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DARTS Overview 
 
The DARTS system represents the hardware and software implementation-specific aspects of dynamically 
adaptive MRI techniques specially designed for rapid 2D, 3D and 4D data acquisition, reconstruction, 
post-processing and use.  
 
Dynamically adaptive MRI techniques, particularly Broadband MRI techniques, require simultaneous data 
acquisition, data analysis, spatial encoding design (in cases of non-Fourier imaging), and reconstruction 
on a RTS computer platform that is intimately connected via a high-speed data connection with the MR 
scanner console computer and data acquisition chassis computers. The DARTS system in this proposal is 
aimed at becoming a relatively easy-to-use flexible programming basis for IGT application modules that 
involve a wide range of pulse sequence designs (PSDs) and dynamic imaging requirements. 
 
In order to provide a operating system-level basis for accomplishing the generalized processing involving 
chains of programs, enabling communications and shared data required in DARTS, we have authored a 
Simple Parallel Server Software (SimPaSS) system in C for generic Linux running on a single 
workstation/computer. 
 

 
 
What is SimPaSS ? 
 
SimPaSS, Simple Parallel Server Software, is designed to provide the simple parallel processing 
capability, shared memory usage, communications and self-synchronization necessary for concurrently 
running application processes on a single multi-node (multi-processor) computer.  
 
SimPaSS provides an abstraction layer for functionality enabling parallel processing that already exists in 
Linux (the use of shared data objects, IPC, and background launching of parallel processes), relieving the 
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burden of significant coding for parallel processing applications.  SimPaSS is only a small amount of code 
– a small kernel and a C library of enabling functions - written in C for generic Linux running on a single 
multi-node workstation/computer.  
 
The SimPaSS software design is targeted specifically for single machine parallel processing that is now 
possible with multi-core, multi-chip workstations and computers of all types. SimPaSS, for a single 
machine, is strictly differentiated from PVM and MPI, which are designed for networked multi-machine 
parallel processing.   
 
All SimPaSS environment processes on a computer will communicate with, and issue commands to, the 
SimPaSS kernel process. 
SimPaSS has the following enabling characteristics for single machine parallel processing:  

· Manages simple piped IPC pathways for communications among all related processes  
· Manages information regarding active user processes  
· Manages data objects in shared memory (shared memory is abstracted from all processes)  
· Enables the background launching of chained processes that will be integrated in the SimPaSS 

operating environment (allows self synchronization of a chain of processes.)  
· Eanages a bulletin board that can contain items having tags (ie names) and an entry string. This is 

useful for making signals and information commonly available to all processes in the SimPaSS 
environment. 

 
 
The SimPaSS software design is targeted specifically for single machine parallel processing that is now 
possible with multi-core, multi-chip workstations and computers of all types. SimPaSS, for a single 
machine, is strictly differentiated from PVM and MPI which are designed for networked multi-machine 
parallel processing. 
 
DARTS Computations Enabled by SimPaSS  
 
DARTS software necessarily needs to run numerous separate processes on a a workstation attached to to 
an MR scanner. Yet, these processes need to share data and communicate in a rather simple way in 
order to provide self-synchronization of tasks associated with the acquire-recon-display paradigm in 
diagnostic MRI. For adaptive MRI, there is a looping process that involves repeats of acquisition-
reconstruction-encode_computation-display. In other MR applications, there may be specialized 
acquisition and reconstruction and further specialized processing.  
 
All DARTS processes on a computer communicate with SimPaSS in order to accomplish tasks regarding 
shared data and concurrently active processes active in that computer. 
 
SimPaSS environment can effectively handle multiple data acquisition-recon streams, managing data 
objects and facilitating IPC. As an example, using SimPaSS running on a linux system: an acquisition 
process can be initiated and assigned shared data object(s) by the SimPaSS kernel; when finished the 
acquisition process can trigger the launch of another acquisition process; the original acquisition process 
can then trigger the launch of specialized reconstruction software and post-processing software, and write 
data to display and storage.  
 
Using SimPaSS, the DARTS acquisition-reconstruction-encode-computation-display software can be 
easily daisy chained, providing a self-synchronizing parallel-processing overall DARTS environment 
adaptable to many MRI data acquisition paradigms. 
 
Control of DARTS uses the SimPaSS bulletin board interface. The SimPaSS bulletin board interface is 
updated by a front-end Control GUI regarding the pulse sequence, reconstruction method process 
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(executable), and related parameters. The DARTS data acquisition process reads multiple bulletin board 
items simultaneously including the name of the reconstruction process. It then passes this information 
along with some other computed quantities, and the data object name of the acquired data to the user-
specified reconstruction process as it is launched. 
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Addition of a Workstation (Acquisition and Computat ion Server) Onto Scanner’s Intranet 
 
The first step in creating a DARTS system at one’s scanner is to attach the add-on workstation server to 
the scanner’s intranet. 
 
To provide the resource for the DARTS computations, a multi-core Linux / Unix workstation must be 
added onto the scanner’s intranet by dedicated ethernet connection, enabled by connecting a CAT5 cable 
with 10baseT connector onto the scanner’s intranet switch.  
 
This will also require: 

· The scanner’s host table /etc/hosts file must be modified in order to add the line that shows the IP 
address and host name of the attached add-on workstation. 

· The add-on workstation’s host table /etc/hosts file must be modified to show it’s IP address and 
host name 

· The add-on workstation’s name server and router addresses in /etc must be modified to those 
used on the scanner’s intranet 

· The add-on workstation’s netmask must be modified in order to be consistent with the scanner’s 
intranet 

· The add-on workstation must have installed the SimPaSS software server kernel, the RDAP 
program, display process software, and the library of reconstruction processes. 

 
 
Workstation-Based DARTS Startup 
 
The second step in creating a DARTS system at one’s scanner is to start the DARTS software running on 
the add-on workstation. Primarily, this involves: 

· Initiating the SimPaSS software server kernel 
· Starting the RDAP data acquisition software 

 
 
To start the SimPaSS software one must on the add-on workstation do: 

· Run ps –ax (or ps –A) to check that there are no other instances of the SimPaSS kernel executing 
from past usage. If so, run “kill –9 NNNN” where NNNN is the process number of the old kernel(s). 

· Check the current directory , which should beset as the operating directory during the DARTS 
execution. Delete all open named pipes left over from previous usage, “rm _NNNNNN” where 
_NNNNNN is the name of the extraneous named pipes in the directory. 

· Run ipcs to check the shared memory. All older allocated versions of shared memory should be 
deleted using “ipcrm –m NNNN” where NNNN is the memory key number listed from ipcs. 

 
Next: 

· In a separate window, start the SimPaSS kernel, ./SimPaSS_kernel 
· Send the commands to the SimPaSS bulletin board to specify the reconstruction process and 

reconstruction parameters corresponding to the pulse sequence that will be initially used for 
acquisition. The easiest way to do this is to have a pre-made text file that contains all the 
necessary bulletin board items, one item per line, with each ‘item’ containing a ‘tag’ string 
separated by a space from its ‘entry’ value. DARTS has some pre-defined bulletin board entries 
(example): 

 
recon_name   ./SimPaSS_recon_se 
recon_arg1   256      /* number of frequency encodings */ 
recon_arg2   256      /* number of phase encodings */ 
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recon_arg3   8        /* base line number */ 
recon_arg4   8        /* coil number */ 
recon_arg5   256      /* number of y resolution after reconstruction */       
recon_arg6   0 
recon_arg7   0 
recon_arg8   0 
recon_arg9   0 
recon_arg10   2162688  /* data bytes per transfer per reconstruction */ 
 
 
a second example for parallel FIESTA: 
 
recon_name    ./SimPaSS_recon      /* reconstrction program name */ 
recon_arg1   128                   /* number of frequency encoding */ 
recon_arg2   50                    /* number of phase encoding */ 
recon_arg3   0                     /* baseling number */ 
recon_arg4   8                     /* coil number */ 
recon_arg5   128                   /* number of y resolution after reconstruction */    
recon_arg6   spacerip_encode.txt   /* parameter file for space-rip */ 
recon_arg7   0 
recon_arg8   0 
recon_arg9   0 
recon_arg10   204800              /* bytes of per transfer for reconstruction */ 
 

·  Write any user-specific bulletin-board items using the simple commandline interface for SimPaSS 
such as: “echo “write_bb user_arg9 3.14159” >>_KERNEL 

· Note that if a user process needs a timestamp, there is a unique SimPaSS timestamp available 
from the SimPaSS bulletin board item “SimPaSS_time” which is a float equal to the number of 
seconds and fractions elapsed since the beginning of the SimPaSS kernel execution.  

 
Next: On the scanner, enable Raw Data Server (RDS) support.  

· Modify the CV  rhtype1 = 524288 + 1048576 = 1572864  
 
The rhtype1 CV is used to enable raw data server support and to define the initial datapath for the raw data from a scan. 
 

Flag Symbol Use Hex Value Decimal Value 

RDB_SUPPORT_RDS 
When set, enables use of the Raw Data Server 
datapath. 
If not set, RDS support is not available for this scan. 

0x00080000 524,288 

RDB_INITPATH_RDS 
When set, data is initially directed through the Raw 
Data Server’s datapath. 
If not set, the initial datapath is through Recon. 

0x00100000 1,048,576 

 
Next, on the attached add-on workstation: 

· In a separate window, start the SimPaSS RDAP data acquisition process, ./SimPaSS_rdap 
 
 
Reconstruction Processes 
 
A number of C language reconstruction processes have been edited in order to contain the additional C 
language lines - at the top of main and at the end – that  provide for the initialization of communication 
with SimPaSS and the determination of the pointer to the data object containing the acquired data, as 
located in SimPaSS’s shared memory. 
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The reconstruction processes are independent processes to run in the parallel processing SimPaSS 
environment. The reconstruction process to be used for incoming acquired data can be altered by 
updating the bulletin board entries for recon_name, recon_arg1, recon_arg2 ... recon_arg10.  When called 
from the SimPaSS_rdap data acquisition program, the reconstruction process that is launched using the 
executable name in the bulletin board entry for recon_name. When launched, the given reconstruction 
process is given 11 arguments: object_name (of the acquired data), recon_arg1, recon_arg2, ...., 
recon_arg10. This constitutes the RDAP - reconstruction process interface. 
 
General edits to a DARTS reconstruction process to enable SimPaSS communications and 
Memory Usage 
 
Near the top of the C code add: 
#include "./SimPaSS.h" 
 
 
Just inside the top of the main program add: 
/* add Zientara's SimPass Code */  
  char s[STRING_SIZE], client_process_tag[SMALL_STR ING_SIZE], 
object_tag[SMALL_STRING_SIZE]; 
  char bigs[BIG_STRING_SIZE]; 
   
  int k, offset, command, client_process_type, clie nt_process_pid; 
  int itemp, nbytes; 
  
  int cnt1; 
  NAMED_PIPE SimPaSS_npipe, user_npipe; 
  OBJECT_TYPE  *optr, *optrx, *optry, *optrA; 
  OBJECT local_object; 
  extern OBJECT omu[TOTAL_OBJECTS]; 
  extern int object_shmid; 
  extern OBJECT_TYPE *object_shmptr, *objptr;  /*  starting address of object memory 
(kernel) */  
 
  BULLETIN_BOARD local_bbx; 
  extern BULLETIN_BOARD bb[TOTAL_BB_ENTRIES]; 
  
/* end adding Zientara's SimPaSS code */ 
 
 
Near the top of the main program add: 
/* insert Zientara's SimPaSS code */ 
  
    /* -------------------------------------------- - */ 
    /* ----- setup & initializations ----- */ 
    /* -------------------------------------------- - */ 
 
    /* ----- open named pipe for xmt (output) to ke rnel process ----- */ 
 
   SimPaSS_npipe = GopenSimPaSSCommunication(); 
 
    /* ----- make & init named pipe for rcv (input) from other processes  ----- */ 
 
  user_npipe = GopenClientProcessCommunication(); 
 
  /* ----- inform SimPaSS kernel of client (this) p rocess ----- */ 
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  tmpnam(client_process_tag); /* get linux-generate d process name */ 
  printf("(main): client_process_tag: >%s<\n", clie nt_process_tag); 
  client_process_type = RECON_PROCESS; /* for examp le */ 
  client_process_pid = (int)getpid(); 
 
  GinformSimPaSSOfClientProcess(user_npipe, client_ process_tag, client_process_type, 
SimPaSS_npipe);  
 
  /* ----- get shared memory id ----- */ 
 
  sprintf(s, "%s: get_memory_id\n", client_process_ tag); 
  GwriteToPipe(SimPaSS_npipe.fid, s); /*  write com mand to SimPaSS kernel */ 
 
 /* ----- read response from SimPaSS ----- */ 
 
  strcpy(s, GreadFromPipe(user_npipe.fid)); 
  object_shmid = atoi(s); 
 
  /* initialize shared memory for the client */ 
  object_shmptr = GinitSharedMemory(s); /* get shar ed memory pointer (to beginning of 
shared memory) */ 
  /* display results for this test example */ 
  printf("(main) shared memory: object_shmid: %d ob ject_shmptr: 0x%016x (%d)\n", 
object_shmid, object_shmptr, object_shmptr); 
   
  /* -----  describe object - to get pointer ----- */ 
 
  sprintf(s, "%s: describe_object %s\n", client_pro cess_tag, object_tag); 
  GwriteToPipe(SimPaSS_npipe.fid, s); /*  write com mand to SimPaSS kernel */ 
 
  GinitRawObject(&local_object); 
  strcpy(s, GreadFromPipe(user_npipe.fid)); 
  local_object = GscanObjectDescription(s); 
  /* display results for this test example */ 
  printf("(main) from GscanObjectDescription: >%s< >%s< >%s< %d %d %d 0x%016x %d 
%14.6f\n", local_object.tag, local_object.process_t ag[0], local_object.lock_process, 
local_object.start_block, local_object.size_blocks,  local_object.size_bytes, 
local_object.ptr, local_object.locked, local_object .timestamp); 
  local_object.ptr = GgetObjectPointerFromBlock(loc al_object.start_block); 
 
 
At the end of the main program add: 
  /* ----- delete data object ----- */ 
 
  sprintf(s, "%s: delete %s\n", client_process_tag,  object_tag); 
  GwriteToPipe(SimPaSS_npipe.fid, s); /*  write com mand to SimPaSS kernel */ 
 
   /* ----- remove this client process from the pro cess table ----- */ 
 
  sprintf(s, "%s: remove %s\n", client_process_tag,  client_process_tag); 
  GwriteToPipe(SimPaSS_npipe.fid, s); /*  write com mand to SimPaSS kernel */ 
 
     /* ----- delete client's pipe before ending -- --- */ 
 
          GcloseNamedPipe(&user_npipe); 
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          GdeleteNamedPipe(&user_npipe); 
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SimPaSS - Conventions & Syntax 
 
General command syntax:  [client_name]:  command [arg1] [arg2] ... 
 
Augmented 'launch' command syntax: [client_name]: launch -[new_process_tag] -priority= 0  
[new_process_executable_name] [arg1] [arg2] ... 
 
How to Use SimPaSS 
 
Snippet from Top of Every Client Process: 
 
  NAMED_PIPE SimPaSS_npipe, user_npipe;  
  PROCESS local_process; 
  BULLETIN_BOARD local_bbx; 
  extern BULLETIN_BOARD bb[TOTAL_BB_ENTRIES]; 
  
    /* --------------------------------------------- */ 
    /* ----- setup & initializations ----- */ 
    /* --------------------------------------------- */ 
 
    /* ----- open named pipe for xmt (output) to kernel process ----- */ 
 
  SimPaSS_npipe = GopenSimPaSSCommunication(); 
  
    /* ----- make & init named pipe for rcv (input)from other processes  ----- */ 
 
  user_npipe = GopenClientProcessCommunication(); 
 
  /* ----- inform SimPaSS kernel of client (this) process ----- */ 
  
  tmpnam(client_process_tag); /* get linux-generated process name */ 
  client_process_type = ACQ_PROCESS; /* for example */ 
   
  GinformSimPaSSOfClientProcess(user_npipe, client_process_tag, client_process_type, 
SimPaSS_npipe); 
 
Snippet from Just under Top of Every Client process  if Shared memory is used: 
 
  /* ----- get shared memory id ----- */ 
 
  sprintf(s, "%s: get_memory_id\n", client_process_tag); 
  GwriteToPipe(SimPaSS_npipe.fid, s); /*  write command to SimPaSS kernel */ 
 
 /* ----- read response from SimPaSS ----- */ 
 
  strcpy(s, GreadFromPipe(user_npipe.fid)); 
  object_shmid = atoi(s); 
 
  /* initialize shared memory for the client */ 
  object_shmptr = GinitSharedMemory(s); /* get shared memory pointer (to beginning of shared memory) 
*/ 
  /* display results for this test example */ 
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  printf("(main) shared memory: object_shmid: %d object_shmptr: 0x%016x (%d)\n", object_shmid, 
object_shmptr, object_shmptr); 
 
Snippet from Bottom of Every Client Process: 
  
    /* ----------------------------------------------------- */ 
   /* ----- remove this client process from the process table ----- */ 
 
  sprintf(s, "%s: remove %s\n", client_process_tag, client_process_tag); 
  GwriteToPipe(SimPaSS_npipe.fid, s); /*  write command to SimPaSS kernel */ 
 
     /* ----- delete client's pipe before ending ----- */ 
 
          GcloseNamedPipe(&user_npipe); 
          GdeleteNamedPipe(&user_npipe); 
 
         fflush(stdout); 
         exit(0); 
 
    /* --------------------------------------------- */ 
    /* --------------------------------------------- */ 
 
SimPaSS Install Notes  
 
Adjust the size of available shared memory for one's needs by editting  /etc/sysctl.conf to include the lines 
(Here is an example with 1 Gbyte shared memory = 1024*1024*1024): 
 
#increase the maximum shared memory 
kernel.shmall = 1073741824 
kernel.shmmax = 1073741824 
 
If preferred, install the Intel compiler (freeware) on your computer 
 
(If using intel compiler) Set the environmental variable LD_LIBRARY_PATH to include any new library 
used by the new compilers if they are used in the build of SimPaSS: 
(eg if in BASH)  
export  LD_LIBRARY_PATH =usr/local/src/intel/cce/9. 1.042/lib:$LD_LIBRARY_PATH 
 
Edit the include file SimPaSS.h parameters highlighted by the “<------ user modify” notation to reflect one's 
individual applications.  
 
In the SimPaSS directory create the SimPaSS library, kernel and test programs by running:  
 
./makeSimPaSS_lib 
./makeSimPaSS_appls 
 
After creation of the SimPaSS library, in /usr/local/lib make a link to the SimPaSS function library 
libSimPaSS.a that will be created back in the 'build' directory, by doing: 
 
ln -s /d/SimPaSS/libSimPaSS.a   libSimPaSS.a 
 
where, for example, the example SimPaSS directory is  /d/SimPaSS 
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SIMPASS COMMAND SUMMARY 
launch process & assign process_tag [client_name]: launch -[process_tag] -priority=[n]( -20- >20)
add process (enter to table or revise 
existing information)  [client_name]: add  [(new or old) process_tag] [pip ename]  

remove process (from table)   [client_name]: remove [process_tag] 

get process info        [client_name]: describe_process    [process_tag]    

download complete process table to client    [client_name]: download_processes_table  

reprioritize process [client_name]: change_priority   [process_tag] [-20 (fast)- >20(slowest)]

kill process [client_name]: kill [process_tag] 

clear process table (CAUTION) [client_name]: clear_processes  

    
Notes: Cannot make objects with the same tag. 
Cannot make objects if process is not in 
process table.   

    

write object to file [client_name]: write_object_file [object_tag] [file name] 

read new object (not in table) from file [client_name]: read_object_file [object_tag] [filen ame] [bytes_in_file]

write all objs to binary file  [client_name]: write_all_objects_to_file [filename]  

get shared memory key [client_name]: get_memory_id 

allocate object (memory)     [client_name]: make_new_object [object_tag] [bytes_ to_allocate] 

get pointer to existing object   [client_name]: get_object_start_block [object_tag]  

download complete object table to client    [client_name]: download_objects_table  

lock object [client_name]: lock [object_tag] 

unlock object [client_name]: unlock [object_tag] 

    

    

write to BB [client_name]: write_bb  [tag]  [string] … [tag]  [ string]  

read from BB [client_name]: read_bb  [tag]  

download complete BB to client           [client_name]: download_bb_table   

delete from  BB [client_name]: delete_bb  [tag] …[tag] 

clear all entries from BB    [client_name]: clear_bb 

write BB to text file [client_name]: write_bb_file [filename] 

read BB from text file [client_name]: read_bb_file [filename]  

read multiple BB in list [client_name]: read_bb_list [tag] … [tag] 

    

    

write error log to file      [client_name]: write_errors_to_file [filename 

write history to file      [client_name]: write_history_to_file [filename]  

clear error_log [client_name]: clear_error_log 

    

    

reset (clear table entries)  [client_name]: reset 

shutdown [client_name]: shutdown 

    

    

THESE ARE FOR DEBUG USE ONLY    
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report processes to stdout  [client_name]: print processes 

report objects to stdout   [client_name]: print objects 

report BB to stdout [client_name]: print bb 

report command history to stdout  [client_name]: print history 

report error log to stdout  [client_name]: print errors 

    

    

Notes:   
-  Max of 128 tokens in command string (can be 
adjusted)   

- max of 128 processes   

- max of 128 BB items   

- max of 128 objects   

    
/* Copyright 2007,2008 Gary P. Zientara PhD 
*/   
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SimPaSS Processes 
 
A Process  refers to any self-contained executable code, including currently executing code, in the 
computer. Examples of executable code are: a compiled-linked C program, and a shell script.  One or 
more process es are expected to be executing concurrently on a computer with multiple compute nodes.   
 
SimPaSS provides the software tools to enable any process  in the computer to create and use data 
objects  in shared memory, communicate with other processes, and read and write items from the 
Bulletin Board .  To do this, a process must add itself into the SimPaSS process  table (using the add 
command described below). 
 
------------------------------------------------------------------------------------------ 
 
There is a process  table managed by the kernel, and also each client process  has a similar empty 
process table defined when including SimPaSS.h 
 
The process  table is maintained by SimPaSS. The process  table is struct contains these elements:  
�  the tag or name of the process – a text string with no spaces - set by the client 
�  a named-pipe  struct containing: the pipe name ; the pipe's file descriptor ; the pipe's file id 
�  the linux-issued process id of the process;   
�  a process type   integer label chosen from a user-supplied list in SimPaSS.h 
�  the timestamp  indicating when that process table entry was created 
 

------------------------------------------------------------------------------------------ 
 

Processes  can be created in any imaginable way by the user or launched by a command to SimPaSS 
(using the 'launch' command),  added or removed from the SimPaSS process table, or killed by any 
process.   Any process  can ask for a report of any process whose tag is known, or ask for a report of the 
complete process table .   
 
The maximum number of entries in the process table is TOTAL_PROCESSES (def=128).  For each 
process the tag is a maximum of SMALL_STRING_SIZE (def=64) chars. Other process -related struct 
parameters can be seen in SimPaSS.h 
 
The process table  can serve the purposes: 
�  provides pipe names enabling inter-process communication 
�  provides information (like process id) so SimPaSS can perform process-related tasks 

             
------------------------------------------------------------------------------------------ 
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SimPaSS  Data Objects 
 
An object  refers to any data object stored in the shared memory space managed by SimPaSS (also 
referred to as a data object ).  
 
SimPaSS provides the software tools to enable any process  in the computer to create, write/read, and 
delete the data objects  in shared memory. 
 
A object  table is maintained by SimPaSS. The object  table is an array of structs, with each struct 
containing these elements:  
�  the tag or name of the object – a text string with no spaces - set by the client 
�  a named-pipe  struct containing: the pipe name ; the pipe's file descriptor ; the pipe's file id 
�  the linux-issued object id of the object;   
�  a object type   integer label chosen from a user-supplied list in SimPaSS.h 
�  the timestamp  indicating when that object table entry was created 
 

------------------------------------------------------------------------------------------ 
 
There is an object  table managed by the kernel, and also each client process  has a similar empty object 
array defined when including SimPaSS.h 

 
------------------------------------------------------------------------------------------ 

 
After IPC initialization at the start of each process, each process that will use shared memory data objects 
is required to get the shared memory id (by the get_memory_id  command), and initialize its use of 
shared memory (using the GinitSharedMemory  command). 
 
Objects  can be created (by the make_new_object command) by a client process, or read from a disk file 
(by the read_object_file  command).   
 
Information about objects from the object table can be queried (by the describe_object  command), or the 
entire object table can be downloaded (by the download_objects_table  command).  The starting block, 
in shared memory, of an object whose tag (name) is known can be obtained using the 
get_object_start_block  command, from which the data pointer can be determined using the 
GgetObjectPointerFromBlock  command. 
 
Existing objects can be written to a disk file (by the write_object_file  command, or 
write_all_objects_to_file command), deleted (by the delete  command or clear_objects  command). 
 
The maximum number of entries in the object table is TOTAL_objects (def=128).  For each object  the tag 
is a maximum of SMALL_STRING_SIZE (def=64) chars.  Other object -related struct parameters can be 
seen in SimPaSS.h 
 
The object table  can serve the purposes: 
�  provides tags  and start blocks  for all data objects in shared memory 
�  provides timestamps  for the creation of the objects 
�  provides information regarding if object is locked (in use) by another process 

              
------------------------------------------------------------------------------------------ 

 
Precautions:  
�  Two objects cannot use the same object tag. SimPaSS will return an error message if one attempts 
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to create an object with a duplicate tag. 
�  Do not spill data out beyond the end boundary of th e data object shared memory space.  

Unexpected results will occur. 
       

------------------------------------------------------------------------------------------ 
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SimPaSS Bulletin Board 
 
The Bulletin Board  is a simple table, for reading and writing items, available to all processes  and 
managed by SimPaSS. The Bulletin Board  is meant to represent a public Bulletin Board accessible and 
modifiable by all client processes.  
 
The Bulletin Board is a table, an array of structs, with each struct containing a triad of elements:  
�  the tag or name of the Bulletin Board item – a text string with no spaces - set by the client 
�  the entry  or content for that item – a text string with no spaces - set by the client 
�  the timestamp  indicating when that item was created or updated to have the current entry – set by 

SimPaSS. Timestamp represents seconds(and fraction) counted beginning with the start of the 
SimPaSS_kernel process – stored as doubles – reported as text string. 

       
------------------------------------------------------------------------------------------ 

 
There is a Bulletin Board  managed by the kernel, and also each client process  has a similar empty 
Bulletin Board  defined when including SimPaSS.h 

       
------------------------------------------------------------------------------------------ 

 
Fig 3.1: BB (tag, entry, timestamp) managed by SimPaSS, available to all processes 
 
Example Bulletin Board: 
           SimPaSS_time           833.8991     833.8991 
 temperature  23.1  3.456 
 time_of_day   10:32  4.567 
 operator         John_Smith 5.678 
 aux_input_datafile /d/XYZ/abcfile  5.123 
 message_to_process3  start_now 6.789 
 message_to_process4  execute_process5 7.890  

       
------------------------------------------------------------------------------------------ 

 
Bulletin Board  items can be created by any process,  updated (modified by any process ), or deleted by 
any process.  Any process  can ask for a report of any item whose tag is known, or ask for a report of the 
complete Bulletin Board .  Bulletin Board  items can be read (imported) from a disk file, and written 
(exported) to a disk file. 
 
The Bulletin Board  can have a maximum of TOTAL_BB_ENTRIES (def=1024). For each item the tag is 
a maximum of SMALL_STRING_SIZE (def=64) chars and the entry  is maximum of STRING_SIZE 
(def=1024) chars. 
 
The Bulletin Board  can serve the purposes: 
�  easy information passage between, eg sensor processes, signals and other processes, with the sensor 

processes updating Bulletin Board item entries continuously; 
�  passage of information about shared memory being used 
�  a process can use Bulletin Board item entries to trigger action in a listening process; 
�  general input data storage; 
�  to synchronize processes 
 
Special Note: The Bulletin Board  is unique in that it has one 'built-in' item with the tag “SimPaSS_time”. 
The entry for SimPaSS_time is the elapsed time since the commencement of execution of the SimPaSS 
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kernel, the same elapsed time used as a timestamp attributed to processes , objects  and bulletin board  
items.   

       
------------------------------------------------------------------------------------------ 

 
 


