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This document describes the developer authored unit tests for LATC. 
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0 Introduction

0.0 Intended Audience

The LATC developer.

0.1 References

LATC Design, LATC/docs/LATCdesign.doc or CyberDocs 01597, J. Swain.

LATC/doc/quickStart.txt, Quick-start guide to LATC, J. Swain.

LATC Automatically Generated Documentation, http://www.slac.stanford.edu/exp/glast/flight/doxygen/Doxyidx.htm.

0.2 Glossary

Lifetime –When applied to LAT electronics registers can be contextual, static or dynamic and indicates the frequency with which a register can reasonably be expected to change.

LAT component – A configurable piece of LAT electronics, think cookie cutter.

LAT instance – One specific LAT component, one of the cookies.

0.3 Request For Comments

Please post corrections or questions as replies to the SNITZ release announcement for the relevant LATC version.  Failing this, email jswain@slac.stanford.edu.

0.4 Overview

LATC is a complex chunk of code.  It needs to be systematically tested.  Those tests need to be documented.  Here is the document.

1 Test framework

The tests can be run on either a host or target system.  In both cases the entry point is called t_latc
.

[Sun] 15:51 1531 > t_latc

No test specified available tests are :

       Map

       Type

       Addr

       latcTree

       latcMap

       Data

       latcData

       Fio

       File

       latcFile

       latcLat

or use "ALL" to run all the above tests

In both cases the single argument gives the name of the test to run, or “ALL” to run all the available tests.

The test whose names do not begin with “latc” exercise the internal interfaces of the LATC package, the functions that provide services to the rest of the LATC package.  The functions are simple and tend to perform no error checking on the incoming data.  Consequently their response to out-of-bounds data is unpredictable.  The resulting tests are therefore equally simple.

The tests of higher-level functions have names beginning “latc”.  These tests exercise the public interface of LATC.

2 Section tests

2.0 Map

This test is concerned with the functions defined in the private interface file src/map_p.h, excluding those that deal with the LATCmap structure.

size_t    sizeofTreeByMap (const LATCmap* map);

LATC*     initTreeByMap   (void* buffer, const LATCmap* map);

int replaceTreeByMap(LATC* this, void* buffer, const LATCmap* map);

  size_t    sizeofMap       (                      latcType type);

  void      clearMap        (unsigned*       this, latcType type);

  void      setMap          (unsigned*       this, latcType type);

  unsigned  countMap        (const unsigned* this, latcType type);

  int       findFirstSetBit (const unsigned* this, latcType type);

  void      setBit          (unsigned*       this, unsigned index);

  void      clearBit        (unsigned*       this, unsigned index);

  int       checkBit        (const unsigned* this, unsigned index);

At this level a “map” is simply an array of unsigned integers.  Those functions concerned with the total size of the map use the associated type to determine that size.  Functions that deal only with a single bit are not concerned with the size at all.

2.0.0 sizeofMap

The test iterates over the possible values of latcType and verifies that the correct size is returned each time.  The correct answer is the number of LAT components of the type, rounded up to 32 and divided by eight, to give the number of bytes in the smallest array of unsigned integers that can map all the components of the given type.  The number of components is give by a static array.

2.0.1 setBit, checkBit, countMap

The test iterates over the sixty-four bits of a two-element array setting each bit in turn and verifying that the correct bit, and only the correct but, has been set and that the value returned by countMap increments each time.

2.0.2 clearBit, checkBit, countMap, findFirstSetBit

The test iterates over the populated two-element array clearing each bit in turn and verifying that correct bit, and only the correct bit, has been cleared.  It also verifies that the value returned by findFirstBit increments and that the value returned by countMap decrements.

2.0.3 setMap, clearMap

The test verifies that all bits of the two-element array can be set and cleared using the setMap and clearMap functions.

2.1 Type

This test is concerned with the functions defined in the private interface file src/type_p.h.

  void     initType   (LATCtype*   this, 



               latcType    type, 



               latcTime    time);

  latcType getType    (LATCtype*   this); 

  latcTime getTime    (LATCtype*   this);

  int      checkType  (LATCtype*   this, 



                LATCtype*   that);

  unsigned peekType   (const char* filename,



                latcType*   type,



                latcTime*   time);

The test creates a small LATC binary file with a predetermined type.  The function peekType is then run against the binary file to confirm that the correct type is returned.  The peekType is also run against a non-existant type to verify that an error is returned.  A LATCtype structure is then created and used to verify the results of getType, getTime and checkType.  The function checkType is further tested using a second LATCtype structure initalised with none, one or both elements the same as the original structure. 

2.2 Addr

This test is concerned with the functions defined in the private interface file src/addr_p.h, with the exception of translateLayer

unsigned getAddress    (LATCaddr*        addr,  

                        unsigned         index, 

                        latcType         type);

unsigned getIndex      (const LATCaddr*  addr,  

                        unsigned*        index, 

                        latcType         type);

void     translateLayer(const LayerAddr* layer, 

                        TEMaddr*         tem,   

                        unsigned         isHigh);

The range of each field of the address structure is dependant on the type of LAT component being addressed.  Therefore, the test iterates over all values of latcType and across the full range of each address field.  For each value the getAddress and getIndex functions are called and the results compared with the known values for the index and the address structure.

2.3 Data

This test is concerned with the functions defined in the private interface file src/data_p.h.

  size_t   sizeofData (const CptDescription* cd);

  unsigned setRegister(void*                 this, 



               const CptDescription* cd,

 

               int                   regId, 



               const void*           value);

  unsigned getRegister(const void*           this, 



               const CptDescription* cd,



               int                   regId, 



               void*                 value);

  unsigned setField   (void*                 this, 



               const CptDescription* cd,



               int                   regId, 



               int                   fldId,



               const void*           value);

  unsigned getField   (const void*           this, 



               const CptDescription* cd,



               int                   regId,



               int                   fldId,



               void*                 value);

  void     clearData  (void*                 this, 



               const CptDescription* cd);

  void     copyData   (void*                 this, 



               const void*           source,



               const CptDescription* cd);

  int      compareData(const void*           this, 



               const void*           that,



               const CptDescription* cd);

LATC controls the layout of data in memory with a hierarchy of field, register and component descriptions.  The test begins by defined some simple descriptions; these will be easier to work with than the real component desciptions.  

2.3.0 sizeofData

For each component description defined in the test there is one right response from the sizeofData function.  This is hardcoded into the test and compared with the response.

2.3.1 setRegister, getRegister, clearData, setField, getField

These functions do perform error checking and can return out-of-bound errors, so are provoked to do so.  The rest of the test consists of using set to write values into the storage space, comparing the resulting bit-patterns with hardcoded values, and reading the stored values back out.  Between the register test and the field test, clearData is used to wipe the storage.

2.3.2 copyData, compareData

Storage space is initalised to a hardcoded value and then copied using copyData.  The second block of data is compared to the hardcoded values.  These two identical blocks are then compared using compareData before two dissimilar blocks are compared using compare data.

2.4 Fio

This test is concerned with the functions defined in the private interface file src/fio_p.h.

  unsigned fwrite_BSWP(void* mem, size_t size, FILE* fp);

  unsigned fread_BSWP (void* mem, size_t size, FILE* fp);

  size_t   fsize      (FILE* fp);

A buffer is filled with known data and written to file.  The file size is checked against the expected value.  The buffer is recovered from file and checked against the hardcoded values.  For a full test the, the file should be read and written on architectures of different endianness, but the routines are built on byte-swap routines supplied by the PBS package that are believed to be well tested.

2.5 File

This test is concerned with the structure functions defined in the private interface file src/file_p.h.

  unsigned   sizeofFiledata  (const char*     filename,




                unsigned*       map,




                size_t*         size);

  unsigned   writeFile       (LATCfile*       this,




                const char*     filename, 




                latcType        type,




                latcTime        time,




                unsigned*       map,




                void*           data,




                size_t*         fileSize);

  unsigned   openFile        (LATCfile*       this,




                const char*     filename,




                unsigned*       map,




                void*           data);

  void       zeroStructure   (LATCfile*        this);

  int        freeResources   (LATCfile*        this, 




                int              retVal);

The test begins by constructing a small test data blob to be written to disk and used in subsequent comparisons.  There is nothing special about the structure of this data.  The test proceeds by writing the file, reading it back into a blank buffer and verify that the data can all be extracted correctly.  Finally the value returned by sizeofFiledata is verified.

2.6 latcTree

This test is concerned with the following functions declared in the private interface file src/dftUtils_p.h.

  size_t roundUp(size_t    size);

  char*  align  (char*     next);

2.7 latcData

  int       LATC_compare (const LATC*     this,





      const LATC*     that,





      LATCmap*        map);

  unsigned  LATC_get     (const LATC*     this,





      latcType        type,





      latcTime        time,





      const LATCaddr* addr,





      int             regId,





      int             fldId,





      void*           value);

  unsigned  LATC_set    (LATC*           this,





     latcType        type,





     latcTime        time,





     const LATCaddr* addr,





     int             regId,





     int             fldId,





     const void*     value);

2.8 latcMap

  size_t    LATC_sizeofMap     (void);

  LATCmap*  LATC_initMap       (void*           buffer);

  size_t    LATC_sizeByMap     (const LATCmap*  map);

  LATC*     LATC_initByMap     (void*           buffer,





            const LATCmap*  map);

  unsigned  LATC_setBit        (LATCmap*        this,





            latcType        type,





            latcTime        time,





            const LATCaddr* addr);

  unsigned  LATC_clearBit      (LATCmap*        this,





            latcType        type,





            latcTime        time,





            const LATCaddr* addr);

  int       LATC_checkBit      (const LATCmap*  this,





            latcType        type,





            latcTime        time,





            const LATCaddr* addr);

  unsigned  LATC_writeMap      (LATCmap*        this,





            const char*     filename);

  unsigned  LATC_readMap       (LATCmap*        this,





            const char*     filename);

  void      LATC_clearMap      (LATCmap*        this);
2.9 latcFile

  size_t    LATC_sizeForFIO    (void);

  size_t    LATC_sizeByFile    (const char*     configName,





            void*           fioScratch);

  LATC*     LATC_readFile      (void*           cfgBuffer,





            void*           fioScratch,





            const char*     configName);

  unsigned  LATC_writeFile     (LATC*           this,




       
      void*           fioScratch,





            const char*     configName);





            const LATCmap*  ignore, 





            LATCmap*        error);

3 End to end test



























































































































































































































































































� An executable on host systems, a function on target systems.


� This function is a simple transformation of the address array, without bounds checking, so is left untested.
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