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Package Xtc

The Xtc package defines several classes.

Class XtcFilelterator

An xtc file is a collection of datagrams (Dgram). This is an iterator to loop through all datagrams in a file.

Public Member Functions:

/1 Constructor and destructor
XtcFilelterator(int fd, size_t maxDgranSize);
~XtcFilelterator();

Dgrant next();

Class Dgram

Datagram - structure of a piece of information within the xtc file.
A datagram contains: Sequence, Env and Xtc.

Sequence Env Xtc

Public Attributes:

PDS_DGRAM STRUCT // #define PDS_DGRAM STRUCT Sequence seq; Env env; Xtc xtc

Class Sequence
Defined in pdsdat a/ xt ¢/ Sequence. hh.

Public Types:

enum Type {Event = 0, Cccurrence = 1, Marker = 2};
enum {Nunber O Types = 3};



Public Member Functions:

/'l Constructors

Sequence() {}

Sequence(const Sequenceg&);

Sequence(const Cl ockTi me& cl ock, const Ti meStanp& stanp);

Sequence(Type, Transitionld::Value, const O ockTi me& const Ti meStanp&);

Type type() const;

Transitionld::Value service() const;

bool i sExtended() const;

bool isEvent() const;

const O ockTi me& cl ock() const {return _clock;}
const TineStanmp& stanp() const {return _stanp;}

Sequence& oper at or =(const Sequenceg&);

Class Env
Defined in pdsdat a/ xt ¢/ Env. hh

Public Member Functions

/] Constructors

Env() {}

Env(const Env& in) : _env(in._env) {}
Env(ui nt32_t env);

uint32_t value() const;

const Env& operator=(const Env& that);

Class Xtc

This class defines a container for data stored in an xtc file. An event is a collection of such containers. The size and location of the unspecified data

contained are defined by the "sizeofPayload" and "payload" functions. To iterate over a set of such containers see "Xtclterator.hh".

Public Member Functions:
Constructors:

/] Constructor used to create an enpty, unlabel ed
Xtc() : damage(0), extent(0) {};

/1 Copy constructor, will copy everything, but NOT the payl oad.
Xtc(const Xtc& xtc)
damage( xt c. damage), src(xtc.src), contains(xtc.contains), extent(sizeof(Xtc)) {}

/1
Xtc(const Typel d& type)
damage(0), contains(type), extent(sizeof(Xtc)) {}

Xtc(const Typeld& type, const Src& _src)
damage(0), src(_src), contains(type), extent(sizeof(Xtc)) {}

Xtc(const Typeld& _tag, const Src& _src, unsigned _danage)
danage(_damage), src(_src), contains(_tag), extent(sizeof(Xtc)) {}

Xtc(const Typeld& _tag, const Src& _src, const Danmage& _damage)
danage(_damage), src(_src), contains(_tag), extent(sizeof(Xtc)) {}

Overloaded allocation operators to allow the insertion of a dummy "Xtc" within a datagram.



voi d* operator new(size_t size, char* p) { return (void*)p;

}

voi d* operator new(size_t size, Xtc* p) { return p->alloc(size); }

/1 Return a pointer (of unspecified type) to the payl oad associated with this class

char* payl oad() const { return (char*)(this+1); }

/1l Return the size (in bytes) of the payload associated with the cl ass.
int si zeof Payl oad() const { return extent - sizeof(Xtc); }

/] Return the Xtc which is inmediately follow ng an object of this class.

Xt c* next () { return (Xtc*)((char*)this+extent); }
const Xtc* next() const { return (const Xtc*)((char*)this+extent); }
voi d* alloc(uint32_t size) { void* buffer = next(); extent += size; return buffer; }

Public Attributes:

Danmage danmage;
Src src;
Typel d cont ai ns;
uint32_t extent;

Class Xtclterator

This class allows iteration over a collection of "Xtc" objects. An "event" generated from DataFlow consists of data described by a collection of "Xtc" objects.
Therefore, this class is instrumental in the navigation of an event's data. The set of "Xtc"s is determined by passing (typically to the constructor) a root
"Xtc" which describes the collection of "Xtc"s to process. This root, for example is provided by an event's datagram.

As this is an Abstract-Base-Class, it is expected that an application will subclass from this class, providing an implementation of the "process" method. This
method will be called back for each "Xtc" in the collection. Note that the "Xtc" to process is passed as an argument. If the "process" method wishes to abort
the iteration a zero (0) value is returned. The iteration is initiated by calling the "iterate" member function.

Public Member Functions:
Constructors and destructor:

Xtclterator(Xtc* root);
Xtclterator() {}
virtual ~Xtclterator() {}

The first constructor takes an argument the "Xtc" which defines the collection to iterate over.

virtual int process(Xtc* xtc) = 0;

This function is pure virtual and must be implemented by all derived classes.

voi d iterate();

This function commences iteration over the collection specified by the constructor.

voi d iterate(Xtc*);

Iterate over the collection specifed as an argument to the function. For each "Xtc" found call back the "process" function. If the "process" function returns
zero (0) the iteration is aborted and control is returned to the caller. Otherwise, control is returned when all elements of the collection have been scanned.



const Xtc* root() const;

This function returns the collection specified by the constructor.

Class Level
Defined in pdsdat a/ xt ¢/ Level . hh

Public Types:

enum Type{Control, Source, Segnent, Event, Recorder, Cbserver, Reporter,
Number O Level s};

Static Public Member Functions

static const char* nane(Type type);

Class Transitionld

Public Types:

enum Val ue {
Unknown, Reset,
Map, Unmap,
Configure, Unconfigure,
Begi nRun, EndRun,
Begi nCal i bCycl e, EndCal i bCycl e,
Enabl e, Di sabl e,
L1Accept,
Nunber & };

Static Public Member Functions:

static const char* name(Transitionld::Value id);

Class Src

This is a base class for any source of information in the xtc file (e.g. Detector, Beamline, Process). Defined in pdsdat a/ xt ¢/ Src. hh

Public Member Functions:

/] Constructors
Src();
Src(Level :: Type |l evel);

uint32_t log() const; /1 1ogical identifier
uint32_t phy() const; /1 physical identifier

Level : : Type level () const; // level

bool operator==(const Src& s) const;

Protected Attributes



uint32_t _log; // logical identifier
uint32_t _phy; // physical identifier

Class BldInfo

Beamline data Information. This is a derived class that inherits from Src.
Defined in pdsdat a/ xt ¢/ Bl dI nf 0. hh

Public Types:

enum Type { EBeam = 0, PhaseCavity = 1, FEEGasDetEnergy = 2, NunberOf = 3 };
Public Member Functions
® Constructors and Destructor

Bl dInfo() {}
Bl dIl nf o(ui nt32_t processld, Type type);

® Accessors

uint32_t processld() const;
Type type() const;

Static Public Member Functions

static const char* name(const Bl dlnfo&);

Class Proclinfo

Process information class. This is a derived class that inherits from Src.
Holds process info for all Levels except Source.

Public Member Functions:

/1 Constructor

Procl nfo(Level :: Type |evel, /1
ui nt32_t processld, /1
ui nt32_t i pAddr); /1

uint32_t processld() const;
uint32_t i pAddr () const;
voi d i pAddr (i nt);

Class DetInfo

Detector information. Inherits from Src. Defined in pdsdat a/ xt ¢/ Det | nf 0. hh and implemented in pdsdat a/ xt c/ src/ Det I nfo. cc.

Public Types:



enum Det ector {
NoDet ect or =
Anol ns =
AnpGasdet =
AnmpETof =
Anol Tof =
AnmoMoes =
AnmoVmi =
AnoBps =
Canp =
Epi csArch =
Bl dEb =
SxrBeani i ne =
Sxr Endstation =
XppSb1ll pm =
XppSb1Pi m =
XppMonPi m =
XppSbh2l pm =
XppSh3l pm =
XppSh3Pi m =
XppSh4Pi m =
XppGon =
XpplLas =
XppEndst ati on =
AnpEndst ation =
Cxi Endstation =
XcsEndstation =
MecEndst ation =
NunDet ect or =

b

enum Device {
NoDevi ce =
Evr =
Acqiris =
Opal 1000 =
TM6740 =
pnCCD =
Princeton =
Fccd =
I pi mb
Encoder
Cspad
NunDevi ce =
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Public Member Functions

/] Constructors

DetInfo() {}

Det | nf o(ui nt 32_t
Det ect or
uint32_t
Devi ce
ui nt 32_t

0,

1, // AMO lon Monentum Spectromneter
2, |/ AMO Gas Detector (in FrontEnd Encl osure)
3, // AMO Electron Tinme-of-flight
4, [/ AMO lon Tine-of-flight

5, // AMO Magnetic bottle el ectron spectroneter
6, // AMD Velocity map imaging

7, |/ AMO Beam position screen

8, [// CFel-ASG Multi-Purpose EndStation
9, /I

10,

11,

12,

13,

14,

15,

16,

17,

18,

19,

20,

21,

22,

23,

24,

25,

26,

27

processld, /1

det, /1

det!d, /1

dev, /1

devld); /1

bool operator==(const Detlnfo & const;

uint32_t processld() const;
Det ect or detector() const;
Devi ce device() const;
uint32_t detld() const;
uint32_t devld() const;

Static Public Member Functions



static const char *name(Detector);
static const char *name(Device);
static const char *nane(const Detlnfo &);

Class ClockTime
Defined in pdsdat a/ xt ¢/ d ockTi nme. hh.
Public Member Functions:

® Constructors (ClockTime has no destructor)

Cl ockTi ne();
Cl ockTi me(const C ockTinme& t);
Cl ockTi ne(unsi gned sec, unsigned nsec);

® Accessors:

unsi gned seconds () const {return _high;}
unsi gned nanoseconds() const {return _|low }

® Operators

Cl ockTi ne& operat or =(const Cl ockTi ne&) ;
bool operator> (const O ockTi me& const;
bool operator==(const O ockTi me& const;

Class Damage
Defined in pdsdat a/ xt ¢/ Damage. hh, inline implementation.

Public Types:

enum Val ue {

Dr oppedContri buti on =1,

Qut OfF Or der =12,
Qut Of Synch = 13,
User Def i ned = 14,
I nconpl eteContribution = 15,
Cont ai nsl nconpl ete = 16

b
/1 reserve the top byte to augnent user defined errors
enum { Not User Bi t sMask=0x00FFFFFF, UserBitsShift = 24};

* DroppedContribution - means that event is "split" and contains only partial data from incomplete set of detectors. There may be another (or even
few) datagram with the same timestamp containing remaining data from the same event.

® QutOfOrder - In this case the event may contain data from one or more detector which actually belong to a different event.

® QutOfSynch

® UserDefined - reserved for user-defined conditions

* IncompleteContribution - means that data in that particular container is badly damaged, are incomplete, and cannot be used

® Containsincomplete - means that it contains one or more containers at deeper XTC levels which have IncompleteContribution damage, events
with this damage may be partially useful



12
13
14
15
16

Bi t

int32_t val ue

0x00002
0x01000
0x02000
0x04000
0x08000
0x10000

Dr oppedCont ri buti on
Qut OF Or der

Qut OF Synch

User Def i ned

I nconpl et eCont ri but
Cont ai nsl nconpl ete

= n neans 1<<n, i.e. 1 shift

Deci mal
= 1

Dr oppedContri buti on
Qut O Or der
Qut Of Synch
User Def i ned
I nconpl et eContri bution
Cont ai nsl nconpl et e

Public Member Functions:

/1 Constructor

Damage(ui nt32_t v) : _danage
uint32_t value() const

voi d i ncr ease( Danmage: : Val ue v)
voi d increase(uint32_t v
uint32_t bits() const

uint32_t userBits() const

voi d userBits(uint32_t v

ion

ed left n bits:

Bi nary
00000000000000000000000000000001
| | | |
00000000000000000000000000000010
00000000000000000001000000000000
00000000000000000010000000000000
00000000000000000100000000000000
00000000000000001000000000000000
00000000000000010000000000000000

(v) {}

return _danmage; }

)

e R R R Rae)

)

_damage &= Not User Bi t sMask;
_damage | = (v << UserBitsShift);

}

Class TimeStamp

Public Types:

enum { NunFi duci al Bits = 17};
enum { MaxFi duci al s = (1<<17)-32};
enum {ErrFiducial = (1<<17)-

Public Member Functions:

1};

_damage | = v & Not User Bi t sMask;
return _damage & Not User Bi t sMask; }
return _damage >> UserBitsShift;

}

damage | = ((1<<v) & Not UserBitsMsk);

}

}



Ti meSt anp() ;

Ti meSt anp(const Ti neSt anpg&) ;

Ti meSt anp(const Ti neSt anp&,
Ti meSt anp(unsi gned ti cks,

unsi gned ticks O
unsi gned fiducial s()
unsi gned control ()
unsi gned vect or O

Ti meSt anp& oper at or =
bool
bool
bool
bool
bool

oper at or <
oper at or >

Class Typeld

Public Types:

enum Type {
Any,
1d_Xtc,
I d_Frane,
1 d_AcgWavef orm
1 d_AcqConfi g,
| d_TwoDGaussi an,
1 d_Opal 1kConfi g,
| d_FranmeFexConfi g,
I d_Evr Confi g,
I d_TMB740Confi g,
I 'd_Control Config,
| d_pnCCDf r ane,
I d_pnCCbhconfi g,
I d_Epi cs,

| d_EBeam
| d_PhaseCavity,
1 d_Princet onFrane,

Id_PrincetonConfig,

1 d_Evr Dat a,

I d_FranmeFccdConfi g,

I d_FccdConfi g,

1 d_I pi mbDat a,

Id_I pi mhConfi g,

| d_Encoder Dat a,

| d_Encoder Confi g,
I'd_Evrl OConfi g,
Id_Princetonlnfo,

I d_CspadEl enent ,

I d_CspadConfi g,

1 d_I pnFexConfi g,

1 d_I pnFex,

| d_Di odeFexConfi g,
| d_Di odeFex,

I d_Pi m mageConfi g,
Nunber Of };

Public Member Functions:

oper at or ==
oper at or >=
oper at or <=

/1
/1

11

11
| d_FEEGasDet Ener gy,

/1 LUSI

const ;
const ;
const ;
const ;

(const Ti
(const Ti
(const Ti
(const Ti
(const Ti
(const Ti

meSt anp&) ;
meSt anp&)
meSt anp&)
meSt anp&)
meSt anp&)
meSt anp&)

generic hierarchical
raw i nage

unsi gned control);
unsi gned fiducial s,

unsi gned

const ;
const ;
const ;
const ;
const;

cont ai ner

2-D Gaussi an + covari ances

Epi cs Data Type

Di agnostics

vector,

unsi gned control =0);



Typeld() {}
Typel d(const Typel d& v);
Typel d( Type type, uint32_t version);

Type id() const;
uint32_t version() const;

uint32_t val ue() const;

static const char* name(Type type);



	Pds Xtc

