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. SCPI( Standard Commands for Programmable Instruments, often pronounced
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. A S AD’Stream DeviceD A AX"Z=5Z (|, EPICS Base/
sequencer/Asyn driver/Stream DeviceZZE{g U £ 95,

. USBTMCHUMR— K ZFERT3cHICIE. S5ICRDIENDETT,

1. libusbZzQOSIC1 YA M—ILT 5,

2. StreamDevice/streamApp/asynRegistrars.dbd (C
registrar( usbtmcRegisterCommands )
ZEBIU LT, streamApp=BEET 5,



https://cerldev.kek.jp/trac/EpicsUsersJP/raw-attachment/wiki/epics/streamdevice/Intro_StreamDevice.pdf

makeSuppor.pldF|H

. asyn/bin/<arch>/makeSupport.pl%z FlJF

. A

® mkdir YourDevice
® cd YourDevice

LT, T/\1 XY R—
TL—RMNE2FBEICEDZ ENTEEXT, (<arch>lElinux-x867% &)
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® <asyn>/bin/<arch>/makeSupport.pl -t streamSCPI

myDev1ice
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Makefile  devmyDevice.db
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. TCP socketz#|FHIZHE:
drvAsynlPPortConfigure(“OSC", "169.254.254.254:5025", O, 0O, 0);

. USBTMCZHAT %1%5:
usbtmcConfigure("OSC", 0x0957, Ox1724)

. Linux<TlZIOC~T

t X Zroott

. A EZZRE I HFRICIE

AEELEDFET,

. CDOHlDFR

T AZEE T dst.cmdA 7 U T KNRTENEFNDasyn portsx€ ANV Y K %=

ILXd, T/\1M X EIOCZEHRIT D AEICELEIERTE (™ Configure)Z1TWLWX 9,

vxil 1Configure("*OSC", "169.254.254.254", O, "0.0", "instQ", O, 0)

EfRTILBE LT ENDD XY,

[C. Asyn porta&E U CRIULBD(*OSC)Z{E > Z & T DbfllOZEE (&




vxi1 1 Configure

. vXi1 1Configure "portName”, "host name”, <flags>, "default timeout’,
priority, <disable auto-connect>

vxIName”",

. portName: asyn port&Db”7 7 1 LR TELN D, (XFF)

. host name: VXIT157/\1 ADIPF7 KL X (XX=F51))

. <flags>: no SRQ : lock devices : recover with [FCHAZ&EY MCEIDHE TSN TWS,

. default timeout: asynH\E> 7 7 # )L k Dtimeout. JZ&/NE D= < XFF > TR E,

. vxiName : “inst0”, “gpib0,0”, 7% EDVXI-117/\4 A& %= XFITIEE,

. disable auto-connect: B&IH#EHEZ1T> (0). LZEULN(1)




drvAsynl|PPortConfigure

drvAsynlPPortConfigure(portName, hostinfo, priority, noAutoConnect,
noProcesskos)

. portName:asyn port# (String)

. hostinfo: IP7 RL X : ih— hE S (CLF5)

. priority: asyn Ot X Dpriority (%)

. noAutoConnect: 1D BEIFEESHE U 7L\,

. noProcessEos : Eos(End of String) XEZ=DIE % 9 5 (0) L7ARLV(1)




usbtmcConfigure

. usbtmcConfigure(port, vendorNum, productNum, serialNumbersStr, priority, flags)

- port: asyn

Port 4 (string)

. vendorNum, productNum, serialNumberstr : USB®dDidVendor, idProduct,
serialNumber(XF3ll) =52 %,

. idVendor, idProduct/x & ldshell A¥ > KD Isusb ZE> TAFAEETY, (RR—

/7‘:5“7:'\)

. serialNumberStr(iSerial) Zz AF9 BT roottERNNETT

serialNumberStra’fEE S N TWERWEFIZ. RYICE DD > TeEZEIEDLNE T,

. priority: asyn 7Ot X Dpriority

]

flags: noAutoconnect flag. BEIBZEHiiZz1T> (0) . 1707%L\(1)




$ sudo 1lsusb -v -d 0957:

Bus 003 Device 010: ID 0957:1724 Agilent Technologies, Inc.
Device Descriptor:

bLength
bDescriptorType

D
D
D

rcdUSB

DeviceClass
DeviceSub(Class

DeviceProtocol

pMaxPacketS1ze0

1dVendor
1dProduct
bcdDevice
1Manufacturer
1Product
1Serial

bNumConfigurations

18

1

2.00

0

0

0

o4
Ox0957
Ox1724
1.00

1

2
3
1

=% . lsusb Dl

Agilent Technologies, Inc.

Agilent Technologies
DS06014A
MY48260329

Configuration Descriptor:

bLength 9
bDescriptorType 2
wTotallLength Ox0027
bNumInterfaces 1
bConfigurationValue 1
1Configuration 0
bmAttributes OxcO
Self Powered
MaxPower OmA
Interface Descriptor:
pLength 9
pDescriptorType 4
pInterfaceNumber 0
pAlternateSetting 0
pNumEndpoints 3
pInterfaceClass 254 Application Specific
pInterfaceSubClass 3 Test and Measurement
pInterfaceProtocol 1 TMC

<PUT >
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. 9 5SCPIO~Y > KiE. StreamDevice Support DEZ[CKE> T,
Protocol7 7 1 )LICEEi U £ 9,

. StreamDevice Supporth=F{F1F BProtocol 7 7 1 ILDEHK . T4
= AL DERBA 5 W IdStreamDevice Support iIR—ALXR—3 (http://
epics.web.psi.ch/software/streamdevice/) ZZ&Z& (<,

. LU Agilent DSO6014BZ&5ER9 o 7cHICmiIEE F 5 U fcprotocol
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http://epics.web.psi.ch/software/streamdevice/
http://epics.web.psi.ch/software/streamdevice/
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protocol/db 7 7 1)L DHl-1

devDSO6014.proto 5 DIxFE—1 devDS0O6014.db 5 DirFE—1
protocol# record(longout, "$(0SC):SET:POINTS"){
field(DESC, "set a number of data points")
SetPoints{ out ":WAV:POIN %+u;"; } f1eld(DTYP, "stream")
field(VAL, "5000")
GetPoints{ out ":WAV:POIN?;"; in "%u"; } field(PINI, "YES™) protocol#
field(OUT, "@devDS06014.proto SetPoints $(0SCO")
field(FLNK, "$COSC) :GET:POINTS™) asynik— N4
¥

record(longin, "$(0SC):GET:POINTS"){
field(DESC, "get a number of data points")
f1eld(DTYP, "stream")
field(PINI, "YES")
field(INP, "@devDS06014.proto GetPoints $(0SCO™)

Q QA Q



protocol/db 7 7 1)L DHI-2

protocol

SetPointsMode{

out ":WAV:POIN:MODE %{NORMIMAX|RAW};";

¥

GetPointsMode{
out ":WAV:POIN:MODE?;";
Ln "%{NORM|MAX|RAW}";

devDS0O6014.proto H 5 DikHE—2

record(mbbo,
Ko
fielc
field
fielc
fielc
| Ko
c
C
C

¥

record(mbb1i,
Ko
field
field
lc

c

C

fie]

fiel
fiel
firel
fiel

fie]

fie

fiel
fiel

(DESC,

(DTYP,
(PINI,

(VAL ,
(OUT,

(FLNK,
(ZRST,
(ONST,
(TWST,

(DESC,

(DTYP,

(INP,

(ZRST,
(ONST,
CTWST,

"$(0SC) : SET: POINTS :MODE ") {

"set data points mode(NORM/MAX/RAW)™)
"stream")
"YES")

o ) protOCOI%
"@devDS06014.proto SetPointsMode $(0SCO™)

"$(0SC):GET:POINTS:MODE")  sgynifi— k4

"NORM™)
"MAX")
"RAW™)

"$(0SC) : GET: POINTS :MODE ") {

"get a number of data points")

"stream")

"@devDS06014 .proto GetPointsMode $(0SC)™)
"NORM™)

"MAX™)

"RAW™)

devDS0O6014.db 15 Dik#EE—2



protocol/db 7 7 )LD AF-3

devDSO6014.proto 5 DikFE—3 devDS06014.db H5 Dik¥E—3
record(waveform, "$(0SC):GET:WAVE:CH1"){
getWave{ f1eld(DESC, "get wave data for chl™)
Separator = ""; f1eld(DTYP, "stream")
out ":WAV:SOUR CHAN\${1}:": field(NELM, "$(NELM)™)
out ":WAV:FORM WORD;”; field(FTVL, "USHORT")
# Binary(WORD) format for wave data fi1eld(INP,
out ":WAV:POIN:MODE MAX;"; “@devDS06014 .proto getWave(l,$(0SC):SET:POINTS) $(0SCO™)
out ":WAV:POIN %(\${2}.VAL)+u;"; 1
out ":WAV:SOUR CHAN\${1};:WAV:DATA?;",; record(fanout, "$C0SC):GET:WAVE:ALL"){
1n "#8%*8ckir"; f1eld(DESC, "Process all 4 records to get waveform")
} field(SELM, "Mask™)
field(SELL, "31")
ZOMANND—EZINTA—Y{LTE S, : CHAN\S{1} field(LNK1, "$C0SC):GET:WAVE:CH1")
ZOR3ILPT, BILI—-FDIEZSIATE %, : %(\5{2}.VAL) field(LNK2, "$C0SC):GET:WAVE:CH2"™)
Binary®Waveform7T—% 6 %rE#i%z{E>S Z & T, field(LNK3, "$C0SC):GET:WAVE:CH3")
BHEICHDIRZ S field(LNK4, "$(0SC):GET:WAVE:CH4") # timeout!
field(LNK5, "$(O0SC):GET:PRE") # timeout!



protocol/db 7 7 1 LD HBl-4

devDS0O6014.proto 5 DIRHE—4

getPreamble{

Separator = "";

out ":WAV:PRE?;";

in  "%(\${1}:PRE:FMT)d,"
"7(\$1.PQE.TYP)d,",
"%(\$1:PRE:PNT)d,"
"%(\$1: RE:CNT)d,",
"%(\$1:PRE:XINCOf,",
"%(\$1:PRE:XORG)T,",
"%(\$1:PRE:XREF)f,",
"%(\$1:PRE:YINOf,",
"%(\$1:PRE:YORG)f,",
"%(\$1:PRE:YREF)f";

U U U U U U U U

devDS06014.db »5 Dik#E—4

record(stringin, "$(0SC):GET:PRE"){
field(DESC, "get a preamble for wave data")
f1eld(DTYP, "stream")
field(INP, "@devDS06014.proto getPreamble($(0SC)) $COSOHO™)

}
record(mbbi, "$(0SC):PRE:FMT"){

f1eld(DESC, "data format") f1eld(ZRST, "BYTE")

field(ONST, "WORD™") field(TWST, "ASCII")
¥
record(mbbi, "$(OSC):PRE:TYP"){

field(DESC, "data type”) fi1eld(ZRST, "NORM™)

field(ONST, “PEAK") field(TWST, "AVER") field(THST, "HERS™)
¥
record(longin, "$(0SC):PRE:PNT"){ field(DESC,"number of points")}
record(longin, "$(0SC):PRE:CNT"){ field(DESC, "Average count or 1")}
record(ai, "$(0SC):PRE:XINC"){ field(DESC, "X increment")}
record(ai, "$(0SC):PRE:XORG"){ field(DESC, "X Origin")}
record(ai, "$(0SC):PRE:XREF"){ field(DESC, "X Reference")}
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. GP-IBlc 2D WTlZInterfaceh LD T,



VXI-11/GPIB

. asyn R ZA/INLRNILTIEINSDT/INA AEZENLEIICEDLNTWEGPIBT/\
A AYR—MNDEEA»ZFIH LU TULWE T,

. Link% 1 7& UTGPIB_IOZ Y'7h— k9 ddevice Support70%7 5 LAHDNVRET
9, LML, SCPIJV\/I\“ ICKBPOED (/N1 A X yt—) %ZStream

DevicelcFEa 2 &lIcTNE. COT/I\NA AYR—KNINILFSAY - 4V 5 —
TIARX - AvtE—Y EITZ2EDIFS DT, HERIEKEDRZWT/IN\A AT R—K&

7Ld~ D N —g_o

. SRQZUR— M T BDICHER IV Y REIT 2 DGPIB&EEdevice support
z—ERBELTEITIEX. EAK GPIB/NIXT1T1DOF/I\14 X THFIARIEETT,




SRQGpIb

. LFICRT gpibCmdsT—7 )L Z#DGPIB 7/\1 X R— M Z1/ERL U .
Strem App & EIRFICIOCICA Y A =)L U EX T,

static struct gpibCmd gpibCmds[] = {
/* Param 0, SRQ handler:SQRZX=ITENSHDL I— K%/

{&DSET LI, GPIBSRQHANDLER, IB Q HIGH, 0, o0, o0, 0, 0, 0, 0, 0, 0, 0},
/*x Param 1, Enable SRQ SRQ: boSRQonOFF(dasyn/devGpibTEZEINTLID*/

{&DSET_BO, GPIBCVTIO, IB Q HIGH, NULL, NULL, 0, O, boSRQonOff, 6, 0, NULL,NULL,NULL },
/* Param 2, Read Status Byte: Stream Device CHIJIGRIEE */

{&DSET_AI, GPIBREAD, IB_Q_LOW, "xSTB?;", "%d", 0, 32, 0, 0, 0, NULL, NULL, 0}

}i

. devSRQGpib.dbdIC [F Rk D =1T% 2k U £ 95

device(longin, GPIB IO, devLiSRQGp1ib, “SRQGp1ib")
device(bo, GPIB IO, devBoSRQGp1ib, "'SRQGp1ib")
device(ai, GPIB IO, devAiSRQGp1ib, "'SRQGp1ib")



SRTGpib.db

SRQEventZzX{E9 2HDLI—RZHAEUXT,
SRQEERFICAIBZFHIRIT D7c6bD L I1— KADForward Link%Z
LELTRETXT,

PORTICIZ(ER I ZMN—MNDZEIZ5ZXE£I., CDPORTHAILGPIB 10 (T &3
HIRD =8, "L <n>". (<n>EEF0,1,..)DEXLITHIER T,
CHOLI—RKDEIF. ZEBOSRQELXEERDSTBO{ETI,

record(longin,"$(P)$(R)_P$(PORT) srgHandler") {
field(DTYP, "SRQGpib")
field(INP,"#$(PORT) A$(A) @0'")
field (FLNK, "Record XXXXXX")



StremApp N\ DdevSRQGPibDEN

. StreamApp & AHELETHES f2HICStreamAppDEITT 71 ILIC
devSRQGPibD S A 7S Uk A VA R—ILLE T,

. StreamApp/Makefile [CRDITZEMU E I
streamApp_DBD += devSRQGpib.dbd

PROD_LIBS += devSRQGpib

. [OCOEFI 7 71 ILICKED devSRQGpib.db Z=O—K9 35
dbLoadRecordsZEIIUL £ 9




USBTMC & SRQ

. SCPIEETELNZBEKED—DOHMNUSB-TMC(Test and Measurement
Class) ¢9d, USB-TMCTHSRQMNYR—hENTWET,
streamDevice/asyn driveridUSB-TMCZ Y 7/R— Kk U TWEX T D T,
VXIT 1% SeriabBE E R URICSCPIZEEZIOCICHMAD T ENTEXE

ER

. asyn-driver COUSB-TMCODED W&, GP-IBRVXITT & IFEED
devGPIBOFE R Z & > TWEF A U ZJLEFHOED Wik L .
asynint32 2 EDT/I\A AYR— M ZBEEFES 2 &ITED XTI,




USBTMC®D StreamApp\ D #H H 1A

. ZZEM/RStreamApp D ERTE TIIUSBTMC D 7R— b (EStreamApp T #H A+iA 2
=t Ao

. asyn®CONFIG_SITETTDRV_USBTMCZ%Z"YES"ICEXE L. libasynZgzE L

Qu
F

. StreamAppD7EMNT. LLFOEEZEMU X9,

. asynRegistrars.dbdicregistrar(usbtmcRegisterCommands) Z &0,

. Makefielc streamApp _DBD += asyn.dbd Z:E

e WAV U T hZROLI—FZO— K9 55kICIEN,




SRQ:USBTMC

USBTMC®OSRQZ#S7/=sic. ROLIA—K%ZEBIINITSZULFI, DTYP
hasynint32"TH s 2 EIEFRE LTSIV, FLNKD L=
StreamDevice® L d— K& 352 E&ET MEBZHKELU X9

record(longin, "$(0SC):ASYN:SRQ")
{
field(DESC, "Device status byte from Service Request')
field(DTYP, "asynInt32")
field(INP, “@asyn($(PORT), @, 0) SRQ")
field(SCAN, "I/0 Intr")
(

field(FLNK, "$(0SC):GET:WAVE:ALL.PROC")
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. EPICS/StreamDeviceZzf£> Z & T, BERBRDOERICHIM DO ST FIXF UEPICS IOCZBGEICHEE
TE %,

. ZDERIC, StreamDeviceldm@ AR AETI A, VXI-11(PGPIB) ARt 9 2SRQZE| D A & [BE#EE(E
SIENTEXRE A, AsynDriver®d L X)L T, SRQZTR—KULTWBD T, SRQE|DIAHT
(7 IZAsynDriverz{£> Z & T, MIBEWLGERMNAEEICED £9, USBTMC/VXITT &EHSRQZ= T
% L d— KZasynDriverfll T/ERR I NI, AIBETH D I EDHER I NTWVWEXT,

. VXIT1DOSRQY R— b OEMERESEZ 1T - fc D IFRaspbian® & U'MacOS(Catalina 10.15. 4) T9,

. CentOS73 EFirewalllc & > TSCPIHIH 5 hostl| DIntr_channelz X (7 EXSRPC server\NM@{EH
ZIEENTWBHERICIE, COTHEAEEE X T A, PortEESHdynamiclcZEH0 5D T, ZDEIC
SCPIHEIN S DU R— MNADOBEZHFI I 53EEHADNETY, (firewall-cmd TEETES5DTY
Hy. SN ENHBINESIHN?)
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SRQERDL Y XY

. |EEE488.2Icfit S E Tld. Status Byte Reigster(*STB?) D& Ew M
SRQ Enable Registerza ¥ X7 & LT T TeiERDOEE Y EDFIHO TR
WEF. SRQZRHREU X9,

. COMEHEMAMIAERICEISTHBTIN. LIZXYDEY FMEDERKP,
FNosnky hhAssertEcnNd X WA LFHESFBICETERD £,
SRQDEAICBLTIE, BEEDNZ 27 ZLLFARTELL ZENRE
T9, Agilent(Keysight) & Textronix COSRQED DL 3 A5 DERL %z Rk
R—=IICRULTHEEFXT,




SRQ BEDL ¥

From Hardware From Mask Test

Event Registers From Overload Event Register
Event Registers e ér:;] AER?
Run bit set if oscilloscope not stopped
% (—j /
Wait :0PEReration:CONDition?
ilitie) (il MTE Trig Fun Operation Status Condition Registe
. . 12 1 9 5 3
Device Event Status Enable Register B OPERation[-EVENA]?
(DESER) 7 16 |5 |4 |3 |2 |1 o Hweons| e Tig| | Mo Operton St Event e
peration Status Event Register
Read using DESE? PON | URQ | CME | EXE | DDE | QYE | RQC | OPC 15 (14 113 12 nof0oje 8 7 6 |5 (4 (3 |2 |1 o
Write using DESE Pt

Q JITTTJTTTTTIT]T e

OR

Standard Event Status Register

SESR 7 6 3 4 3 2 1 0 . . Standard Event
Read using "ESR? (SESR) pon | URa | eve | Exe | ook | ave | rac L ope o Event Tosgtaue:;y.te.. PON | URQ | CVE | EXE | DDE | OVE | ROL | OPC | “ESR? ot o “00
Cannot be written Event Queue o 7 16 |5 |4 |3 |2 |1 o
. Standard Event
Event *ESE? Status Enable
ESE? (Mask) Register
Event Status Enable Register
(ESER) 7 6 5 4 3 2 1 0 /JJJJJJJ
Read using *ESE? PON | URQ | CME | EXE | DDE | QYE | RQC | OPC Byte Output
Write using *ESE X J Byte Queue oR _@
Byte v From
+ =\ From Standard
: 6 + @ Operation Event
Status Byte Register Status Status
(SBR) 7 RQS |5 4 3 2 1 0 Registers  Registers
Read using *STB? — |6 ESB MAV| — | — | — | — TRG
Cannot be written MSS Reg TER? Trigger Event Register
Output
(7) T Queue
OPER T\Ellgg ESB | MAV MSG | USR| TRG | *STB?  Status Byte Register
Service Request Enable Register
(SRER) 716 5 14 13 12 |1 0 76 |5 (4 [3 |2 |1 o
Re?d us_lng :SRE? — — ESB | MAV — — — — *SRE Service Request Enable
Write using *SRE . ) *SRE?  (Mask) Register
| JJJJ )

Textronix HP/Agilent/Keysight

Figure 3-6: Status and Event Handling Process -

SRQ Service Request

Textronix& Agilent TOSRQL Y AZREAD DEWTER



Agilent SCPI Socket

raw socketz{E > 1cBEDHZE. AX TNz K S5 RSRQZELD i S —RZRY 7R
FEIEHD XFEA UITDAQilentdD~¥ =2 7L DECiRIC 35 B Fk7& 75 TSRQA
BRlIENSEEICIE. Stream Device TEXD IR Z £9, +nniEZSTBD{ETT,

. 3.2. Service Request

. The user would enable service requests exactly the same as for
GPIB. Once service requests have been enabled just listen on the
control connection. When service requests have been encounterea
the instrument will send the string “SRQ +nn\n” to the client. The
nn 1s the status byte for the client to use to determine the source

of the service request.



