON T 74 v IR RKRENTETT,

o MREMDHHMDOEKIL. BERKEEV TAY — - AvE—JHBNT A—4—LDOBMITAEENH S
ZETY, I A= )= - H—E ERRE (QestRetrieveCRSInfo) API| Z i L TH#E/$ S
A—H—QBITREMBERRL, [V IAY— UV —A - Y—EXLH|
[(QcstChgClusterResourceServices) API| Z{ffl L T EMEATE T 5 &ﬁ\f?fi@' HXD7 5 75— -
N—RIzT7ZHFHLTWBEE, T 74N ENDY TAY —FBINTA—5— ETIZ. 7 IA5—
DNT =X AMENT DT ENDHVEXT, fmﬁjwmﬁ’aiM57975~ N—RTx7D
A T, 2617, 2618, 2619, 2626, BIN 2665 NHDFT, ZOEHE. NT4—>X -0 F
] THEEINT A—45 —DREMZE [Normal] \2T5ZEE2BEDLET,

« VIAY—D /) —RIXRTHNO—J)V LAN EIZH 20, £2idxy NI —UREE2EKEEB LT 1,464
NA FEDHREVRKELEEL MTU) O/XTw bk« A XU TEDI—T 4 > THREZ R > T
558, Message fragment size D77 7 A5 —FFEIINT A—4 —fd%, #iE& MTU IZH-> & L2 EITH
g, KERVZIAY—« Awt—I85% (1,536 KB KD HRKEFW) 2 KIBICEELTDIENT
=FT,
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LW Y —RD#EEE VThHERATEAR,

%UU ADKREEMHL LD ELLEEZFIZT T — - Avt— CPFBB70 MERINLHEE., VI ARY
cN—=Ta NIPEIDON—Ta > - LRXNVICHRESNLEEETHDHENVNDTETT, IXRTDIT T ASY
c J—=REHFHOV =X - LNV T v T TL—RLULThSE, JIAY—  N—Ta > OEEA 25—

71~x%ﬁﬁbfﬁﬁ®75x&— IN=2 3 2EHBDOLNIVICRET D2HEND D T, FHIE

I S2A5 =Dy T A — - N—23 O] OHEESRL T /ZI N,

J—REEERAAVICEMTSZEDH. System §| FEG—H— - HSRHY—EBS
Y= 1—RICT7IOLRRTBIEDHTERL,

System i FEX =5 — « VI AY —EIHA 2 —T 2 —ANDT 7L ARY) DB A ATRE/R B O & 1]
EIZT2IT1d. AT AIT i5/0S 73> 41 (HA VJOEZREY Y —RA) A > A M=)V T 05N
HOET, IHIT, FOF T aDlDOEMETA LA - F—HNETT,

US5R9— PTF Z@RULEDBBELTLAS XS ICRAEL,

PTF Z#H L2, WTF DI AV ZE T LI LR LT /ZE N,
1. VT2 =% 1T 5|
2. YA 2FTLTHhHETA1F 2T 5

PRiD 70 r 5 MIEME I — T RWEINSETTY VT4 TDEELETY, IRTDYVITAY— - 1
—RF (ZIA5— APl 288 &, T 74V bOEIELT IV —T TETLET.

3. |V ALY —ZBIET 2|

BEALEDT TAY— PTF OBGE. PTF Z2IEEMLT 5. /=R ETO SAL ) 2 T2 0o Tz Rk
TLUTHhSHIREIT 20 ENH D T,

HOZ7asS>Ln a7 - A4 CEE0200 Mdh B,

IDILT—+ Awt—IT, MO LITLEY 2—)Uid QLEPM. MO L7 oy —2 vy —id
Q_LE_leBdyPeilog TT . OOV T ANEONHT 70O/ T Al *CALLER F/zI3ARTOHEE S N7k
L) —THNTEITLRTNERDEF A, ZOREBZEETZIE. HOTO 7S A0FL I —0%E
U7l o hEEBELRITNUTRD £ A,

DSRI—-UYY—=R-HY—EXAD< 37 - O%5IC CPDO00D &FNEICH<
CPF0001 &3,

ZDLT— -+ Avb—INERENS 5, [QMLTTHDACN] D A5 AMER 1 £721F 2 KEESNTWS
TEEMBLTIES W,

OSRG—DBNILIEEBDNS,

DIAY— U= « TI)—=T OO Tar T LINKRERTH S Z 2R LT /Z3Wn, Hoyors <
LERET 51213, WRKACTIOB (JEE/Y a 7)) < > RREMHHL T, THEE) 5
PGM-QCSTCRGEXT MBHHMMEDMMEMENDET,

XETS—
U 52E—REICE S TIE, BIHICEET 22 ENTEET, 75 A5 —KEAVE U8 O %

RLTLEEW, ZOMEY T, VA —KREQEEGiEZRL, REiZ2~Y—2 L TIICRY hiEz
BRLET,
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IR —NTY TAY—RENREETEZDIE, VIAY—NIZHD 1 DL ED ) — REOHEAE N EHE X
T2EEIT, TOARED ) — ROEEELHERTERWVWEETY., INZE, HmEXKHE (LPAR) IREEOXH &R
FILAANWTL7ZE 0,

EHECERD 2 (QHST) X721 QCSTCTL Y37 - OXICTI— « Avt— CPFBB20 Z%ZIFH- /=45
By VAT —DNREIZAENEINTNSD T, ZTORIEAFEZHZ2BERHD LT, LLFOHNE. 4 DD/
—R (A, B. C. BELU D) N6kD I TAY—ZEL I TAY—KEZEZRLTWET, ZOFITIE. 75
25—+ /)—R B BN C OMTEEMEILELZDT, TDTITAY =0 2 DOV T AV —XEIZHE|
INEHEERLTWET, VI A —DNKEIZHEISNDEIC. 4 DOTTAY— U=« F)—"
WEIELTWE L, TNSIRMEBEDY A T THSH I EMNAHET. CRG A, CRG B, CRG C. BLW
CRG D EMENET, 2O, VI3AF— U=« T)—TZTEDUHNY—+ RAAL 2 ERLT
WET,

#39. VIXY—XEIZHITH /)N — - BATL > DH]

J—FK A J—K B X J—Fk C J—EFD
CRG A NN Z7w7 1)| CRGA (FTF14XU—)
CRG B (7714 U—) CRG B Ny 277 v7 1)
CRG C (771 <U—) CRG C NN\w 27w 1) | CRGC (N\wZ 7 w7 2)
CRGD IN\wZ7v7 2| CRGD (FF714<VU—) CRGD INw 277 v7 1)
X 1 X 2

WE/NZARNDNT N DG TR AREREHEAL (MTU) N7 5 A5 —EBfE OFEERE/N T A —F —, Avt—
D TITAE YA XKD BNEILBDEE, VIAY—BKEIIHEINDZZERNHVDET, VT X
H— 1P 7V RLAD® MTU ZWGET 5121, 5/ — KT TCP/IP *v b7 — 7RI DAL
(WRKTCPSTS) I > REMFALET, BENALZEKDOEATY 7 TH, MTU ZRELRITIIERD £
o MTU MAwE—2« TIT ALK - A XKD BN WS, /)NAD MTU Z2#ins850. £/
FIAYE—=2 I TA S A X#NSLLET, VIAY— - U= « —E AERRR
(QcstRetrieveCRSInfo) API Zfif L CHBE/N T A —F —DHITHREMERRL, VIAF— - 1JJ—X +
B —E AZH (QcstChgClusterResourceServices) API i H L TR EMELET L ENTEET,

7T AL —IMRENZ DB S NIIRBICH B HRNMEIES NZK. 7T AY —ITBEML I NZ@EEY > 7 2
HLUT, Avt—2 CPFBB21 Zi&#hEtskD~ (QHST) £7/-1d QCSTCTL Y a7/ - o ZiciL£d., I
LD, ARV —F =13V FAY—INT TG A —KEOIRENSHE LI EZHMDET, 7 I AT —DIK
BB S NRENMEIESND & BRRICT TAY—DNENWIIR— L TIRICRDREENH S Z &1
HEELTLEIWN,

1 ROSRY—KXi& 2 ROSRAY—XEDHFH|

7T AN —KBNTETAIEIR T TAY — « U=« T)—T - 73>y T&=HHTHITE. <
OXMEMN 1 RELIF 2 ROEESDT T ALY —KENNSNSRTNUIR0 EH A, KEDEH S N7z

BIE, VIAY—TEHBINTWVEET TAY— - UY—Z -« T)—T7T &2, HKET 1 XFEZIT 2
ROELSMORMENZIREINET,

TIAR)— - NI T w7« ETINDOEE., BED ) —REBENTIAU—THD /) — RN 1 XXKHE
WA SNE T, MOKEIZTRT 2 XKIZAEDET, 1 XKEILZ, ITXRXTOYVIAY— U= 7))L
— 7 TRIUC&EERED £8 A,

HMEETIICTIE, ROL D BRREHAINS D £,
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« UANU =+ RAAL 2« J=FRPRTNT | DOREIZHFENDEHE, TOXEN 1 KIXEII/RD X
"d_o

e UANY— -+« RAA 2« J—ROREZBASHE. 1| KXEZRLICZDET, EE50KHES 2 KX
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