Tip of the Week :

 How to use tagged structures and bitfields



Closer Look at DTYPE

typedef =truct

TINT3Z2 dArravlength;
zhort dFormat;
zhort =ferBFeason:

int dStamp;

int sysStamp

double —Etamp

char ’AG HAME _SIZE]:

DUNION (data.) Tats
1 DT‘IPE/

typedef union

1

woid *®yphr;
char *®cptr
TIHNTE #*bptr:
SIHNT1e #==ptr:
TIHT1lG #*u=sptr;
SINT32 =1ptr:
TIHNT3Z #=ulptr;
ifdef SIHTe4
SIHTed =*=]]lptr;
endif

ifdef UINTG4
OINTe4 =ullptr:
endif

float =fptr;
double #*®dptr;
1 DUHICH:

* HH w®

dTag used to identify
structures and bitfields if the
format is CF_STRUCT or
CF_BITFIELD

Note: In the Java API

» TDataType has dTag field and
getTag() method.

» Tag supplied with the
TTaggedStructure or TBitfield
constructor.




[Tagged Structures

User-defined types
o Not systematically known (by definition)

o Must register themselves with the local

structure registry.
AddFieldToSruct(tag,addr,num,type,field)
SealTaggedStruct(tag,structsize,maxarraysize);



Tagged Structures (example)

typedef =truct
{

float amplitude; . .
il el Structure reglstratlon :
float pha=ze;
int

nunberCalls:

char description[fd]:
¥ Sinelnfo;

#define quiti{i) { printfi{"Fegister struct: out of memnory-~n"); exit{i); ¥

vold registerStructs(wvoid)
static int done = 0:
if (done) return:
done = TRUE:
<% thiz must follow the order of the structure explicitly! =~
if {addFieldToStruct("Sinelnfo", OFFSETIN(Sinelnfo, amplitude), 1 CF_FLOAT, "amplitude" ) guit{l);
if (addFieldToStruct("Sinelnfo", OFFSETIN(SineInfo.frequency).l,CF_FLOAT, "frequency")) guit(l)
1f {addFieldToStruct("Sinelnfo"  OFFSETIN(Sinelnfo,. noi=se), 1. CF_FLOAT, "noi=e")) guit(l};
if {addFieldToStruct("Sinelnfo", OFFSETIN{SineInfo,. phase).1 CF_FLOAT, "pha=se")) quit{l):
if (addFieldToStruct("Sinelnfo", OFFSETIN({SineInfo. nunberCalls), 1, CF_LONG, "nunberCalls")) guit(l);
if {addFieldToStruct("Sinelnfo", OFFSETIN(Sinelnfo, description). 64, CF _TEET, "description")) guit({l};
<% terminate the structure definition like this! #*-
if {=ealTaggedStruct("Sinelnfo".=zizecf (Sinelnfo) HUM_DEVICES)) gquit({l);
<% below a status header struct =~
if (addFieldTaStruct("StHdr" OFFSETIN(StHdr . a).1.CF_INT32, "a")) quit(l):
1f (addFieldToStruct("StHdr" , OFFSETIN(StHdr b).1.CF_FLOAT,"b"}) guit{l);
if (addFieldTaStruct("StHdr" OFFSETIN(StHdr, t). 16 CF_TEXT,"t")) quit{l):
if (=zealTaggedStruct("StHdr".sizeof (StHdr), HUM _DEVICES)) gquiti(l):
<% below 3 =tatus body struct =7
if (addFieldToStruct("StBod" OFFSETIN(StBod,c).1.CF_INT32, "c")) quit{l);
if (addFieldToStruct("StBod" OFFSETIN(StBod. d).1.CF_FLOAT,"d")) quit(l):
1f (addFieldToStruct("StBod" ,OFFSETIN(StBod,e), 1. CF_DOUBLE, "="3) guit{l}:
if ({=ealTaggedStruct("StBod".sizecf (StBod) HUM_DEVICES)) quit{l):
<% below a struct compozed of the sbove header a 4 ¥ the above body o #*-
1f (addFieldToStruct("StCmp"  OFFSETIN(StCnp, hdr) .1, CF_STRUCT, "<StHdr>hdr")) quit(l):
if (addFieldToStruct("StCmp" OFFSETIN(StCnp,body) .4, CF_STREUCT, "<S5tBod:body")) guit(l):
if (=ealTaggedStruct("StCmp".sizeof (StCnp)  HUM _DEVICES)) quit(l):



Property Registration

Per API:

dout .dFormat = CP_

strncpy (dout  dTag

din.dFormat = CF_

strncpy(din.dTag. "51neInfD . TAG _HAME SIZE)

ReglsterPerert?InfDrmatlun{SIHEQH_TAG,"SinEInfD",&duut,&din,Cﬁ_EEAD,AT_UHKHOWH,
L0, "Sine Generator Information",PRP_INFO, HULL)

AG_NAME SIZE)

Per exports.csv

A i L L E - 15 H | J K L Il
CONTEXT EXPORT_NAME |LOCAL_NAIFROPERTY FROPERTPROFERTACCESS FORMAT MU _MOLDESCRIFTREDIRECTION
TEST WinSineServer | SINEGQM  Sine 8192 1 READ.SPECTFfloat 10/[-1000:1000 %][0:1000 ms]Sine Curve
TEST WinsineSerer  |SINEQM  Amplitude 10 2 READMYRITE float. CHAMNMEL 10/[1:1000 %]Sine Curve Amplitude
TEST WinSineServer  |SINEQM  Freguency 10 3 READMYRITE float. CHAMNMEL 10/ [1:60]Sine Curve Frequency
TEST WinSineServer | SINEQOM  Phase 10 4 READMWYRITE float. CHA 10/[0:512]Sine Curve Phase

TEST WinSineServer  |SINEQM  MNoise 10 5 READMYRITE . 10/ [0:100 %]Sine Curve MNoise Level
TEST WinsineSerer  SINEQM  Sinelnfo 10 B READMYRI 10| Sine Generator Information
TEST WinSineServer | SINEQM  Status 10 7 READ 10| Status bits

TEST WinsineServer | SINEGQM | StructTest 10 8 READMYRITE | struct. StCmp 10| struct test

TEST YWinSineSerer  |SINECM  SpectrumTest 8192 9 READMYRITE  spectrum 10 Spectrum test

TEST YWinSineSerer  |SINEGOM  ImageTest 192 10 READ image 10/ Image test

it = N R YRS S I



Property Registration

Per fec.xml :

SMCLALACA | LW

</PROPERTY =
- «PROPERTY =

=NAME =SineInfo </NAME =
<DEVICE_SET [=
<EGU f=
=MAX =
=MIMN [ =
<10 =4 =/ID =
<DESCRIPTION=Sine Curve Info Structure</DESCRIPTION =
SIZE_IN=1</SIZE_IMN=
<DTYPE_IN=struct.SineInfo</DTYPE_IN=
<SIZE_OUT=1</S5IZE_ OUT=

DTYPE_OUT x /DTYPE_OUT =
<ACCESS=READ |WF JACCESS =
<REDIRECTICN /=
</PROPERTY = )
e Per Java API :

public TExportPropertyiint peptd; ing prplame, 3tring prpbescription, int prpSizelut,
short prpFormatout, (Gtring prpTagOut,)int prpiizeln, short prpFormatIn, 3tring prpTagln)



(client-side)

[Structure Registration

client can do the same as the server

o Is there is logic which needs to use the
fields for something, this must happen !

o Client and server programmer usually the
same person or team.

client can discover the struct
o works for display (e.g. Instant Client).



Tagged Structures

(client-side)

Calls use dFormat = CF_STRUCT, fill in the dTag and provide
a reference pointer to the structure (that's all).

Byte swapping, alignment handled ‘underneath’.
Possible Issue:
o no 'server' reference in the registry

o possible problem if a client talks to server A with his version of
struct "MYSTRUCT" and server B with another version of
"MYSTRUCT".

o  BUT: usually systematically defined and used.

o has never surfaced as a problem!
TINE specific structs "PRPQSr4", "CLNQsr4", etc.
Server specific structs "DHS" from Event Server
Subsystem specific structs "TRCHDR" for Transient Recorders (RF)



[Bitfields

Also user-defined ‘types’
o Not systematically known (by definition)

o Must register themselves with the local
structure registry.
OpenBitField(srv,tag,format)
AddFieldToBitField(srv,tag,mask,field)



Bitfield (example)

Register the bitfield (analogous to struct)

openBitField(SRVTAG, "St=sBits"  CF_BITFIELD1G ) ;
addFieldToBitField({SEVTAG, "St=RBit=" 0x01,K "fieldl")
addFieldToBitField(SEYTAG, "St=Bit=" 0x02, K "fisld2"):
addFieldToBitField({SEVTAG, "St=RBit=", 0x04, K "field3");
addFieldToBitField(SEVTAG, "St=Bit=" 0x08,K "fi=sld4");
addFieldToBitField (SEVTAG, "St=Bits" 0xf0, "fieldbh"):
addFieldToBitField(SEVTAG, "St=RBits" 0xf00, "fiselde" )
addFieldTcBitField (SEVTAG, "St=Bits" 0x£000, "field?"):

Register the property :

dout . dFormat = CF_BITFIELD1G;

strncpyidout .dTag, "St=Bit=s" . TAG NAME SIZE):

RegisterPropertyInformation{SINEQM TAG, "SineStatud", édout, fdin, CA READ, AT UNENOUN,
10, "Sine Generator Status" . PRP_STATUS, HULL)



[Bitfields

(client-side)

client can do the same as the server

o Is there is logic which needs to use the
fields for something, this must happen !

o Client and server programmer usually the
same person or team.

client can discover the bitfield

o works for display (e.g. Instant Client — but
don’t look for now).



Bitfields

(client-side)

Never systematically defined/known

CDI database A will most likely be independent of
database B

clients will probably need to access multiple CDI
databases (e.g. instant client)

There is a 'server' reference in the bitfield registry!

no problem with server A using bitfield "StatusBits"
and server B using the same name.

No problem with name collisions !



Advantages:

Structures:
o A collection of information that needs to be

handled atomically !

Bitfields:

O

Bits or groups of bits can be named and
addressed (read not write!)

Communication client-server ALWAYS deals
with the whole bitfield.

N calls for N different fields from the same bitfield
result in one and only one contract client-server.
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