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Sample Application Programs

Controlling over LAN

This section describes how to control the E5070B/E5071B using WinSock API in the
Windows environment, with a sample program written in Visua Basic (VBA macro). You
can find the source file of this program, named ctrl_lan.xls (Microsoft Excel file), on the
sample program disk.

Using VBA macro

Opening ctrl_lan.xIsin Microsoft Excel display a screen as shown in Figure 1.
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For how to use each element in Figure 1, refer to the following description.

We begin describing the part 1. Enter the version number of WinSock APl in the cell right
side of “Winsock Version.” The version number is obtained by multiplying 256 by the
major version then adding the minor version. For example, when the version of your
Winsock API is 1.1, the version number is obtained as follows. 256x1+1=257. Enter the |P
address of the E5S070B/E5071B in the cell right side of “IP Address.” ThisVBA macro will
not work properly without appropriate values in the two cells.

Inthe part 2, sweep range (start and stop points) and number of measurement points are set.
Clicking the button labeled as“ Set” executes setting operation as specified with the setting
table, while clicking the button labeled as “Query” retrieves the current settings of the
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E5070B/E5071B.
The part 3 is dedicated to setting the trigger mode.

The part 4 set the measurement parameters and data format for trace 1 in channel 1.
Clicking the button labeled as ‘ Set” executes setting operation as specified with the setting
table, while clicking the button labeled as “Query” retrieves the current settings of the
E5070B/E5071B.

In the part 5, clicking the button labeled as “Auto Scale” executes auto scaling for trace 1
in channel 1.

Clicking the button labeled as “Read Trace” in the part 6 retrieves the formatted data of
trace 1 in channel 1 and displaysit in tabular and graphical formats.

Clicking the button labeled as “ Preset” executes the presetting operation.

Description of operation in VBA macro

Here described is operation of the VBA macro, focusing on the part related to controlling
with WinSock API.

In order to use WinSock API, you must declare functions and define variables with a
definition file of WinSock API, as shown in Example 1.

Definition file of WinSock API
"This is the Wnsock APl definition file for Visual Basic

"Setup the variable type 'hostent' for the WeAStartup conmand
Type Hostent
h_nane As Long
h_al i ases As Long
h_addrtype As String * 2
h_length As String *
h_addr_list As Long
End Type
Publ i ¢ Const SZHCSTENT

N

16

"Set the Internet address type to a long integer (32-bit)
Type in_addr

s_addr As Long
End Type

"Anote to those famliar with the C header file for Wnsock
"Visual Basic does not permt a user-defined variable type
"to be used as a return structure. In the case of the
"variable definition below, sin_addr mnust
'be declared as a long integer rather than the user-defined
"variable type of in_addr.
Type sockaddr_in

sin_famly As |nteger

sin_port As Integer

sin_addr As Long

sin_zero As String * 8
End Type

Publ i ¢ Const WBADESCRI PTI ON_LEN = 256
Publ i ¢ Const WBASYS STATUS LEN = 128
Publ i c Const WBA Descri ptionS ze = WSADESCR PTION_LEN + 1




Public Const WBA SysStatusSi ze = WBASYS _STATUS LEN + 1

"Setup the structure for the information returned from
"the WeASt artup() function.
Type WSADat a
w\Ver si on As | nteger
wH ghVersi on As | nteger
szDescription As String * WA DescriptionSi ze
szSystenBtatus As String * WBA SysStat usSi ze
i MaxSocket s As | nt eger
i MaxUdpDg As | nt eger
| pVendorInfo As String * 200
End Type

' Define socket return codes
Public Const | NVALI D SOCKET = &HFFFF
Publ i c Const SOCKET_ERRCR = -1

' Defi ne socket types

Publ i c Const SOOK _STREAM = 1 ' St ream socket

Publ i c Const SOCK DGRAM = 2 ' Dat agr am socket

Public Const SOCK RAW= 3 ' Raw dat a socket

Publ i c Const SOCK _RDM = 4 'Reliable Delivery socket
Publ i c Const SOCK SEQPACKET = 5 ' Sequenced Packet socket

"Define address famlies

Publ ic Const AF_UNSPEC = 0 "unspeci fi ed

Public Const AF UNX = 1 "local to host (pipes, portals)
Public Const AF INET = 2 "internetwork: UDP, TCP, etc.
Public Const AF_ IMPLINK = 3 "arpanet inp addresses

Public Const AF PUP = 4 " pup protocols: e.g. BSP

Publ ic Const AF_CHACS = 5 "mt CHAGCS protocol s

Public Const AF_ NS = 6 ' XEROX NS pr ot ocol s

Public Const AF ISO=7 "1 SO protocol s

Public Const AF_C8l = AF | SO "C8l is 1SO

Public Const AF_ECQVA = 8 ' eur opean conputer manufacturers
Public Const AF_DATAKIT = 9 "datakit protocols

Public Const AF O =10 "CCTT protocols, X 25 etc
Public Const AF_SNA = 11 "1 BM SNA

Public Const AF_DECnet = 12 ' DEOnet

Public Const AF DLI = 13 "Direct data link interface
Public Const AF_LAT = 14 ' LAT

Public Const AF_HYLINK = 15 ' NSC Hyper channel

Publ i c Const AF_APPLETALK = 16 " Appl eTal k

Public Const AF_NETBI G5 = 17 ' Net Bi os-styl e addr esses

Public Const AF_MAX = 18 " Maxi num # of address famlies

' Setup sockaddr data type to store Internet addresses
Type sockaddr
sa famly As I|nteger
sa_data As String * 14
End Type
Publ i c Const SADDRLEN = 16

' Decl are Socket functions

Publ i c Decl are Function cl osesocket Lib "wsock32.dll" (ByVal s As Long)
As Long

Publ i ¢ Decl are Function connect Lib "wsock32.dl|l" (ByVal s As Long, addr
As sockaddr _in, ByVal namelen As Long) As Long
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Publ i ¢ Decl are Function htons Lib "wsock32.dll" (ByVal hostshort As Long)
As I nteger

Publ i ¢ Declare Function inet_addr Lib "wsock32.dll" (ByVal cp As String)
As Long

Public Declare Function recv Lib "wsock32.dl 1" (ByVal s As Long, ByVal
buf As Any, ByVal buflen As Long, ByVal flags As Long) As Long

Public Declare Function recvB Lib "wsock32.dlI" Alias "recv" (ByVal s As
Long, buf As Any, ByVal buflen As Long, ByVal flags As Long) As Long

Public Declare Function send Lib "wsock32.dl1" (ByVal s As Long, buf As
Any, ByVal buflen As Long, ByVal flags As Long) As Long

Publ i ¢ Decl are Function socket Lib "wsock32.dlI" (ByVal af As Long, ByVal
socktype As Long, ByVal protocol As Long) As Long

Publ i ¢ Declare Function WeAStartup Lib "wsock32.dl|" (ByVal
wVer si onRequi red As Long, | pWsAData As WAAData) As Long

Publ i ¢ Decl are Function WSAQ eanup Lib "wsock32.dl1" () As Long

Publ i ¢ Decl are Function WSAUnhookBl ocki ngHook Lib "wsock32.dll" () As
Long

Public Declare Sub CopyMenory Lib "kernel 32" Alias "R | MveMnory"
(hpvDest As Any, hpvSource As Any, ByVal cbCopy As Long)

Basic control flow with WinSock API isshown in Figure 2.

Control flow with WinSock API

Startup
WSAStartup
Y
Socket Creation
socket
Y
Connection
connect

Y

—— Communication
Send : send
Receive : recv

Disconnection
closesocket

Y
End

WSACIeanup

e5070ape029
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Procedures in each step in Figure 2 are described below.

Sartup

The procedure corresponding to Startup is Startlt (Example 2). Startlt launches and
initialize WinSock API with WSAStartup in WinSock API, whose version isin the part 1
of Figure 1. The function WSAStartup should be always used when initiating WinSock.
This function takes version number (input) and launching information (output) asits
parameters.

Sartlt
Sub Startlt()
DmStart Wl nfo As WhADat a

"Version 1.1 (1*256 + 1)
‘version 2.0 (2*256 + 0)

257
512

"Gt WnSock version

Sheet s(" Sheet 1") . Sel ect

Range(" Q") . Sel ect

version = ActiveCell. Forml aRLCl

"Initialize Wnsock DLL
X = WBASt art up(versi on, Start Ul nfo)

End Sub

Socket Creation and Connection

The procedure for Socket Creation and Connection is OpenSocket (Example 3).
OpenSocket makes a connection to an instrument associated with the | P address specified
with the input parameter Hostname. It uses a socket of the port specified with the input
parameter PortNumber. Each functional part of OpenSocket is described below.

In (1), theinet_aadr function of WinSock API isused to convert an | P address delimited by

“w o

.” to an Internet address.

In (2), anew socket is created with socket function of WinSock APl and its socket
descriptor is obtained. If an error occurs, the control returns to the main program with a
message. socket function takes parameters for an address family (input), a socket type
(input), and a protocol number (input).

In (3), the socket addressis specified. Note that htons, which is used for specifying the port
number, is afunction of WinSock API. The function converts a 2-byte integer from the
Windows byte order (little endian) to the network byte order (big endian).

In (4), a connection to the E5070B/E5071B is made using connect function of WinSock
API. If an error occurs, the control returns to the main program with a message. connect
function takes parameters for a socket descriptor (input), a socket address (input), and size
of the socket address (input).




Example 3 OpenSocket

Function CpenSocket (ByVal Hostname As String, ByVal PortNunber As Intege
r) As Integer

D m | _Socket Address As sockaddr_in
D mi pAddress As Long

i pAddress = i net _addr ( Host nane) B (1)

'Oreate a new socket

socket | d = socket (AF_I NET, SOCK_STREAM 0) '

I f socketld = SOCKET_ERRCR Then '
MsgBox ("ERRCR socket =" + Str$(socketld)) HPE (2)
penSocket = COMVAND _ERRCR '

Exit Function '

End If '

'(pen a connection to a server

_Socket Address.sin_fanily = AF_I NET '
_Socket Addr ess. si n_port = ht ons(Port Nunber) P (3)
_Socket Addr ess. si n_addr i pAddr ess '

|
|
|
| _Socket Address. sin_zero = String$(8, 0) '

X = connect (socket1d, |_SocketAddress, Len(l_Socket Address))

I f socketld = SOCKET_ERRCR Then '
MsgBox ("ERRCR connect =" + Str$(x)) "L (4)
penSocket = COMVAND ERRCR '

Exit Function '

End If '

(penSocket = socket | d

End Function

Communication

The procedure corresponding to Communication is SendCommand (Example 4).
SendCommand transmits a message (SCPI command) specified with the input parameter
“command” to the E5070B/E5071B using send function of WinSock API. send function
takes parameters for a socket descriptor (input), a message to be transmitted (input),
message length (input) and aflag (input).

Example 4 SendCommand

Functi on SendComrand(ByVal command As String) As Integer
DmstrSend As String
strSend = conmmand + vbOr Lf
count = send(socketld, ByVal strSend, Len(strSend), 0)
If count = SOCKET_ERRCR Then
MsgBox ("ERROR send =" + Str$(count))
SendCommand = COMVAND _ERRCR
Exit Function
End If
SendCommand = NO_ERRCR

End Function
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The procedure corresponding to areceiving part of communication is RecvAscii (Example
5) and other functions. RecvAscii receives a message as ASCII format and stores it in the
dataBuf output parameter. Maximum length of the message is specified with the

maxL ength input parameter. Each functional part of RecvAscii is described bel ow.

In (1), amessage (aresponseto aquery for SCPI command) is received from the
E5070B/E5071B as a series of characters using recv function of WinSock API. If an error
occurs, the control returns to the main program with a message. recv function takes
parameters for a socket descriptor (input), amessageto be received (input), message length
(input) and aflag (input).

In (2), it is determined whether each received character is LF (ASCII code: 10). Wheniitis
LF, receiving isterminated adding NULL (ASCII code: 0) to the end of dataBuf string and
the control returns to the main program.

In (3), number of the last characters that was read out is added to the count value for
checking a number of received characters, and append the characters to the end of dataBuf
string.

RecvAscii

Function RecvAscii(dataBuf As String, ByVal maxLength As Integer) As
I nt eger

Dmc As String * 1
Dmlength As |Integer

dat aBuf = ""
Wil e Iength < maxLengt h
DoEvent s
count = recv(socketld, c, 1, 0) '
If count < 1 Then '
RecvAscii = RECV_ERRCR E (1)
dat aBuf = Chr$(0) '
Exit Function '
End If '

If ¢ = Chr$(10) Then '
dat aBuf = dataBuf + Chr$(0) L (2)
RecvAscii = NO ERRCR '

Exit Function '

End If '

length = length + count B (3)
dat aBuf = dataBuf + c '

Vénd

RecvAscii = RECV_ERRCR

End Function
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Example 7

Disconnection

The procedure corresponding to Disconnection is CloseConnection (Example 6).
CloseConnection disconnects communication and removes a socket using closesock et
function of WinSock API. closesocket function takes a parameter for a socket descriptor

(input).
CloseConnection
Sub A oseConnecti on()

x = cl osesocket (socket | d)

I'f x = SOCKET_ERRCR Then
MsgBox ("ERROR cl osesocket =" + Str$(x))
Exit Sub

End If

End Sub

End

The procedure corresponding to End is Endit (Example 7). Endlt disconnects WinSock
API using WSACleanup function of WinSock API. The function WSACleanup should be
always used when terminating WinSock.

Endlt
Sub Endl t ()

' Shut down Wnsock DLL
x = WBAQ eanup()

End Sub




Example 8

NOTE

Example of control

The E5070B/E5071B can be controlled by executing the above procedures in order,
following the control flow in Figure 2. Thisis demonstrated by the procedure autoscale (a
procedure which is executed when the Auto Scale button is clicked) as described in
Example 8.

autoscale

Sub aut oscal e()
aut o scaling

Call Startlt
Cal | get _host nane
X = QpenSocket ( Host nane$, Scpi Port)

X = SendConmand(": DI SP: WNDL: TRACL: Y: AUTO')

Cal |l d oseConnection
Call Endlt

End Sub

When you execute more than one command by connecting and disconnecting a socket for
every command, the sequence of execution may change.

O Connection - Command 1 —~ Command 2 — Disconnection
Commands 1 and 2 are always executed in this sequence.

O Connection - Command 1 — Disconnection — Connection - Command 2 —
Disconnection

These commands may be in the sequence of Command 2 — command 1.







	ctrl_lan.pdf
	� Sample Application Programs
	� Sample Application Programs
	Controlling over LAN
	Controlling over LAN
	This section describes how to control the E5070B/E5071B using WinSock API in the Windows environm...
	Controlling over LAN; WinSock API:Example of use
	Sample Program:title:Controlling over LAN;Sample Program:file name:ctrl_lan.xls;ctrl_lan.xls
	Program (sample):title:Controlling over LAN;Program (sample):file name:ctrl_lan.xls
	Using VBA macro
	Using VBA macro
	Opening ctrl_lan.xls in Microsoft Excel display a screen as shown in
	Figure 1 ctrl_lan.xls
	Figure 1 ctrl_lan.xls
	<グラフィック>

	For how to use each element in
	We begin describing the part 1. Enter the version number of WinSock API in the cell right side of...
	In the part 2, sweep range (start and stop points) and number of measurement points are set. Clic...
	The part 3 is dedicated to setting the trigger mode.
	The part 4 set the measurement parameters and data format for trace 1 in channel 1. Clicking the ...
	In the part 5, clicking the button labeled as “Auto Scale” executes auto scaling for trace 1 in c...
	Clicking the button labeled as “Read Trace” in the part 6 retrieves the formatted data of trace 1...
	Clicking the button labeled as “Preset” executes the presetting operation.

	Description of operation in VBA macro
	Description of operation in VBA macro
	Here described is operation of the VBA macro, focusing on the part related to controlling with Wi...
	In order to use WinSock API, you must declare functions and define variables with a definition fi...
	Example 1 Definition file of WinSock API
	Example 1 Definition file of WinSock API
	'This is the Winsock API definition file for Visual Basic

	Basic control flow with WinSock API is shown in
	Figure 2 Control flow with WinSock API
	Figure 2 Control flow with WinSock API
	<グラフィック>

	Procedures in each step in
	Startup
	Startup
	The procedure corresponding to Startup is StartIt (
	Example 2 StartIt
	Example 2 StartIt
	Sub StartIt()


	Socket Creation and Connection
	Socket Creation and Connection
	The procedure for Socket Creation and Connection is OpenSocket (
	In (1), the inet_aadr function of WinSock API is used to convert an IP address delimited by “.” t...
	In (2), a new socket is created with
	In (3), the socket address is specified. Note that htons, which is used for specifying the port n...
	In (4), a connection to the E5070B/E5071B is made using
	Example 3 OpenSocket
	Example 3 OpenSocket
	Function OpenSocket(ByVal Hostname As String, ByVal PortNumber As Intege r) As Integer


	Communication
	Communication
	The procedure corresponding to Communication is SendCommand (
	Example 4 SendCommand
	Example 4 SendCommand
	Function SendCommand(ByVal command As String) As Integer

	The procedure corresponding to a receiving part of communication is RecvAscii (
	In (1), a message (a response to a query for SCPI command) is received from the E5070B/E5071B as ...
	In (2), it is determined whether each received character is LF (ASCII code: 10). When it is LF, r...
	In (3), number of the last characters that was read out is added to the count value for checking ...
	Example 5 RecvAscii
	Example 5 RecvAscii
	Function RecvAscii(dataBuf As String, ByVal maxLength As Integer) As Integer


	Disconnection
	Disconnection
	The procedure corresponding to Disconnection is CloseConnection (
	Example 6 CloseConnection
	Example 6 CloseConnection
	Sub CloseConnection()


	End
	End
	The procedure corresponding to End is EndIt (
	Example 7 EndIt
	Example 7 EndIt
	Sub EndIt()


	Example of control
	Example of control
	The E5070B/E5071B can be controlled by executing the above procedures in order, following the con...
	Example 8 autoscale
	Example 8 autoscale
	Sub autoscale()

	NOTE When you execute more than one command by connecting and disconnecting a socket for every co...
	NOTE When you execute more than one command by connecting and disconnecting a socket for every co...







