Pixelman architecture

Pixelman consists of several layers:

HW libraries (MpxHwMuros.dll, MpxHwUsb.dIl, MpxHwDummy.dll)

Medipix Control library (MpxCtrl.dll)

Medipix Manager (MpxManager.dll, MpxMgrUTtils.dll)

Plugins (MpxCtrlUl.dIl, ThsEqualization.dll, DacPanel.dll, FrameBrowser.dll, FChEditor.dll, ...)

The architecture is depicted in following figure:
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Introduction

Header files

There are following main “public” header files:

common.h — definition of common macros, typedefs and structures which are used on all
levels (HW libraries, plugins). This header file is included by other public header files, there is
no need to include it directly.

mpxhw.h — definition of interface between Medipix Control Library and HW libraries. You will
need this header file if you want to implement HW library or if you want to use some HW
library directly.

mpxctrlapi.h — interface for access to Medipix Control Library. You will need this header file
(with corresponding import library) only if you want to use Medipix Control Library directly.



mpxmanagerapi.h — interface to control Pixelman/Medipix Manager by external application.
You will use this header file (with corresponding import library) if you need to use your own
initializer or control Pixelman from your own application.

mpxpluginmgrapi.h — interface for Pixelman plugins.

Data types

The following typedefs are defined in common.h:

typedef char i8;

t ypedef unsi gned char u8;

t ypedef short i 16;

t ypedef unsi gned short ulé6;

typedef |ong i32;

t ypedef unsigned | ong u32;

typedef int BOOL;

t ypedef unsi gned char byte;

t ypedef unsi gned short DACTYPE; /1 type for DAC val ue
typedef |INT_PTR I NTPTR; /1 integral type, also safe for
storing pointer (32/64 bit platform

Some functions or structures use general buffer (byte *) and buffer type is specified by following
enum type:

typedef enum _Data Types

TYPE_BOOL = 0, /1 C bool value (int)
TYPE_CHAR = 1, /1 signed char
TYPE_UCHAR = 2, /1 unsigned char
TYPE BYTE = 3, /1 byte (unsigned char)
TYPE | 16 = 4, /1 signed short
TYPE_UL6 = 5, /1 unsigned short
TYPE | 32 = 6, /1 int
TYPE_U32 =7, /1 unsigned int
TYPE_FLOAT = 8, /1 float
TYPE_DOUBLE = 9, /] doubl e
TYPE_STRI NG = 10, /1l zero term nated string
TYPE_LAST = 11, /1 border

} Data_Types;

HW libraries

For each type of Medipix interface there is a single library (DLL) which provides access to devices
connected via this interface. Pixelman uses ONLY this library to access particular Medipix interface.
There are currently 3 HW libraries — MpxHwMuros.dll (National Instruments card + MUROS),
MpxHwUSb.dIl (USB interface 1.x) and MpxHwDummy.dll (dummy device — Medipix simulation).

Initialization

During initialization of Medipix Control library (on startup) hwlibs directory is searched and every DLL
within this directory is loaded as HW library (run-time linking). The interface between HW library and
Medipix Control library is defined in mpxhw.h. Each HW library has to export function named
get Mandat or yFuncs() of type Get Mandat or yFuncsType. This function has to return pointer to
valid VpxHwFuncs structure containing pointers to functions which form interface between Medipix



Control layer (MpxCtrl.dll) and HW library. Each function in this structure has to be implemented.
MpxCtrl uses hwGet Fi rst () /hwGet Next () functions to obtain all devices which are connected via
hwlib-type interfaces. Each device is identified via unique hwi D (which is generated/selected by
hwlib and provided via hwGet First()/hwGet Next ()).  HW library should perform its
initialization/device searching on hwCet Fi r st () call. HW library should look for new devices (if hot
plug is supported) each time hwGet First () is called (hwi D of already connected devices should
remain the same). For each detected device HW library should manage Dev | nf o structure:

typedef struct _Devinfo

{

i nt pi xCount; /1 total nunber of pixels

i nt rowLen; /1 length of row in pixels (e.g 256
for single chip, 512 for quad);

i nt number O Chi ps; /'l nunber of chips

i nt nunber O Rows; /1 nunber of rows in which chips
are aligned (e.g. quad has 4 chips, which are in 2 rows)

int npxType; /1 medipix type - MPX_ ORI G
MPX_MXR, MPX_TPX

char chi pboar dl Of MPX_MAX_CHBI D] ; /1 id of chip/chipboard

const char *ifaceNane; /1 nanme of interface

u32 suppAcqhModes; /1 supported acq. node bitw se
conbi nati ons of ACQVODE_xxx fl ags

BOCL suppcCal | back; /1 callback is supported (acq. is
finished, triggers)

doubl e cl ockReadout ; /1 clock frequency [ MHz] for
readout

doubl e cl ockTi nepi x; /1 clock in frequency [MHz] for

Ti mepi x i nformation
/1 hw tiner capabilities

doubl e tinmerM nVval ; /1 mnimum val ue of hw tinmer [s]
doubl e ti nmer MaxVal ; /1 maxi mum val ue of hw tinmer [s]
doubl e ti ner St ep; /1 step of hwtiner [s]

/1 test pulse capabilities

u32 maxPul seCount ; /1 maxi mum nunber of pul ses that
can be sent

doubl e nmaxPul seHei ght ; /1 max pul se height [V]

doubl e naxPul sePeri od; /1 max period of pulses [s], length

of pul se should be period/2

/1 ext DAC capabilities

doubl e ext DacM nV; /1 m ni mum ext ernal DAC vol t age
doubl e ext DacMaxV; /1 maxi mum ext ernal DAC vol t age
doubl e ext DacSt ep; /1 ext. DAC step size

} Devlnfo;

Interface specific settings

Interface-specific settings are handled by hwGet Hwi nf oCount (), hwGet Hwi nf oFl ags(),
hwGet Hi nf o(), hwSet Hwl nf o() functions. Hwi nf ol t em structure is used to make accessible
interface-specific settings. In Hwinfoltem structure is "complete" description of custom data
attribute (data type, name, size, ...). With this information MpxCtrl layer and layers above can make
accessible this information to user. The usage of these data can be controlled via VPX_HW NFO XXX
flags (bitwise ORed). MPX HW NFO CFGSAVE means that value will be stored in *.mcf file.



MPX_HW NFO_CANCHANGE means that this value can be set by user (it is not just informative value).
MPX_HW NFO_MPXFRANE means that this value will be stored as an attribute (meta data) for each
frame.

Interface specific setting is available for Pixelman user via MpxCtrlUl.dIl plugin:

settings x|

Device Settings/Info | Medipix Dacs  Interface Specific Info |

Yalue | Descripkion | Twpe | &
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USB interface page

Thread blocking scheme

All operations (except acquisition hwst art Acqui sition()) has to be blocking (function should
return after operation is finished). hwst ar t Acqui si ti on() is non-blocking, it should return even if
acq. is not started (e.g. if acq. is started by trigger). Acquisition thread waits in MpxCtrl layer - it
measures time (if in manual PC timer mode), checks busy state (manual HW timer) or waits for
callbacks from hwilib (trigger starts, stops acq, ...). All functions should return 0 (VPXERR NOERROR)
on success and negative value on error.

DACs and pixel configuration bits

DACs values are provided by array of DACTYPE values. The order of DACs in this array is defined by
following enums (for each chip-type):

/1 order of the Medipix DACs in array DACTYPE[] for npxCirl Set DACs
typedef enum _DACS ORDER

DELAYN = 0,
Dl sC = 1,
PREAVP = 2,



SETDI SC = 3,
THS = 4,
| KRUM = 5,
ABUFFER = 6,
VTHH = 7,
VTHL = 8,
VFBK = 9,
VG\D = 10,
Bl ASLVDSTX = 11,
REFLVDSTX = 12,
| KRUVHALF = 13,
} DACS_ORDER;

/1 order of the Medipix MXR DACs in array DACTYPE[] for nmpxCtrl Set DACs
typedef enum _DACS ORDER MXR
{
MXR_| KRUM = 0,
MXR DI SC = 1,
MXR_PREAMP =
MXR_BUFFA = 3,
MXR_BUFFB = 4,
MXR_DELAYN = 5
MXR_THLFI NE
MXR_THLCOARS
MXR_THHFI NE
MXR_THHCOARSE
MXR_FBK 10,
MXR_G\D = 11,
MXR_THS 12,
MXR_BI ASLVDS = 13,
MXR_REFLVDS = 14,
} DACS ORDER MXR;
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/1 order of the Medipix TPX DACs in array DACTYPE[] for npxCirl Set DACs
typedef enum _DACS ORDER TPX

TPX_| KRUM = 0,
TPX DI SC = 1,
TPX_PREAWP =
TPX_BUFFA = 3,
TPX_BUFFB = 4,
TPX_HI ST = 5,
TPX_THLFI NE = 6,
TPX_THLCOARSE =
TPX_VCAS = 8,
TPX_FBK = 9,
TPX_G\D = 10,
TPX_THS = 11,
TPX_BI ASLVDS = 12,
TPX_REFLVDS = 13,

} DACS_ORDER TPX;
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The order of pixel configuration bits (for each pixel 1 byte) is defined by
foll owi ng structeres:

/1 structure describing pixel configuration for Mpx 2.1 and MXR
typedef struct _Pixel Cfg
{
byte maskBit: 1; /1 mask bit (1 bit, low (0) is ACTI VE)
byte testBit: 1; /1 test bit (1 bit, low (0) is ACTI VE)
byte | owTh: 3; /1 lowthreshold (3 bits, low (0) is ACTIVE)



byte hi ghTh: 3; /1 high threshold (3 bits, low (0) is ACTIVE)
} Pixel Cfg;

/1 structure describing pixel configuration for TinePix
typedef struct _TpxPixCfg

byte maskBit: 1; /1 mask bit (1 bit, low (0) is ACTI VE)

byte testBit: 1; /] test bit (1 bit, low (0) is ACTI VE)

byte thl Adj: 4; /1 threshol d adj ustnent

byte node: 2; /1 pixel node = {p0, pl}; node: O - nedipix, 1
- TOT, 2 - Timepix 1-hit, 3 - Tinmepix
} TpxPi xCf g;

Functions description (from mpxhw.h):

/1 for runtinme linking of HWIlibrary call function getMandat oryFuncs() of
type CGet Mandat or yFuncsType

/1 to obtain table of functions which every HWIlibrary has to provide
typedef MpxHMuncs* (*Get Mandat or yFuncsType) ();

/1 hw enunmarations, return O if hwwas found, > 0 if no nore devices, <0
if error

/1 [out] hwiD - hwi D of first "found" device

typedef int (*HwGetFirstType)(int *hwi D);

/1 hw enumarations, return O if hwwas found, > 0 if no nore devices, < 0
if error

/1 [infout] hwi D - input contains hwi D of previous call of

HM ni t Fi r st Type/ HM ni t Next Type, ouput - hwi D of next found device

typedef int (*HaGet Next Type)(int *hwi D);

/1 initialize device associated with hwiD
/1 [in] hwiD - device indentification
typedef int (*HMnitType)(int hwi D);

/'l registers call back
/1 [in] cb - callback
typedef int (*HwSet CoType) (HwCal | back cb);

/1 sets "callback tag" for device

/1 [in] hwiD - hwidentification

/1 [in] tag - paraneter for callback function, with this paraneter call back
has to be called

typedef int (*HwSet CbTagType)(int hwi D, TAGIYPE tag);

/1 returns nunber of HM nfo itens for hwibrary
typedef int (*HaGet HM nf oCount Type) ();

/1 getting HwWinfo itemflag

/1 [in] hwiD - hw identification

/1 [in] index - index of HMtem (0..HwGet HM nf oCount Type()-1)

/1 [out] flags - flag of item

typedef int (*HwGet HM nf oFl agsType) (int hwi D, int index, u32 *flags);

/1 getting HWnfo item

/1 [in] hwiD - hwidentification

/1 [in] index - index of HMtem (0..HwGet HM nf oCount Type()-1)
/1 [out] hwinfo - output structure of hwitem



/1 [in/out] dataSize - size of allocated hwi nfo->data buffer, if buffer is
not bi g enough dataSize will contain required size

typedef int (*HanGet HM nfoType)(int hw D, int index, HMnfoltem *hw nfo, int
*dat aSi ze) ;

/1 setting data of HMnfo item

/1 [in] hwiD - hw identification

/1 [in] index - index of HMtem (0..HwGet HM nf oCount Type()-1)

/1 [in] data - data for specified HMtem

/1 [in] dataSize - size of data

typedef int (*HwSet HM nfoType)(int hw D, int index, void *data, int
dat aSi ze) ;

/1 fills Devinfo structure (informations about npx and interface
capabilities)

/1 [in] hwiD - hw identification

/1 [out] devinfo - "device info" structure that should be filled
typedef int (*HaGetDevlnfoType)(int hwiD, Devlinfo *devlnfo);

/1 gets time of |ast acquisition

/1 [in] hwiD - hw identification

/1 [out] tinme - acq. time (tine has to be neasured even for "nmanual" node)
typedef int (*HwGet AcqTi neType) (int hwi D, double *tine);

/'l sets acq. paraneters

/1 [in] hwiD - hw identification

/1 [in] pars - acquisition paraneters/settings

typedef int (*HwSet AcqParsType)(int hwi D, AcgParans *pars);

/1 starts aquisition
/1 [in] hwiD - hwidentification
typedef int (*HwStartAcquisitionType)(int hwiD);

/1 stops aquisition
/1 [in] hwiD - hw identification
typedef int (*HwStopAcquisitionType)(int hwiD);

/1 [in] hwiD - hw identification

/1 [in] pul seHeight - pulse height [V]

/1 [in] period - period of pulses [s] (distance between pulses is sane as
length i.e. period/?2)

/1 [in] pul seCount - nunber of pulses to send

typedef int (*HwTestPul sesType)(int hwi D, doubl e pul seHei ght, doubl e

peri od, u32 pul seCount);

/1 setting MPX DACs

/1 [in] hwiD - hw identification

/1 [in] dacVals - array of DAC val ues (nunber of chips)*(nunber of DACs),
order of DACs is given by enumtype DACS_ORDER

/1 [in] size - size of dacVals array (nunber of itenms for size check)

/1 [in] senseChip - 8bit nmask for enabling/disabling preparation of ADC
conversion of DAC selected in codes array

/1 [in] extDacChip - 8bit nask for enabling/disabling usage of external DAC
for DAC selected in codes array

/1 [in] codes - is [nunber of chip] array which contains DAC codes for

i ndi vi dual chips for ADC conversi on/ external DAC sel ection

/1 [in] tpReg - setting test pulse register in MXR, ignored for original
chip

typedef int (*HaSet MpxDACsType) (int hwi D, DACTYPE dacVal s[], int size, byte
senseChi p, byte extDacChip, int codes[], u32 tpReg);



/1 reading (sensing) anal og value of DAC, DAC which is read is set by DAC
code in codes array in HwSet MoxDACsType

/1 [in] hwiD - hwidentification

/1 [in] chipNunber - chip that should be sensed

/1 [out] value - sensed anal og val ue

typedef int (*HwGet MpxDacVal Type) (int hwi D, int chipNunber, double *val ue);

/1 [in] hwiD - hwidentification
/1 [in] value - value in Volts
typedef int (*HwSet ExtDacVal Type)(int hwi D, doubl e val ue);

/'l set pixels mask

/1 [in] hwiD - hwidentification

/1 [in] cfgs - array [nunber of chips * MATRI X_SI ZE] of pix. configurations
bits

/1 [in] size - size of cfgs array (nunber of itens for size check)

typedef int (*HwSetPixel sCfgType)(int hw D, byte cfgs[], u32 size);

/'l reset matrix
/1 [in] hwiD - hw identification
typedef int (*HwmResetMatrixType)(int hwiD);

/1 matrix readout (deserialized and converted from pseudo)

/1 [in] hwiD - hw identification

/1 [out] buff - output buffer, size of buffer has to be at |east

( MATRI X_SI ZE* nunber OF Chi ps)

/1 [in] buffSize - size of buff (nunmber of itenms for size check)
typedef int (*HamReadMatrixType)(int hwiD, i16 *buff, u32 buffSize);

/1 wite matrix to medi pix (for each chip MATRI X_SI ZE matri x)

/1 [in] hwiD - hwidentification

/1 [in] buff - matrix that should be witten, size of buffer has to be at
| east (MATRI X_SI ZE* nunber OF Chi ps)

/1 [in] buffSize - size of buff (nunber of itens for size check)

typedef int (*HMWWiteMatrixType)(int hwiD, i16 *buff, u32 buffSize);

/1 resets interface and nedipix to default state
/1 [in] hwiD - hw identification
typedef int (*HwCGeneral Reset Type) (int hwi D);

/1 return string describing |ast error
typedef const char* (*HwGet Last Error CGeneral Type) ();

/1 return string describing last error for specified HW
/1 [in] hwiD - hw identification
typedef const char* (*HwGetLast ErrorType)(int hw D);

/1 check if device is busy

/1 [in] hwiD - hw identification

/1 [out] busy - set TRUE if busy

typedef int (*HaCheckBusyType)(int hwi D, BOOL *busy);

/1 close device (for cleanup)
/1 [in] hwiD - hw identification
typedef int (*Hwd oseDeviceType)(int hwiD);

typedef struct _MpxHwMuncs

{
int size;
HwGet Fi r st Type hwGet Fi rst;
HwGet Next Type hwGet Next ;



HM nit Type hwi nit;
HwSet ChType hwSet Cb;
HwSet CbhTagType hwSet CbTag;
HwGet HM nf oCount Type hwGet HM nf oCount ;
HaGet HWM nf oFl agsType hwGet Hw nf oFl ags;
HaGet HM nf oType hwGet HWM nf o;
HwSet HM nf oType hwSet HW nf o;
HaCet Devl nf oType hwGet Devl nf o;
HwGet AcqTi neType hwGet AcqTi ne;
HwSet AcqPar sType hwSet AcqPar s;
HWSt art Acqui si ti onType hwStart Acqui sition;
HWSt opAcqui sitionType hwSt opAcqui sition;
HwTest Pul sesType hwTest Pul ses;
HwSet MoxDACsType hwSet MoxDACs;
HaCGet MpxDacVal Type hwGet MpxDacVal ;
HwSet Ext DacVal Type hwSet Ext DacVal ;
HwSet Pi xel sCf gType hwSet Pi xel sCf g;
HwvReset Mat ri xType hwReset Matri x;
HwvReadMat ri xType hwReadMatri x;
HWYiteMatri xType hwWiteMatri x;
HaCener al Reset Type hwGener al Reset ;
HwGet Last Er r or Gener al Type hwGet Last Err or Gener al ;
HwGet Last Er r or Type hwGet Last Error;
HwCheckBusyType hwCheckBusy;
HWCl oseDevi ceType hwd oseDevi ce;

} MpxHwFuncs;

Medipix Control Library (MpxCtrl.dll)

Medipix Control Library (MCL) provides high level functions for different operations on Medipix
devices. MCL manages configurations of all MPX devices, access synchronization, frame buffer
allocation and provides callbacks for events related to MPX device.

Initialization

MCL is initialized automatically by Medipix Manager. If you want to use MCL directly it is necessary to
call i ni t MpxCtrl () for initialization and exi t MpoxCt r| () before unloading of library. If you want
to use callbacks from MCL you should also register your callbacks by calling set CbTabl e() (before
initialization). For direct usage you should contact us (medipix@utef.cvut.cz) to receive
corresponding header files and import library for MCL. During MCL initialization all HW libraries in “.\
hwlibs” are loaded and all MPX devices are initialized.

MPX configuration files

After first connection of MPX device the device is initialized with default configuration (according to
chip type). After exit (exit MpxCtrl ()) current configuration for each MPX is saved to default
configuration files. Next time during initialization (i nit MpxCtrl()) these configuration are
automatically loaded and used. Each MPX configuration is stored in *.mcf (medipix configuration
file). The information stored includes DACs settings, polarity, acq. mode, timer settings, acg. mode,
and interface specific settings containing flag VPX_HW NFO CFGSAVE (e.g. bias settings for USB
interface). The name of *.mcf consists of interface name and chip ID, e.g. USB_H10-W0015.mcf. If it
is used Medipix 2.1, which does not contain ID, the ID of USB is used as replacement (e.g.
USB_0069.mcf). If the interface does not support ID and Medipix 2.1 is used then predefined ID is
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used (e.g. dummy_2000.mcf or muros_1001.mcf) Pixel configuration bits are stored in binary format
in *.bpc (binary pixel configuration) file, 1 byte for each pixel. The name for automatically stored
pixel configuration is exactly the same as for *.mcf file (e.g. USB_H10-W0015.bpc). The position of
individual configuration bits is defined in common.h in Pi xel Cf g (Medipix 2.1 and MXR) and
TpxPi xCf g (Timepix) structures. User can also load/save individual fields in pixel configuration (in
ASCII mode) via| oadPi xel sCfgAscii ()/savePi xel sCf gAscii ().

Access synchronization

MCL provides access synchronization for individual MPX devices. When operation (like e.g. settings
DAC) is running the device is ,locked” to prevent interference of other operations (running in other
threads). If another thread tries to perform some operation which may collide with currently running
operation this thread waits until running operation is finished. It is possible to check if device is
»locked* or ,lock” device in advance by t ryLockDevi ce() where the maximum time the caller
wants to wait for device lock can be specified.

Callbacks

The callbacks available are defined in MpxChTabl e structure. If MCL is used directly (without
MpxManager) this MpxChTabl e structure should be supplied during initialization by
set ChTabl e(). Plugins and/or MpxManager user can use relevant callbacks via name
(MPXCTRL_CB_XXX) in mpxpluginmgrapi.h.

Medipix Manager (MpxManager.dll)

Medipix manager (MM) is the core of Pixelman. It handles plugin management. It is responsible for
initialization and communication of MCL and plugins. It maintains public registers of frames,
functions (offered by plugins), events, filters and filter chains.

Initialization

MM is initialized simply by calling ngr | ni t Manager () . When this function is called MCL is initialized
and plugins according to second parameter are loaded and initialized. You can either specify list of
plugins in string that should be loaded or supply 0 to let load all plugins from mpxmanager.ini. You
can also specify whether tray menu should be visible and if termination of Pixelman via tray menu is
possible.

/1 MMinitialization

/1 [in] flags - flags controlling tray nenu via bitw se OR-ed

MGRI NI T_TRAYMENUXXX f 1 ags

/1 [in] pluginNanes - string of \0 separated path nanes of plugins (e.g.
"plugi ns\\ npxctrlui.dlI\O0plugins\\thsequalization.dl I\0") that should be

| oaded (both absolute and relative paths are possible), 0 if plugins should
be | oaded fromini file

i nt mgrlnitManager(u32 flags, const char *plugi nNanes);

MM is load-time linked to (depends on) MCL and MpxMgrUTtils.dll. MpxMgrUtils.dIl contains user
interface (uses MFC) used in MM - tray menu, logging window, browser of managed items.



Examples of initializations

1) Plugins are loaded from ini file, tray menu is visible and it is allowed to exit via tray menu Exit
command:

/1 1oading of plugins fromini
ngr | ni t Manager ( MGRI NI T_TRAYMENUEXI T | MGRI NI T_TRAYMENUSHOW 0) ;
/1 we can wait until Pixelman is finished (exited via tray nenu)
while (mgrlsRunning())

Sl eep(100);
/1 Pixelman finished.we can end this thread...

2) Only explicitly specified plugins are loaded, tray menu is not available:

/1 1 oading of specified plugins, no tray nenu visible

ngr | ni t Manager (0,

"pl ugi ns\\ npxctrlui.dlI\Oplugins\\thsequalization.dlI\0");
/1 ...other operations

/1 we have finished and we want to quit Pixel man

ngr Exi t Manager () ;

Frames

Frame consists from data buffer which contains data matrix (“picture”) and attributes (metadata).
The typical source of frames is Medipix device via MCL. If acquisition series is started specified
number of frame is created one by one as they are measured. Once frame is created it is available to
plugins (or user application). When MCL creates frame it notifies MM (or user application if MM is
not used) that frame was created and MM put it to public register of frames and generates callback
event that frame was created. Of course frames can be created also by plugins (or user application).
The life of frame in Pixelman is controlled by reference counter. When a frame is created by plugin
(by ngr CreateFrane() /ngr LoadFrane()  functions or corresponding functions in
FuncTabl eType structure) its reference counter is set to 1. When certain plugin (or user
application) wants to use some frame (and be sure that frame will not be released) it should “open”
it by calling ngr OpenFrane() . Each call of ngr OpenFr ane() increment reference counter by one.
Once a creator or user of the frame does not need it anymore it should close it by calling
ngr Cl oseFrane() . Each call of ngr  oseFrane() decrease the reference counter by one. Once
the reference counter reaches 0 the frame is released and corresponding resources are freed.

The lifetime of frame created by MCL (during acquisition series) is guaranteed to be at least until next
acquisition series is started on the same device. Once new acquisition series is started the frames are
released if no one opened them.

The data type of frame matrix can be i 16, u32 or doubl e. Frame can be stored (saved) by Pixelman
in various formats:

ASCII full matrix (FSAVE_ASCI | ) — full matrix with dimension width*height

ASCII [X, C] (FSAVE_ASCI | | FSAVE_SPARSEX) — only non-zero pixels are stored, one pixel
on single line in format [x-coordinate, value]. X-coordinate can be in interval <O,
width*height-1>



ASCII [X, Y, C] (FSAVE_ASCI | | FSAVE_SPARSEXY) — only non-zero pixels are stored, one
pixel on single line in format [x-coordinate, y-coordinate, value]. X-coordinate can be in
interval <0, width-1>, Y-coordinate can be in interval <0, height-1>

Binary full matrix (FSAVE_BI NARY) — full matrix is saved in binary. The size of matrix element
depends on frame type (2 bytes for i16, 4 bytes for u32, 8 bytes for double).

Binary [X, C] (FSAVE_BI NARY | FSAVE_SPARSEX) — only non-zero pixels are stored, X-
coordinate is saved as u32 (4 bytes), value of the pixel depends on frame type(2 bytes for i16,
4 bytes for u32, 8 bytes for double).

Binary [X, Y, C] (FSAVE_BI NARY | FSAVE_SPARSEXY) — only non-zero pixels are stored, X
and Y coordinates are saved as u32 (4 bytes and 4 bytes), value of the pixel depends on
frame type(2 bytes for i16, 4 bytes for u32, 8 bytes for double).

The format of the existing frame can be changed (ngr Set Fr aneType()) or output format can be
forced (FSAVE | 16, FSAVE_U32, FSAVE_DOUBLE).

There

are two files created when a frame is saved. First one is data file (e.g. test_frame.txt) and

second one is description file (e.g. test_frame.dsc). Description file contains information about frame
type and format of data file. It also contains information about all attributes (frame metadata) — their
names, types and values.

The attributes which are associated with certain frame can be added by any plugin. If frame is
created by MCL (measured with device) some predefined attributes which describes the condition
under which measurement was performed are automatically added. Here is the list of predefined
frame attributes:

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne FAN_MPXTYPE "Mpx type"

ne FAN_CHI PBOARDI D " Chi pboar dl D'

ne FAN_| NTERFACE "I nterface"

ne FAN_MPXCLOCK "Mox cl ock"

ne FAN_ACQTI ME "Acq tine"

ne FAN_POLARI TY "Polarity"

ne FAN_ACQVODE "Acq node"

ne FAN_HWII MER "Hw tiner"

ne FAN_DACS " DACs"

ne FAN_STARTTI ME "Start tinme"

ne FAN STARTTI MESTR "Start tine (string)"
ne FAN_APPL| EDFI LTERS "Applied filters"

Important types

There are few types defined and used in various function:

DEVID - “Medipix device handle” type

FRAMEID - handle to frame

ITEMID — handle to various objects (functions, callbacks, filters...)
CBPARAM - callback function parameter

Callbacks

MM maintain register of events and corresponding callbacks. Registered callback functions (of type
Cal | backFuncType) are called when certain event occurs. The source of such events can be MCL



(callback events named NVPXCTRL_CB XXX e.g. when acquisition is started or finished), MM
(callback events named VPXVER_CB XXX e.g. when new frame is created or deleted) or plugin/user
application itself (there are functions for registration of new callback events). Any plugin (or user
application) can register the callback function for any predefined (VPXCTRL _CB XXX,
VPXMGER_CB_XXX) or registered event. Once certain event occurs all callback functions registered for
that event are called in the same order as they were registered.

There are following predefined events (fom mpxpluginmgrapi.h):

#defi ne MPXMGR_CB_START "Start" /1 call back event nane
for start event (every plugin was | oaded)

#define MPXMGR_CB EXIT "Exit" /1 call back event nane
for exit event (application is shutting down, but everything is still
functional (nmessage processing, npxCrl is library still alive,...)

/1 good time for clean
up if cleanup requires win nessage processing

/1 frame call backs - as the paraneter of callback function plugin receives
FRAMEI D of corresponding frane

#def i ne MPXMER _CB FRAVE NEW "FraneCr eat ed" /1 new frane was
created

#defi ne MPXMGR_CB_FRAVE_DEL " FrameDel et e" /1 frame will be
deleted (still exist during call back)

#defi ne MPXMGR_CB_FRAME_DCHNG " FraneDat aChanged” // franme data were
changed

#defi ne MPXMGR_CB_FRAVME_ACHNG  "FraneAttrChanged" // frame attributes
wer e changed

#def i ne MPXCTRL_NAME "npxctrl" /1 "plugin nane" for
access cal | back events registered by MpxCirl library

#defi ne MPXCTRL_CB_ACQSTART "AcqSt arted" /] call back event nane
for notification of acquisition start (for triggered acq)

#def i ne MPXCTRL_CB_ ACQCOWVPL " AcqConpl et ed" /1 call back event nane

for acquisition conpletition
#def i ne MPXCTRL_CB ACQSERCOWMPL " AcqSer Conpl et ed" /1 call back event nane
for acquisition series conpletition

#defi ne MPXCTRL_CB_| NFOVBG "1 nf oMsg" /] call back event nane
for info/error nmessages

#defi ne MPXCTRL_CB_DACSSET "DACs set" /1 DACs were set
(changed)

#def i ne MPXCTRL_CB Pl XCFG "Pi xCf g" /1 PixCfg changed
#defi ne MPXCTRL_CB_MPXNEW " Mpx DevNew" /1 new npx device was
det ect ed

#defi ne MPXCTRL_CB MPXCHANGED " MpxDevChanged" /1 npx device was
"reconnected" (e.g. sone npx device was switched on one of interfaces)
#defi ne MPXCTRL_CB_EXTDACSET " Ext DACSet " /1 external DAC was

changed (value and/or it replaces another DAC)

Structures for objects registration

As it was said there is possibility to offer (or to use) various objects via MM. Plugins or user
application can register (offer) functions, events, custom attributes ... Here is the description of
structures used in “registration” functions:

/] structure describing one paraneter of plugin function
typedef struct _ExtParam nfo



Dat a_Types type; /1 paraneter type
i nt count; /1 count (for array of type)
char descri pti on[] DESC LENGTH] ; /1 description string

} Ext Paranl nf o;

/1 function flags (distinguish certain func. types)

#defi ne FUNCFLAG FI LTER 0x01 /1 function is a filter, (function
paraneters - two input paraneters - franelD and instance id (for adjustable
filters, O for sinple filters), so the type should be: int func(lNTPTR

& FRAVEI D, | TEM D}, 0))

#defi ne FUNCFLAG ADJFI LTER 0x02 /1 function is adjustable filter
(userData has to contained pointer to filled AdjFilterPars structure)

/1 structure describing plugin function regi stered i n Manager
typedef struct _ExtFunctionlnfo

Pl ugi nFuncType func; /1 pointer to registered
function

i nt paran nCount; /1 nunber of input paraneters

i nt parantut Count ; /1 nunber of output paraneters

Ext Par am nf o par ansl| nf ol n[ MAX_PARAM ; /1 input paraneters infos
Ext Par am nf o par ansl nf oQut [ MAX PARAM ; // output paraneters infos

char pl ugi nNarme[ NAME_LENGTH] ; /1 plugin name

char functi onNane[ NAVE_LENGTH] ; /1 function name

char descri pti on[] DESC LENGTH] ; /1 function description

| NTPTR user Dat a; /1 custom paraneter that wll
be used for func call

u32 fl ags; /1 conbi nati on of FUNCFLAG XXX

| TEM D funcl D; /1 function ID (filled by
MpxManager)

} Ext Functi onl nf o;

/1 structure describing plugin callback event registered i n Manager
typedef struct _ExtCBEventInfo

{
char pl ugi nNarme[ NAME_LENGTH] ; /1 plugin name
char cbEvent Nanme[ NAVE_LENGTH ; /1 call back event nane
char descri pti on[] DESC LENGTH] ; /1 call back event description

} Ext CBEvent | nf o;

/1 structure to get information about certain FilterChain
typedef struct _ExtFilterChainlnfo

{

char pl ugi nNarme[ NAME_LENGTH ; /1 plugin which created filter
chain

char filterChai nName[ NAME_LENGTH]; // filter chain nane

I TEM D *filterlDs; /1 pointer to buffer (provided by

user) to obtain IDs of filters which are in chain, can be NULL if caller do
not want this info

u32 filterl DsSi ze; /1 size of filterlDs buffer

char *filterNanes; /1 pointer to buffer (provided by
user) to obtain nanmes of filters which are in chain (separated by '|"'), can
be NULL if caller do not want this info

u32 filterNanesSi ze; /1 size of filterNanes buffer

} ExtFilterChainlnfo;

/] structure describing customfranme attribute provided by plugin (tenplate
for attribute)
typedef struct _ExtFraneAttriblnfo

{



char pl ugi nNarme[ NAME_LENGTH ; /1 plugin which provides attribute
val ue

char attri bName[ NAME_LENGTH] ; /1 nane of attribute

char descripti on[ DESC LENGTH]; // description

Dat a_Types type; /1 type of attribute

| NTPTR user Dat a; /1 userData for GetFranmeAttribType
function

Cet FrameAttri bType func; /1 get attribute function

} ExtFranmeAttri bl nfo;

/] structure describing customfranme attribute provided by plugin
typedef struct _ExtFranmeAttrib

{
char nanme[ NAME_LENGTH] ; /1 nanme of attribute
char desc[ DESC_LENGTH] ; /1 description of attribute
Dat a_Types type; /1 type of attribute
int size; /1 size of data in bytes

} ExtFraneAttrib;

/'l codes of frame attribute change

#defi ne FATTR_CHANGE_ADD 1 /] attribute was added

#defi ne FATTR_CHANGE_DEL 2 /1 attribute was del eted

#defi ne FATTR_CHANGE_DELALL 3 /] all attributes were renoved
#defi ne FATTR_CHANGE_SET 4 /] attribute's value was changed

[l structure for call back MPXMGR_CB_FRAME_ACHNG
typedef struct _FraneAttri bChange

FRAMEI D framel D /1 1D of frame which attribute was changed
char nane[ NAVE _LENGTH] ; /1 nane of attribute

int size; /1 size of attribute

i nt changeCode; /1 code of frame attribute change

} FraneAttri bChange;

Filters and filters chains

Filter is a registered function of certain type (i nt func(I NTPTR, & FRAVEID, | TEM D}, 0))

which was registered with flags parameter set to FUNCFLAG FI LTER (simple filter) or
FUNCFLAG ADJFI LTER (adjustable filter). Filter takes a frame and performs some operation on that
frame (which may change the frame). Simple filter has no adjustable parameters, it behaves always
in the same way and therefore there is just one instance of such filter. Example of such filter can be
filter which changes the frame type to doubl e or filter which performs | 0og10 on frame. Adjustable
filter has several parameters which can be changed by user. Therefore there is a need to have
possibility to have any number of instances of certain filter. Example of adjustable filter is Crop filter
which selects rectangular region of interest from frame. The parameters of such filter can be e.g. left
and bottom coordinates of selection rectangle and its width and height. While for simple filter the
user (plugin/user application) has to provide just filter function for adjustable filter the user has to
provide also function for instance creation, instance deletion and for setting and getting parameters.
This is done via Adj Fi | t er Par s structure:

/1 if plugin wants to register "adjustable filter" it has to fill

Adj FilterPars structure and pass it

/1 to manager in userData paraneter in ExtFunctionlnfo. UserData paraneter
for filter (function)

/1 is passed via AdjFilterPars. Manager will then provi de access to these
function via



/1 MygrCreateFilterlnst Type, MyrDeleteFilterlnstType, MyrSetFilterParType,
Myr Get Fi | t er Par Type functions

/1 NOTE: instance ID of filter returned by MyrCreateFilterlnstType is

gl obal Iy uni que across all plugins

/1 while instance ID returned by AdjFiltCreatelnstType is unique just for
plugin => these I Ds are not sane

/1 Function type for creating new instance of "Adjustable filter"

/1 [in] userData - custom paraneter that will be passed by manager to

pl ugin

/1 [out] instID- IDof filter instance (it is generated by plugin, it has
to be unique for instances of certain filter, it can be recycled (if
instance with certainid is deleted, this id can be used for new instance
again))

typedef int (*AdjFiltCreatelnstType) (I NTPTR userData, | TEM D *instlD)

/1 Function type for deleting instance of "Adjustable filter"

/1 [in] userData - custom paraneter that will be passed by manager to
pl ugin

/1 [in] instID- IDof filter instance to delete

typedef int (*AdjFiltDeletelnstType) (I NTPTR userData, | TEM D instlD)

/1 Function type for setting paraneter of "Adjustable filter"

/1 [in] userData - custom paraneter that will be passed by manager to

pl ugin

/1 [in] instID - instance ID of filter

/1 [in] idx - zero-based index of paraneter

/1 [in] data - data for paraneter

/1 [in] dataSize - size of data (in bytes)

typedef int (*AdjFiltSetParType) (I NTPTR userData, ITEMD instID, int idx,
byte *data, int dataSize);

/1 Function type for getting infornmations about paraneter and/or its val ue
of "Adjustable filter"

/1 [in] userData - custom paraneter that will be passed by manager to

pl ugin

/1 [in] instID - instance ID of filter

/1 [in] idx - zero-based index of paraneter or -1, in case of -1, *dataSize
wi I | contain nunber of paraneters of adjustable filters, (info will be
unused so it can be NULL)

/1 [infout] info - data for paraneter, info->data can contain allocated
buffer for param value, if info->data is NULL info structure will be
filled without data

/1 [in/out] dataSize - dataSize should contain size of allocated buffer in
info->data (in bytes), after return it will contain required size of data
buffer for paraneter

typedef int (*AdjFiltGetParType) (I NTPTR userData, ITEMD instID, int idx,
Item nfo *info, int *dataSize);

struct AdjFilterPars

| NTPTR user Dat a; /1 user data of filter function
(userData in ExtFunctionlnfo contains pointer to AdjFilterPars struct)

| NTPTR cr eat el nst User Dat a; /1 user data paraneter for provided
createlnst function

| NTPTR del et el nst User Dat a; /1 user data paraneter for provided
del etel nst function

I NTPTR set Par User Dat a; /1 user data paraneter for provided

set Par function



| NTPTR get Par User Dat a; /1 user data paraneter for provided
get Par function

Adj Fil t Creat el nst Type createlnst; /1 function of adj. filter instance
creation

Adj Fi | t Del et el nst Type del etel nst; /1 function of adj. filter instance
del etetion

Adj Fi | t Set Par Type set Par; /1 function for setting paraneter
of adj. filter

Adj Fi | t Get Par Type get Par ; /1 function for getting paraneter
of adj. filter

}s

Filter chain (FCh) is another type of object which is managed by MM. FCh is a simple way which
allows convenient processing of frames. FCh is formed by series of filters. It can be
created/modified/deleted by plugin/user application. Once FCh is created any plugin/user
application can directly obtain output of this processing chain by calling ngr Get Fi | t er edFr ane() .
If FCh is applied on some frame, the frame remains untouched and caller receives copy of this frame
which went through all filters in FCh one by one.

Logging

MM manages system log to which any plugin/user application can write anything. The logged
messages are written to file log.txt and are available in log window:

JRI=TEY

Time | Maodule | Message il
Fri Jan 04 13:07:18.5577 mMpamgr MpaiCkrl message: Cannot load library D PixelmanbolibsimpxHwMoros . dil
Fri Jan 04 13:07:18.5685 mMp=mgr MpaCbrl message: Mumber of successfully initialized devices (D:\Pixelmani
Fri Jan 04 13:07:23.4684 mpsmgr MpxCkrl message: Mumber of successfully initialized devices (D:\Pixelmanibs
Fri Jan 04 13:07:23.5199 rmpxmgr Plugin d:\pixelmanpluginsimpzctriui, dll successfuly loaded.

Fri Jan 04 13:07:23.5601 psmar Flugin d:\pixelmantpluginsithsequalization, dll successfuly loaded.

Fri Jan 04 13:07:23.5771 mpsmar Plugin d:\pixelmanpluginsidacpanel, dll successfuly loaded.

Fri Jan 04 13:07:23.6434 BSPulse Error Inading configuration file, Read Failed: d:\pixelmaniconfigs)__BSPulse
Fri Jan 04 13:07:23.6436 BSPulse Error Inading configuration file, Read Failed: d:\pixelmaniconfigs)_BSPulse
Fri Jan 04 13:07:23.6438 BSPulze Error loading configuration Ffile, Read Failed: d:\pixelmaniconfigs)_ BSPulse
Fri Jan 04 13:07:23.6433 mpsmgr Plugin d:\pixelmanpluginsBSPulse. dll successFuly loaded.

Fri Jan 04 13:07:23.8839 mpsmgr Plugin d:\pizelmanpluginsimpxprobing. dll successfuly loaded.

Fri Jan 04 13:07:23.9711 rmpxmgr Plugin d:\pixelmantpluginsiframebrowser . dil successfuly loaded.

Fri Jan 04 13:07:24,0626 mpzmgr Plugin d:\pixelmanpluginsimpsxcoinc, dll successfuly loaded,

Fri Jan 04 13:07:24,0970 Mpsmar Plugin d:\pixelmanpluginsifcheditor, dll successfuly loaded.

Fri Jan 04 13:07:24.1109 FF Error Inading FF coeficients. Cannot open file: Od:pixelmantconfigstdurmm
Fri Jan 04 13:07:24.1110 FF Error loading FF coeficients, Cannot open file: Od:pixelmantconfigstdurmm
Fri Jan 04 13:07:24,1110 FF Error loading FF coeficients, Cannot open file: Od:ipixelmantconfigsiJSE_t
Fri Jan 04 13:07:24.1112 mpsmgr Plugin d:\pizelmantpluginsiff . dll successfuly loaded.

Fri Jan 04 13:07:24.1512 mpsmgr Plugin d:\pixelmantpluginsibhcalib, dil successfuly loaded. |
Fri Jan 04 13:07:24,1730 psmar Flugin d:\pixelmanipluginsiclusteranalkysis, dil successfuly lnaded. -
4| | 3

Clear |

Each logged message contains timestamp and module name which was specified in logging function
(mgr LogMsg() or ngr LogMsgV() ). These logging functions allows (via flag variable) to optionally
display the message in modal or modeless message box and optionally append the string with system
error (string created from Win API function Get Last Error () ). Error and info messages that are
sent by MCL via corresponding callback are automatically logged by MM.




Tray menu

Tray menu contains commands for operation like adding new plugin (Add Plugin), showing log
window (Show Log) etc. and menu items added by plugins/user application by calling
nmgr AddMenul t en() (adding to main menu) or ngr AddVpxMenul t en() (adding to submenu of
device with specified device ID).

Flat-field masks
Medipix Control
Threshold Equalization
DRiCs Scan

DACs Dependency Scan
DaC Control Panel
Probing

BH Calibration

ToT Calibration

Cluster Analysis

Ltilities

0 - durnimey 2000

add Plugin
Show Managed Ikems
Show Liog

Find Mew Mpx Devices

Abouk, .,
Exit

Managed objects

There is an inspector of registered objects (events, filter chains, functions, frame attributes, menu
items). This allows to see e.g. names and types of all input/output parameters of functions offered by
other plugins, so one can use them even in the case when no header file or function specification is

available.
-l

(- bhealib Plugin Name | Fumction Name | Description | 1rput Parameters
[+ clusteranalysis mpeckrlui mpxckrui:PresindCreate Creates preview window of specified size 4 pararm.: [1 x u32: width of imag
--dacpanel mipsckridi mpxckrvi:PrevwndCreateDevID  Creates preview window bound ko specified medipix ... 3 param.: [1 x u32: Mpx device ID
- fF Trpckrlui mpsckrli:PreswndDestroy Destroys preview window 1 param.: [1 % u32: ID of existing
--Fcheditor ekl mpsckriui:PrevwndAutoUpdate  Enable/disable auto update {for previews bound to ... 2 param.: [1 x u32: ID of existing
H mipxctrii mpzxctriui:PrevndShowipxF.. . Displays frame in preview Z param.: [1 x u32: ID of existing
--Frameb.rowser mpecctrlui mpctrluizPresvwndIsvisible Checks if specified window is now visible 1 param.: [1 x u32: ID of existing
B mpxcoine mpocctrlui mpxctrluisPreviwndSetCaption Sets windaw caption 2 param.: [1 x u3z: ID of existing
Bl mpoectr] mpckrlui mpzckrlui:PresviwndShow Shows or hides specified preview window 2 param.: [1 x u32: ID of existing
[} mpocctrlui Trpeckr i mpxckridi:PrevndSetErrorCh Sets error callback {notify user that error occurred (... 2 param.: [1 x u32: ID of existing
5----Created events mpeckrlai mpxctrlui:PrevindSetCloseCh Sets close callback {notify user that window was clo... 2 param.: [1 x u32: ID of existing
. Created filkers rnpecctrli mpctrluisPresWndGetLastErr Retrigves last error that occurred in specified previe,.. 1 param,: [1 % u32: ID of existing

eqgistered (offered) functic

- Registered frame attributes
Registered menu items

- mnpxmgr

+-- mpzprobing

- thsequalization

- tokcalib

[
E
[
E
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Difference in API for user application and plugins

The functions available for plugins are subset of all functions exported by MM. There are several
functions which are useful only to “user” of MM like function for MM initialization. All functions
exported from MM are exported without decoration (ext ern “C’) so they can be easily accessed
and used even from e.g. MATLAB. The naming convention of exported functions is following —




functions provided by MCL (via MM) have the prefix mpxCtrl (e.g. npxCtrl Set DACs()), MM
functions have the prefix mgr (e.g. nor Cr eat eFranme() ).

The naming of functions In FuncTabl eType structure (which is give to plugin via
I ni t MpxPl ugi n()) is following — functions provided by MCL have mpxCtrl prefix and functions
provided by MM are without prefix. So the usage by plugins is following:

extern FuncTabl eType *ngr; /1 pointer to function table initialized in
I ni t MpxPl ugi n()

ngr - >mpxCt r | Set DACsDefaul t (0); // calling of functions from MCL

ngr - >creat eFranme( & ranel D, 256, 256, TYPE DOUBLE, "test plugin"); /1
calling function from W

API functions description (from mpxpluginmgrapi.h):

/1 gets path to configs directory where all configuration files should be
stored

/1 [out] path - output buffer for path (path end with (back)sl ash)
typedef int (*MyrGet Cf gsPat hType) (char pat h[ MPX_MAX PATH] ) ;

/1 flags for functions MyrLoghMsgType

#defi ne MGRLOG_CET_SYSERROR Ox1 /1 get last error and makes it
part of l[ogged error string (to sinplify error reporting when WNAPI calls
fail)

#def i ne MERLOG_SHOW MBGEBOX 0x2 /1 show nessagebox with error
#def i ne MERLOG_SHOW MSGBOX UM 0x4 /1 show nessage w ndow which is
not noda

/1 error |ogging function type

/1 [in] pluginNane - nanme of plugin which request |oging

/1 [in] flags - bitwi se MERLOG XXX fl ags

[l [in] format - "printf-like" format string

[l [in] ... - ellipsis (printf-like)

typedef int (*MyrLogMsgType) (const char *pl ugi nNanme, const char *format,
U NT flags, ...);

/1 error login function type

/1 [in] pluginNane - nanme of plugin which request | oging

/1 [in] flags - bitwi se MERLOG XXX fl ags

[l [in] format - "printf-Ilike" format string

[l [in] argptr - variable argument list (vprintf-Iike)

typedef int (*MyrLogMsgVType) (const char *plugi nNane, const char *fornat,
U NT flags, va_list argptr);

/1 shows/hides | og wi ndow error login functions types
/1 [in] show - TRUE to show | og wi ndow, FALSE to hide it
typedef int (*MyrLogShowWw ndowType) (BOOL show) ;

/1 shows/ hi des windows with |ist of itens managed by nanager
/1 [in] show - TRUE to show wi ndow, FALSE to hide it
typedef int (*MyrManagedlt ensShowW ndowType) (BOOL show) ;

/1 function for registering plugin in Manager



/1 [in] fileName - fileNanmePath to DLL
typedef int (*MrAddPl ugi nType) (const char *fil eNane);

/1 function type for adding itemin Loader nenu
/1 [in] pluginNane - nanme of plugin which adds itemto nenu
/1 [in] itenNanme - nane of itemin nmenu

/1 [in] nenuPath - sequence of subnenus where nenuitemw || be placed,
subnenus are separated by pipe (|) e.g. "Special Plugins|Filteres"

/1 [in] func - pointer to function that will be called when user clicks on
nenui t em

/1 [in] param - paranmeter which will be given to function 'func'

/1 [out] menultem D - pointer to ID which will be assigned to this
nmenuitem this can be O (NULL) if caller is not interested in this value
(this IDis used for renoving nmenuitem from nenu)

/1 [in] flags - reserved flags, use O

typedef int (*MyrAddMenult enType) (const char *plugi nNanme, const char
*itemNanme, const char *nmenuPat h, MenuFuncType func, MENUFUNCPAR param

| TEM D *nenultem D, u32 flags);

/1 function type for adding itemin Loader menu to subnmenu corresponding to
Medi pi x device identified by devlD

/1 [in] devlD - device ID of nedipix

/1 [in] pluginNane - nanme of plugin which adds itemto nenu

/1 [in] itenNanme - nane of itemin nmenu

/1 [in] nenuPath - sequence of subnenus where nenuitemw || be placed,
subnenus are separated by pipe (|) e.g. "Special Plugins|Filteres", these
subnenus will be placed in subnmenu correspnding to spedified npx device

/1 [in] func - pointer to function that will be called when user clicks on
nmenui t em

/1 [in] param - paraneter which will be given to function 'func'

/1 [out] menultem D - pointer to ID which will be assigned to this
nmenuitem this can be O (NULL) if caller is not interested in this value
(this IDis used for renoving nmenuitem from nenu)

/1 [in] flags - reserved flags, use O

typedef int (*MyrAddMpoxMenul t enifype) (DEVI D devl D, const char *pl ugi nNane,
const char *itenmNanme, const char *menuPat h, MenuFuncType func, MENUFUNCPAR
param |TEM D *nenultem D, u32 fl ags);

/1 function type for renoving itemin Loader nenu
/1 [in] nenultem D - IDof itemthat will be renoved
typedef int (*MyrRenoveMenultenilype) (I TEM D nmenul temnl D) ;

/1 [in] devlD - device ID of nedipix

/1 [out] menuPath - path to "nenu folder" of npx device
typedef int (*MrGet MoxMenuPat hType) (DEVI D devl D, char
nmenuPat h[ MENU_LENGTH] ) ;

/1 types of function for browsing of itens in tray nmenu

/1 to enunerate all nmenu itenms MyrGetFirstMenultemhas to be called first,
/1 return value 0 neans that "nane" contains path nane of first nmenu item
(e.g. pathl|path2|soneitem

/1 use the item D in subsequent calls of MrGetNextMenultem call it

repeatedly until return value !'=0
/1 [infout] item D - pointer to "browse handl e", do not change its val ue
/1 [out] nane - path nanme of nenu item wused for call in

Mgr Cal | Menul t enByNane()

typedef int (*MyrGetFirstMenultenType) (I TEMD *item D, char
nane[ MENU LENGTH] ) ;

typedef int (*MyrGet Next MenultenType) (I TEMD *item D, char
nane[ MENU _LENGTH] ) ;



/1 type of function for calling nenu item
/1 [in] nane - path name of nmenu item
typedef int (*MrCall MenultenByNaneType) (const char *nane);

/1 type of function for calling nenu item
/1 [in] itemM D - ID of nenu item
typedef int (*MrCall MenultenByl DType) (I TEM D item D);

/1 type of function for adding own handler for wi n nessages (pretranslation
of win nsgs, support for M-C pl ugins)

/1 [in] handler - nessage handl er function

typedef void (*Mr AddMsgHandl er Type) (MsgHandl er Type handl er);

/1 type of function for renoving (unregistering) handler
/1 [in] handler - nessage handl er function that should be unregistered
typedef void (*Mr RenoveHandl er Type) (MsgHandl er Type handl er);

/1 function type for registering plugin function in Manager

/1 [in] funclnfo - this structure has to be filled to give nmanager al
i nformations about function

typedef int (*MrAddFuncltenType) (Ext Functionlnfo *funcl nfo);

/1 function type for unregistering plugin function in Manager

/1 [in] pluginNane - nanme of plugin containing function that should be
renoved

/1 [in] functionNane - nanme of function that should be unregistered
typedef int (*MyrRenoveFuncltenilype) (const char *plugi nNarme, const char
*functi onNane) ;

/1 types of function for browsing of registered functions

/1 to enunerate all registered functions ngrCGetRegFirstFunc has to be
called first,

/1 return value 0 neans that funclnfo contains information about registered
function,

/1 use the funclD in subsequent calls of ngrGet RegNext Func, call it
repeatedly until return value !'=0

/1 [in/out] funclD - pointer to "browse handl e", do not change its val ue
/1 [out] funcinfo - this structure will be filled by nanager to provide al

i nfornmati ons about registered function

typedef int (*MyrGet RegFirstFuncType) (I TEM D *funcl D, Ext Functi onl nfo
*funcl nf 0) ;

typedef int (*MrGet RegNext FuncType) (I TEM D *funcl D, Ext Functi onlnfo
*funcl nf 0) ;

/1 type of function for getting function info via plugin.functionNane

/1 [in] funclD - id of function

/1 [out] extFunclnfo - this structure will be filled by nmanager to provide
all informations about registered function

typedef int (*MyrGet Funclten DType) (I TEM D funcl D, Ext Functi onl nfo

*ext Funcl nf 0) ;

/1 type of function for getting function info via plugin.functionNane

/1 [in] pluginNane - nanme of plugin where function resides

/1 [in] functionNane - nane of function we are interested in

/1 [out] extFunclnfo - this structure will be filled by nmanager to provide
all informations about registered function

typedef int (*MyrGet FuncltenType)(const char *plugi nNanme, const char
*functi onNane, ExtFunctionlnfo *extFunclnfo);

/1 type of function for calling function info via plugin.functi onNanme



/1 [in] pluginNane - nanme of plugin where function resides

/1 [in] functionNane - nane of function we are interested in

/1 [in] in - input paraneters for specified function

/1 [out] out - output paraneters for specified function

typedef int (*MyrCall Funcltenilype) (const char *plugi nName, const char
*functi onNane, byte *in, byte *out);

/1 function type for registering callback event (by plugin) in Manager
/1 [in] cbEventinfo - structure describing callback event which will be
regi stered

/1 [out] eventID - assigned ID, this value should be used for setting cb
event

typedef int (*Myr AddCBEvent Type) ( Ext CBEvent | nfo *cbEventinfo, | TEMD
*event| D) ;

/1 function type for unregistering callback event (by plugin) in Manager
/1 [in] pluginNane - nanme of plugin where function resides

/1 [in] cbEventNanme - nane of callback event that shoud be unregistered
typedef int (*MyrRenoveCBEvent Type) (const char *pl ugi nNanme, const char
*cbEvent Nane) ;

/1 types of function for browsing of registered callback events

/1 to enunerate all registered events ngrCGet RegFi rst CBEvent has to be
called first,

/1 return value O nmeans that funclnfo contains information about registered
functi on,

/1 use the cbEventID in subsequent calls of ngrCGet RegNext CBEvent, call it

repeatedly until return value !'=20

/1 [in/out] cbEventID - pointer to "browse handl e", do not change its val ue
/1 [out] extCBEventInfo - this structure will be filled by manager to
provide all informations about registered event

typedef int (*MyrGet RegFirst CBEvent Type) (I TEM D *cbEvent | D, Ext CBEvent | nfo
*ext CBEvent I nf 0) ;

typedef int (*MyrGet RegNext CBEvent Type) (I TEM D *cbEvent | D, Ext CBEvent | nfo
*ext CBEvent I nf 0) ;

/1 type of function for setting the registered call back event (Manager then
calls registered call back function for this "callback event"

/1 [in] ID- event ID that should be set

/1 [in] par - paraneter that will be given to callback function registered
for this event

typedef int (*MyrSet CBEvent Type) (I TEM D | D, CBPARAM par);

/1 type of function for registering to receive notifications about call back
event

/1 [in] pluginNane - nanme of plugin which offers required cb event

/1 [in] cbEventNanme - nane of event for which we register

/1 [in] callback - pointer to call back that should be called when event
occures

typedef int (*MyrRegisterCallbackType)(const char *plugi nName, const char
*cbEvent Nane, Cal | backFuncType cal | back);

/1 type of function for registering to receive notifications about call back
event

/1 [in] pluginNane - nanme of plugin which offers the event

/1 [in] cbEventNanme - nane of event for which should be registration
changed

/1 [in] callback - callback function which we want renove from"call Iist"
when event occurres



typedef int (*MyrUnregisterCallbackType)(const char *plugi nNane, const char
*cbEvent Nane, Cal | backFuncType cal | back);

/1 function type for registering customfrane attribute tenplate

[l [in] attriblnfo - this structure has to be filled to give nanager
required i nformations

typedef int (*MyrAddFraneAttri bTenpl Type) (Ext FraneAttriblnfo *attri bl nfo);

/1 function type for unregistering customfrane attribute tenplate
/1 [in] attribNane - nane of attribNane that should be unregistered
typedef int (*MyrRenoveFranmeAttri bTenpl Type) (const char *attri bNane);

/1 type of function for creating chain of filters

/1 [in] pluginNane - nane of plugin which is creating chain of filters

/1 [in] filterChainNane - nanme of filter chain

/1 [out] filterChainlD - ID of created filter chain

typedef int (*MyrCreateFilterChainType)(const char *plugi nName, const char
*filterChai nNane, | TEM D *filterChainlD)

/1 renoves filter chain
/1 [in] filterChainlD - ID of filter chain that should be renoved
typedef int (*MyrRenoveFilterChai nType) (I TEM D filter Chainl D)

/1 type of function for adding filter to chain of filters

/1 [in] filterChainlD - ID of filter chain to which the filter will be
added

/1 [in] filtlnstID - instance ID of filter (obtained via

Mgr Creat eFi | t er | nst Type)

/1 [in] order - zero based index of filter in chain (0 add to begi ni ng,
MAXDWORD - add to end)

typedef int (*MyrAddToFilterChai nType) (I TEMD filterChainlD, | TEMD
filtlnstl D, u32 order);

/1 type of function for renoving filter fromchain of filters

/1 [in] filterChainlD - ID of filter chain fromwhich the filter will be
renmoved

/1 [in] order - order of filter (zero based)

typedef int (*MyrRenoveFrontilterChai nType) (I TEMD filterChainlD, u32
order);

/1 type of function for getting frame processed by filter chain

/1 [in] filterChainlD - ID of filter chain which will be used

/1 [in] inlD - ID of input frame

/1 [out] outID - ID of created output frane

typedef int (*MygrGetFilteredFranmeType) (I TEMD filterChainlD, FRAMEID inlD
FRAMEI D *out | D) ;

/1 types of function for browsing created filter chains

/1 to enunerate all filter chains MyrGetFirstFilterChai nType has to be
called first,

/1 return value 0 neans that filterChainlnfo contains information about
regi stered function,

/1 use the filterChainlD in subsequent calls of MrGetNextFilterChai nType,
call it repeatedly until return value =0

/1 [infout] filterChainlD - pointer to "browse handle", do not change its
val ue

/1 [out] filterChainlnfo - this structure will be filled by manager to
provide all informations about filter chain, caller nust supply
filterChainlnfo->filterNanmes and filterChainlnfo->filterlDs buffer and
their size if he wants fill informations about filter nanes and/or filter



I Ds, filterChainlnfo->filterNanmesSize and filterChainlnfo->filterlDsSize
will contain required size of buffers

typedef int (*MgrGetFirstFilterChai nType) (I TEMD *filterChainlD
ExtFilterChainlnfo *filterChainlnfo);

typedef int (*MyrGet NextFilterChai nType) (I TEM D *filterChainlD
ExtFilterChainlnfo *filterChainlnfo);

/1 [in] filterChainlD - ID of filter chain

/1 [out] filterChainlnfo - this structure will be filled by manager to
provide all informations about filter chain, caller nust supply
filterChainlnfo->filterNanes and filterChainlnfo->filterlDs buffer and
their size if he wants fill informations about filter nanmes and/or filter

I Ds, filterChainlnfo->filterNanmesSize and filterChainlnfo->filterlDsSize
will contain required size of buffers

typedef int (*MyrGetFilterChainlnfoType) (I TEMD filterChainlD
ExtFilterChainlnfo *filterChainlnfo);

/1 [in] filterID - IDof filter

/1 [in] name - nanme of instance (no need to be unique)

/1 [out] instID- IDof filter instance

typedef int (*MgrCreateFilterlnstType) (I TEMD filterl D, const char *nane,
I TEMD *instID);

/1 [in] instID- IDof filter instance
typedef int (*MyrDel eteFilterlnstType) (I TEMD instlD)

/1 types of function for browsing created filter instances

/1 to enunerate all instances of given filter MyrGetFirstFilterlnstType has
to be called first,

/1 return value O neans that instlD contains valid ID of existing filter

i nstance

/1 use returned instID in subsequent calls of MrGetNextFilterlnstType,

call it repeatedly until return value !'=0
/1 [in] filterID- ID of existing filter (function info |ID)
/1 [infout] instID - instance ID of filter instance

/1 [out] name - name of filter instance (can be NULL)

typedef int (*MygrGetFirstFilterlnstType)(I TEMD filterl D, I TEMD *instlD,
char nane[ NAVE _LENGTH] ) ;

typedef int (*MgrGetNextFilterlnstType)(ITEMD filterID, ITEMD *instlD
char nane[ NAVE _LENGTH] ) ;

/1 [in] instID - instance ID of filter

/1 [in] idx - zero-based index of paraneter

/1 [in] data - data for paraneter

/1 [in] dataSize - size of data

typedef int (*MgrSetFilterParType)(ITEMD instID, int idx, byte *data, int
dat aSi ze) ;

/1 [in] instID - instance ID of filter
/1 [in] idx - zero-based index of paranmeter or -1, in case of -1, *dataSize
wi I I contain nunber of paraneters of adjustable filters, (info will be

unused so it can be NULL)

/1 [in/out] info - data for paraneter, info->data can contain allocated
buffer for param value, if info->data is NULL info structure will be
filled without data

/1 [in/out] dataSize - dataSize should contain size of allocated buffer in
info->data (in bytes), after return it will contain required size of data
buffer for paraneter



typedef int (*MygrGetFilterParType)(ITEMD instID, int idx, Itemnfo *info,
i nt *dataSi ze);

// franme control
/1

#def i ne FCREATE ZERO 0x0100 /1 created frame will be filled
with zeros

/] creates frame

/1 [out] franmelD - ID of new created frane

/1 [in] width - width of frane

/1 [in] height - height of frame

/1 [in] flags - conbination of type of frame (TYPE_I16, TYPE_U32,
TYPE_DOUBLE) and FCREATE XXX fl ags

typedef int (*MyrCreateFranmeType) (FRAMEID *franmel D, u32 wi dth, u32 height,
int flags, const char *creatorNane);

/1 load frane fromfile

/1 [out] franmelD - 1D of new | oaded frane

/1 [in] fileNanme - nane of description or data file

typedef int (*MyrLoadFraneType) (FRAVEID *franel D, const char *fil eNane);

/1 save frane to file

/1 [in] franelD - ID of new | oaded frane

/1 [in] fileName - nane of data file

/1 [in] flags - bitw se conbination of FSAVE * flags see comon. h for
details

typedef int (*MyrSaveFraneType) (FRAVEID franel D, const char *fil eNanme, u32
flags);

/1 makes copy of frame

[l [in] origlD - ID of original franme

/1 [out] new D - I D of new created copy

typedef int (*MyrDuplicateFraneType) (FRAVEID origl D, FRAMEID *new D);

/1 frame browsing, return val 0 OK, > 0 no nore franmes, < 0 error

/1 [out] franmelD - if return value is O, franelD contains ID of first
franme, use this ID for subsequent call of MrGet Next FraneType

typedef int (*MyrGetFirstFranmeType) ( FRAMEI D *franel D)

/1 frame browsing, return val 0 OK, > 0 no nore franmes, < 0 error

/1 [infout] framelD - if return value is 0, franelD contains |ID of browsed
frane

typedef int (*MyrGet Next FraneType) (FRAVEI D *framel D)

/1 open specified frane (increase reference count, if reference count drops
to zero, frame is automatically del eted)

/1 [in] framelD - frane to open

/1 [out] refCount - actual reference count

typedef int (*MyrQpenFraneType) (FRAVEID franel D, u32 *ref Count);

/1 close specified frame (decrease reference count, if reference count
drops to zero, frame is automatically del eted)

/1 [in] franmelD - frane to | ock

/1 [out] refCount - actual reference count

typedef int (*Myrd oseFranmeType) (FRAMEID franel D, u32 *ref Count);

/1 locks franme for exclusive access
/1 [in] franmelD - frane to | ock



/1 [in] timeout - how long wait (in ns) for lock in ns (if lock wll
successfull in tinmeout mlliseconds, function will return

MPXERR _LOCK TI MEQUT)

typedef int (*MyrLockFraneType) (FRAVEID framel D, u32 tineout);

/1 unlocks frame (this function has to be called after successful
Mgr LockFraneType or Mr Get LockedFr aneBuf f Type)

/1 [in] franelD - frane to unl ock

typedef int (*MyrUnl ockFranmeType) (FRAMEI D franel D);

/'l retrieves type of selected frane

/1 [in] framelD - frane identification

/1 [out] type - type of frame (TYPE |16, TYPE U32, TYPE DOUBLE)
typedef int (*MyrGet FraneTypeType) (FRAMEID franmel D, Data_Types *type)

/'l sets type of selected frame (converts frame to specified fornat)
/1 [in] framelD - frane identification

/1 [in] type - type of frame (TYPE |16, TYPE U32, TYPE DOUBLE)
typedef int (*MyrSet FraneTypeType) (FRAMEID franmel D, Data_Types type);

/1 retrieves information about frane size

/1 [in] framelD - frane identification

/1 Jout] width - width of frane

/1 [out] height - height of frane

typedef int (*MyrGet FraneSi zeType) (FRAVEID framel D, u32 *w dth, u32
*hei ght) ;

/] sets franme size

/1 [in] framelD - frane identification
/1 [in] width - width of frane

/1 [in] height - height of frame

not

be

typedef int (*MyrSetFraneSi zeType) (FRAMEID franmel D, u32 wi dth, u32 height);

/1 copy supplied buffer to frame internal data buffer

/1 [in] framelD - frane identification

/1 [in] buffer - buffer to copy

/1 [in] size - size of buffer (in bytes)

typedef int (*MyrSet FraneDat aType) (FRAMEID franmel D, byte *buffer, u32
si ze);

/1 retrieves data (copy) fromfranme in specified fornat
/1 [in] framelD - frane identification

/1 [out] buffer - output buffer for data

/1 [in/out] size - size of supplied buffer (in bytes)

/1 [in] type - type of output format (TYPE |16, TYPE U32, TYPE DOUBLE)

typedef int (*MyrGet FraneDat aType) (FRAMEID franmel D, byte *buffer, u32
*size, Data Types type);

/1 locks frame and retrieves pointer to internal data buffer

/1 [in] framelD - frane identification

/1 [out] buffer - pointer to internal data buffer

/1 [out] size - size (in bytes) of internal data buffer

/1 [in] timeout - how long wait (in ns) for lock in ns (if lock wll
successfull in tinmeout mlliseconds, function will return

MPXERR _LOCK TI MEQUT)

typedef int (*MyrGet LockedFraneBuff Type) (FRAMEI D franmel D, byte **buff
u32 *size, u32 timeout);

/1 loads data file to existing frame
/1 [in] framelD - frane identification
/1 [in] fileName - nane of data file

not

er,

be



/1 [in] flags - flags describing data file format (bitw se conbination of
fol lowing flags: FSAVE Bl NARY, FSAVE ASCl|, FSAVE |16, FSAVE U32,
FSAVE_DOUBLE, FSAVE NODESCFI LE)

/1 flags FSAVE_BI NARY/ FSAVE_ASCI | and fl ags

FSAVE_| 16/ FSAVE_U32/ FSAVE_DOUBLE are mnutual | y excl usive

typedef int (*MyrLoadFraneDat aType) ( FRAMEI D franel D, const char *fil eNane,
u32 flags);

/] sets frame nane

/1 [in] framelD - frane identification

/1 [in] name - franme nane

typedef int (*MrSet FrameNaneType) (FRAMEID franel D, const char *nane);

/1l gets franme nane

/1 [in] framelD - frane identification

/1 [out] nane - frame nane

typedef int (*MyrGet FrameNaneType) (FRAMEID franel D, char
nanme[ MPX_NMAX PATH] ) ;

/1 sets creator nane (it should be plugin nane that created frane)

/1 [in] framelD - frane identification

/1 [in] nanme - creator nane

typedef int (*MrSetFranmeCreator NameType) (FRAMEI D franel D, const char
*nane) ;

/1 gets creator nane (it should be plugin nane that created frane)
/1 [in] framelD - frane identification

/1 [out] nane - creator nane

typedef int (*MyrGet FraneCreat or NaneType) (FRAVEID franel D, char
nane[ NAVME_LENGTH] ) ;

/1 sets "logical" path of frane ("logical" path defines context of frane)
/1 [in] framelD - frane identification

/1 [in] path - logical path (folders are separated by '|', e.qg.

"nmypl ugin|filtered|devicel"

typedef int (*MrSetFraneLogPat hType) (FRAMEID franel D, const char *path);

/1 gets "logical" path of frane ("logical" path defines context of frane)
/1 [in] framelD - frane identification

/1 [out] path - logical path (folders are separated by '|', e.g.

"nmypl ugin|filtered|devicel"

typedef int (*MyrGet FranelLogPat hType) (FRAMEI D franel D, char

pat h[ MPX_NMAX PATH] ) ;

/] adds attribute to frane

/1 [in] framelD - frane identification

/1 [in] nane - nanme of attribute

/1 [in] desc - description of attribute

/1 [in] type - type of data of attribute

/1 [in] data - data of attribute ('count' of itens of type 'type')

/1 [in] count - nunber of itens of type '"type' in 'data' buffer

typedef int (*MyrAddFraneAttri bType) (FRAVEID franel D, const char *nane,
const char *desc, Data Types type, const byte *data, u32 count);

/1 sets value of selected attribute of selected frane
/1 [in] framelD - frane identification

/1 [in] name - nanme of attribute to set

/1 [in] data - data (value) of attribute

/1 [in] size - size of 'data' buffer in bytes



typedef int (*MyrSet FraneAttri bType) (FRAVEID franel D, const char *nane,
byte *data, u32 size);

/1 gets value of selected attribute of selected frane

/1 [in] framelD - frane identification

/1 [in] name - nanme of attribute to get

/1 [in] data - buffer for attribute val ue

/1 [in/out] size - size of '"data' buffer in bytes, if '"data' buffer is not
bi g enough MPXERR BUFFER SMALL is returned and size contains required size
of buffer)

/1 [out] type - type of attribute (may be O if caller do not want this

i nf ormati on)

typedef int (*MyrGet FraneAttri bType) (FRAVEID franel D, const char *nane,
byte *data, u32 *size, Data Types *type);

/'l renoves selected attribute fromfrane

/1 [in] framelD - frane identification

/1 [in] name - nanme of attribute to renove

typedef int (*MyrRenoveAttri bType) (FRAMEID franmel D, const char *nane);

/1 renoves all attributes fromfrane
/1 [in] framelD - frane identification
typedef int (*MyrRenoveAl |l Attri bsType) (FRAMEID franel D);

/1 browsing of frane attributes

/1 [in] framelD - frane identification

/1 [out] item D - "browse handle", use it in subsequent calls of

Myr Get FranmeNext Attri bType

/1 [out] attrib - ouput structure containing infornmation about attribute
typedef int (*MyrGetFranmeFirstAttri bType) (FRAMEID franelD, I TEMD *item D,
Ext FrameAttrib *attrib);

/1 browsing of franme attributes

/1 [in] framelD - frane identification

/1 [infout] item D - "browse handl e"

/1 [out] attrib - ouput structure containing infornmation about attribute
typedef int (*MyrGet FrameNext Attri bType) (FRAMEID franel D, | TEM D *itenl D,
Ext FrameAttrib *attrib);

#defi ne SRVFRAME _MASKBI TS 1 /1 mask bits

#defi ne SRVFRAME TESTBITS 2 /1 test bits

#defi ne SRVFRAME_THLADJ 3 /1 THL adj. bits

#def i ne SRVFRAME_ THHADJ 4 /1 THH adj. bits (does not exist for
Ti mepi x)

a1

#defi ne SRVFRAME_MODE /1 nmode bits (Tinepix)

/1 gets service frane I D of selected type for particular device

/1 [in] devlD - device ID of nedipix

/1 [in] type - type of service frane (SRVFRAME xxx)

/1 [out] franmelD - id of service frame (it is constant for certain FRAMEI D
during program run)

typedef int (*MyrGet ServiceFraneType) (DEVID devli D, u32 type, FRAMEID
*framel D) ;

/1 MPXCTRL FUNCTI ON TYPES
/1

/1 types of functions for enunerating found Medi pi x devices
/1 to enunerate all devices mpxCtirl GetFirstMox has to be called first



/1 return value O neans that *deviD is valid ID of successfuly initialized
Medi pi x

/1 use the devlD in subsequent calls of npxCtrl Get Next Mpx, call it
repeatedly until return value !'=20

/1 [in/out] deviD - this device ID uniquely identifies particular Medipix
in MpxCtrl functions

/1 [out] count - after call will contain nunber of found devices; can be
NULL

typedef int (*MoxCirl GetFirstMxType)(DEVID *devl D, int *count);

typedef int (*MoxCirl Get Next MoxType) (DEVI D *devl D) ;

/1 tries to find new devices (it will notify via MPXCTRL_CB_NEWPX
cal | back)
typedef int (*MxCrl Fi ndNewMpxsType) ();

/1 it will "reconnect" (reinitialize) the interface and connected nedi pi X
(for hot swap of nedipix on interface)

/1 [in] devlD - nedipix device identification

typedef int (*MpxCirl Reconnect MoxType) (DEVI D devl D) ;

/1 type of function for getting nunber of "hardware info itens" for
particul ar Medi pix

/1 "hardware info itens" are used to access interface specific variables to
obtain or set interface specifice information (e.g. muros clock frequency)
/1 [in] devlD - nedipix device identification

/1 [out] count - nunber of hwinfo itens of this device

typedef int (*MpxCirl Get HM nf oCount Type) (DEVI D devI D, int *count);

/1 obtains selected HM nfoltem structure

/1 [in] devlD - nedipix device identification

/1 [in] index - zero-based index of "hardware info iten, should be in <O,
count-1> (count is obtained via mpxCtrl Get HM nf oCount)

/1 [out] infoltem- structure that will contain informations about sel ected
Item

/1 [in/out] dataSize - size of infoltem>data for "rawitemdata", if the
dat aSi ze is not big enough for item data,

/1 the function returns error (!=0) and *dataSize will contain required
size (to allow caller allocate big enough data buffer)

typedef int (*MpxCirl Get HM nf ol teniType) (DEVI D devl D, int index, HwM nfoltem
*infoltem int *dataSize);

/] set selected "hardware info itent data

/1 [in] devlD - nedipix device identification

/1 [in] index - zero-based index of "hardware info itenl, should be in <O,
count-1> (count is obtained via nmpxCtrl Get HM nf oCount)

/1 [in] data - pointer to data

/1 [in] dataSize - size of data (to allow sizecheck of data for certain hw
info item

typedef int (*MpxCirl Set HM nf ol teniType) (DEVID devl D, int index, byte *data,
i nt dataSize);

/1 sets custom nanme for npx device

/1 [in] devlD - nedipix device identification

/1 [in] name - custom nane for npx device

typedef int (*MpxCirl Set Cust omNaneType) (DEVI D devl D, const char *nane);

/1 gets custom nanme for npx device

/1 [in] devlD - nedipix device identification

/1 [out] nane - custom nanme for npx device

typedef int (*MpxCirl Get Cust onNaneType) (DEVI D devl D, char
nane[ NAME_LENGTH] ) ;



/1 try to |l ocks nedipix device for exclusive access

/1 [in] devlD - nedipix device identification

/1 [out] success - TRUE if |ocking was successful

/1 [in] timeout - how long wait (in nms) for lock in ns (if lock will not be
successfull in tinmeout mlliseconds, function will return
MPXERR _LOCK TI MEQUT)

typedef int (*MpxCirl TryLockDevi ceType) (DEVID devl D, BOOL *success, u32
timeout);

/'l release | ocked device, MIST be called after each successful call to
MpxCt r1 TryLockDevi ce

/1 [in] devlD - nedipix device identification

typedef int (*MpxCirl Rel easeDevi ceType) (DEVI D devl D);

/1 [in] devlD - nedipix device identification
/1 [out] id - id of thread that currently owns nedi pi x device | ock
typedef int (*MpxCirl Get LockOaner| DType) (DEVI D devi D, DWORD *id);

/'l tries to revive selected device (e.g. after short di sconnection)

/1 difference between MyxCtrl Revi veMoxDevi ceType and
MpxCtrl I ni t MoxDevi ceType is that init uses the same config as during start
up ("safe values") while revive preserves current config (dacs, pix cfg,
etc.)

/1 [in] devlD - nedipix device identification

typedef int (*MoxCtirl Revi veMoxDevi ceType) (DEVI D devl D);

/1 initialize particular Medipix device with values from nedi pi x
configuration file

/1 [in] devlD - nedipix device identification

/1 [in] fileName - filepathnane of medi pix configuration file, can be NULL
if it is NULL default fil eNane (based on chipboard ID is used)

typedef int (*MpxCirlInitMxDeviceType)(DEVID devl D, const char *fil eNane);

/1l saves current configuration of particular Medipix device to sel ected
nmedi pi x configuration file

/1 [in] devlD - nedipix device identification

/1 [in] fileName - filepathnane of mnedi pix configuration file, can be NULL
if it is NULL default fil eNane (based on chipboard ID is used)

typedef int (*MpxCirl SaveMoxCf gType) (DEVI D devl D, const char *fil eNane);

/1 loads configuration fromsel ected nedi pi x configuration file to interna
structures of particular Medipix device

/1 [in] devlD - nedipix device identification

/1 [in] fileName - filepathnanme of nmedipix configuration file

typedef int (*MoxCirl LoadMoxCf gType) (DEVI D devl D, const char *fil eNane);

/'l saves current configuration as default one (for new devi ces which do not
have their own configurations)

/1 [in] devlD - nedipix device identification

typedef int (*MxCrl SaveMoxCf gAsDef aul t Type) (DEVI D devl D) ;

[/ SET/ GET ACQUI SI TI ON SETTI NG
/1

/1l sets polarity of selected Medipix device

/1 [in] devlD - nedipix device identification

/1 [in] positive - TRUE for positive polarity, FALSE for negative
typedef int (*MpxCirl SetPol arityType)(DEVID devl D, BOOL positive);



/1 gets polarity setting for selected nedi pi x device

/1 [in] devlD - nedipix device identification

/1 [out] positive - TRUE for positive polarity, FALSE for negative
typedef int (*MpxCirl GetPol arityType)(DEVID devl D, BOOL *positive);

/1l sets charge sharing test for selected Medipi x device

/1 [in] devlD - nedipix device identification

/1 [in] enable - TRUE to enable, FALSE to disable

typedef int (*MpxCirl Set CSTType) (DEVI D devl D, BOOL enabl e);

/'l gets charge sharing test setting for selected nedi pi x device
/1 [in] devlD - nedipix device identification

/1 [out] enabled - TRUE if enabled, FALSE if disabled

typedef int (*MpxCirl Get CSTType) (DEVI D devl D, BOOL *enabl ed);

/] sets acquisition node for selected Medipix device

/1 [in] devlD - nedipix device identification

/1 [in] node - acqg. node to set (check ACQVODE MANUAL, ACQMODE XXXX)
typedef int (*MpxCirl Set AcqvbdeType) (DEVI D devl D, int node);

/1l gets currently selected acquisition node for selected Medipix device
/1 [in] devlD - nedipix device identification

/1 [out] node - current acq node (check ACQVODE MANUAL, ACQVIODE XXXX)
typedef int (*MpxCirl Get AcqvbdeType) (DEVI D devl D, int *node);

#def i ne MPXCTRL_HWII MER_ENABLE 0 /1 HWtiner enabl ed

#def i ne MPXCTRL_HWIT MER_DI SABLE 1 /1 HWtiner disabled (PCtiner
used)

#defi ne MPXCTRL_HWII MER_AUTO 2 [l MpxCirl library decides
which tiner will be used according to tinme of nmeasurenment and capabilities
of device

/1 selects which tinmer is used for selected Medipix device

/1 [in] devlD - nedipix device identification

/1 [in] state - MPXCTRL_HWII MER _ENABLE, MPXCTRL_HWII MER DI SABLE,
MPXCTRL_HWI'I MER_AUTO

typedef int (*MpxCirl Set HwTi mer Type) (DEVI D devl D, int state);

/1 gets HWtiner setting

/1 [in] devlD - nedipix device identification

/] [out] state - MPXCTRL_HWII MER ENABLE, MPXCTRL_HWII MER DI SABLE,
MPXCTRL_HWI'I MER_AUTO (see definitions)

typedef int (*MoxCirl Get HwTi mer Type) (DEVID devl D, int *state);

/1 sets all DACs of all chips to default (typical for usage) val ues,
depends on currently set polarity

/1 [in] devlD - nedipix device identification

typedef int (*MpxCirl Set DACsDef aul t Type) (DEVI D devl D)

#defi ne REFDAC_THL 0x01

#defi ne REFDAC_THH 0x02

/1 sets DACs of particular chip or all chips of certain device

/1 [in] devlD - nedipix device identification

/1 [in] dacVals - array of DAC val ues

/1 [in] size - size of array dacVals (should be nunber of DACs, 13
original, 14 MXR or nunberOf Dacs*nunber of chips if chi pNunmber == ALLCH PS)
/1 [in] chipNunber - zero-based index of chip or ALLCHI PS (all chips val ues
are set)

/1 [in] refChip - zero-based index of chip which will be used for reference
val ue for refDacs (chipNunber has to be ALLCH PS - dacs values for all chip



are supplied), to disable this feature set refChip to invalid chipNunber or
refDacs to O

[l [in] refDacs - bitwi se ORed REFDAC xxx flags, if nonzero and device is
mul tichip (quad) THL/ THH DACs val ues for chips are conputed from val ues of
ref Chip (the dependency paraneters are set by MxCtrl Set DACRef Coef Type)
typedef int (*MpxCirl Set DACsType) (DEVI D devl D, DACTYPE *dacVal s, int size,
i nt chi pNunber, int refChip, u32 refDacs);

/'l gets DAC values for one chip of selected nedipix device

/1 [in] devlD - nedipix device identification

/1 [out] dacVals - output array for DAC val ues

/1 [in] size - size of array dacVals (should be nunber of DAGCs, 13
original, 14 MXR or nunberOf Dacs*nunber of chips if chi pNunmber == ALLCH PS)
/1 [in] chipNunber - zero-based index of chip or ALLCHI PS (all chips val ues
are gset)

typedef int (*MpxCirl Get DACsType) (DEVI D devl D, DACTYPE *dacVal s, int size,

i nt chi pNunber);

/1 gets single DAC value of single chip or all chips of selected nedipix
devi ce

/1 [in] devlD - nedipix device identification

/1 [out] dacVals - output for DAC anal og val ues, size of array should be 1
for single value or nunberOrChips to read fromall chips (if its 2 or

2* nunber O Chi ps, the second part will contain std. deviation of reading (if
senseCount > 1))

/1 [in] size - size of dacVals array (for size check)

/1 [in] dacNunmber - nunber from DACS_ORDER specifying which DAC anal og

val ue shoul d be read

/1 [in] chipNunber - zero-based index of chip or ALLCH PS if dac val ue
shoul d be read fromall chips

/1 [in] senseCount - nunber of sensing (to receive nean of senseCount

val ues)

typedef int (*MpxCrl Get Si ngl eDACAnal ogType) (DEVI D devl D, doubl e *dacVal s,
int size, int dacNunber, int chipNunber, int senseCount);

/1 gets all DACs values fromspecified chip or fromall chips of selected
nmedi pi x devi ce

/1 [in] devlD - nedipix device identification

/1 [out] dacVals - output array for DAC val ues, size has to be
doubl e[ nunber of dacs] for single chip or |e[nunber O Chi ps*nunber of dacs]
for all chips

/1 [in] size - size of dacVals array (for size check)

/1 [in] chipNunber - zero-based index of chip or ALLCHIPS if all the dacs
val ues should be read fromall chips

typedef int (*MpxCirl Get DACsAnal ogType) (DEVI D devl D, doubl e *dacVals, int
size, int chipNunber);

/1 sends | ast set DAC values to all chips of selected nedipix device
/1 [in] devlD - nedipix device identification
typedef int (*MpxCirl RefreshDACsType) (DEVI D devl D)

/'l sends | ast set DAC values to all chips of selected nedipix device

/1 [in] devlD - nedipix device identification

/1 [out] nanes - *nanmes is const array of nanes (const char *) of DAGCs of
nmedi pi x chip

/1 [out] precisions - *precisions is const array of precisions of

i ndi vidual DACs in bits

/1 [out] size - *size of *nanes array, (e.g. 13 for normal npx chip, 12 for
MXR)

typedef int (*MpxCirl Get DACsNanesType) (DEVID devl D, const char * const
**names, const int **precisions, int *size);



/'l sets dependence of THL/ THH for nultichip device

/1 [in] devlD - nedipix device identification

/1 [in] coef - array of coefficients for conputing THL/ THH of chipl
chip2,... fromTHL/ THH of chi pO, array should have the size

[ (number O Chi ps-1)*2], for each chip chipl, chip2,... there are two coef.
for linear dependency on val ues of chipO (i.e. coef[0]*thl O ChipO+coef[1]
for chipl, coef[2]*thl O ChipO+coef[3] for chip2,...)

/1 [in] size - size of coef array (for size check)

/1 [in] refDac - REFDAC THL or REFDAC THH (THL or THH dependency paraneters
are set)

typedef int (*MoxCrl Set DACRef Coef Type) (DEVI D devl D, doubl e *coef, int
size, int refDac);

/1 gets currently set dependence paraneters for THL/ THH (for nultichip

devi ce)

/1 [in] devlD - nedipix device identification

/1 [out] coef - array of coefficients

/1 [in] size - size of coef array (for size check)

/1 [in] refDac - REFDAC THL or REFDAC THH (THL or THH dependency paraneters
are get)

typedef int (*MxCrl Get DACRef Coef Type) (DEVI D devl D, doubl e *coef, int
size, int refDac);

/'l sets external DAC val ue

/1 [in] devlD - nedipix device identification

/1 [in] dacNunber - nedi pi x DAC i ndex that should be replaced by externa
DAC, -1 neans that ext DAC is not used

/1 [in] value - value in V, the valid range and step can be obtai ned from
Devl nfo structure

typedef int (*MpxCirl Set Ext DACType) (DEVI D devI D, int dacNunber, double
val ue);

/1 gets external DAC val ue

/1 [in] devlD - nedipix device identification

/1 [out] dacNunmber - nedipix DAC index that is currently overl oaded by
external DAC, -1 neans ext DAC is not used

/1 [out] value - value in V

typedef int (*MoxCirl Get Ext DACType) (DEVID devl D, int *dacNunber, double
*val ue) ;

/'l sets pixels configurations of one selected chip or all chips of selected
nmedi pi x devi ce

/1 [in] devlD - nedipix device identification

/1 [in] pixCfgs - array of pixels configurations, PixelCfg for MPX ORI G and
MPX_MXR and TpxPi xCfg for MPX_TPX, size should be MATRI X_SI ZE for one

sel ected chip or nunber O Chi ps*MATRI X_SI ZE for all chips node

/1 [in] size - size of pixCfgs array (for size check)

/1 [in] chipNunber - zero-based nunber of selected chip or ALLCH PS for

"all chips node"

typedef int (*MpxCirl Set Pi xel sCf gType) (DEVID devl D, byte *pi xCfgs, int

size, int chipNunber);

/1l gets pixels configurations of one selected chip or all chips of selected
nmedi pi x devi ce

/1 [in] devlD - nedipix device identification

/1 [out] pixCfgs - array for pixels configurations, PixelCig for MPX ORI G
and MPX MXR and TpxPi xCfg for MPX TPX, size should be MATRI X SI ZE for one
sel ected chip or nunber O Chi ps*MATRI X SI ZE for all chips node

/1 [in] size - size of pixCfigs array (for size check)



/1 [in] chipNunber - zero-based nunber of selected chip or ALLCH PS for
"all chips node"

typedef int (*MoxCirl CGet Pi xel sCfgType) (DEVID devl D, byte *pi xCfgs, int
size, int chipNunber);

/'l resets pixels configurations (nothing masked, no test bits, adj bits 7)
of one selected chip or all chips of selected nedipix device

/1 [in] devlD - nedipix device identification

/1 [in] chipNunber - zero-based nunber of selected chip or ALLCH PS for
"all chips node"

typedef int (*MpxCirl Reset Pi xel sCfgType) (DEVI D devI D, int chi pNunber);

/'l sets pixels configurations of all chips of selected nedipix device from
one "super matrix" (e.g. for quad 512x512)

/1 [in] devlD - nedipix device identification

[l [in] pixCigs - buffer of pix. cfgs

/1 [in] size - size of buffer

typedef int (*MoxCirl Set Super Matri xPi xCf gType) (DEVI D devl D, byte *pi xCf gs,
int size);

/1 gets pixels configurations of all chips of selected nedipix device in
one "super matrix"

/1 [in] devlD - nedipix device identification

/1 [out] pixCfgs - output buffer for pix. cfgs

/1 [in] size - size of buffer for size-check

typedef int (*MoxCirl Get Super Matri xPi xCf gType) (DEVI D devl D, byte *pi xCf gs,
int size);

/1 sends | ast set pixels cfgs to all chips of selected nedipix device
/1 [in] devlD - nedipix device identification
typedef int (*MoxCirl RefreshPi xel sCf gType) (DEVI D devl D)

/1 sets acquisition spacing for nmaking acquisition in several steps, in
each steps part of pixels are active

/1l the distance is given by spacing paraneter (mn 1, max 256)

/1 [in] devlD - nedipix device identification

/1 [in] spacing - spacing val ues

typedef int (*MoxCirl Set AcqSpaci ngType) (DEVI D devl D, int spacing);

/1 gets acquisition spacing

/1 [in] devlD - nedipix device identification

/1 [out] spacing - *spacing contains currently set spacing

typedef int (*MpxCirl Get AcqSpaci ngType) (DEVID devl D, int *spacing);

/] sets auto conversion of frame to "super matrix" for quad, enabled by
default, useful to disable this for per chip operation

/1 [in] devlD - nedipix device identification

/1 [in] enable - if TRUE each frame is automatically converted to "super
matrix" (512*512 matrix for quad) at the end (no effect for single)
typedef int (*MpxCirl Set Aut oConvToSMIype) (DEVI D devl D, BOOL enabl e);

/] gets settings of auto conversion of frame to "super matrix" for quad
/1 [in] devlD - nedipix device identification

/1 [out] enable - if TRUE each franme is autonatically converted to "super
matri x" (512*512 matrix for quad) at the end (no effect for single)
typedef int (*MoxCirl Get Aut oConvToSMIype) (DEVI D devl D, BOOL *enabl e);

/1 function for conversion of "chip by chip" frane to "super matrix" frane
(for quad)
/1 [in] devlD - nedipix device identification



/1 [in] chipByChip - input buffer containing frame where data are in chip
by chi p order

/1 [out] superMatrix - output buffer for super matrix frane (frame contains
proper inage)

/1 [in] buffSize - size of buffer in bytes (for size check)

/1 [in] buffType - buffer types (allowed values - TYPE |16, TYPE |32,
TYPE_DOUBLE)

typedef int (*MpxCirl ConvToSuper Matri xType) (DEVI D devl D, const byte

*chi pByChi p, byte *superMatrix, u32 buffSize, Data Types buff Type);

/1 function for conversion of "super matrix" frane to "chip by chip" frane
(for quad)

/1 [in] devlD - nedipix device identification

/1 [in] superMatrix - input buffer with super matrix franme (franme contains
proper inage)

/1 [out] chipByChip - output buffer containing frane in chip by chip order
/1 [in] buffSize - size of buffer in bytes (for size check)

/1 [in] buffType - buffer types (allowed values - TYPE |16, TYPE |32,
TYPE_DOUBLE)

typedef int (*MpxCirl ConvFronSuper Matri xType) (DEVI D devl D, const byte
*superMatri x, byte *chi pByChip, u32 buffSize, Data Types buff Type);

/1 1 oads pixels configurations (mask bit, test bit, and 3-bit threshold
adj ustenents) from "binary pixels configuration" file

/1 [in] devlD - nedipix device identification

/1 [in] fileName - filenanepath of binary file, if it is NULL default
filenane based on chipboard ID is used

/1 [in] loadDacs - if TRUE, DACs are | oaded from "$fil eNane. dacs"

typedef int (*MpxCirl LoadPi xel sCf gType) (DEVI D devl D, const char *fil eNane,
BOOL | oadDacs);

/1l saves pixels configurations (nmask bit, test bit, and 3-bit threshold

adj ustenents) to "binary pixels configuration" file

/1 [in] devlD - nedipix device identification

/1 [in] fileName - filenamepath of binary file

/1 [in] saveDacs - if TRUE, current DACs are saved to file "$fil eNane. dacs"
typedef int (*MpxCirl SavePi xel sCf gType) (DEVI D devl D, const char *fil eNane,
BOOL saveDacs);

/1 1 oads pixels configurations (nmask bit, test bit, and 3-bit threshold
adj ustenents) fromseveral ASCII files

/1 [in] devlD - nedipix device identification

/1 [in] naskBitFile - filenanepath of ASCII file containing nask bit for
each pixel (0 nmasked)

/1 [in] testBitFile - filenanmepath of ASCII file containing test bit for
each pixel (0 test bit active)

/1 [in] thiFile - filenanepath of ASCI| file containing val ues
corresponding to THL adjust bits for each pixe

/1 [in] thhOrModeFile - filenanmepath of ASCII file containing val ues
corresponding to THH adj. bits for each pixel (for Medipix) or node mask
(for Tinepix)

/1 [in] loadDacs - if TRUE, DACs are | oaded from "$fil eNane. dacs"
typedef int (*MpxCirl LoadPi xel sCf gAsci i Type) (DEVI D devl D, const char
*maskBitFile, const char *testBitFile, const char *thlFile, const char
*t hhOr ModeFi | e, BOCOL | oadDacs);

/1l saves pixels configurations (nmask bit, test bit, and 3-bit threshold
adj ustenents) to several ASCII files
/1 [in] devlD - nedipix device identification



/1 [in] maskBitFile - nane of file to which mask bit for each pixel (O
masked) will be witten

/1 [in] testBitFile - nane of file to which test bit for each pixel (0 test
bit active) will be witten

/1 [in] thiFile - nane of file to which values corresponding to THL adj ust
bits for each pixel will be witten

/1 [in] thhOrModeFile - name of file to which values corresponding to THH
adj. bits (Medipix) or node nask (Tinepix) for each pixel will be witten
/1 [in] saveDacs - if TRUE, current DACs are saved to file "$fil eNane. dacs"
typedef int (*MpxCirl SavePi xel sCf gAsci i Type) (DEVI D devl D, const char
*maskBitFile, const char *testBitFile, const char *thlFile, const char

*t hhOr ModeFi | e, BOOL saveDacs);

/1 ACQUI SI TI ON CONTROL
11

/1 performacquisition in frane node

/1 [in] devlD - nedipix device identification

/1 [in] nunberOf Frames - acquisition count

/1 [in] timed EachAcq - tine of each acquistion in seconds

/1 [in] fileFlags - conbinations of format flags (use bitwise or "|") for
savi ng (FSAVE Bl NARY, FSAVE ASCI |, FSAVE |16, FSAVE U32, FSAVE DOUBLE
FSAVE_NODESCFI LE), if fileFlags=0 frames are held in nmenory

/1 [in] fileNanme - basenane of filenane (if fileFlags is set properly),
resulting file name is created by appendi ng acquisition nunber to basenane
/1 flags FSAVE_BI NARY/ FSAVE_ASCI | and fl ags

FSAVE_| 16/ FSAVE_U32/ FSAVE_DOUBLE are mnutual | y excl usive

typedef int (*MoxCrl PerfornfFranmeAcqType) (DEVID devl D, int nunberOf Franes,
doubl e ti meCf EachAcq, u32 fileFlags, const char *fil eNane);

/1 performacquisition in integral node

/1 [in] devlD - nedipix device identification

/1 [in] nunmberOf Acq - acquisition count

/1 [in] timed EachAcq - tine of each acquistion in seconds

/1 [in] fileFlags - conbinations of fornmat flags (use bitwise or "|") for
savi ng (FSAVE Bl NARY, FSAVE ASCI |, FSAVE |16, FSAVE U32, FSAVE DOUBLE
FSAVE NODESCFI LE)

/1 [in] fileName - filenane (if fileFlags is set properly) to which
integral frane will be automatically saved

typedef int (*MpxCirl Perform ntegral AcqType) (DEVI D devl D, int nunber Of Acq,
doubl e ti nmeCf EachAcq, u32 fileFlags, const char *fil eNane);

/1 performtest pul se acquisition

/1 [in] devlD - nedipix device identification

/1 [in] pul seHeight - height of pulses [V]

/1 [in] period - period of pulses [s] (distance between pulses is sane as
length i.e. period/?2)

/1 [in] pul seCount - nunber of pulses

/1 [in] manual - controls nanual /autonmatic handling of spacing/ctpr, 0 =
automatic, nonzero manual (for MXR for manual control this variable has to
contain columm test pul se register)

typedef int (*MoxCrl PerforniTest Pul seAcqType) (DEVI D devl D, doubl e

pul seHei ght, doubl e period, u32 pul seCount, u32 manual);

/1 performfull digital test (wite randomnmatrix, read it back and counts
nunber of pixels where val ues agree)

/1 [in] devlD - nedipix device identification

/1 [out] goodPixels - nunber fo good pixels (custom nay be NULL)



/1 [out] franmelD - if franelD is specified (custom nay be NULL), franme is
created and its IDis stored in *framelD, caller is then responsible for
cl osing frane

/1 [in] delay - delay between witing and reading nmatrix (in s)

typedef int (*MpxCirl PerfornDi gital Test Type) (DEVI D devl D, u32 *goodPi xel s,
FRAMEI D *franmel D, BOOL show, doubl e del ay);

/1 abort operation in progress
/1 [in] devlD - nedipix device identification
typedef int (*MpxCirl Abort QperationType) (DEVID devlD);

/1 SWtrigger for acq. start/stop; can be also used to prenmaturely
term nate acq. in other nodes than SWtriggered

/1 [in] devlD - nedipix device identification

/1 [in] trigger - trigger type (TRl GGER _ACQSTART/ TRI GGER ACQSTOP)
typedef int (*MpxCirl TriggerType) (DEVID devlD, int trigger);

/| BUFFER CONTRCL
I

/1 close opened franes
/1 [in] devlD - nedipix device identification
typedef int (*MpxCirl d oseFranesType) (DEVI D devl D)

/1 copy frame fromlast acquisition to supplied i1l6[] buffer, this
functionality is availaible for all acquisition nodes (even for acquisition
to files)

/1 this function can be used for asynchronous access to buffer (e.g. during
acquisition, so buffer for error nessage should be provided

/1 [in] devlD - nedipix device identification

/1 [out] buffer - supplied buffer for frane

/1 [in] size - size of buffer (for size-check)

/1 [in] franmeNunber - zero-based index of frane

typedef int (*MoxCirl Get Franel6Type) (DEVID devlD, i16 *buffer, u32 size,
u32 franmeNunber);

/1 copy frane fromlast acquisition to supplied u32[] buffer, this
functionality is availaible for all acquisition nodes (even for acquisition
to files)

/1 this function can be used for asynchronous access to buffer (e.g. during
acquisition, so buffer for error nessage should be provided

/1 [in] devlD - nedipix device identification

/1 [out] buffer - supplied buffer for frane

/1 [in] size - size of buffer (for size-check)

/1 [in] franmeNunber - zero-based index of frane

typedef int (*MoxCirl Get Frane32Type) (DEVI D devl D, u32 *buffer, u32 size,
u32 franeNunber);

/1 copy franme fromlast acquisition to supplied double[] buffer, this
functionality is availaible for all acquisition nodes (even for acquisition
to files)

/1 this function can be used for asynchronous access to buffer (e.g. during
acquisition, so buffer for error nessage should be provided

/1 [in] devlD - nedipix device identification

/1 [out] buffer - supplied buffer for frane

/1 [in] size - size of buffer (for size-check)

/1 [in] franmeNunber - zero-based index of frane

typedef int (*MpxCirl Get FraneDoubl eType) (DEVI D devl D, doubl e *buffer, u32
size, u32 frameNunber)



/1l saves selected frane to file in various formats

/1 [in] devlD - nedipix device identification

/1 [in] fileName - filepathnane of file, if output is set to multiple files
(see flags paraneter) this filenane is a base nane (final filenanme contains
i ndex suffix)

/1 [in] frameNunmber - zero-based frane index, if franeNunber is ALLFRAMES
all franmes are saved

/1 [in] flags - bitw se conbination of follow ng flags: FSAVE_BI NARY

FSAVE _ASCI |, FSAVE 116, FSAVE U32, FSAVE DOUBLE, FSAVE NOCDESCFI LE

/1 flags FSAVE_BI NARY/ FSAVE_ASCI | and fl ags

FSAVE_| 16/ FSAVE_U32/ FSAVE_DOUBLE are mnutual | y excl usive

typedef int (*MoxCirl SaveFraneType) (DEVID devl D, const char *fil eNanme, int
franeNunber, u32 flags);

/'l retrieve value of attribute fromselected frane

/1 [in] devlD - nedipix device identification

/1 [in] frameNunber - zero-based index of franme fromlast series of

acqui sition

/1 [in] nane - nanme of attribute

/1 [out] value - output buffer for attribute

/1 [in/out] size - size of output buffer, if buffer is too small for data
of selected attribute MPXERR BUFFER SMALL is returned and "size" contains
required buffer size

/1 [out] type - type of attribute (may be O if caller do not want this

i nf ormati on)

typedef int (*MpxCirl GetFraneAttri bType) (DEVID devl D, int franeNunber
const char *nane, byte *value, u32 *size, Data_Types *type);

/1 converts frameNunber to framel D

/1 if frame acquisition was perforned to file and therefore there is not
correspondi ng frame registered in nanager the new frame is created and

regi stered

/1 [in] devlD - nedipix device identification

/1 [in] frameNunmber - zero-based index of franme fromlast series of

acqui sition

/1 [out] franmelD - id of corresponding frane

typedef int (*MoxCirl Get Franel DType) (DEVI D devl D, int frameNunber, FRAMEID
*framel D) ;

/1 1 NFO FUNCTI ONS
11

/1 gets info about device (interface+nedi pix)

/1 [in] devlD - nedipix device identification

/1 [out] devinfo - info structure describing capabilities of

i nterface+nmedi pi x

typedef int (*MpxCirl GetDevlnfoType) (DEVID devl D, Devlnfo *devlnfo);

/1 gives basic information about sel ected nedipi x device

/1 [in] devlD - nedipix device identification

/1 [out] nunber O Chips - nunber of chips

/1 [out] nunmber O Rows - number of rows to which is chips are placed in

/1 [out] chipBoardl D - chipboard ID

/1 [out] ifaceNane - nane of hardware interface (nuros, usb,... ) whichis
used

typedef int (*MoxCirl Get Medi pi xI nfoType) (DEVID devI D, int *nunber O Chi ps,

i nt *nunber Of Rows, char chi pBoardl O MPX_MAX CHBI D], char

i faceNane[ MPX_MAX | FACENAME] ) ;



/1 provides information about acquisition (in progress or conpleted),
(acgNumber, ...) pointers can be NULL

/1 [in] devlD - nedipix device identification

/1 [out] acgNunmber - zero-based acqusition nunber

/1 [out] acqTotal Count - total nunber of acquisition which was ordered
/1 [out] acqType - type of acqusition (possible output values -
MPXCTRL_ACQTYPE_FRAME, MPXCTRL_ACQTYPE_FRAME FI LE,

MPXCTRL_ACQTYPE_| NTEGRAL, MPXCTRL_ACQIYPE | NTEGRAL_FI LE)

/1 [out] franmeFilled - nunber of frames that are available fromlast serie
(inintegral node - nunber of integrated franes)

typedef int (*MpxCirl Get Acql nfoType) (DEVI D devl D, int *acgNumber, int
*acqTot al Count, int *acqType, u32 *franeFilled);

#def i ne MPXCTRL_ACQTYPE_ FRAME 0 /1 frames to nenory
#def i ne MPXCTRL_ACQTYPE FRAME FI LE 1 /1l frames to files

#def i ne MPXCTRL_ACQTYPE | NTEGRAL 2 /1 frames integrated to
single franme in nmenory

#def i ne MPXCTRL_ACQTYPE | NTEGRAL FI LE 3 /1 frames integrated to

single file

/1 gets infol/error nessage for sel ected nedi pi x device

/1 MpxCtrl library registeres several callback events (see MPXCTRL_CB XXX)
- one of this is MPXCTRL_CB | NFOVBG

/1 when inportant/error condition occurred this event is set and plugins
registered for this event can call in callback function nmpxCtrl Getl nfoMsg
function to obtain this info/error nessage

/1 [in] devlD - nedipix device identification

/1 [out] nmsgType - info/error code

/1 [out] msg - pointer to info/error nessage

typedef int (*MoxCirl GetlnfoMsgType) (DEVID devlD, int *msgType, const char
**n8g) ;



