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Advancing Automatlon

AD\'\NI\-\TION 1.1 FEIOWT

1 B

1.1 AFICOWT

AEX HBM Common APIOBFE G A /A1 —Y < = a7V T, FRBEHEL T — 7 70— DWW TEHIALE T,
TARTOE 78T 4 DFFIC DV TIE TOAPIE L BT LTV BCHMIER DNV T T 7 A )V BIRUTLIEE W,
I—FROY > T )IVEAPIDEHE T EICDWTIE, F2 it L TV 2 HBM.APLDemoProjectZZ SR L TL 72X 0,

CORFAAV DTN TOIA—ROYVTIUNICH CRlibENTVE T, NBIEFTEV AL —a DA ZHNELTED,
WINEBIRAELHD T Ao

1.2 .NET Framework

HBM Common APIIZC# Tadib TN TH Y, NET Framework 4.0 E T,

1.3 A4AF—=)U

HBM Common APLiZ. E—Dty k7w 7w/ r = U TR ENE T,

Oty Ty FIMEED I IATTEET O EHEMER TIAT9 %L HBM Device ScanhHEET % K5, Windows
T7ATIH—=)IVEy N7y TENET (DRI a> DL TESIR),

TIHIVETIE Y Ty I RTCDT7AIWEISTVYTDRF 2 A T4 L7 NINDY T 54 L2 F)"HBM\HBM
Common APl —L (DD, INXTOE—H)VI—F ), AZx—b A= 2—(Windows 7)£7/zlZWindows 8.x/ Windows 10
DRAAINWER(GNTDT TV 723> HBMZ WV =) 5 772 XA TESXHIC/EDE T, HBM.APL.DemoProject N D
TaY eI Ne IV RATBEICT BICIEEZIARD T 72 AMEN I TH B ZLITHER LTS,

CTITIE FFa AV B AP AU (—EBODLLIZX86 £z idx64HH TH 2 T LICHREL T EW) BRUCHT 1Y/ k
(x86KTIIERDCPUL L THEERATRE) B D

INAFUT 0 L7 RJIZIE HBM Device Scan®D At — DE|E 2[5 K5 ICWindows 7 741 7+ — )V 2% ET %
TeDDINYFT7 A IV DO T, FREPCTIE BEHEMR Ty h 7y T 2RI TRIC NS DR — e E R, 2 h
DINDGE AFv 2 DFEEET B HGIC, 2D\ F T 7 A )V EHIEERHEIR CT— 13 20DV ET,

DT 7 AT I A=)V ZfFH L TR AT LT Ny F T 7 ANV T ol KNTR— 2RI BN HDE T,

MS Visual Studio™TTFES/ BV 7 eIV RT S L CILREARY M LT, 853X TODLLAbinT L7 kY
ICa¥—ENFE 3 (64 FWindows TITEEDCPUME AL Z {# ] LT 3555 13x64 DLL, ZFN LIS 0 Y5513x86 DLL), API
7 TVETXT, Any CPUY—F 77 FVICHFAAEFNTOE T,
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Advancing Automatlon

AD\-\NMTION 21 819

2 Common API7Z{fi ] U7z BH¥E

2.1 5]

Common APLIZ. & ENIHEEE D D el HiETEELE AT NA AT 7

IVICFHAIRREZ 2 it 95 E 22 TDAQ

T —LI =TI Fl  HAZ LYY RHBM Y VT —RZRX—=AD+Y 72 ilEd % 12 Dsensor APIEFENT

WET,

Common APLIE, 773 X7 7 2V D@2 i DFMA > 2 7 2 —ADTRIE T 72D, HB/N—FI 2T T 5y b T4 —1
MERDN=RT LT 7Ty b T+ —LICYDEZ 5L ZlCa— R HEETRHEEDBIRL £ T, [ Ca— RX—27% fFH

TEEY,

22 FIAART 7Y

Common APIOFEEED/N—3 13 KD3DDELLZHBMT /INA AT 73V EYR—FLTWET,
TINM AT 7V e
QuantumX / SomatXR A=)V T —=RINEV AT I
PMX TAEEHY/ RGN > Y AT L
MGCplus R A, Mt AR, SEBRE T S A7 Lo

2.3 AV R—x2bk

APIIZ, I RTDT/NA A THA SN Hdi OB ¥z & @R 7 & 773 A A& A O TR E N, TNBIZRED

TINA AT 7 IVICEE THBT28. Fiflim DT INA AT 7

TRCDFNART7
DOHBMTINA AT 7

SYRTANDFEEINKT,

IYRFA/NE, Common APIND 574 LTHEEINE T, Lizh > T, Common APLZ. JEHN
SUYRGANRS Y —FI—T A DT NA AT 7

SYRTFANCEK S TRHICIR TEE T,

APIOELT7 2TV RDEBDTY:

IYAR—FU i

Hbm.Api.Common BRI 7 T —2 3y DFEET Y RIRA Y b CommonBi# A7 Y2 7 M ET )L,
BEARTI A,

Hbm.Api.Scan oy bT =T NDTINA AT 272D DHBMT INA ZAAF YV AN Z A LINEENT
WET NHTORMEH L M7 7TV —ay TEEMH LGN TLEEN,

Hbm.Api.Utils =TtV T2 N SBEEG

Hbm.Api.SensorDB YT — R X—ZAPL

Hbm.Api.Logging 0> APL

Hbm.Api.QuantumX QuantumX/ SomatXR7 /31 X773V DI,

Hbm.Api.Pmx PMXT /3 X773 DI,

Hbm.ApiMgc MGCTI3A X7 731 DI,

ELANVOEIEMS RS L, Common APHIR IS RT KIC3DDEELL LAV THERINTOFET, EHODE 77 1ZHBM
Common APIOYR—x 2 "X L, FEOEMIAPLEO 7 TV r— g i EOIJFHBM Y R— RV T,
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2 Common APIZ{EBLT-FR

I
1]
4

BIL B LNADEX TR T —F 72 F

742> 7)) Hbm.Api.Commonicid, ik HE /%7 ADaqEnvironment5 X U'DaqMeasurement& , % #iZ¢ [l Hbm. Api.
Common.EntitiesD—ffA 7 V=7 FETIVHAFTENTOEX T,

75 A il

DaqEnvironment GENBZTXRTOTNAAEZE VAT LR R LET,

VIR EUTREIN TV S 28, DagEnvironment.Getlnstance (2 H L TA 7 Y7 b
BIEEISTEREDHOET D TA VAR ABMERE NS . FIFH T HER TN TOER
BT INA R T7IVRE(T T A )WHEEN AFy o DRI NE T,
Scan()ZPEUM S L E T, i/ SNIAERY A MR ERICHUS TEA KIS 7TV —2a YN T
T&%7217 %< DagEnvironment.Getlnstance () ZFF U H L E 9

RDORAAY 72 F ALK T

I NI =T NDTINA Al AFv

TINA AN H i

TN A S Y]

DagMeasurement | 7—XHf$ty > ar 2EHBRUERBLET,

SOOI AR LT, d#ia 2= T LE T,

RDORARY Z2F ALK T

Ry > a DR Sz 58k

Ry > arh S ESEHIR

DAQtzv a7z Bis

DAQt v arzigik

ek U755 E Rl ez oo fid

2.4 ALw R4

APID G N TOAVR—3Y MU 772 ARG EN TS Ted ALy RO N ETL§ N TOMEIZ, 1255
ALY RB O 72 A UTRESNE T,

25 ATV ETIV

7+%> 71 Hbm.Api.Common OA 7Y/t BT VG, AR =T TINA RS Tl @H DT INA ALY R—h
LE9, QuantumX/ SomatXR.MGC. £7:13PMX7%E DT I8A AD EUAINIR EIEZ, COAT V7 s BFINEFEIELT
FILET KT ITTA L TNAARTANBIDET IWEIIRT HEETER TN D EIELIDETIVIZTXRTOD
TINAATHAINXT,
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AD\-\NMTION 25 ATITHREFIL

ZEAEDSE, — 27 Z ADevice DB 7T 2 BT B 12T THITIHNET S A7 7 VA OBIEUZ
9 20BN B B AT DI COEARINIRT INA AREICF v AR LTS, ThSDIBHIEREZ(EH I 5 0 EDH D
ESC

FINAZD T RT 1 F Bk 7O AP EBEOMEN ATTENE T DED, TNA ANOEFITR TS, ZD
FTINAZADTRTOTWNT 4 RERTEDLEINTIEDET,

[I2: Commond 7>z 277

IDisposable © IDispasable
DagEnvironment ¥ DagMeasurement ¥
Sestea Czss ciss

F Signals | Signal v MeasurementValues v
! g

b MessurementValuesBase<double>

(? 1Unit

+— VirtuatConnector ¥} | Virtuatchannet ¥
§ RestroctCass ] { Rlstract Caes. 3

| Connscror i | b Channat

v

(? 1Unit

DigitalCompressedGroupSignal
Cass

+— Digitatconnectar ¥} — Digitatchannet ¥
| spscrcam ! [ :

| b Connactor i | Chznnl

_ F SelectedFilter
IinputSignalReference

T Wit ? IFilterable

{— AnatogOutConnec... ¥ | f— AnalegoutChannel % JIna!ngOmS!gnal
| apsract Cass i | sract Cass |
| Connecror | | b Channel
K? IGenericSignal
{ Genericsignai<T= % | | CanRawsignat ¥}
| aparact iz
| Connecror
F Sensor
(}) Filterable
—{ FogConnector ¥ {"syncsignat # Se [ rogsignat v}
| Absract Ciss | L Absace Ciss 7 e |
| b connsersr bsgnal L bsynesgna
i . iR
Q 2ero " anatoginsignai
— AnatoginConnectw | " anatoginChamet v .
| Apsract Ciss | | Asract Cass i T
| Connecror | | b Channel
BridgeSensor v
iz
—+ senzor
CurrentSensor v
+ senor

NotSupportedSensor ¥
Class

b Senze:
¥ ¥
Cass Chass
PtSensor v e b=
s
b Senzer

cass
+ Sanzer
5 2 . —
a e oz cise
+ sensor b 3
—_———— iy 2 i v el ) =)
FbgAccelerometerSensor S— =
= CounterSensor ¥ P
+ Fogsensor O ]
L b sensor -
| e >
plied lepeSensor v OffScaing v
 Fogsensor e
| b sensor e
y =
FbgTemperatureSensor ~———
s PiezoPassiveSensor ¥
 FagSenzor Cod Internalimlln
L  enser 9
p =
FbgGenericSensor —— "’5‘“’ g
Cam ResistanceSensor ¥
- FagSensor Class C IS(almgCalw\atmn
| =
) )
FbgWavelengthSensor e — e
= VoltageSensor v b,
s -

- FigSensor

b Sensor
)

F FogMuitiFactorCalibration

VoltageProbeSensor %
Cass

 Sensor

=

| FbgMultiFactorCalibration ¥ |

—

CanBusSealing ¥
Class
+ Scaing

)

PwmSensor ¥
Class

b Sensor

=)

F FogSingleFactorCalibration

(" PbgSingleFactorCalibration ¥)
=

FrequencySensor v
sz

=
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2 Common API1%Z{ER LT-F% HBM

2.6 XAyt —Y AT L

Common APICIE, IR A =T VT VAT LINVEENTOET, COVAT LG FIC FHARER TR TOANY M
B IR ROBEARER Ay =T T 0= DTV ET (@1 ESH).

BLDH 2T NTDANY DAY N FT%ZMessageBroker7 7 AIE KL X T,
CHUTFAGZERIHbm. Api.Common Messaginglc 3D, W35 K USMBOEEIC I LE T

Bl
//MessageBroker handles all events of the common API.
MessageBroker.DeviceConnected += MessageBroker DeviceConnected;

void MessageBroker DeviceConnected( object sender, DeviceEventArgs e ) {
// Handle event here

}

Ay =V VAT LI TXTDOANY M IR RAE TR T, DERD EANY NV RZEERI O ALy R TG
HENT T, ARV M 2GCUIC RIS 515513, CORZ2ER LTI EWV. Z LT ®RINCCUIAL Y RICR—2 v V795
WEDHOET,

2.7 Visual StudioZ{iJ{]

Common APIZ{fiH 9 %ICl&, Visual StudioZxEDEFFEEIEE NET Framework 4.0 VAR —)LEN TV B LAED
HoET,

YEZITiEMicrosoft Visual Studio 201 2Lk & (i T2 LA BERD LET A, NET 4%V RK—kr 3 3D ITXTDIDE
TEEELENEST 51X T,

2.7.1 B

Tz ~TReference Manager’z &, LAnilicCommon API7 > 71)(32/64Ew N & A Y Ah—)V U T4V R %
ZILE T, D7 &, Hbm.Api.Common.dll3 & UHbm.Api.SensorDB.dIIND B NAET T,

LIE APID S

3 ~
Reference Manager - CommonAPI-Test Ml

I Assemblies Search Browse (Ctrl+E) P~

Qs Select the files to reference...
P COM e

- Organisieren MNeuer Ordner

m Name Anderungsdatum
o

b
5

‘ %) Hbm.Api.Common.dIl 24.06.2014 11:09 Anwendungserwe...
%] Hbm.Api.Mgc.dil 24,06.2014 11:09 Anwendungserwe...
%] Hbm.Api.Pmu.dil 24.06.2014 11:09 Anwendungserwe...
|%| Hbm.Api.QuantumX.dil 24,06.2014 11:09 Anwendungserwe...
|%| Hbm.Api.Scan.dll 24.06.2014 11:09 Anwendungserwe...

‘ (%] Hbm.Api.SensorDB.dIl 24,06.2014 11:09 Anwendungserwe...
%] Hbm.Api.Utils.dll 24.06.2014 11:09 Anwendungserwe...
|%| HBM_QX_Framework.dll 23.06.2014 0&:58 Anwendungserwe...
%] HBM_ Scan.dll 23.06.2014 08:58 Anwendungserwe...
@] HBM_ Streaming.dll 23.06.2014 08:58 Anwendungserwe...
%] lib_json.dll 23.06.2014 08:58 Anwendungserwe...

u, < ] ]

Dateiname: “"Hbm.ApiSensorDB.dIl" "Hbm.A [Cnmpnnent Files (*.dll;"4lb;".ol ']

[ add  [+] [ Abbrechen |

[ Browse... ” 0K ” Cancel

10 HBM Common API IE< =217V A04174-6.1 HBM public
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AD\‘\NB-\T'ON 2.7 Visual StudioZ {8

R DT NA ZADR R BB LA WIRD B DX TNIZ T TR E DTN AICEA T Hma o
TR ATERNT TR LW EIE. 2507227 (Hbm Api.QuantumX.dll ZE) DS HEE
DENTIRDET,

M H QIR TIE . Hbm. Api.Scan.dllF5 & UHbm. Api. Utils. dIND B MNREIC I 5 T2 EH D FH /uo

TR
Ty I TCEDXSIBBIBPIENCBIRE L TN TDDLLY 71 )V, DeviceDriver.plugins 7 7 )L, $XTD
AFIIVT 74V, BXU5e27ETEDSDefinition7 ¢ L7 M) AR A > DEXET 7 A )V E R T ML EETH B TLITTER

LTLEEL,

27247V A

Common API Z i L7zBAF i OR#EN 2 R AIRICE OB ICE. A VTR Y ADZ BN R TS ATV A%
MWYNCEMEZE B, Intellisense VT ZETS XMLY 71V (K 4EBH)BSIRT7 2 7V LR UT « L7 MDICE#E
ENTWVETEZERTZHAERHDE T APIEA VA=)V UTZER,. CNSD T 7 AU T TIIELW 7 AL R I E
ENTVBTENDOIDET, LD > T ATy RSB E R UICHKRET 5133 T,

LI 7> T YTk

Gibraltar.Agent.dll
Hbm.Api.Common.dll
Hbm.Api.Legging.dll
Hbm.Api.Mgc.dll
Hbm.Api.Prmx.dll
Hbm.Api.CuanturnX.dll
Hbm.Api.5can.dll
Hbm.Api.5enscrDE.dll
Hbm.Api.Utils.dll
HEM_QX_Framewark.dll
HEM_Scan.dll
HEM_Strearning.dll
MLog.dll
VistaDB.5.MET40.dII
Hbm.Api.DemoProject.vshost.exe. manifest
DeviceDriver.plugins

_ | Gibraltar.Agent.xml

Mj Hbm.Api.Common.xml

COpEEEEEEEEEEEEE

Mj Hbm.Api.Logging.xml
MJ? Hbm.Api.Mgc.aml
Mj Hbm.Api.Prmxxml
Mj Hbm.Api.CuantumX.xml
MEI Hbm.Api.5canxml
Mj Hbm.Api.5ensorDB.xml
| Hbm.Api.Utils.xml
MJ MLog.xml

| ] VistaDB.5.NET40.xm|

HBM Common API #1E =271V A04174-6.1 HBM public
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2 Common API1Z{EB LT-F%

L

BM

28 ALV I—r7u—art Tk
2.8.1 ZAFv

BUED R Y NI =T NTTNARZRET B7DIC, —5DTINA AT 7IVIEFHBMAF v 7o bz RZE LT
WET T NART7IVNAF Y 2T R—bL TV RN EIDZHERT 51Cid, DeviceFamily 7 7 AD 7 137«
IsScanSupported i % ZENTEXT,

fl:
MgcDeviceFamily mgcFamily = new MgcDeviceFamily () ;

bool hasScan = mgcFamily.IsScanSupported;

Iy NI =T HNDFTRTDTINA ADAF+ V729473 %I, DaqEnvironment®dScan () XY/ RD—D7% i {1 9 % 2452
NHOETAF Y ANZALE WU T 7 AV ELUTRIHENZ TR TDTNA X T 7IVZ MR LET M,
EBEA N AFY AN ALY K= 2T A AT 7IVDIHDNZREZDET,

.
// Init (all families are enumerated, scan is initialized)

DagEnvironment env = DagEnvironment.GetInstance();

// Scan for all available devices
List<Device> foundDevices = env.Scan();

A+ > H1Z, ConnectionInfo, SerialNo, Model, Name, FirmwareVersionZx & O 7 /N4 ZD—ED T /37 ¢ HS AT
SN ETHRNRBZENTEET,

AFX VA Z ALY b - T3 ZUFER S LICORRIVFFr AR A Y —T B IEELE T, - Scan()OMEUH L,
FTRTCDTNAADNKLEPWEEN TGN EDNRAETEAREENHOE T, LN > T TR TDT /N, A2 iERIC
RO %1213, Getlnstance ) DM DFET H LI, LIXSL ERASI) FFO b EHHIC AT v > T2 08N H0E T,

2.8.1 5Hm

APLIZ, FHAMEZ S92 DD 2R L X9 IDH DR H—DAF v T v ay MEADHZIUFT 2 /77ETHH,
2OHDGER el ey > a ZRETHIETT,

a2y 8 V2 BRE S B I ROFIHICHENET T
1 IS 5T /A AR LT

2. TNBEOFEIRUIETNA AR LET, ATV U RS TNNA AR EIRT L TN, AR TH TR dTHCE
ETEET, T/A RICTFE TR T 5 51EOF MOV T 5228 IR T2,

3. TNAADRINCMEH T B2 A LY — A% E L E T DN TR, 28.52 B LTI &L,

4. FRTCDTINARZINTGA=RLE T, L2 N TTRELE T DELE GHIT2®ES DT T IV —
ZRELAF 2T INA RTEHD Y TE T,

5. L\ DagMeasurementty >3V Z{ERLE T,
6. sHlL7eWME S ZEHlE Y 3 TBLE S,
7.DAQt Y ay OME(HZI TVE T,
8. DAQt v a v ERMELE T,

9. FHANEZEER N 7 7 INH&AE 5 ORHHIE Ny 7 7 IEIINICHIHE LR T,
10. DAQty g ZzfEiLE Y,

12 HBM Common API 1B =27V A04174-6.1 HBM public
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AD\-\NL-\TION 2.8 X(VI7—y7a—&avt7

FIETDHENGT 7 a i Ny T 7 ALY R BRUZA LAZ Y T O T1E2 I LS 27D BT, 7 74V b
TR EMFRESICZ 7oy FRIRC EICHE —DRA LAR Y T DRI EENE T AL ES D& ATy TTT
A2 38 E LIe MBI CEICBHED 2 A WA R Y TG LR 908 H | FRLD/ ST A—22 N U2 EHIETRL INTA—4
72 LDAYy RPrepareDaq()Z T 2721 T, I NTHT 7T HVMEICERESNE T AEITIECT/IRTA—=& XA L
25T G A Ly RO BUSHR R EZZH T 208N H 25 G HDE T 122U, T 74V Mz ZEH T 50551F
HERELUTLIZEE W, B%kPrepareDaq() DI —R RF2 A FCHM 774 )) 2B #ER LTS

5
A LAZ Y AN, GHUBAELARF ORI OSRE EEEE UTHREL % 9" (DagMeasuremnet MeasurementStartTime,

MeasurementStartUTCTime, 3k MeasurmentStartSystemTimeZz 2 ),

AT T OCT — 225163 ZIId, YR RIBRN T S 0 21 < filffl) L — 7 CtDagMeasurement FillMeasurementValues
MO T RENHDE T HROEZE. V> TV L — O E A HER ATV D&, BROME T — X DU 57k
KX THREDET,

Ty FRIROFERDET X 2L EHEL R DME Ny T 7 A — =70 — L REHWED FEEENET, LA - T,
FATHOFHINCEIfRT 59 XN TDOIEHIC DUV T, Signal. MeasurementValues.BufferOverrunOccurred 7 57 & Signal.
IsExcludedFromDaq” 57 7% # IR T 20 EMNBHD E T,

ZINT I3 ANST —R 2 BiF 9 2T DWEBAPIT — ZHSHFRIE. 77 4V F CE0IURICRIEEN TV E T, TOHM
& T =R IMTINA ADSIEED N T 7 IHE EN BB 2 PIE LR T, LIe > T 7 — ZHUG 2 A < ka2 Z OEATGIC
RET BT LIFEENDOFE A, K0 R T — XTSRRI A BRI 51E, 9 DagMeasurement7 7 AD AV AT 7%
AR iEiZ2 $57E LT NERAPLT — 2B SRR 2 255 9 2 BN B D E S (AT 7'5),

FER LIS DOVTIE 552 BT B0 FMEEN TV BT ET OV 2/ MR LTI E W,

2.8.3 By, =5 —. ik

Common APLZ A/ RIEMNFEE LT C e 2R TB3DDERAEL LNV EY R— LTV ET HmAa—RTo—%
R HFIDOHA S T 57—,

BN & A RED DD BIND T 7> a2k 3 2080 dh 555 HH LE 9, 72& 213, DagMeasurement”7 5 AT
PrepareDaq() 2P U H Uizl EIC, sHIHICB R E NS BV e - 15575 L T, 2 D5t DagNoSignalsAddedException
MFEE L, PrepareDaq()i& i LE 3 BIADRET 2 Z DD —RAE LTI AV Y FOIRT A= 2SN DF1ET
[3E 2 72455 (ArgumentNullException) 72 E DD £ 3

fil:
try {
// Create new DAQ session
DagMeasurement dagSession = new DagMeasurement () ;

// Prepare DAQ session
dagSession.PrepareDaq(); // Throws exception. No signals registered

} catch(DagNoSignalsAddedException noSignalsEx) {
// No signals registered for measurement

}

To— BRI, SHICHEDFRET B REEN DD, —EICTHBOD T/ A AR 25 G 7%E $NTORMEE
— IS L2 ORI ENE T, 2OV F VAT, 1DDTINNA RICEETER VAN E ZO—F 5T &1F
HEVFUDBOER A XV FAHIEE N, Z DR LRI T 3 A AR SN ELIRZ 5T, ORI &I,
List of Problems. 214 7T D)3 XA=2DEAT, TI—LEEHLLTHREH THE SN E I, Error& WarningDjii /5 D
25 A& Problem”7 Z AMBIREL TS 728 DU AMCEE DB TN TEET,
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EHIT, INEDAY Y R FEOVANMIZ T =D EFENTOENEIDNZRT T — )IVEDRDEZR B LT, VA
KL= WGEE. 77 a yIMERICRITEN/ e 2R TE R T M U AMIUIEREEN T EN TV S ATRENE
DWHOET, BEHF LA 2T 2T NARCEHD Y TEHEEI, COTNAADNL D1 DL ED/RTA—Z (i
WEHRE) 2L TS AN D5 L 2R AR DD E T,

T RTOEKBLTEND Y TRI% (AssignSensor, AssignConnector, AssignChannel, AssignSignal’z &) &, ZDJFEANC
W>TENFLE T,

B EEOTINA I

// Get instance of DagEnvironment

DagEnvironment env = DagEnvironment.GetInstance();

// Scan for all available devices

List<Device> foundDevices = env.Scan();

// Connect to all devices

List<Problem> connectProblems;

bool isOk = env.Connect (foundDevices, out connectProblems);

if (is0Ok) {
// No error occurred and all devices are connected,
// check list for Warnings

} else {
// Some or all devices are not connected

Bl fEE0OELET

// Change the name and sample rate of the first signal
// of the first channel of the first connector
Signal firstSignal = myDevice.Connectors[0].Channels[0].Signals[0];
// Change name
firstSignal.Name = "My signal name";
// Change sample rate
firstSignal.SampleRate = 19200;
// Assign changes back to device
List<Problem> assignProblems;
bool isOk = myDevice.AssignSignal (firstSignal, out assignProblems) ;
if (is0k) |

// No error occurred, signal could be assigned

// Check for possible warnings

if (assignProblems.HasWarning()) {

// Check each warning

}

} else {
// Signal could not be assigned to device

}

2.8.4 TINAADINTA—Z]L

TINA AT ST A—=2{bT BITlE, Tz 2R, L P ZEID Y THIE RO FNECHES R EAHDE T
o« TONA AR

c FINAADL TV 27 b T IVNODR BT T )8 T ¢ 25

< R TNA ISR ED YT

HE: ATV INETIVHND TN T A ZEBLTCE N—RIL T TNA ADEIBEBEINE A Bz AR
BTl ST B AssignXYZEIEE LU H T B ENHDE T,
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fil:
// Change the name and sample rate of the first signal of the first channel of the
// first connector

Signal firstSignal = myDevice.Connectors[0].Channels[0].Signals[0];
// Change name
firstSignal.Name = "My signal name";

// Change sample rate

firstSignal.SampleRate = 19200;

// Assign changes back to device

List<Problem> problemsDuringAssign;

myDevice.AssignSignal (firstSignal, out problemsDuringAssign);

2.8.5 T3 A ADJil Y]

TINA ZADFAIC LD TINA ZAD 71y 7 HEICATREZRBRD R L THITENS TEDRAEE N E I, CommonAPLE
W ZA LAR T M LTI O T 7 5 A AR TR L 723 B2 F281 9 % 72, TORAIXF Iy 7 DT 7314 A
T,

W CT77 VDD TINA A7z sHill T 58555, 3 XTO T 7 UMW —7 )R —ZAD[RIA /1L MGCEPMX DI &I N

ZNoEMY —7)0, QuantumX/ SomatXRD & & FireWire 77 —7 V7 E) 2 R—h LT3 728 8 1Z 7734 AD

FIHACRE S BRI DD E A TeE LT 27 /A X7 7 IV XTI DTV TIVL—F TLDDT I8, ZADH
ZEHlT 255 TE Bx2 TV I L —DESDRYIDEA LAZ Y TR Z5EMH0E T (PMXE L),

BIR 2T INA AT 7V DEDT I3 Z %2519 2556 (fl: PMXEQuantumX/ SomatXRZz A G HETEE), £zl
A —7 )V CRIER TE R (Bl BEEEDN RN T) 1DD 7 7 2V OBED T /31 A7 51T 235 6 ROBEA BELE S

¢ ALY YT INL—FTCHH>TE BIEZDTINNA ZRADFHINED R A LAZR Y TN B,
o MUY TNV —bTH>TE, T/A AR S EHIMEOBE Hir 0 FE T,

SN TNAZADTY /75— D 100%FEHAL THEL G T XA LAR Y TRIEIE 252179 25565 API
WBEICRCY Y TV — b2 I 5 E 51 U TR CBOFHIEZ IR L X 9. 5> IV IV —T N IRbiEW E5
(f51: 19200HZ) W3 > 7V T N —T RAKICERUE ENBEHINED B2 EF T 2728, —E DI HIREE 5 & APINTHER
INV T 7 H—IN=F Y DFRAET BATREEN DD KT, WY XA LY — A2 920 JERIICatifllzZ a9 5 2 Lic kD,
5B e i/ NIRICHI Z T2 D HERRULIED TEE S,

JEFIACEHIG 25 5. APLIE Y > 7V L — M)V —T WD IR E 5 OFHIEDO I TR AL HITTRTORES
DN CORHIMEZIER S T2 N T 7 A —N\—F VIEFEELTE A,

TINA 27z AT % 72812, APLEW DA D " TimeSource R LE T H, TNSIEHAT LE TR TDT /A X THR—F
ENTVEDITTEHOERA,

e AutoTimeSource: 7734 ZENEBIEIH A X2 EH L E 9 7L Z1E FireWire 77 — 7 V2N LTSN TV S EED
QuantumX / SomatXR 7731 ZZEHAT B356. £ M —7 )V 72 i H U TEZEDOMGCETZIEPMXT 73 A X
EEHIIS 2551, CORA LY —ADMEHTEE T,

* NtpTimeSource: 7734 A&, Network Time Protocol(NTP)Z (I LC, A2 ¥a—X 3w NI —T 2K Tr 0y 77 kiE
DA LY —NEFALES, O—I)V )7 2y hT =TTl 1SUBKDEN /Oy TGS RELET,
7z& 213, QuantumX/ SomatXREPMXZE 72 I1EMGCT /3A A&{TUTHIE T 25 &1, TORA LY —AhMEH
TEET,

» PtpTimeSource: 773 A&, Precision Time Protocol(PTP)Z{i /LT, A ¥ a—2 3y NI =7 Rk Tr 1y 7% [
LET I—)VI 7 3y b =7 Tl XA 7 af ARG ORI 070y i 2 EHLE T,
tz& Z1E FireWirefR I CHEFI N TV AW EEE E 2 QuantumX/ SomatXRT /34 A& HE T ZIHEIC. TD
2A LY —AMMERATEEXT,

« EtherCatTimeSource: 7734 A, Ethernet for Controller and Automation Technology(EtherCat)Z{f L C. i
TINARLFALE T, BT <A/ OEFH Oy Tk EZ R LE T,
jel 21X, FireWireff I T EIN TRV EFEE F 2 QuantumX/ SomatXRT /31 A& HIE T B 5EIC. 2O
ZALY —ADMEHTEET,
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HBM

[ E 2 789 512 1d. Device.GetTimeSourceQuality (...) ZPFU HH L E T, 2HUCK D BIHED XA LY —ANDE T
ke AL TV ATimeSource DFRIEIC IS Ul 2EE M2 S 3 CF MR ENE T,

KOHZ, PMXF X U QuantumX/ SomatXR7 7 NA A& REE DNTPH— L [[IHAS % 751k & 7y VB D[RO RS %

MRS B ITEZRLTVE T,

// Assume we have a list of connected devices:
// First one is e.g. a QuantumXDevice
// Second device is e.g. a PmxDevice
List<Problem> problemsDuringAssign;
// Setup time source...

foreach (Device device in devicelist)

{

(_deviceList[0])
(_deviceList[1])

// Create an NTP time source with a valid NTP-Server
device.TimeSource = new NtpTimeSource("172.19.160.111");

// and assign it

if (!device.AssignTimeSource (out problemsDuringAssign))

{

// error handling: e.g.

}

// wait a while
System.Threading.Thread.Sleep (5000) ;
foreach (Device device in devicelist)

{

// check offset to NTP server in ms and further quality parameters

double offset;
string quality;
device.GetTimeSourceQuality (out offset,

check the problems here...

(let the devices synchronize this may take a moment...)

out quality);

Console.WritelLine (string.Format ("Time offset in ms between NTP server and

device {0} = {1} ",
}

// Following similar output will be generated:

device.Name, offset));

// Time offset in ms between NTP server and device MX840 RT = -1,072
// Time offset in ms between NTP server and device PMX 01 = -2,141

2.8.6 ZDfl ke

BT INA ARIET ZF DT INA R A ORI HEBER T R— R LT3 728 APIOHEIE S /M ZFEI N TV EE A,
TNSDERIGREREL . BT 31 AD 7 11785 ¢ Additional Function® FlcHHE T,

il:

// Init (all families are enumerated, scan is initialized)
DagEnvirenment env = DagEnvironment.GetInstance();

// scan for QuantumX devices only
List<Device» foundDevices = env.Scan(new List<string> { "QuantumxX" });

// Cast to concrete QuantumX device
QuantumXDevice gxDevice = (QuantumXDevice) foundDevices[@];

gxDevice.AdditionalFeatures.

AssignXmlView -
DisableConnector
DisableLedBlinking
EnableConnector

Equals

GetHashCode

GetType

GetXmlView -

e ee
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AD\-\NB-\TION 2.9 LY F—2~—2ZAPI

FTARTDTNAA 773V (QuantumX /SomatXR, PMX, MGC) CHR—rEN TV B IFFICEERRRIEEED 1D,
TINAZNDVDOPBZEA LTIV R IV TI ST NNA AT 70, BAENEREE T UL CTh T hIC
IR B ETTDANZ AL ZFEELRTH, TS RAICERE FET "TENTELL VI HFEANH XTI DONTIE,
5.6 2L TLIEE N,

COEENS AT L. BiffCommon APITEHZET KR—rENTWERWT NS ZADOBBZEEHTEL XA ET,

T COBBEZMER T 258 FHEDT /A AD@E 70 MV IEREICHI 2 REN DD E T, Lich > T, SO
ZEH S 25 E I I ERL TR E W,

2.9 Y7 —2~N—ZAPI

Common APLICIE. "FHAWOEH"HBM Y > T —Z_XR—=ZA(1FEAEDHBME VYR EENE ) e BT D
EHICHHTER1—PE YT —IR—ADZEDT T L—bIMFELTVETD,

WAL Y ZER L T/NTA—=2{t T 272D APUIEHAIRER SR TD Y RA T ZDTWRT 4 ZEEKT B
YA TV 7 bET IV ERBLE T, SensorDBManagerZ i 9% & APITRHE DL 27— 2= Dt 7%
EHTEET,

29.1 Y AT I MNETIV
L ET IV, ARiTZEMIHbm ApiSensorDB Entitiesic % T 74 T4 7T Al K> TEENE T,

Lo T T IR ET

O 15ensorDB
I
SensorDBManager ¥ B | Descriptor ¥
Sealed Class F Descri ptors T Cless
-
( J HierarchicslCategoryChilds
HierarchicalCategory LA SR @i f Saling | Seling ¥
Clasi | & Sensors | abstract Class =} Abstract Class i
r 1 i i |
M Category # Cagory o
& ! BridgeSensor v CurrentProbeSensor
— Class ===
¥
E::M J P sansor = Sansac
X
| Currentsensor v [ Lvdtsensor
Class
= Sensar # sencar
¥ i i rSensor
Class : s
-+ Sansar =+ Senear
Prsensar ¥ ™ ¥ ) v
Class - R s
+ Sersar + PaintScalingBase +

T

TR
Motsuppartedscaling. ¥ |
{ Thermac %) w 2‘;
Class el
+Sensor
.

CanBusSensar ¥ lepeSensor b4 | otfscaling e
Clags Class Clats
5 Sonsar ~+ Sangar ﬂ‘  catng
.
iezoPassi
.

\

"

 InternalScaling )
Class

+ Seafing
-_—

—
: j | o =
(FhaAccrlerametersensor ¥ | il :“;f i ) IscslingCalculation
Class P 2
}7 v

= FagSenser a;:s
L < \'olug Sensor i
FhgStrainGageSensar ¥ o \ J
L | Class o
- FogSensor - -
S ("Val Itag R b tisor. v | CanBusScaling ¥ |
& o) Clae
FbgTemperaturaSensor w _’5 = «‘ e
p

M FbgMuttiFactorCalibration

FhgMultiFactorCalibration ¥
Class

M FogsingleFacterCalibration

FhgSinglefactorCalibration %
Class

e
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=
m
4

YUY AT V2P ETIVIEEICRD I T ATHRENE T

D e

i

Sensor IAXCOYHL T DER LA T A,
BridgeSensor 7)Y, 24 7 1 BridgeType THE/E (Quarter, Half, Full),
CanBusSensor CAN SARE I TRt E e,
CounterSensor AN NN

CurrentProbeSensor RIS S

CurrentSensor [ R

FbgSensor TRCONEE Y OBER LT HEAT T A,
FbgAcceleratorSensor HAImEE Y
FbgStraingageSensor HEAROTHT =T
FbgTemperatureSensor JeFURE Y,

FbgGenericSensor e E Y,

FbgWavelengthSensor YeEvr Y,

FbgMultiFactorCalibration

et LY DR ORIET i

FbgSingleFactorCalibration

Y T DB EERORENG R,

FrequencySensor I#EE Y,

IepeSensor IEPEt Y,

LvdtSensor LVDTt Y,

NotSupportedSensor Common APIINT /A AN SEEZ#HHND APITH R—rENTWia 0t Y21
(RIGE> Y 8) 2 RO T2 ATV b,

PiezoPassiveSensor Ny TV Y,

PotentiometerSensor RTvai—~,

PtSensor ToF g Y,

PwmSensor IIVARZ Y,

ResistanceSensor Kt v,

SsiSensor SSIe Y,

ThermoCoupleSensor P—EHT ),

VoltageProbeSensor BESO—=T Y,

VoltageSensor BIERE T

Scaling FTXRTDAT =V T OERUIIEART TR,

GageFactorScaling 7= 7792 Ar—1) % (K-Factor, 7'V YFactor),

InternalScaling WEBT INARADRT =T T AEH DA =V 7 2§ 2 A iE,

NotSupportedScaling TINAZAMZDFIE TAPITHR—FLTCOWRWAT =) 7 2L T025E. 2D
A=V RZATIAE] CUE T LW AT =) V7 Y R— 358 L0 7 — L
Tr 7 ETINAZTHEHALUTED APIDEHWHMNOED TH S5 EI1CHA T S A REM:
W%,

OffScaling TINA ZD A —1) 27 72 50,

PolynomialScaling ZHARAT =V T, ZHAE T AV FDVA D EENS,

TableScaling EEERRD A —) 7 (T =7 VD TEZR SN,

TwoPointScaling 2RAV A=V,

ZeroSpanScaling POV A=Y,

PointScalingBase FTRTCDORA Y IR—=ZADAT—I 7 (BT RIS 2 BAVFERE)DER Uiz A
75ZO

PolynomialSegment ZHXATr =T OH—1 T A M flbfix it TE#.
PolynomialTerm®DU AW EEN D,

PolynomialTerm LI T AL SO IREL 550 72 8 78, Bl 213 5x2,

ScalingPoint RAYIR—=ADRT =V (7—=T ), B AR E)DH—Zr —1) 7 5RA 2 b
ZxfiEyii T,

Descriptor T—=RY—MREBHEEEDY VYO EET,
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AD\-\NB-\TION 2.9 LY F—2~—2ZAPI

Bl: 20RA VA=V TR Uz YA T Y2 7 OFEK
// Create new sensor object

BridgeSensor newSensor = new BridgeSensor();
newSensor.UniqueName = "Sensor 200";

newSensor.Wiring = BridgeSensorWiring.SixWire;
newSensor.MinExcitationVoltage = 0.1M;
newSensor.MaxExcitationVoltage = 15;
newSensor.PreferredExcitationVoltage = 5; // 5 Volt
newSensor.Impedance = 350; // 350 Ohm

// Create 2 point scaling

TwoPointScaling scaling2P = new TwoPointScaling();
scaling2P.EngineeringUnit = "kg";
scaling2P.MaxEngineeringRange = 200;
scaling2P.MinEngineeringRange = -200;
scaling2P.ElectricalPl = 0; // x1
scaling2P.EngineeringPl = 0; // vyl
scaling2P.ElectricalP2 = 2; // x2

scaling2P.EngineeringP2 = 200; /] y2

// Add scaling to sensor
newSensor.Scaling = scaling2P;

2.9.2 SensorDBManager

SensorDBManger (ISensorDB- > &2 7 = — A& 9235) &, > 2 HUfS, f A BT, HIBR I 2 HEEL . o ¥ 7 — 2 RX—2
WO Y DFEES IV—T" (17 3V) 2 ST 2 Rer SE KR SaE TR LE I,

FTARTDYE Y (FbgSensorh HifkAE) 2 R— LTV A DIFTIEHHEE Ao

WHEDX T —2RX—=ZADFTXTDOHTIAV Y D5Eeiat T Y7 bEREZIFT %113, 1SensorDB.
GetHierarchicalCategoriesZPEU H L E 3 B d 247 V2 7 b EDBIRICOWV T, K6 Z SR L TITZE 0,

BT =ER—RCT v AT BRSO SR ('EIFIE)NCHOE T,
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=
m
4

BI6 - G 7T Y, & DL

? ISensorDB
il N
ISensorDB # [Sﬂunrﬂnlda\agel L
Interface Sealed Class
y,
EIPI'DpEI'ﬁE
K ConnectionString
& Maxdnachmentlength W # HierarchicalCategoryChilds
& Providerinvarianthiame - = - P
= Methods e Catego
& CategonErist
@  ClesrConnectionPool = properties 5c .
@ DelsteCategory & ParentHierarchicalCategory L =gy -| Category #
@ DeleteDescriptor 8 Mo ==
@ Deletelanguage
@ DeleteSensor ¥ Sensors = Properties
@ DeleteSensors & CategorylD
@ DeleteThermoCoupkType # Description
@ GetActivelanguage F InternallD
@  GetAttochment & IsDeletable
@ GetCategories & |slocked
@  GaCategory & ParentCategory|D
@ GarCaregonSyinremallD 0 F postionMo
@ GetDescriptor - . \
@ GeDescriptors (+ 1 overioad) Sensor A1 M Cawgory
& Getfalbackonguage Abstract Clazs i
@ GetHienrchicolCategories = )
@  Getlanguage Properties
@ Getlonguagss & CalibratedBy
@ GetSensor (+ 1 overload) # CalibrationDate |
@ GatSensons # CalibrationExpirationDate
@ GetSensorsBase e CategoryPositionMo
@ GetThermoCoupleTypes & Comment : - .
@ GetTranslations (+ 1 overioad) #  Description i Scaiing { Scaling A
@ GaVesionlnfo # Descriptors | ; Abstrac Class |
@  HasChangedinDB & ElectricalUnit | !
@  ImportCANDatbase #  ExpectedShuntValue { ® Fields
@ InsertCaregory ¥ Info =l properties
@ InsertDeseriptor (+ 1 overload) & IsSinglelse & EngineeringUnit i
@ Insertlonguage & IsUserDEﬁned # |zEngineeringRangeRms
B InsertSensor # LastModifiedDst= # MaxEngineeringRange 1
@  InsentThermoCoupleType : Manufsctursriizms # MinEngineeringRange
@ Sovevesion Modallzms ] £, ScalingD
@  SensorExist A& MeedsScalingAdaptation | B ScalmaTyme
@ Setdcielanguage & preferredChannelame il'r«'lethods
@  Sefalbackanguage # SenserlD i L
@ ShrinkDatobase & SensorType
@ UpdareCategory # SerialNumber
@ LpdateDeseriotor (+ 1 overload) # storageLocation |
@  Updatelanguage # UniqueMame
@  UpdateSensar # Methods
@  UpdateTransistion . ’

SensorDBManagerZ {9 2 5 &51d. RO > MM B L TIEE L

¢ TNTOLFIEATIVNED LB TEN TV RDRENDHDE T, LY 26 AT 501, 7 TV ZRFT 205D
HOET,

© TRTCOE AT =) 7 7280 Y TRRENHOE S BUANZ A —) V7 ERDFI T E 2051, ScalingType
7% "Internal "ICREE I B EMBHDE T,

s LW EREZIRA LT G BHFOBIRT LISHT LW EREO#T LOBIRL O — R21ER T 2 8 EZ D HD . APT 13,
T A=)\ TSRO UT R L SFEOBERL a—RZ2/ERLE T,

210 aF¥>r
Hbm.Api.Logging#miZ¢Mlic i, TEIE A0S 7L — LT —I 2L TRy t—Y %20 J GGl T E 5 K519 5 R85
NEENTVE T (CNFTIENLoge LoupeZZ Y R—hLTWE L),

aAVTFAMNT—EAR=R TIEA, T LBEEE) A>Ty T M &S )V—T{bL, TEE & LogContext’x
ERLT BT TV NP EAINSEEE MR TEET,
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AD\-\NMTION 210 QS

aZ i 3 5854813 Bt 7 %5 Common APINZ—H DXyt —IIcinzacar Xyt —oE it LicitE
LTL7ZE0,

ROy 77 4)0 Ea—7%K > 10—RU, Loupe 7 L—LT—27% i L TIERE NI NA ) 1l T 7 A4 )Lkt
TEE 9 (http://www.gibraltarsoftware.com’Z Z#), NLog 7 L — LT — 7 & L CIERE NIz 7 7 7 1)V %
TFANT7AIVTT,

7TV —2arcOug A Y O R RS B 5 E ( RITFIE)NCHVET,

LBI7 Logging 7577 FHYOLGE S Z X EYFK

:‘ LogManager 9'*‘: FILugger L] LoggingFramewaork ]
I Seatic Class I Intesface Enum
I i
ll # Fialds Jl = Properties Loupe
I &l properties I B uDsbugtanbled Mleg
I & CurrentlegFile : # isemorenabied
: & |sDatabaseloggingEnabled | & isinfoEnabied
: & |sLoggingRunning I & tstroceenabled |- E
| # LoghrchiveDays | & tswamEnatled &'f'm
| B LegFolder I = Methacs
: # LeggingFramewark } B Owbug (+ 3 overicads) Al
I # Loglevelshctive [ 8  OcbugFormat (v T overlaad) Trace
| # Producthiame | 8  Oebugkmi(+ 1 averfoad) Debug
I B Methads | @ Error (v Foverloods) Infa
: @ Createlogger I B ErrarFormat {+ 3 everloads) Warn
I @ Flush I @ Errorkmi = 3 overloods) Effaf
: @- Loghlanager : @ info+ 3 overloods) Database
| @ St i @ infoformat (= 1 overlood) o
| @ Stop I B idnfoXmi i+ 1 overlood)
L,_ _________________ F @ Trace (+ 3 overloods)
@ TroceFormat {+ 1 owverlood)
M Wava (+ 3 overioads)
@ WavaFormat (= 7 overfsad)
B wWarnkmi (+ 1 overload)
L o
e o
LogContext #
Class
3 Proparties
& Category
= Mathods
@ LogContext (+ 1 overload)
@ ToString
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AD\-\NB-\TION 3.1 Common API V6.1 D¥rigaE

3 FEHRED ML 2L

KDL, Common APIONN— g BT 2 X F X EAMEEOM B A RLTWVET:

Bie QuantumX/ SomatXR PMX MGCplus
Device scan 4 & & (CP520D )
Measurement configuration & & &
Calibration certificates & L4 FIHAA]
TimeSource configuration « « e
Sensor configuration ad & o
Bridge & & &
CanBus ¢ FIHAA] <
Counter & & <
Current & L <
CurrentProbe FIHAA] FIHAA] FIHAA]
Frequency & & 4
FbgAccelerometerSensor & (MXFSDH) FIFAA] FHAA]
FbgGenericSensor & (MXFSDH) FIFHAA] FHAA]
FbgStrainGageSensor & (MXFSD ) HIFHASA] FI A AT
FbgTemperatureSensor o (MXFSDH) FIFHANA] FIFHAA]
FbgWavelengthSensor « (MXESDH) FFHART FAARR]
IEPE & FIAAR] L4
LVDT o L4 o
PiezoPassive & FIHAA] &
Potentiometer & & <
Pt & HIFHASAT &
PWM o L4 L
Resistance & il )ﬂ T Al <
SSI & FIHAA]
ThermoCouple & *'Jﬂﬂ T Af &
Voltage & &
VoltageProbe HIFHASA] *'J)ﬂ ] FI A AT
Analog In DAQ e e e
Analog Out (direct setting) « « e
Analog Out (channel routing) < & o
Digital In DAQ & & &
Digital Out DAQ o L L
Digital Out (direct setting) e e e
CAN DAQ & «" (CODESYS/ o
calc.F v JV#EH)
CAN Raw-DAQ & FHAA] FIFHART
Optical DAQ & FIHAA] HIFHASAT

& Common APN—3>5.0CHY R—F
«& Common APIN—526.0/6.1 LIS s

3.1 Common API V6.1 D ¥inRE
HEI U ) — RS EIIE - b D BT ST & B C IR LE S
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2fi:
o T7AINT T L—TF+1>7% (Fiber Bragg Grating: FBG)ICHED T /3 AWM R—ENZ X SITTRDE LTz (MXFS)

s FBGOAY TFAMIERE EinAT V27 FEBIEMNEIENE U7z (FbgConnector, FhgChannel, FbgSignal, FbgSpectrum,
FbgBandsDetectionResultz &)

e FBGEYR—RF B7DITBMENTZH LV Y RA T (LY TF—ZR=ZFEFENTOEEA),

* CAN Raw7 —ZHUSICBI S %5547 =7 M2 3B (CanRawChannel, CanRawSignal 7z &),

o JEFEMAE B A R— &N B X210 E Uiz (BIfE. JEFIAE 51E CanRawSignal D& T9),

s (TEDOT—28 725 1Hlffi& LT (CanRawMessages’s &) 2l TE £ 9 (TN E TlddoubleD A% K—h),

o [[AE S L IEFIE S EE LIz T — 2 UEZ Y R—FLE T,

o MGCIE R B A 0.01IcV 2w b LRI D E LIz MGCT /NA AD LS 7 3% E /HUSS %1Cid. SetTareValue
BEUGetTareValue B2 H L TIZE W,
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4.1 QuantumX/ SomatXR

4 PR 4

N—3>6.10Common APIIZ, TR TOEREE Y R— LTV EDITTREHOER A ROEF BHEY R—FEhTw

BOEDDOEZ RUTWVET:

4.1 QuantumX/ SomatXR
LU FIZAPICBHEY K FENTVRL, W ODDBERER R LE T

PHE ZHAH
IRIG time service configuration PR=PLTVEEA,
Test signals PAR=FLTVEEA,
Virtual Channels SEZITOHE T Y VIR E DA F v FVIER—F LT E A,
Firmware 4.2 560U THR—FL.4.36.12FTT AL TWVET,
TH R
TR—FLTCWERWET 22—/l MX590

4.2 PMX
LITRICPMX APCHEY R—FEN TN WO OEFER RLE T,
B&hHE A
Virtual Channels IREEFx > FIVMEFIEZIST A= TEE A,
Firmware 204U T R—R U 440F T ARLTWET,
5
Y R—FLTWEWET2—)l: PXO1EC,PX01PN, PXO1EP

4.3 MGCplus

MGCTINA R T 73V DCP52DAMNHBMAF Y > A = X L7 Y R—

FLTWE T, CP22FK72iECP420M T JE 55 MGC

TINAREAF Y Y ANZ ALY R—FLTWIR W2, ZDEH 75T 731 Al manually Tt 3 2 0 EDHD X T
MGCT /A A TFH THefe d % /7L DBNC DV TR, 5.2 BIRU T E L,

RDEICMGCCT I3 A T7IVDEIMDO—E 2 R LXK T

FERE i
Trigger WEBRU AT U IEYR—FL T E A,
Hard disk recording NI N—F T4 AZ\OFENIE G L TR Ao
Serial port VT IVA Y BZ T2 —ARS-2321FHR—h LT E A,
Virtual Channels SEZITOHE T Y VIR E DT v FVIER—F LT E A,
Sensors SSId i MGCplus Tl A R—h LTV EH A,
Firmware MGCFF A
CP52:5.0.15 LI T HR—KL.CP52 560X TC7 AL TWVET,
CP42: 4.84L B THR—MLTWVET,
CP22: 444 T R—=bLTVET,

5

PR—FLTWAERWT VT EYa—)b: MLT0.ML71S6,ML77 ML745HllD I — 785 A—%{kix L)
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5 97 FIH
51 AFv >

DagEnvironment.GetInstance ) \NO# IO U H LIS K > TFITEND AFv > OFIHbE AFv > DOFERDOFRITORM
IKIE T RTDOTNA RAZINET BT DRI D 5 ZLITFERE LTI EW (A5 M),

B Zdr > DET
// Init (all device family PLugins are enumerated, scan 1is initialized)

DagEnvironment env = DagEnvironment.GetInstance();

// This is only for demonstration purposes
Thread.Sleep (5000) ;

// —--- Scan for all available devices
List<Device> allDevices = env.Scan();

FREDTINAART 7 DB AFv LI EIR ROTTZ2EHLE T
// —--- Scan for QuantumX and PMX devices only

List<Device> someDevices = env.Scan(new List<string> { "QuantumX", "PMX" });

5.2 fidii

TINA AICHHT T B 2D DT EN DD E T RN AFv 2 FITU ARV A DS T INA ZAD 1 D29 %0,
KEE DT I3A ADIRTHMIN T TICDOD > TOBEARIE. T DT /3 RICFH TRt LE 9. % & T/ 3 AT 7IUMN
Ay VR UGS OME—DJTETEHDET,

BERLDTINA A FARHCHER TS 2 & I D IS TENHDE T, LTh 5T, Connect() XYV RIZTXTDT /A A%
FERBI R L E T,

fiil: v > UTCT A AT 5
// —--- Execute scan

// .. see above

// Connect to first found device
List<Problem> connectProblems;
bool isOk = env.Connect(allDevices[0], out connectProblems);

// Check for any problems
1if (is0k) {
// No error occured and the device is connected

if (connectProblems.HasWarning()) {
// Check possible warnings
}
} else {
// Device could not be connected

}
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Bil: MGCT 731 AL FH THekt

// Create connection info

MgcDevice mgc = new MgcDevice("1.2.3.4", 7);
// Connect to device directly without scan
DagEnvironment env = DagkEnvironment.GetInstance();

List<Problem> connectProblems;
bool isOk = env.Connect (mgc, out connectProblems) ;

// Check for any problems
if (1is0k) {
// No error occured and the device is connected

if (connectProblems.HasWarning()) {
// Check possible warnings

}
} else {
// Device could not be connected

}

Bl ¥EL DT 73 A AICFIRHCHERT U 7/ 3NA AN E Nz & SITEHZ 2 TS
// Get instance of DagEnvironment

DagEnvironment env = DagEnvironment.GetInstance();

// Thread.Sleep (3000);
// Scan for all available devices
List<Device> foundDevices = env.Scan();

// Register event handler for Connected-Event
MessageBroker.DeviceConnected += MessageBroker DeviceConnected;

// Connect to all devices asynchronously
List<Problem> connectProblems;
bool isOk = env.Connect (foundDevices, out connectProblems);

void MessageBroker DeviceConnected( object sender, DeviceEventArgs e ) {
Console.WritelLine ("Device {0} connected", e.UniqueDevicelD);

28 HBM Common API IER =27 A04174-6.1 HBM public



AdwmmngAmnmaMM

AD\-\NMTION

53t 50EWYHT

5.3 2 YDHH YT

LY ORI Y TIHEL AV ETReIATITEN
ZED Y TR EHENTT AR LT D2DRF DB ETT,

Bl: 20 AT =V T ER LTS3 OED 4T
// Scan

DagEnvironment env = DagEnvironment.GetInstance();

List<Device> foundDevices = env.Scan();

// Use first found device
Device device = foundDevices[0];

// Connect to device --> fills object model
List<Problem> connectProblems;
bool isConnected = env.Connect (device,

if (isConnected) {
// Only analog in channels have a sensor

TE, BRI T /NA R

CFVY AT ERERIHOE ALY

out connectProblems) ;

as AnalogInChannel;

AnalogInChannel ch = device.Connectors[0].Channels[0]
// Was it really an analog in channel
if(ch != null) {
// Create sensor object, add to device
ResistanceSensor resSensor = new ResistanceSensor () ;
resSensor.NominalResistance = 500; //Ohm
resSensor.UniqueName = "My Resistance 500 Ohm";
TwoPointScaling scaling = new TwoPointScaling();
scaling.MinEngineeringRange = -500;
scaling.MaxEngineeringRange = 500;
scaling.EngineeringUnit = "Ohm";
scaling.ElectricalPl = 0;
scaling.EngineeringPl = 0;
scaling.ElectricalP2 = 500;
scaling.EngineeringP2 = 500;
// Set scaling
resSensor.Scaling = scaling;
// Set sensor
ch.Sensor = resSensor;
// —-—— Assign sensor to device ——————————————————

List<Problem> assignProblems;
bool isOk = device.AssignSensor (ch,

// Check list of problems for errors and warning

/]

out assignProblems) ;
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// Scan
DagEnvironment env = DagEnvironment.GetInstance();
List<Device> foundDevices = env.Scan();

// Use first found device
Device device = foundDevices[0];

// Connect to device --> fills object model
List<Problem> connectProblems;
bool isConnected = env.Connect (device, out connectProblems);

if (isConnected) {
// Read snapshot for each signal from device (fill buffers)
device.ReadSingleMeasurementValueOfAllSignals () ;

// Iterate through all signals to show the snapshot data
List<Signal> allSignals = device.GetAllSignals ();
foreach(Signal sig in allSignals) {

// Read data from buffer

MeasurementValue snapData = sig.GetSingleMeasurementValue () ;

// Show the data
Console.WriteLine
Console.WriteLine
Console.WriteLine
Console.WriteLine

"Signal : {0} - {1}", sig.Name, sig.GetUniquelID());
"Timestamp : {0}", snapData.Timestamp) ;

"Value : {0}", snapData.Value);

"State : {0}", snapData.State);

5.5 Hiyistill

KOG, a2 a r Z2ELTEITT 2 5EZRLTOE T, COMTR . DO T VT EV AR —a %

HINELTEY, To7—/MEOUHZEKLTOE T,

Bil: 2DDEZICKBEHIE Y 3>
private DagMeasurement _dagSession = null; // DAQ session
private DagEnvironment dagEnv = null; // DAQ environment
private List<Signal> sessionSignals = null; // Registered measurement signals
private System.Threading.Timer dataFetchTimer = null; // Timer to periodically
fetch data

void ContinuousMeasurement () {

// Init

_dagEnv = DagEnvironment.GetInstance();

_dagSession = new DagMeasurement ();

_sessionSignals = new List<Signal>(); // To store our registered signals

// Data fetch timer, with callback. We start it later !!

_dataFetchTimer = new System.Threading.Timer (FetchData, null, Timeout.Infinite,

// Please note: You normally need some time to gather devices
// Thread.Sleep (3000);

// ——— Scan for all available devices

List<Device> scanDevices = dagEnv.Scan();
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if (scanDevices.Count > 0) {

// Use first device, no matter what device type it really is

Device measDevice = scanDevices[0];

// Connect to device —--> fills object model of device
List<Problem> problems;

bool isConnected = _dagEnv.Connect (measDevice, out problems);

if (isConnected) {
// Use signals from first 2 connectors
Signal sl = measDevice.Connectors[0].Channels[0].Signals[0];

Signal s2 = measDevice.Connectors[l].Channels[0].Signals[0];
[ e
// ... parameterize device --> sensor / filter etc.

// Omitted for demonstration purposes, only set sample rate!!
o
sl.SampleRate 2400; // Hz

s2.SampleRate 2400;

// We don't check problems list here
measDevice.AssignSignal (sl, out problems) ;
measDevice.AssignSignal (s2, out problems);

// Register first 2 signals for measurement session
_sessionSignals.Add(sl);

_sessionSignals.Add(s2);

_dagSession.AddSignals (measDevice, sessionSignals);

// Prepare DAQ session. We only need 1
// single timestamp per block
_dagSession.PrepareDaq() ;

// —---- Start unsynchronized DAQ session —--------------
_dagSession.StartDaqg(DataAcquisitionMode.Unsynchronized) ;
StartDataFetching(); // Start callback timer

[/ mm oo
// Stop Dag session after 5 seconds !!
Thread.Sleep (5000) ;

StopDataFetching () ;
e it

// Disconnect device
_dagEnv.Disconnect (measDevice) ;

// Cleanup
_dagSession.Dispose () ;
_dagEnv.Dispose(); // Call this only once at the end of your application

<summary>

Periodically fetch data

</summary>

<param name="o">Unused. Only needed because of delegate signature</param>

void FetchData( object o ) {

// Check if our session is running
if (_dagSession.IsRunning) {

// Transfer data into signal buffers, Keep in mind we only have 1 timestamp
_dagSession.FillMeasurementValues () ;

HBM Common API 1 E< =27l A04174-6.1 HBM public
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// Process data of each signal, e.g. store to file or show it in chart
// For demonstration purposes we only show first value on console
foreach(Signal s in _sessionSignals) {

MeasurementValues measVals = s.ContinuousMeasurementValues;

// Check for overrun
if (measVals.BufferOverrunOccurred) {
Console.WritelLine ("Buffer overrun for signal {0}", s.Name);

// How many new values do we have ?
int newValuesCount = measVals.UpdatedValueCount;
Console.WriteLine ("{0} updated values {1}", s.Name, newValuesCount) ;

if (newValuesCount > 0) {
// Show first data value
// In real world application we would take
// measVals.UpdatedValueCount from buffer
// --> measVals.Values[measVals.UpdatedValueCount-1]
double timestamp = measVals.Timestamps[0];
double value = measVals.Values|[0];

Console.WriteLine ("value: {0} : {1}", timestamp, wvalue);
} else {

// We don't have values

Console.WritelLine ("No values for signal: {0}", s.Name);

}

void StartDataFetching () {
// Data fetching every 100ms
_dataFetchTimer.Change (0, 100);

void StopDataFetching () {
// Stop data fetching
_dataFetchTimer.Change (Timeout.Infinite, Timeout.Infinite);
_dataFetchTimer.Dispose () ;
// Stop our DAQ session
_dagSession.StopDaq() ;
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#l: QuantumX 7734 ADLEDD £
// === Scan for QuantumX only
DagEnvironment env = DagEnvironment.GetInstance();
List<Device> gxDevices = env.Scan(new List<string> { "QuantumX" });

// Use first QuantumX device

QuantumXDevice gxDevice = (QuantumXDevice) gxDevices[0];

// Connect to device --> fills object model

List<Problem> connectProblems;

bool isConnected = env.Connect (gxDevice, out connectProblems);

if (isConnected) {
// Flash LED
gxDevice.AdditionalFeatures.EnablelLedBlinking() ;

// Let it blink for 2 seconds
Thread.Sleep(2000) ;

// Stop blinking
gxDevice.AdditionalFeatures.DisableLedBlinking() ;

// Disconnect from device
env.Disconnect (gxDevice) ;

#l: PMXT/8A ANDIAR YR 3L
// --- Scan for PMX only
DagEnvironment env = DagEnvironment.GetInstance();
List<Device> pmxDevices = env.Scan(new List<string> { "PMX" });

// Use first PMX device
PmxDevice pmxDevice = (PmxDevice) pmxDevices[0];

// Connect to device

List<Problem> connectProblems;

bool isConnected = env.Connect (pmxDevice, out connectProblems);
if (isConnected) {

// Use direct device communication tunnel. IDN? = ask device for its identity
string response = pmxDevice.AdditionalFeatures.SendCommand ("IDN?") ;

// Show result
Console.WritelLine (response);

// Disconnect from device
env.Disconnect (pmxDevice) ;
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// Open HBM sensor database that is located

// in the same directory as the executable

string sdbFilename= System.IO.Path.Combine (
System.IO.Directory.GetCurrentDirectory(),
"HBMSensorDatabase.vdb5") ;

// Create a sensorDBManager to get access to the

// sensor database (readonly)

ISensorDB sdbManager = new SensorDBManager (
"en",

"Data Source=" + sdbFilename+

";Open Mode=NonExclusiveReadOnly;",

"System.Data.VistaDB5") ;

// Get the complete hierarchy of the sensor database including all

// categories/subcategories and their sensors

// just add a breakpoint here and explore the nodes:

List<HierarchicalCategory> hierarchicalCategoryNodes =

sdbManager.GetHierarchicalCategories () ;
// within each hierarchicalCategoryNode you will find a list of
// sensor objects that belongs to this category

// there are various ways to get a sensor...
// e.g. by getting a list of all sensors of the sensor database
// (do that only once...) and search for a specific sensor on
// your own... (here: get a list of all sensors and search
// for the first voltage sensor)
Sensor sensor;
List<Sensor> listOfAllSensors = sdbManager.GetSensors();
sensor = listOfAllSensors.Where (
p => p.SensorType== SensorDB.Enums.SensorType.Voltage) .First () ;

// or e.g. let the sensorDBManager search for a sensor
// with a certain ID
sensor = sdbManager.GetSensor (112);

// or e.g. let the sensorDBManager search for a sensor
// with a certain unique name
sensor = sdbManager.GetSensor ("HBM T22 50Nm");
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// Open user sensor database that is located
// in the same directory as the executable
string sdbFilename = System.IO.Path.Combine (
System.IO.Directory.GetCurrentDirectory (),
"UserSensorDatabase.vdb5") ;

// Create a sensorDBManager to get access to the
// sensor database (read/write access)
ISensorDB sdbManager = new SensorDBManager (
"en",
"Data Source=" +
sdbFilename +
";Open Mode=ExclusiveReadWrite;",
"System.Data.VistaDB5") ;

// Get the complete hierarchy of the sensor database

// including all categories/subcategories and their sensors

// just add a breakpoint here and explore the nodes:

List<HierarchicalCategory> nodes =
sdbManager.GetHierarchicalCategories () ;

// Insert a sensor into a certain category of the database

// Therefore we have to do 2 things here:

// 1. Create a sensor object (we use the SensorFactory here

// to get a certain sensortype with default scaling...)

VoltageSensor myVoltageSensor = SensorFactory.CreateSensor (
SensorDB.Enums.SensorType.Voltage) as VoltageSensor;

// set the name of the sensor and further properties if you like

myVoltageSensor.Description = "my voltage sensor";

// 2. To insert a sensor into a sensor database, we have to

// choose an existing category (group) of the sensor database into

// which the sensor should be inserted.

// Here we insert the sensor into the "Imported" category of the

// database (this category exists in each user sensor database).

Category categoryIntoWhichToInsertTheSensor = sdbManager.GetCategories().
Where (c => c.Description == "Imported").First();

// Set the Category property of the sensor we want to insert

myVoltageSensor.Category = categoryIntoWhichToInsertTheSensor;

// Insert the sensor into the user database

sdbManager.InsertSensor (myVoltageSensor) ;

// ATTENTION! After successfully inserting the sensor, some

// properties of the sensor have been changed!!!

// Take a look at following sensor properties:

// SensorID, UniqueName, IsUserDefined, LastModifiedDate. ..

// To update the sensor, we just change its description here
myVoltageSensor.Description = "my updated voltage sensor";

// and update the (now) already existing sensor in the

// sensor database... (Description AND LastModifiedDate will be changed!)
sdbManager.UpdateSensor (myVoltageSensor) ;

// To delete the sensor we just call
sdbManager.DeleteSensor (myVoltageSensor.SensorID) ;
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// Start logging with a certain LoggingFramework (Loupe or NLog)
// and a combination of "ORed" LogLevels:
LogManager.Start (LoggingFramework.NLog,
LogLevel.Error | LogLevel.Warn | LogLevel.Info);

// Create a logger object that has to be used to log messages
ILogger logger = LogManager.CreatelLogger ("ApiDemo") ;

// We want to group our log entries into different parts.
// Logging uses LogContext objects to define these groups.
// Notice: The Hbm.CommonAPI will also log messages

// additional to the messages that will be logged here!

// E.g.: One group to collect entries concerning measurement tasks:
LogContext logContextMeasuring = new LogContext ("ApiDemo.Measurement") ;

// E.g.: One group to collect entries concerning problems:
LogContext logContextProblems = new LogContext ("ApiDemo.Problems") ;

// The resulting hierarchy into which the entries can be logged (using Loupe) is
now:
// Categories
// - ApiDemo
// - Measurement
// - Error: This is an error type log entry!
// - Problems
// - Info: This is an info type log entry!
//
// using Nlog, these hierarchy infos are included in the line
// that will be appended to the logfile
// e.g.: 2015-09-10 09:37:25.1234 [10] ERROR |
// ApiDemo.Measurement| ApiDemo: Error: This is an error type log entry!

// Generate some log entries (under Measurement)
// this entry will be logged because we started logging with “LogLevel.Error®
logger.Error (logContextMeasuring, "Error: This is an error type log entry!”);

\

// Following entry will *** N O T *** be logged because we
// started logging without “LogLevel.Debug”
logger.Debug (logContextMeasuring, "Debug: This is a debug type log entry!”);

// Generate log entry (under Problems)
logger.Info (logContextProblems, "Info: This is an info type log entry!”);

// End logging.
LogManager.Stop () ;

// You can find the directory and the created logfile under
Debug.Print ("Directory of the logfile: "+LogManager.LogFolder) ;
Debug.Print ("Fullt path to the logfile: "+ LogManager.CurrentLogFile);
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