How RAPIDS Events Are Generated and Reported

RAPIDS Message Queue (RMQ)
RMQ is a mechanism for passing events generated by applications to RAPIDS. Some types of events are reported to RAPIDS transparently to the applications that generated them, while events of other types can be reported only by using RAPIDS API calls. The first group consists of LDM and WDSS Messaging events, the rest of Messaging events, as well as all Application events belong to the second group (see “Events Hierarchy” tutorial for more information on event types).
LDM and WDSS events are generated and put into the RMQ by wrappers for library calls (see “Wrappers” section for more information).

RMQ is implemented using Unix message queues. Here is the RMQ API (more detailed description is available in the source code):

· rmq_create() Creates a message queue with the given size. The size is in bytes. Returns:
· RMQ_SUCCESS if RMQ has been successfully created.

· RMQ_FAILURE if RMQ cannot be created

· RMQ_EXIST if RMQ has been already created. Normally, RAPIDS deletes RMQ at the end of an experiment, but in case of an abnormal termination the RMQ is not deleted and processes continue to write their events into it. When restarted, RAPIDS will check whether RMQ exists and if it does then RAPIDS will reopen the RMQ and retrieve all events that are currently being stored there.
Note: 1. If events are not being retrieved from RMQ and processes continue to add new events to it, at some point an overflow will occur. In this case RMQ will return an error when an attempt to write a new event is made.

2. In case of an abnormal termination it is essential to restart RAPIDS with the same configuration file. Otherwise, names of some monitored processes might be missing, which might make impossible the identification of events accumulated in the RMQ (all these events will be logged nevertheless).
· rmq_open()  Opens the message queue, if it has been created earlier.
· rmq_close()  Closes the message queue.
· rmq_put_alloc()  Allocates space for the message.
· rmq_get_alloc()  Allocates space for the record/message to be read from the queue.

· rmq_put()  Puts the given message into the message queue. Memory for the message should have been previously allocated using rmq_put_alloc(). Returns RMQ_SUCCESS on successful store of message into queue, RMQ_NOSPACE if enough space is not available in the queue to store the message, else RMQ_FAILURE on error.
· rmq_get()  Gets the next message from the message queue. If no message is present in the queue, it returns RMQ_NOMSG, else the given buffer will be initialized with the contents of the next message.

· rmq_isempty()  Checks if the message queue is empty.
· rmq_iscreated()  Checks whether the message queue has been created.
· rmq_delete()  Marks the message queue for deletion.
The source code for the RMQ is available on emmy1.casa.umass.edu and emmy2.casa.umass.edu at /usr/share/rapids/src/rmq.c. Corresponding makefile that generates librmq.a library can be found at /usr/share/rapids/build/Makefile. 
The content of a message that is being put into RMQ depends on the message’s type. Each message describes a RAPIDS event; therefore message types correspond to event types. The structure of LDM, WDSS, TCP and Application events is described in correspondent header files that can be found at: /usr/share/rapids/include.
Wrappers

LDM Events

The LDM employs product queues (PQ) to transfer radar data (or products) from one node to another. When a product is put into a product queue LDM’s pqinsert action is executed. This action calls the pq_insert function of the PQ module which actually sends the product to another node. When the product is received at that node, it will be inserted into a product queue. The LDM periodically executes pqact action that checks for newly arrived products and forwards them to applications for the further processing. The pqact action calls the pq_sequence function of the PQ module to scan the product queue and act upon received products.
The following modifications have been made to the source code of the LDM libraries:

1. The source code of the PQ module (ldm: src/pq/pq.c) has been modified as follows:

a. In the pq_insert function a call to RAPIDS is made before a product is sent out. The send_ldm_mesg function (/usr/share/rapids/src/ldm_comm.c) is called.
b. In the pq_sequence function a call to RAPIDS is made before any action is taken on a received product. The send_ldm_mesg function (/usr/share/rapids/src/ldm_comm.c) is called.

2. The new libldm.a library has been generated. For this purpose the makefile for making the PQ module (ldm: src/pq/Makefile) has been modified, so that the new functionality is added to the previous version of the LDM library.
3. pqinsert (ldm: src/pqinsert/Makefile) and pqact (ldm: src/pqact/Makefile) actions have been recompiled with the modified LDM library.
WDSS Events

The WDSS-II suite of meteorological algorithms employs linear buffers to transfer meteorological features between different nodes and/or processes. Since the code for the WDSS-II suite is not available another approach has been used to wrap WDSS-II library calls that read/write features to the linear buffers. A small shared library has been created that is called in every time a linear buffer is accessed. The LD_PRELOAD environment variable should be used to hook up the shared library to the WDSS-II function calls. When LD_PRELOAD is set, the dynamic linker will use the specified library before any other when it searches for shared libraries.
The shared library calls send_wdssii_mesg (/usr/share/rapids/src/wdssii_comm.c) function to report a WDSS event to RAPIDS.
The source code for shared library can be found at wdssii: wrapper/
RAPIDS API

The documentation for the API (along with some usage examples) is provided in the RAPIDS manual: http://www.ecs.umass.edu/ece/realtime/casa_rapids/rapids_emulator.html
