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0 Overview

The CFG package provides a method to create a binary database file that provides a simple database and a startup procedure.

The steps for using the CFG package are as follows:

1. Create a xxx.cfg file using the macros described below.

2. “Compile” the CFG file into a binary BFG file. (This binary file is always stored in BigEndian format. The CFG_swap routine can be used for proper byte swapping on LittleEndian machines.)

3. Use FMX to specify the binary BFG file to be loaded into memory on boot.

4. Use the CFG_startup() routine to read the BFG database and startup the routines and tasks specified within the CFG.

5. Applications can use either separate or registered database to get application-specific configuration info from the database. 
The constituents provided within the CFG package are as follows:

· Cfg – Shared library containing routines to read the database section of binary database. This library does not call PBS to allow it to be used without PBS. It provides a simple list of returned error codes. Routines to read the binary array in from a file are provided. This library can be used on both embedded and host environment.
· cfgStartup – Shared library containing routines to startup code from info in the database. It will find Routines and Tasks specified in the database and start them in the order given. This library calls PBS and MSG libraries. This library can be used on both embedded and host environment.
· cfgCompiler – This is actually a script in the cmt directory rather than a constituent. It is only run on host processors and requires the availability of the GNU gcc compiler.
· cfgDump – This constituent creates an executable useful in reading and dumping the info in a binary BFG file. It is run on the host processors.
· test_cfgCompiler – This is a test executable that compiles in the src/test.cfg file for unit testing of the CFG module on host processors.
· test_cfgStartup – This is a test executable that reads a BFG file and runs the startup code on it. It is meant to work with the BFG produced with test_cfgCompiler since it will contain the re-locatable symbols specified in src/test.cfg.
1 “Compiling” CFG file

The process of converting a CFG text file into a binary BFG is not a true compile but rather the creation of an executable thru the C compiler that is used to create the binary file. This method allows us to use many of the features of the C preprocessor within the CFG file. The specifying commands within the CFG fie are C macros and all the common preprocessor commands like define, include, etc.. can be used within the CFG file.

The “compile” is controlled by a simple script file, cmt/cfgCompile. The steps are as follows:
1. Compile the file CFG_compile.c with the input CFG specified through the compiler option “-DCFG_INPUT_FILE=cfgFile”. This will cause the cfg to be included (twice actually) and compiled. The object of CFG_compile.o will then be linked with other object files to create an executable output file, /temp/temp.out

2. temp.out will then be run to produce a BFG binary file, cfgFile.bfg.
3. temp.out will then be deleted

1.0 Macros in CFG files

The following are macros can be used within a CFG file. They specify different items within the database and can also specify a startup sequence.
Define_Parameter(_name, _id, _val) 

Define a single int32 parameter with the given ID

The parameters are:

· _name – Local identifier only used within CFG file. It must be unique. It can be used to link this object into a collection.
· _id – This is the 32bit ID associated with the parameter. It will be used by the application to retrieve the parameter from the database. It can be specified as AUTOID in the case where it is access indirectly (ex. From a collection)
· _val – the actual value of the parameter, in this case it must be a 32 bit value
Define_Collection (_name, _id, _vals…) 

Define a collection where each item in the collection can be an int32 parameter or a pointer to an already defined item. Collections are used to loosely couple data together. Each entry in a collection must be defined with either the TypeId() macro or the Val() macro. TypeId() specifies another item to point to while the Val() macro just specifies a 32 parameter value. The parameters are:

· _name – (same as above)
· _id – (same as above)
· _vals – A list of items in the collection. Each item must be specified with on of the following macros:
· TypeId(_name) – this points to another object thru the local _name parameter (which is always the first arg of a Define_Xxxx() macro. 
· Val(_val) – this indicates that the collection contains a simple 32b parameter
Define_ArrayByte (_name, _id, _vals…) 

Define_ArrayUByte (_name, _id, _vals…) 

Define_ArrayShort (_name, _id, _vals…) 

Define_ArrayUShort (_name, _id, _vals…) 

Define_ArrayInt (_name, _id, _vals…) 

Define_ArrayUInt (_name, _id, _vals…) 

Define_ArrayLongLong (_name, _id, _vals…) 

Define_ArrayULongLong (_name, _id, _vals…) 

Define_ArrayFloat (_name, _id, _vals…) 

Define_ArrayDouble (_name, _id, _vals…) 

Define an array of parameters of the given data type with the given ID

The parameters are:

· _name – (same as above)
· _id – (same as above)
· _vals – arrays of given type
Define_String (_name, _id, _val) 

Define a quoted string with the given ID

The parameters are:

· _name – (same as above)
· _id – (same as above)
· _vals – Quoated string
Define_RelSym (_name, _id, _val) 

Define a re-locatable symbol with the given ID

The parameters are:

· _name – (same as above)
· _id – (same as above)
· _vals – Re-locatable symbol specified as a Quoted string
Describe_Routine (_name, _id, _entryPointName, _parms) 

Describe parameters associated with a subroutine and associate it with the given ID

The parameters are:

· _name – (same as above)
· _id – (same as above)
· _entryPointName - _name arg of a relocatable symbol specified with Define_RelSym() that is the subroutine to call
· _parms – list of int32 parameters to be passed into the subroutine
Describe_RoutineStr (_name, _id, _entryPointStr, _parms) 

Describe parameters associated with a subroutine and associate it with the given ID. This version is simpler in that one specifies the entry point as a string rather than pointing to a Define_RelSym() object.

The parameters are:

· _name – (same as above)
· _id – (same as above)
· _entryPointName - _name arg of the re-locatable symbols specified with Define_RelSym()
· _parms – list of int32 parameters to be passed into the subroutine
Run_Routine (_name, _id) 

Run the routine previously defined with the Describe_Routine() or Describe_RoutineStr().

The parameters are:

· _name – (same as above)
· _id – _id of the Describe_Routine() macro specifying the routine. 
Describe_Task (_name, _id, _taskName_name, _entryPoint_name, _priority, _stackSize, _options, _parms) 

Describe parameters associated with a task and associate it with the given ID

The parameters are:

· _name – (same as above)
· _id – (same as above)
· _taskName_name - _name arg of a string object defined with Define_String()
· _entryPointName - _name arg of a re-locatable symbol specified with Define_RelSym() that is the subroutine to call
· _priority – priority of the task
· _stackSize – stack size of the task in bytes
· _options - ????
· _parms – list of int32 parameters to be passed into the subroutine
Describe_TaskStr (_name, _id, _taskNameStr, _entryPointStr, _priority, _stackSize, _options, _parms) 

This is a simpler version of Describe_Task() macro where the taskName and the entry point (re-locatable symbol) are specified with a quoted string rather than a _name pointing to a previously defined item.

The parameters are:

· _name – (same as above)
· _id – (same as above)
· _taskName_name - _name arg of a string object defined with Define_String()
· _entryPointName - _name arg of a re-locatable symbol specified with Define_RelSym() that is the subroutine to call
· _priority – priority of the task
· _stackSize – stack size of the task in bytes
· _options - ????
· _parms – list of int32 parameters to be passed into the subroutine
Start_Task (_name, _id) 

Start the task previously defined with the Describe_Task() or Describe_TaskStr().

The parameters are:

· _name – (same as above)
· _id – _id of the Describe_Task() macro specifying the routine. 
Start_TaskByRoutine (_name, _id) 

Run a routine in current context to start the task previously defined with the Describe_Task() or Describe_TaskStr(). The routine is expected to be of the form:

                                  XXX_startTask(TASK_attr*, parms …) .

The parameters are:

· _name – (same as above)
· _id – _id of the Describe_Task() macro specifying the routine. 
1.1 Command line interface

The compiler is specified thru a script, cmt/cfgCompiler, and can be run from the command line. The compiler interface is:

Unix> cfgCompiler   cfgFile  

Note that the cfgFile should NOT specify the .cfg suffix. 
The binary BFG file created will be cfgFile.bfg.

The compiler is expected to be run from a host CPU, either a SUN or Linux machine. The compiler will byte swap the binary to BigEndian format if the compiler is run on a LittleEndian machine.
1.2 Example CFG file

0 //  Example CFG file using all availible macros

1 // These are ID used by the CFG database routines (16bit max)

2 // The are used as the id parameter in CFG_findByTypeId() 

3 // and CFG_findBytTypeAndId()

4 #define  MyCollection        0x111

5 #define  MyParameter         0x222

6 #define  MyRoutineDescId     0x333

7 #define  MyTaskId            0x334

8 #define  MyRoutineDescStrId  0x335

9 #define  MyTaskStrId         0x336

10 //

11 //   MyCOllection --> 2, COLL1, 7

12 //                         |

13 //                        PARM1, 1, PARM2, 6

14 //                         |          |

15 //                         2          3 //

16 Define_Parameter (PARM1, AUTOID, 2)

17 Define_Parameter (PARM2, AUTOID, 3)

18 Define_Collection(COLL1, AUTOID, TypeId(PARM1), Val(1), TypeId(PARM2), Val(6))

19 Define_Collection(COLL2, MyCollection, Val(2), TypeId(COLL1), Val(7))

20 // arrays of all data types

21 Define_ArrayByte     (ARRB,  AUTOID, 1, 2, 3, 4, 5)

22 Define_ArrayUByte    (ARRBU, AUTOID, 1, 2, 3, 4, 5)

23 Define_ArrayShort    (ARRS,  AUTOID, 1, 2, 3, 4, 5)

24 Define_ArrayUShort   (ARRSU, AUTOID, 1, 2, 3, 4, 5)

25 Define_ArrayInt      (ARRI,  AUTOID, 1, 2, 3, 4, 5)

26 Define_ArrayUInt     (ARRIU, AUTOID, 1, 2, 3, 4, 5)

27 Define_ArrayLongLong (ARRLL, AUTOID, 1, 2, 3, 4, 5)

28 Define_ArrayULongLong(ARRLLU,AUTOID, 1, 2, 3, 4, 5)

29 Define_ArrayFloat    (ARRF,  AUTOID, 1.0, 2.0, 3.0, 4.0, 5.0)

30 Define_ArrayDouble   (ARRD,  AUTOID, 1.0, 2.0, 3.0, 4.0, 5.0)

31 // string and relocatable symbols specified thru quoted strings

32 Define_String (STR1, AUTOID, "someString")

33 Define_RelSym (SYM1, AUTOID, "someRelocatableSYmbol")

34 // Describe routine and run it

35 //   - relocatable sym specified thru SYM2

36 Define_RelSym   (SYM2, AUTOID, "MyTestRoutine" )

37 Describe_Routine( ROU1,MyRoutineDescId, SYM2, 1,2,3,4,51)

38 Run_Routine     (RROU1,MyRoutineDescId)

39 // Describe task and start it

40 //   - relocatable sym specified thru SYM2

41 //   - taskName specified thru string STR2

42 Define_String(STR2,  AUTOID, "SomeTaskName")

43 Describe_Task(TASK1, MyTaskId, STR2, SYM2, 100,0x4000,0, 1,2,3,4,52)

44 Start_Task   (STSK1, MyTaskId)

45 // Describe routine and run it

46 //   - relocatable sym specified directly thru string

47 Describe_RoutineStr(ROU2,  MyRoutineDescStrId, "MyTestRoutine", 1,2,3,4,53)

48 Run_Routine        (RROU2, MyRoutineDescStrId)

49 // Describe task and start it

50 //   - relocatable sym and taskName specified directly thru strings

51 Describe_TaskStr(STRT1,  MyTaskStrId, "TaskStrName", "MyTestRoutine", 

52                          100,0x4000,0, 1,2,3,4,54)

53 Start_Task      (STRTT1, MyTaskStrId)
54 // Describe routine to start task and run it it

55 //   - relocatable sym and taskName specified directly thru strings

56 Describe_TaskStr(STRT2,  MyTaskStrId2, "TaskStrName", "MyStartTaskRoutine", 

57                          100,0x4000,0, 1,2,3,4,54)

58 Start_Task      (STRTT2, MyTaskStrId2)
2 CFG - Reading BFG Files

The cfg constituent provides routines for reading the database items in the BFG binary database. Be aware that these routines do not use PBS and therefore have a very simple error code scheme. The errors and prototypes are defined in CFG_read.h 

Current error codes for CFG are:

	  CFG_ERR_BAD_CHECKSUM     
	bad checksum value for db  

	  CFG_ERR_NO_RELSYMID_R    
	bad typeId in routine description  

	  CFG_ERR_NO_RELSYMID_T    
	bad typeId in task description   

	  CFG_ERR_NO_STRINGID_T    
	bad name typeId in task description   

	  CFG_ERR_NO_COLL_TYPEID   
	bad name typeId in task description   

	  CFG_ERR_BFG_OPEN_FAIL    
	fail to open BFG file 

	  CFG_ERR_BFG_STAT_FAIL    
	fail to stat BFG file  

	  CFG_ERR_BFG_ALLOC_FAIL   
	fail to allocate memory for BFG file 

	  CFG_ERR_BFG_READ_FAIL    
	fail read for BFG file

	  CFG_ERR_BFGREG_ALLOC_FAIL 
	fail to allocate db register array *

	  CFG_ERR_BFGREG_NOINIT    
	register array not created, run CFG_registerCreate 

	  CFG_ERR_BFGREG_BADID     
	dbNum out of range  

	  CFG_ERR_OUT_OF_BOUNDS    
	db ptr out of db bounds   


The items within the database are all assigned a type.
	CFG_TYPE_K_BOD         
	Beginning of Data Base                

	CFG_TYPE_K_EOD         
	End of Data Base                     

	CFG_TYPE_K_STRING      
	Holds one string block               

	CFG_TYPE_K_PARAMETER   
	Holds one parameter, of type dtype  

	CFG_TYPE_K_ARRAY       
	Holds an array of type dtype     

	CFG_TYPE_K_COLLECTION  
	Holds a collection of N integers or type/id pairs

	CFG_TYPE_K_RELSYM      
	Holds the name of one re-locatable  symbol                                

	CFG_TYPE_K_DESC_TASK
	Holds the description of a task        

	CFG_TYPE_K_DESC_ROUTINE     
	Holds the description of a routine    

	CFG_TYPE_K_START_TASK   
	Holds a Start/Task order           

	CFG_TYPE_K_START_TASK_RTN   
	Holds a Run/Routine order  to start a task

	CFG_TYPE_K_RUN_ROUTINE
	Holds a Run/Routine order         


2.0 Reading BFG for database items

These routines assume that the binary database has been somehow places in memory and has a 
2.0.0 Setup and Utilities

const CFG_db *CFG_prepare (unsigned int *dbMem, int *err)

Prepare the binary database array recently loaded into a readable BFG database. This routine will resolve re-locatable symbols and set up pointers between items for more efficient access.

The parameters are:

· dbMem – pointer to binary database recently read in from a file
· err – pointer to location to store error status
· returns pointer to prepared database or NULL on error. (This will probably be the same value as dbMem)
const unsigned char* CFG_getErrorStr (int err)

Get error string for given error code. The parameters are:

· Err – error code returned from subroutines

· Returns pointer to string with description of the error code

2.0.1 Finding Specific Items

const CFG_hdr *CFG_findByTypeAndId (const CFG_db *db, CFG_type type, CFG_id id, int *err)

Find an item within the database with given individual type and id. The parameters are:

· db – pointer to the database

· type – type of item

· id – id of the desired item

· err – pointer to location to receive error code
const CFG_hdr *CFG_findByTypeId    (const CFG_db *db, CFG_typeId typeId, int *err)

Find an item within the database with given combined type and id. The parameters are:

· db – pointer to the database

· typeId – combined typeId (top and bottom 16b), can use CFG_TYPE_ID() macro to form

· err – pointer to location to receive error code
2.0.2 Finding All Items of one  type

const CFG_hdr *CFG_findByType (const CFG_db *db,   CFG_type type,  int *err);

Find first item within the database with given type. The parameters are:

· db – pointer to the database

· type – type of item from 

· err – pointer to location to receive error code

· returns pointer to first item of given type or NULL if not found
const CFG_hdr *CFG_findTypeNext (const CFG_db *db, const CFG_hdr *hdr, int *err);

Find next item within the database with the given type. This is expected to be used with CFG_findByType(). The parameters are:

· db – pointer to the database

· type – type of item from 

· err – pointer to location to receive error code

· returns pointer to next item of given type or NULL if not found
2.0.3 Finding All Items of multiple types

CFG_classMask CFG_getClassMask (CFG_type)
Routine used to create a class mask that specifies multiple types to search for. Or together the returned masks for each type of item to search for.

· Type  - item type

· Returns masks corresponding to given type
CFG_hdr *CFG_findByClass  (const CFG_db *db, CFG_classMask  classMask, int *err)
Find first item of any of the types specified in classMask.

· db – pointer to the database

· classMask – mask created with CFG_classMask()

· err – pointer to location to receive error code

· returns pointer to first item of one of the types specified in class mask

CFG_hdr *CFG_findClassNext(const CFG_db *db, const CFG_hdr *hdr, CFG_classMask classMask, int *err);

Find next item of any of the types specified in classMask. This expected to be used with

· db – pointer to the database

· hdr – pointer to item to start at, this pointer is returned from either CFG_findByClass() or CFG_findClassNext()

· classMask – mask created with CFG_classMask()

· err – pointer to location to receive error code

· returns pointer to next item of one of the types specified in class mask

2.1 Reading BFG from files
typedef void*(*CFG_allocMem)(void *allocArg, int numBytes)
Format of callback used in with CFG_registerCreate() routine. This callback is used to specify a memory allocation routine.

· allocArg – argument supplied to be first arg to callback

· numBytes – number of bytes to allocate

· returns pointer to allocated memory
unsigned int *CFG_getDb (const char *fileName, CFG_allocMem allocRtn,  void* allocArg, int *err)
Read a binary BFG database from a file. This routine will stat the given file to determine size, allocate memory thru the supplied allocRtn, and then read the database binary into the allocated memory. 

This routine will probably only be used for development since the loading of BFG data from the SIB filesystem will probably be different. 
The parameters are:

· fileName – name of BFG file to read 
· allocRtn – routine used to allocate memory
· allocArg – first argument passed into the alloc routine
· err – pointer to location to receive error code
· returns pointer to the database
2.2 Register Routines

typedef void*(*CFG_allocMem)(void *allocArg, int numBytes)
Format of callback used in with CFG_registerCreate() routine. This callback is used to specify a memory allocation routine.

· allocArg – argument supplied to be first arg to callback

· numBytes – number of bytes to allocate

· returns pointer to allocated memory
nt CFG_registerCreate (int maxdDbNumber, CFG_allocMem allocRtn, void* allocArg)

Create a pointer array to store registered databases.

· maxDbNumber – maximum number of databases to register

· allocRtn – routine used to alloc memory for register array (to store pointer to database memory, not the database memory itself). Typical routines to specify might be memalign(), MBA_align(), or a more specific user supplied routine.

· allocArg – argument to pass as first arg of alloc routine. If allocRtn is memalign() or MBA_align, this argument with be the byte alignment value which should be 4. User supplied routines would probably specify a pointer.
int CFG_registerDb   (const CFG_db *db, int _dbNumber)

Register the given database pointer with the given database number.

· Db

· _dbNumber
const CFG_db  *CFG_lookupDb     (int _dbNumber, int *err)

Locates the database associated with the _dbNumber, return pointer to BOD

· _dbNumber

· err
2.3 BFG as database example

// read in the BFG file into memory

Unsigned int *data = CFG_getDb(“test.bfg”, MBA_align, 4, &err);
If (data==NULL) PrintError (err);

// prepare the database for use

CFG_db *db = CFG_prepare(data, &err);
If (data==NULL) PrintError (err);

// search for a particular database item

CFG_parameter *parm = CFG_findByTypeAndId(db, CFG_TYPE_K_PARAMETER,

                                                             &err);

If (parm==NULL  && err)  PrintError (err);

If (parm==NULL  && !err) printf (“Item not found”);

If (parm) ProcessParm(parm);
// search for all items of the given type

parm = CFG_findByType (db, CFG_TYPE_K_PARAMETER, &err);

while (parm) {

   parm = CFG_findByTypeNext (db, parm, &err);

}
// search for all items of several types

CFG_hdr *taskOrRoutine;

CFG_classMask mask;

Mask  = CFG_getClassMask(CFG_TYPE_K_ROUTINE);

Mask |= CFG_getClassMask(CFG_TYPE_K_TASK);

taskOrRoutine = CFG_findByClass (db, mask, &err);

while (taskOrRoutine) {

   taskOrRoutine = CFG_findClassNext (db, taskOrRoutine, &err);

   If (taskOrRoutine ==NULL  && err)  PrintError (err);

   If (taskOrRoutine) ProcessTaskOrRoutine(taskOrRoutine);

}

2.4 Using BFG file for startup

int CFG_startupAll(char *bfgFileForStartup)

Routine to open file, read database, register database, prepare database, and run startup. 

· Returns status, 0=success else error code
int CFG_startup(const CFG_db *db)

Use the given database to do startup. 

· Pointer to database, CFG_prepare must have already been run

· Returns status, 0=success else error code
2.5 BFG as startup example 

// read in the BFG file into memory

Unsigned int *data = CFG_getDb(“test.bfg”, MBA_align, 4, &err);

If (data==NULL) PrintError (err);

// prepare the database for use

CFG_db *db = CFG_prepare(data, &err);

If (data==NULL) PrintError (err);

// do startup

Status = CFG_startup(db);
2.6 Public Include Files 

The public include files required to use CFG as a software module are:

· CFG.h – Structure and defines of items stored in BFG database.

· CFG_read.h – Prototypes for routines to access the items in the BFG database.

· CFG_startup.h – Prototypes for routines to do startup according to routines and tasks specified in the BFG database.

The following H files are used within CFG:

· CFG_macros.h – used by compiler, specifies items in CFG file

· CFG_write.h – used by compiler, prototypes used to create BFG file

· CFG_swap.h – used by compiler and dump, prototypes for routine to byte-swap BFG database appropriately

· CFG_dump.h – used by cfg lib and dump, prototypes for routine to dump the contents of the binary BFG
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