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Introduction


Purpose


This document presents a detailed description of how directory search works in the V0 IMS client, along with analysis of problems and possible improvements.


Who should read this document


This document should be read by any developer working on the V0 IMS code, as well as any other party interested in how the V0 system performs directory searches.


Overview


What is a directory search?


A directory search provides high-level, data set-specific information. This information is not stored at the data centers themselves - they only store a “pointer” to the information, in the form of a unique identifier known as a DIF ID (Directory Interchange Format ID). This ID acts as a key which allows the actual data set-level metadata to be retrieved from the GCMD (Global Change Master Directory), via an embedded SQL call from within the V0 IMS client software.


Step by step


Starting a directory search


A directory search is begun when the clicks on the directory search button on the search screen. The criteria specified on the search screen are packaged into an ODL message and transmitted to the appropriate data centers for the search.


IK_MD_OPEN


This is the initial state for any directory search connection. The state action function is IK_OpenConnection(), which opens the connection with a connect() system call. This function will not be discussed in detail in this document, as it has been recently redesigned and is being documented elsewhere.


IK_MD_SEARCH


In this state, the client software transmits a directory search tree to the data center at the other end of the connection. The state action function is IK_TransmitTree(). This tree contains all of the search criteria specified on the search screen, except for the names of the other data centers to which the search request is being sent.


IK_MD_ABORT


IK_MD_QUIT


IK_MD_LISTEN


In this state, the client is listening at the socket for a response from the server. In practice, the listening is performed by polling the connection using the select() system call. When select() indicates that data is available on the socket, the state action function IK_ListenTree() calls IK_RxODL() to actually read the ODL message from the socket.


IK_MD_GCMDCOMMN


The state action function is IK_GCMDConnection(). This function open a SQL connection to the GCMD and sends a query for the data set metadata, using the DIF as a key.


IK_MD_INGEST


IK_MD_CLOSE


IK_MD_TERMINATE


What happens during a nominal call to IK_GCMDConnection()?


Being a state action function, this function takes as arguments a pointer to the CONNECTION_INFO structure for the current connection, and the index (“arg code”) of a tree in the tree array in the structure.


Validate arguments.


Check to see if an abort occurred at the user interface level. If so, return the event IK_TERMINATED.


Check to ensure that a DIF tree has been stored in the tree array. If not, return the event IK_TERMINATED.


A connection to the GCMD is then initiated using the function IK_TxMD(). The result code is checked, and if negative, the error code IK_ImsErrno is then examined:


IK_ENOERROR - No effect


IK_ENOTCONN - If GCMD retries are left, increment the connection retry counter. Set the event code to IK_GCMD_AMBIGUOUS. If retries have been exhausted, reset the connection retry counter and set the event code to IK_ARCHIVE_DOWN.


IK_ENOGCMDBASE - This case represents a valid query with no results (?). Reset the connection retry counter, set the event code to IK_CLIENTSYS_ERROR, and the connection error status to NM_GCMD_BASE.


IK_ENO_HITS - This case represents a valid query with no results (?). Reset the connection retry counter, set the event code to IK_CLIENTSYS_ERROR, and the connection error status to NM_GCMD_BASE.


IK_EINVAL - Reset the connection retry counter, set the event code to IK_CLIENTSYS_ERROR, and the connection error status to NM_CLIENT_GCMD.


IK_EPROTO - Reset the connection retry counter, set the event code to IK_CLIENTSYS_ERROR, and the connection error status to NM_CLIENT_GCMD.


IK_ETIMEDOUT - Reset the connection retry counter, set the event code to IK_ARCHIVE_DOWN.


For any other error code, log a message, set the event code to IK_CLIENTSYS_ERROR, and the connection error status to NM_CLIENT_GCMD.


If an error was processed, clear both global error codes.


Log a status message and return the event code.


What happens during a nominal call to IK_TxMD()?


Note - it appears that this function was set up to support direct queries to the GCMD as well as queries using directory result messages from a data center.


This function takes as arguments the root aggregate of the directory search result tree received from a data center, and a triple-pointer to a GCMD data struc
