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HRRpcProxy

'f 1. About HRRpcProxy

1.1. Concept

Hi5/Hi5a controller can be remotely monitored or controlled via HR-RPC (Hyundai Robot —
Remote Procedure Call) protocol. Hi5/Hi5a controller provide with HR-RPC on Ethernet UDP/IP
layer on almost every feature of it.

But implementing HR-RPC protocol is difficult and bug-prone, Hyundai Robot provide with a
library HRRpcProxy doing the HR-RPC communication for a host application. Using this library
you can make your application remotely monitor or control Hi5/Hi5a robot controller, easily
and rapidly.

client

Hi5/Hi5a l ‘ E
-
Q | . (C++)
function call
=]

—

i Il
sserwce ca HRRpcProxy client
¢ HRRpc othz .DLL software
§| server :‘-CJIIRII-PRTF? (component) COM (host)
|-‘— -
= - interface

Figure 1.1 Concept of HRRpcProxy

1.2. Environment for development & execution

® library type: Microsoft COM DLL/Win32

® Environment for execution: Windows XP/Vista/7/10

® Sample program 1: Visual Studio 2008 project, C++/MFC dialog-based application
® Sample program 2: Visual Studio 2008 project, C++/Win32 console application

® Required robot controller version: Hi5 V32.16-00 ~, Hi5a all versions
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1. About HRRpcProxy

1.3. Files
folder Contents
[interface header files]
* [Base.h ; interface for HR-RPC service-call
» I[State.h ; State Control and Monitoring interface
inc * IMngFile.h ; File Manager interface (remote copy of controller files)
» IProgress.h ; Progress interface. (for transferring of progress of file copy)
* IPose.h; interface for POSE data transfer
* ErrCodeRef.h ; error code macro definitions
bin [library file]
e HRRpcDILdIl ; dynamic linking library (COM component)
doc e Hi5RPCPX~.pdf ; basic manual
*  HRRpcProxy.chm ; reference manual (compiled HTML help file)
[sample 1 — MFC dialog-based application]
*  HRRpcCliDlg.h, HRRpcCliDIg.cpp ; main dialog class. Setting IP address,
initialize, and end the connection.
* Dlgloylog.h, DlgJoylog.cpp ; remote jog related example code.
* DlgMngFile.h, DigMngFile.cpp ; file-transfer related example code.
* DlgState.h, DigState.cpp ; getting/setting state example code.
*  HResMsg.h, HResMsg.cpp ; error code — message string map
HRRpcDIICli | © HRRpcCli.h, HRRpcCli.cpp ; application class
* Joylog.h; structure to easily access to jog-bits
e PushButton.h, PushButton.cpp ; button class for jog
* ProgressShow.h, ProgressShow.cpp ; example of implementation of
IProgressShow for displaying remote file copy
*  HRRpcCli_Gb.cpp ; global functions
* COM/Loose_COM.h, Loose_ COM.cpp ; helper function to use COM
component without registering.
[sample 2 —=Win32 console application]
*  MonAx.h, MonAx.cpp ; joint, TCP monitoring example
HRRpcMonAx | *  main.cpp ; main entry
*  (COM/Loose_COM.h, Loose_COM.cpp ; helper function to use COM
component without registering.
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1.4. Example execution screens

HRRpcProxy

&% sample Client Application using HRRpc Proxy =] @ |=se]
Initialization
pc  192.168.1.172
local
HiS  192168.1.72 host State MngFile
| Init | l End l
Log
4 I3
Figure 1.2 Main dialog of sample program
Test IState o] @ [l
State Tool data Robot current pose
WAITing ANGLE (985,747,228, 17,5, 90.8, 144.0)
Program Counter Motor -120.7,892.1,509.2,-179.8, 42.0, 125.6
a s Xrz mm Base : : : 420, )
‘POOOGISOF3  OFF
RXYZ deg USER
Select JOB 1 TgtJoint (0.0, 0.0, 0.0, 0.0, 0.0, 0.0)
Select SIE 0 0 Operating time
Run (total) 00:06:00.23 P50 (Target Pose)
49 et set
lSTART“ STOP ”RESETI Motor on (total) 0M10:12:32 @ base _angle g
23 00 90.0 0.0 iEx
[le}
0.0 0.0 10.0
J458 deg
Obj.# Class ossickeion
U X(Phy.In) T Step Parameters
Type Index CurValue Mew Value X
V5% (Interpolation) - m
— . et s
V6S (Speed Unit) ~ MMUs aal
Variables V8! (Speed) 305 g,
Type Index
- - - S1 MOVE V5% P50,5=VBIVES A=0T=0
@ ® - P50, A=,
2 Global ) Local Vo(int) 1 END
Cur¥alue MNew Value } .
forcefully unsubscribe event-receiving
0

set

HEvent

end evt handle

Figure 1.3 Dialog-box testing IState
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1. About HRRpcProxy

otk seg =
Jog Inching Mech.Mo. Crd.Sys.

. OFF | [ Mo ] IVE ]
Ucrd.Mao. 0 set {none}
MSpdlew 5 E

Tool Na. 2 set

‘ J1T K- ‘ J1 K+ J4 | Rx- ‘ J4 | R+ ‘

‘ J21Y- H J2iY+ ‘ J51Ry- ‘ | J5 1 Ry+ ‘

‘ a3 H d3d A+ ‘ J6/Rz- ‘ | J6/Rz+ ‘

Figure 1.4 Dialog-box testing IState::JoystickJog()

PC

=]

Test MngFile

Hi5a controller
filename size date |~ Hisa
ROBOT.CON 540 2016/05/23 H file list
ROBOT.OPR 101 2016/05M13
ROBOT.MCH 202 2016/05/21 ==
ROBOT.SWD 1256  2016/05/13 Load
ROBOTRLY 0 2016/05/13 20;”
ROBOTVAR 0 201610513 s
ROBOTERR 707 2016/05/23
ROBOTADC 225 2016/05/13 ==
ROBOTADP 33 2016/0513 Stt‘;'e
ROBOTAGP 19 2016/05/13 Hi5a
PNARNTEER 1072 IN1RNEM2 v

-

Hi5a controller PC

Path PC Path/FName

FName ROBOT.CON UADOCIROBOT.CON

Figure 1.5 Dialog-box testing IMngFile
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[/ HRRpcProxy [E=H(ESE 5
2171 7| =2 EXN MZE 4 = =2 I
We© | mogw | 22 | 54> 1
| | | + 5_OK success
E gei’:"dﬁ”DeHa”d' i « BASE_E_XDR_ALIGNMENT Invalid alignment in XDR buffer.
etrro
9 - BASE_E_XDR_EXCEED_BUF XDR buffer is exceeded.
[£] GetverindProgiD =R -
[£] SetlicenseKeyC
[E] Init
[] Close virtual STOMETHODIMP
5 Isinitialized hr_rpc_proxy::IBase::DoProcSync {int iProcNo,
InitP
E ;LtDaartzm int* ipErrCode = NULL
[£] PutData ) [ pure vinual|
[£] PutData
[£] PutData
PutData Call remote procedure (synchronous function
E
[£] PutData_Pose
[E] GetData Parameters
[E] GetData 3 [in] iProcNo procedure code to call
[£] GetData o . _
[ GetData [out] ipErrCode pointer to get HR-RPC service emor code.
[] GetData NULL if not needed.
[£] GetData_Pose
[£] DoProcsync Returns
[£] GetSvcErCode
@ IMngFile + S OK success
@ IPose + BASE_E_COMM_NOT_CREATED communication proxy is not created.
g :;{;’tgeress . BASE_E_COMM_REQUEST communication error in requesting
T
[E] Class Index m - BASE_E_TIME_OUT_RESPONSE time-out in getting response
= Iy Class Hierarchy - BASE_E_INVALID_SEGMENT invalid segment =
E hr_rpc_proxy:IProgress + BASE_E_INVALID_DATA_SIZE invalid data size in segment o
4| il L « BASE_E_SERVICE HR-RPC service error. Refer to *ipErrCode. il

Figure 1.6 HRRpcProxy help (reference manual)
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2.1. Class diagram

<<interface>> O

IUnknown
A

COM
base interface

<<interface>>
IPose O

<<interface>> <<interface>>  ~ | | . S
IBase O IState O

<<use>>

+GetModuleHandle() <
+GetProglD, <<interface>>
+Get|/ergnd/grog[D() <<interface>> O [$<use> IProgress O
+SetLicenseKeyCode() IMngFile ~  ~ | .. >
+0pen()
+Close()
+1sOpened()
+InitParam)
+PutData()
+PutData()
+PutData()
+PutData()
+PutData()
+PutData_Pose() HR-RPC protocol
+GetDatal() service call
+GetData()
+GetData()
+GetData()
+GetData()
+GetData_Pose()
+DoProcSync()
+GetSvcErrCode()

Figure 2.1 Class diagram of HRRpcProxy interfaces
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2. How to use

2.2. Rough procedure

) Startup WinSock.

b) Create Base COM component, and query IBase interface.

Input license key code with IBase::SetLicenseKeyCode()

) [Base::Open( ) with local and remote IP address.

Call HR-RPC services.

f) (optional) Create helper components and query their interfaces (IState or IMngFile).

g) (optional) Set IBase pointer into helper components; (SetProxyBase())
) (optional) Call helper component’s member functions.

i) (optional) Release helper components.

) IBase::Close( );

k) Release Base COM component.

) Cleanup WinSock.

2.3. Startup / Cleanup WinSock

While initialize you host application startup WinSock. And before exit the application cleanup

the WinSock. (If you use MFC library, you may call AfxSocketInit() instead of these.

// WINSOCK initialization
WORD wVersionRequested = MAKEWORD(2, 2); // request up to WinSock version v2.2
WSADATA wsaData;
int iret = WSAStartup(wVersionRequested, &wsaData);
if(iret 1= 0)
{
AfxMessageBox( |DP_SOCKETS_INIT_FAILED);
return FALSE;

// Deregister itself from a Windows Sockets implementation
WSAC ! eanup() ;
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2.4. Creating / Releasing COM component

Generally, when you use COM component, beforehand you have to register the component to

the system. You can do this with below command in command-line window.

registering regsvr32 HRRpcProxy.dll

unregistering regsvr32 —u HRRpcProxy.dll

But, the sample program provide a function named CreatelnstanceFromInst(). With this function,
you can create unregistered COM component and query the interface you want. If you use this
way, you need to do LoadLibrary(HRRpcProxy.dll) on you own. Refer to the source code related

to this function.

(This sample shows loading unregistered COM component. And of course, you can register the

component, and use COM API function ::CoCreatelnstance( ) to get the interface you want.)

// DLL dynamic linking

strPathFName = "HRRpcProxy.dl|";

i f((h_module_ = LoadLibrary(strPathFName)) == NULL) {
// error handling..
return;

}

// create COM component instance & get interface

// |Base
HRESULT hr = CreatelnstanceFrominst(h_module_, hr_rpc_proxy: :CLSID_Base
, hr_rpc_proxy::11D_IBase, (void**)&p_base_);
i f(FAILED(hr)) {
// error handling..
return;

p_base_->Release();

FreeLibrary(h_module_);
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2. How to use

2.5. License

To call IBase:Connect() without license error, you need to input license key code. For a lega
license code, please contact to Hyundai Robot with the target system’s MAC address (Physical
Address).

You can check the MAC address with below command in command-line window.

Fipoconfig ~all

Jindows IP Configuration

Host Mame . . . . . . . . . . . . & CHOIWH
Primary Dns Suffix . . . . . . . =
Mode Type . . . - = = = =« =« =« = = Unknoun

IP Routing Enabled.
WINS Proxy Enabled.

Ethernet adapter Local Area Connection 2:

Figure 2.2 Getting MAC address
Then call IBase::SetLicenseKeyCode() with the provided key code and expiry date.
p_base_—>SetlL icenseKeyCode( 12606732, 20180531) ;

2.6. Opening / Closing Base component

// Open
int iErrCode;
hr = p_base_—>0pen(_bstr_t((LPCTSTR)str IpPc), _bstr_t((LPCTSTR)strIpRc), &iErrCode);
i f(FAILED(hr)) { // failure
// error handling..
return;
}
// Close
i f(p_base_) {
HRESULT hr = p_base_—>Close();
}
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2.7. Calling HR-RPC service with IBase

[Base has basic functions which call HR-RPC services. The procedure to call HR-RPC service is

as below. You have to know exact list of input and output parameter and service number.

p_base—>InitParam( ); // get ready to insert input parameters
p_base->PutData( input param. 1 );
p_base->PutData( input param. 2 );

HRESULT hr = p_base->DoProcSysc( service number ); // call the service (blocked)
i f(FAILED(hr)) { // failure
// error handling..
return;
}
p_base->GetData( output param. 1 ); // extract output parameters

p_base->GetData( output param. 2 );

For error handling, you have to check the returned HRESULT value. HResMsg.cpp of sample
source code contains some helper functions to do this. If hr==BASE_E_SERVICE, it means the
Hi5/Hi5a robot controller has returned some service error code. You can check the code using
[Base:: GetSvcErrCode() function. For some service error, you can make use of

[Base::errcode2msg(), and the complete list of service errors are in ErrCodeRef.h

2.8. Helper components IState and IMngFile

For convenient and precise service-calls, IState and IMngFile provide member functions of
frequently used service-call. Before use them, you have to bind IBase component into these

component.

// Create COM component instances & get interface - IState
HRESULT hr = CreatelnstanceFrominst(h_module_, hr_rpc_proxy::CLSID_State
, hr_rpc_proxy::11D_IState, (voidxx)&p_state_);
i f(FAILED(hr)) {
MessageBox("Error in getting IState.", 0, MB_OK | MB_ICONSTOP);
return -1,

}

// bind the proxy base interface
p_state_—>SetProxyBase(p_base_);
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2. How to use

2.9. IState::JoystickJog

Prerequisite for using IState::JoystickJog( );

In case of Hi5 robot controller, the main software should be V32.16-00 or later.

In case of Hi5a robot controller, the main software should be V40.07-00 or later.

[F2: System] — 4: Application parameter — 16: Joystick mode — Joystick mode : HR-RPC

[F2: System] — 2: Control parameter — 2: Input/Output signal setting — 3: Input signal
assign — Joystick mode : input signal #

While jogging, the assigned input signal must be ON. When you don't jog the robot, turn
off this signal for safety.

(If it is hard to connect input signal for jog on/off, you can enable jog by inverting the
signal value. ; [F2: System] — 2: Control parameter — 2: Input/Output signal setting — 1:
Input signal attribute — register the signal # and check the 'Negative')

The mode switch of teach pendant has to be [Automatic], not [MANUAL].

In remote jog example, Mech.No. is used only when additional axes mechanism is set-up,

UCrd.No. is used only when more than 1 user coordinate system is defined. When you use

additional axes or user coordinate system, please refer to Hi5/Hi5a operation manual.
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