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1. Overview

1. Overview

1.1. Introduction to HRWorkBench

HRWorkBench is a Windows PC software designed for supporting the teaching of the Hi6 controller of
Hyundai Robotics.! HRWorkBench supports the following functions of the Hi6 controller when connected
through Ethernet communication.

Category

Description

Back up and restore
files

You can back up the entire project folder and the entire log folder to the PC
and restore it back to the controller.

Manage the job files

You can check the list of jobs in the controller and copy or delete some job
files in both the PC and controller.

Edit the job files

You can open and edit a job file in the controller by double-clicking it. Syntax
coloring and smart indent functions are supported for readable editing.

Check the syntax of
job files

You can remotely carry out a basic syntax check of job files before executing
them.

Monitor the global
variables, and edit
their values

You can monitor the values of all global variables and modify the value of
the targeted variables or delete targeted variables.

Execute the Robot
Language

You can remotely execute an assignment statement of a job file. There is no
support for the move statement or flow control statement.

Monitor logs in the
controller

You can monitor the logs of errors, warnings, etc. that have occurred in the
controller.

Warning

This program allows you to remotely change the job program or variable value, so it
may affect the robot” s operation. You are required to read this manual and use the
program carefully while paying sufficient attention!

I This is the successor product of the HRView software used in the Hi5a controller.
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HRWorkBench

1.2. Install and Execute HRWorkBench

Run the installer.

Ty HRWorkBenchlinstaller exe

Proceed with selecting the installation details, such as the installation location, etc., and click Next. Finally,
click the Install button when you agree to the license.

*
<« HRWorkBench Installer Setup
Installation Folder
Please specify the directory where HRWaorkBench will be installed,
|C:WF‘mgram Files {x86%HHI RoboticsWHRWarkBench Browse. .,
*

<« HRWerkBench Installer Setup

Ready to Install

Setup is now ready to begin installing HRWorkBench on your computer,
Installation will use 41,85 MB of disk space,

Install Cancel

2 HD e



1. Overview

Click the Finish button to end the installer once the installation is completed.

HRWarkBench Installer Setup

Completing the HRWorkBench Wizard
Click Finish to exit the HRWaorkBench YWizard,

Execute the application by clicking the Windows Start button and then select HRWorkBench from the
Recently Added App or the HHI Robotics Group.

= NI IS A

¢ HRWorkBench

H D Hyunpa
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1.3. Configuration of the User Interface for HRWorkBench

The figure below shows the names of the user interface elements of the HRWorkBench.

Each function will be described in the order according to the operation sequence.

/titlebar
: ] -~ o %]

[
I -
P— main menu |
il &R e 90 0 Q) 6 <(—
; toolbar
| Comm & x‘
| L 1P address  [182.168.1,150 | Connect < path |U:/nri/abc.indusny/voboﬂ comm. window
fExelorss &[] 0o0sjob (=@ =] ] 0503 gripper.checkios  [.= | @ |[ 5] | Variable G
| 000 1dob a Hyundai Robot Job File; { versic Program File Format Version : A Update [ Auto
| 0095 _sub.job global po=3 -
o) g‘gol"g S1  move P,spd=76%,accu=3,tool= ( | name value type 2
| H 9101Jo global count _mu[258]=0 v globals
0.034_"" count=count+1 1@ if enet2==0 then 99 p101 0 numby,
} 0103.job global po_wk=Array(3) pitt 0 numbx
+} 0104job global po=0 pi12 0 numb:
0110_main2.JOB po=Pose(-@.855, 89.7@3, -0.| p113 0 numby
po_wkfe pita 0 numby,
| po_wk[@]=Pose(@.000, 90.00¢ else V. pi1s 0 numbi.
| print po_wk[2] < > p116 0 numbx.
array_file po_wk, "po_work.q 11 0 numbs
end = T 152 | ] numbs
global po_work=Array(500) -1 0500_gripper_on.JOB [=]e=rfe=] p119 0 numb:
global i = % . 18 pi20 4] numby
) 0000 erik cpiion for 4P to 499 Program File Format Version : v g5t s
| 0202_enet2_open.JOB po_work[i]=Pose(-0.865, & # anns JOIH S aacsa crd  base string
| »] 0208 job nexE rint “enet2.state", enet n 9.000 rmiy
‘ 0250i0h end P : : 2 0.000000 numbr
explorer wihdow job.edit wind 1 (epee 2t BOR 1AL variable: windowh
| 0300408 niiT1] 4500 i % 6000000 i,
) 0301108 T 2]=700 ’ LR e it
0333 job modhiis enet) . €id=A% . fr: ¥ | )
N < > < > nsync 0 numbs ¥
0500_gripper_onJOB A |< >
Log 8 x|
== run : succeeded, = X
log window

P HD isnees
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1. Overview

The elements of the user interface can be rearranged into a layout convenient for the work.

Dragging the toolbar * s left edge or dragging the title bar of each window will allow you to detach the
toolbar or a window while it is in docking state or attach it back into the docking state. When in the
docking state, the windows can be arranged side by side, or they can be stacked into a page from which
you can select one using a tab.

HRWorkBench - noname HRWorkBench - noname - [0007_case2 job] - [m] x
File Comm Job window HE|p +| File Comm Job Window Help -8 %
Explorer & X
0s B 9 O w 4 Sz;“ | Hyundai Robot Job File; { version: 1.6, mech_type: "780(¥L012-
+| 0004 job ~ #Hyundai Robotics Co., Ltd.
Comm .| 6005 job var ve=4
|+] 0007 _case2 job var res=8
. IP address localhost |_‘ .| 0008job #
.| 0008 job switch ve
Exploret 8 X 1| 0012job B Onw 980 M2 @
+] 0013 job break
+| 0111.J0B ~ +| 0015 job case 3
+] 0112J08B .| 0016job ceee 2
+] 011308 2] EE;EJEE default
-] 0114108 0 nre-22
+] 0115.J08B oo
s o -
=1
] 0177job j o — IP address localhost Connect ) path Drag the folder icon from
+| 0201 _enet1_open.JOB +| 0090.job
non + 1nn {+] 0o9agjeb
|+] 0095job
ariable 8 x || 0095 _sub.job
[*] 0100job
Update Auto L] 0101 !Db
name value fype &
~ globals ========fun | succeeded, s======= x
i 100 numbs:
v po_work array
[0] Pose
[11 Pose
m Rarn +] 0115J08B
< > .| 0150job
+] 0177 job
Log +| 0201_enet1_openJOB o
< >
========fun | succeeded, s======= Explorer ~ Variabla
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© 2. Basic Settings

2.1. Connect to Ethernet

HRWorkBench

HRWorkBench and the Hi6 robot controller should be connected to the same Ethernet network.

Suppose there are two Hi6 controllers that need to be connected, and let us assume that their individual
IP addresses are 192.168.1.150 and 192.168.1.151. Moreover, the IP address of the PC is 192.168.1.100. (The
devices connected to each other through a hub should all be in the same subnetwork, 192.168.1.XXX.)

The IP Address Manager dialog box will be opened, as shown below, when you select Comm - Address

Manager in the main menu of HRWorkBench or click the tool == button.

A new input line will be added each time you click the Append button. After adding two lines, you need

to input the name and IP address, as shown in the figure below.

You can also adjust the order of the current lines by moving them up and down using the Up and Down

buttons.

Address Manager

name IP addr.
0]
robot 1 192.168.1.150
robot 2 192.168.1.151
Append
Delete
Up
Down
H HYUNDAI
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2. Basic Settings

Now, when you open the IP address combo box in the Comm. window, you can select the two IP addresses

that are already inputted.

192.168.1.150 «|| Connect |

192.168.1.150

192.168.1.151

L T

- IP address 192,168, 1, 150 ™ I Connect
Explorer B X
v [ workbench A
v | Robot Controller
& globals
v [ jobs
| 0Nt ink

When you press the Connect button, and the button turns yellow, you are now connected.

If you are successfully connected, the Robot Controller node will appear in the Explore window on the
left. Right-click the node and then click Display RC Info. in the pop-up menu. The software version of the
Hi6 controller will be received and displayed, as shown below.

~ [] workbench

W E] Robot Contrallar

----------------- % giot: Ooisplay “ g

v _IJDbxs LS Backup all to PC

~ | HRWorkBench X

o Hit MVE0.03-05¢cs

|ﬂ 'D'LI'U'!_]'U'U

HYUNDAI
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HRWorkBench

2.2. Select the PC Path

When backing up or editing the files of the robot controller, you need to copy the files to the PC. To do
this, you should designate the path of the folder on the PC side. This path is called the “current PC home
path” or “PC path” when shortened.

In Windows Explorer, you need to drag and drop the folder icon toward the Comm. window.

L path

i[\mg the folder icon Windows Exploter

|

Val B 717108 At

0] & LoFHUN. KAA-
o
% QA 8% - =)oj§ =R .‘

2%
1 312 e Al
|
R e s LEPC MUSER (U) » work » abc_industry
n
| work ~ s 7 38 wR
I SocJdusty robot1 2020-10-13 @
robet robot2 2020-10-13 &
l¢ robot2

LI path  [nrag the fols

s 2 NE
« USER (U) » work » abcindustry » robott

-~

~ ] l
abc_industry

robot1

robot2

bned risbnrns

L<

The designated PC path will be displayed in the Comm. window. Then, the files copied to the PC will be
saved in this folder.

L) path 1/ work/abe_industry froboti |

When you manage multiple robot controllers in different PC folders, you can perform tasks by changing
between folders and dragging and dropping them.

If you click the button on the right side of the displayed path, the path will be opened in Windows
Explorer.

H HYUNDAI
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2. Basic Settings

The folders in the PC path is structured, as shown in the figure below.

Jobs that have been backed up before in the PC path will be displayed under the PC node of the Explore
window, as shown in the figure below.

Explorer
~ [] workbench
v || Robot Controller
# globals
jobs
robotl - .- PC home path v [ BC backup
) h jobs
logs - - - folder for controller log files ] 0001 job
project - - - folder for controller project files e E'E'E'L'J_Db
|=| 0005 job
jobs + » » folder for job files |+] 0008job
|+] oos6.job
vars +» + folder for variable file [+] 0087 job

H HYUNDAI
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2.3. Save and Load WorkBench Files

You can save and load working environment settings as a WorkBench file with the extension .hrwb.

The following items will be saved.

® List created in the IP address manager

® PC path setting

Let us save a WorkBench file. After performing the basic settings, select File - Save Workbench in the
main menu. Select the desired path, input the file name, and then click the Save button.

Open WorkBench X
u « work » abc_industry v 8 abc_industry &4 0o
T - M EG =~ T @
~ = - ST B} LT
[ U pC = =Tt S0
e Wini10ent e4bit (C) roboti
o SYS_BACKUP (E) robot2
= view(#) (M)
- USER (U] v £ >
IpE O] Z(N): | abe_industry v| HRWorkBench Files (*hrwh)  ~

T

Let us load a WorkBench file. Exit the HRWorkBench application and execute it again. Select File - Open
WorkBench in the main menu. If you select the saved file, you can see that the existing settings are

restored.
T « work » abc_industry v O abc_industry Z 4% 2
|
T - M EL =~ H @
~ o= - 2T B DT
I Y pC = o 2R
e Wini10ent 64bit (C) roboti 2020-1
= SYS_BACKUP (E) robot2 2020-1
[’ i 2020-10-16
= view(H) (M:) abc_lndustry.hmb 2020
= LISER (LK) w =
o O[E(N): |abc_indu5tr}-‘.hnub «| |HRWeorkBench Files (*hrwb)
Z71(Q) H=

H HYUNDAI
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2. Basic Settings

The recently loaded paths and file names will be listed in File in the main menu, so you can quickly open
a file by clicking it.

HRWerkBench - U:/werk/abc_industry/abc_industry_rev2.hrwb
File = Comm Job  Window Help
Open WorkBench... )
Save WorkBench
Save WorkBench As...
B save Ctrl+5
Save As...

1: U:/work/abe_industry/abe_industry_rev2.hrwb
2: U/work/best_systems/best_systems.hrwb
3. U /work/abe_industry/abe_industry. hrwb

Quit

Another way to load WorkBench files is by opening an .hrwb file by dragging and dropping its icon from
Windows Explorer.

- 5 Zabelindusty

IEEl = == =

B Heworks 4 127N H T 6l S
v Help |£| D ® LB RF - MHA -~
W &Ko O » O B 7 - X
& E A 87 ~ =] 0|1& 5137
| Comm
L. P addess 1921881150 = e 1
| Explorer a x » USER (U) » work » abe_industry
~ [ workbench ~ 3 - w
= [ PC backup
~ jets roboti
+| 0000 job
(3] 0001 job robot2
| ' ﬂjzg 2, WiniOent 84bit (C) abe_ Industry.hrwb
= b [l abc_industry_rev2 hraie
: | coosjeb N = SYS_BACKUP (E) il sbcindustry.
(! = pass et | .
|Lng == vigwiFr) (M)
[

| 7 = USER(U) ™

H D Hyunpal
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T 3. How to Use HRWorkBench

3.1. Back Up and Restore Job Files

You can back up or restore the files in the Hi6 controller.

First, press the Connect button to remotely connect to the controller. In the Explore window, open a pop-
up menu for the Robot Controller node by right-clicking it, and then select “Backup all to PC.” The Backup
dialog box will appear.

Backup ? X
Project

] Log (It may take longer than a minute,)

Finished,

Explarer F x
~ [] workbench A‘
¥ | Robot Controller

# globals ~" @  Display RC info.
v Jobs v Backup all to PC Start Close
| 0001 jab |

Press the Start button after checking the target that needs to be backed up. The files in the controller
will be backed up to the PC path. The Completed dialog box will be displayed once the backup is finished,
and the file list under the PC node in the Explore window will be updated.

HRWorkBench *
o Backup all - Completed.

The method for restoration is similar to this.

In the Explore window, open a pop-up menu for the Robot Controller node by right-clicking it, and then
select “Restore all to Robot Controller.” The Restore dialog box will appear.

H HYUNDAI
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Explorer g x
~ [] workbench "
v | Robet Controller
# globals

jobs

v PC .

- jo Set PC backup path

[#] Qﬂ Restore all to Robot Controller
T T

3. How to Use

Restore 7 X
Project
[ Lag (It may take longer than a minute. )
Start Close

Press the Start button after checking the target that needs to be restored. The files in the controller will
be restored to the PC path, and the Completed dialog box will be displayed.

3.2. Copy and Delete Job Files

You can only copy some of the controller’s job files.

When copying files from the robot controller to the PC, click and select the targeted job files under the
Robot Controller/ jobs / path in the Explore window.

To select multiple files, you use the following methods.

e

UUou.Juu
'] 0087 job
|5] o088.job
[+] 0089.job
|+] 0090.job
(1] 0091.job drag

{l+] 0095_subjob WV |

.+] 0100job

Drag and select multiple files while pressing the left button.

+] 0087 job
[£] 0088.job
[+] 0089,job
[+] 0090.job

B

ils] 0091.job

shift+~0) |

»| 0095_sub.job

Select one file, hold the Shift key, then click another file to select
files in between.

3-3 ) H
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HRWorkBench

[+] 0087 job

(] 0088job  ctrl +VB
.| 0089.job

[£] 0090job  ctrl +VB

.+] 0095_sub.job
ils] 0100job__ctrl +V0)!

0091 job Select multiple files individually while pressing the ctrl key.
= B

Right-click the selected job files and then select “Backup to PC” in the pop-up menu. The copy result will
be displayed in the Log window, and the names of copied files will be displayed on the PC/jobs node.

v ||| Robot Controller
# globals
hd jobs
[+] 0001 job
[£] 0004 job
|+] 0005 job Log

5] vo10J08 Backup to PC Copy O004,job to PC, @ OK

Copy 0008 job to PC, @ QK
L] oo11JoB | X Delete Copy 0010,J08 to PC, 1 OK

I And ) b

The method is similar when copying files from the PC to the robot controller.

Click and select the desired job files under the PC/jobs/ path in the Explore window.

Right-click the selected job files and select “Restore to Robot Controller” in the pop-up menu.

hd jobs
[£] 0001 job

Log

{+] 0002 ink

Copy 0001,job to Robot Controller, @ Ok

[+] 0017 ¥ Delete Copy 0005, job to Robot Controller, @ Ok

L] 0012708 |

Copy 0003, job to Robot Controller, @ Ok

You can delete job files in the robot controller or the job files in the PC using the Delete pop-up menu.

H HYUNDAI
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3. How to Use

v |- || Robot Coentroller
&g globals
v [ jobs
L] 000tjob
%mJOE Backup to PC
+| 0005 jol
|+] 0002 job o

H HYUNDAI
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3.3. Edit Job Files

You can edit the job files copied to the PC with your preferred text editor, but HRWorkBench also provides
an editor.

3.3.1. Open and Arrange Edit Windows

To open and edit a job file copied to the PC, double-click a job file on the PC side in the Explore window.
This will open the editor. In the succeeding examples, two job files will be opened: 0004.job and 0005.job.
As shown below, the Edit window of the last opened 0005.job will fill the space, and the file name will be
displayed on the upper title bar.

HRWorkBench - ncname | [0005.job]
| Eile Comm Job WindoW=Telp
W G RS ., O 2 @
Comm
- IP address 192,168,1,150 ’ Connect . path U /wark/abe_industry,
Explorer ax( )
| | | | Hyundai Robot Pob Rilles™~{ Mersion: 1.6
] 7771job " var pol=Pose(@,90,,0,0,8)
|+| 786_AGV_Comm_onl... var pol=Pose(j1,j2,33,34,35,36)
[+] 8900,job delay .9
[] 8910408 var po2=cpo()
2911J0B var ret=mkucs(2,po2)
'l 891208 var ret=mkucs(4,po2)
| 8914408 var ret=mkucs(18,po2)
] 895008 end
| 8952.J08B
| 8953.J08 b
| 8990.J0B
] 9998,job
| 9999.job
v ] PC
v jobs
| 0001job
0004 job
[5) 0005job

You can arrange multiple Job Edit windows side by side by selecting Tile or Cascade from the main menu
Window or from the toolbar. The file name will be displayed in the title bar of each child window.

noname - [0005.job)
ob | Window Help

M Tile =
B Cascade

H HYUNDAI
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3. How to Use

55 192 168,1, 150 - I Connect L] path U/ weork/abe _industry/robotl
2 %\ | 0005ob b o sl | | 0004j0b (= [=@]=]
L] 7771 job ~ — I : _— _— EPS— : .
. Hyundai Robot Job File; { version: 1.6, me Hyundai Robot Job File; { version: 1.6, &
= ;BE_A.GV_CC-mm_c-n\... . var pol:Pose{B,BB,,é,a,a) global po=3
= BQF}DJDb var pol=Pose(j1,j2,33,34,35,36) S1  move P,spd=7@%,accu=3,tool=8 [8.6¢
Ll BQ‘F"JGB delay .9 global count
L+| B911.J08B var po2=cpo() count=count+1
2] 8912.J08 var ret=mkucs{2,po2) global po_wk=Array(3)
|+] 8914.10B var ret=mkucs(4,po2) global po=6@
|| 8950.JCE var ret=mkucs(18,po2) po=Pose(-8.855, 89.783, -8.841, 17¢
|+| 8952108 end po_wk=8
|| 8953.J0B po_wk[8]=Pose(@.000, 08.068, ©.008,
|+| 8990.J0B print po_wk[2]
| +| 9938 job array_file po_wk,"po_work.pos”
|| 9999 job end
] global po_work=Array(566)
jobs global i
11| oot jeb for i-0 t?.,flgg
1] 0004 job po_work[i]=Pose(-@.865, 89.763, -
[+] 0005 job next v
|| o008 job v i 2 < 2

You can minimize the Edit window with the E' button and maximize it with the button. Clicking
the @ button or pressing ctrl+F4 will close the Edit window.

When the window is maximized, operate the buttons on the right side of the main menu.

- [0620_lift_off JOB] - O X

dow Help - el %

G — — =

H D Hyunpa
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3.3.2. Reloading after Converting Encoded Job Files

When a job file is opened, non-English characters (Korean, Chinese, etc.), comments, or strings may
appear broken. The job file of the Hi6 controller should be saved in utf-8 encoding, but the file will not
be displayed properly in HRWorkBench and teach pendant if the file is saved with a different type of

encoding (e.g. EUC-KR, GB2312).

dai Robot Job Fil

51

1le; 4 wversio

# £ EEEN EEEQE$

global p51,p2,p3

p5l=cpo # HEED HE: HEEN

delay 8.5

*HOMECHK

move P,spd=108%,accu=8,tool=0 #cHINNEN

For example, if the job file is encoded in an extended complete type, select Job - Encoding: Reload from
- Korean in the main menu. The job file will be converted to a utf-8 encoding and opened in the Edit
window, and the text will now be displayed correctly. When saved in this state, the file will be saved as
a utf-8 encoding file.

(The ascii file and utf-8 file are the same for a file only written in English, so this operation will not be

necessary.)

L r BN e B LA A
Hyundai Robot Job File; { wérsio 1.6, mec

# 5 =7 Sz
global p51,p2,p3
pSl=cpo # I FA 2

delay 8.5
*HOMECHK
51  move P,spd=1@8%,accu=8,tool=8 #ZZ XM
H HYUNDAI
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3.3.3. Syntax Coloring and Automatic Multi Stage Indentation (Smart Indent)

The Edit window provides basic syntax coloring for readability, where main commands and strings, hidden

poses, comments, and job headers are displayed in unique colors.

global po=3

global count

count=count+1 # AlQ|2 2l II12H
global po_wk=Array(3)

global po=8

po_uk=8

print "po_wk="+po_wk[2]

Hyundai Robot Job File; { version: 1.6, mech_ty

pe: "78@(yLel2-eD)", tg

sl move P,spd=78%,accu=3,tool=86 [©.888, 06.866, 6.8668, 179.286, 179

po=Pose(-@.855, 89.783, -8.841, 179,181, 179.198, -8.8861)

po_wk[8]-Pose(@.008, 96.00€, ©.660, 179.208, 179.200, ©.000)

An automatic multi stage indentation function (smart indent) is also used for a more easy-to-read
structure of the flow control statement. All of the current job programs in the Edit window will be
automatically indented if you click Smart Indent under the Job main menu or toolbar.

var ve=3
switch va
case "xx”
break
case 3
print "ok"
break
default
break

var myvar=8
end_switch

Hyundai /Robot )Job) F2¥e ) £ wersion: 1.6,

wait v@==2,5,99

m  Job  Window Hel sl move P,spd=78%,accu=3,tool=0 [-8.
Ch 5 e w 99 if myvar==1
- delay 1.5
Smart Indent h E”ti
H D HYUNDAI
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3.3.4. Undo, Redo, and Save

The Edit window provides Undo and Redo functions with the shortcut keys Ctrl+Z and Ctri+Y.

An asterisk (*) mark in the file name in the title bar, as shown below, means that some edited content
have not been saved.

You can save the edited contents to a file by selecting File - Save or File - Save As in the main menu. You

can also use the shortcut Ctrl+S or click the l button in the toolbar.

| 0095 job * E=N Eol =X

The file will be saved and copied to and immediately reflected in the robot controller if you select Job -

Save & Copy to RC in the main menu or click the s button on the toolbar.

H HYUNDAI
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3.3.5. Find, Replace, and Go To Lines

You can open the Find/Replace dialog box by selecting Job - Find and Replace in the main menu or by
pressing the shortcut key Ctrl+F. If a specific text has been selected, the text will be automatically inputted
into Find.

Freturn
print "enetl. Ed rind/Replace b4
if (enetl.sta

enetl.open | Find: | |

enetl.conne

Replace with: | |

else
enetl.close| Lookin:

goto “retur Current Document -

endif Options
print "enetl. B
[] Case sensitive
1 Whole ward

[ Backward

end

#Enet Setting
global enetl

var ret_vis Replace

enetl = udp.E

Find all Replace all o

The functions of the individual options in the dialog box are shown below.

Name Function

The function will be performed within the currently

Current Document .
selected window.

Look In

The function will be performed for all jobs under the PC

Current Project .
node of a project.

Selecting this function makes it possible to distinguish between upper and lower
cases.

Case Sensitive

Whole Word Selecting this makes it possible to perform searches only for a complete word.

Selecting this makes it possible to perform searches from the current cursor
Backward position toward the earlier parts of the document.

This setting will be ignored in the case of the Find all or Replace all options.

Clicking the Find next button allows the cursor to move to the next matching string. Clicking the Replace
button allows the currently selected string to be replaced with the string inputted under Replace with and
then allows the cursor to move to the next matching string.

Clicking the Find all button searches for the entire range designated under Look In, and lists the searched

HD rosorics
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items in the Find Results window at the bottom in the form of its path file name (line number): string.
When you double-click on a specific item, the relevant file will be opened, and the cursor will move to

the matching position.

Find Results

Matching lines: 29, Matching files: 11, Searched files: 46

/HIE/EE robotl /praject/jobs,OB00 job (713: call 500
U/ HiE/E rabat] /project/fjobs/ 1110, job () call 1111
L /HiBAEtrobot] Aproject/jobs 1110 job (305 call BO1
L /HIB/E robot] Aproject/jobs/ 1110 job{49): call 500
U /HiE/EH robot] fproject/fjobs/ 1110 job{ 700 call 2
L /HiB gt robot] fproject/jobs 1210 job (5): call 1211
L /HIB/E rabot] Aproject/jobs/ 1210 job{36): call O1
L /HiBgH robot] Aproject/jobs, /1501 _Paointa, job40): call 30
U /Hi6/Zt  robot! Aproject/iobs/ 1501 _Pointa, job(E2): call 202
U /Hi6/E rabat] /project/fjobs/ 1501 _Painta, job (1180 call 202
L /HiB/Et robot! Aproject/job s 2800_home. job(6): call GO1

Log Find Results

Clicking the Replace all button searches the entire range designated in Look In and replaces the matching
string with the string inputted in Replace with. Moreover, this function will list the searched items in the

Find Results window at the bottom.

You can select Job - Go To in the main menu or press the shortcut key. Ctrl+G to open the Go To Line
dialogue box. When you input a line number, the cursor will move to line number.

end

| Go Te Line

? X

#Enet Set Line Mumber (1 ~ 72

global er |3[|

var ret_
enetl = y Cancel
enetl.ip |

ic

H HYUNDAI
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3.4. Check the Robot Language Syntax

You can remotely carry out a basic syntax check on the job file currently being edited.

While the job file to be checked is open, as shown below, click “Syntax Check” on the main menu or on
the toolbar.

# main
val arr=Array(4,5,2) # misspell of var
global tno=8

s1 move P,spd=68%,accu=8,tool=8 [45.717, 96.
wait D031 # misspell of do3l
tn=2 # misspell of tno

The path file name and line number, where there is a syntax error, and the relevant error message will
be displayed on the Syntax Check window. Double-clicking an error will move the cursor to the
corresponding position.

Syntax Check

L AHiIB/ZE robotl /project/jobs,/0001 _main,job(3): E14182 Unsupported procedure,
i HiB/E rabot] /project/jobs, /0001 _main,job(B): E14027 Parameter value exceeded the range,
======== gyntax-check ! 2 errars), ========

Because this syntax check is executed without the actual execution of a job, it cannot detect all errors
that may occur when a job is executed. In the job file shown in the figure above, it was detected that
“var” was incorrectly marked as “val” and that the move statement accuracy exceeded the range of 0-7.
However, it could not detect that the I/O variable do31 of the wait statement was incorrectly marked as
“D031” and that “tno=2" was incorrectly marked as “tn=2.” They are not considered errors because the
variables DO31 and tn may possibly have been created during execution.

—
HYUNDAI
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3.5. Execute Robot Language Statements

You can remotely execute robot language statements in job files. A move statement or flow control
statement is not supported, and only some commands that can be executed individually, such as an
assignment statement, are supported.

The global variables window in the teach pendant of the connected Hi6 controller should be left open to
check the result.

The following program was created as a demonstration in the Job Edit window.

Hyundal Robot Job File; { version

global onoff=true
global pi=3.141
global msg="Hello, "

global values
values=Array(18)
global po_cur=cpo()

print msg+"HRWorkBench!"
end

Place the cursor on global msg="Hello," and click on Job_in the main menu, or Run Current Line in the
toolbar.

lob  Window Help
1O ow U OBMoM B

A success message will be displayed in the Log window if the remote execution is successful. In the global
variables of the teach pendant, you can also see that the msg variable has been created.

global
variables
Log

name value

—======c=[IJM] SUCCEEEIEEI. —======= string

H HYUNDAI
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Clicking on Job in the main menu or Run Current Line in the toolbar will execute all of the currently
selected jobs, including the print statement.

Hello, HRWarkBench!
I

prog

global
variables

pose

msg string Hello,
onoff bool true
pi double 3141
lob  Window Help po_cur Pose [ "_type" : "Pose”,
1 O w 4 R sensor module { "_type": "module”
values array [0,0,0,0,000000]

HYUNDAI
3-15 ) H D rosorics



HRWorkBench

3.6. Monitor Global Variables and Set Their Values

Clicking the Update button in the Variable window will display the current global variable values. The
Variable window will display variables in three columns: name, value, and type of the variables, as shown
in the figure.

If you check the Auto checkbox, the update will be automatically performed repeatedly, allowing you to
check the change of the variable value in real time. (Please note that if the robot controller has global
variables on a large scale, the update may be very slow.)

Yariable g X

Update Ao

name value type &
v globals
msg Hello, string

In the case of the array type or object type, such as pose, the value column is empty. Clicking on the
left of the variable value will expand the node to display sub-nodes, and clicking it again will hide them.
(You can also press the left/right arrow keys to do it.)

name value type 2

¥ po_cur Paose

crd  joint string
i1 -0.855000 number
j2 89.703000 number
j3 -0.041000 nurmber
ja 178.181000 number
IE 179.198000 nurmber
jé -0.001000 number
Variable g x nj 6 number
nsync O number
lpdate | [] &uto rx 0.000000 number
ry 0.000000 nurmber
name value type rz 0.000000 number
X 0.000000 number

v globals _

msg Hello string ¥ 0.000000 number
" ' z 0.000000 number

ong true bool v valuss arrav

pi 3.141000 number y
[ 0 number

po_cur Fose .

values array aroe number
Y 2] o number
12 0 numhber

H HYUNDAI
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For primitive types such as bool, number, and string, the value will be displayed. You can set it remotely
by double-clicking it and input a new value and then press the enter key.

name value type &
v globals
msg Hellg, string
onoff true bool
pi 3.14 number
v po_cur Bose
cd  joint string
il EBLE number
j2 89.703000 nurmber
i3 -0.041000 number
id 170 1 04nnn mabar

Remotely delete a selected variable by right-clicking it to expose the pop-up menu and select Delete.

p1_move Pose HRWorkBench X
p2 ¥ Delete : -

p21_maovt : 2 global variable deleted.
p22 Export to File e p21_move

p22_maove Eose

p23 Pose _OK
p23_move Pose

HYUNDAI
3-17 ’ H D rosorics



HRWorkBench

3.7. Export the Global Variables

You can monitor global variables and set their values in the Variable window. However, there is a limit to
editing a list of a large number of variables.

HRWorkBench provides a function that allows you to export the names and values of global variables in
the form of a .job program that lists the assignment statements. The job program created for editing
variables can be easily edited using the Job Edit window or your favorite text editor. 2

For a demonstration, the following job program is executed in the robot controller to create a pose array.
When you monitor in the Variable window, you can see an array of 100 pose type elements.

name value type 1
\ o . v globals
Hyundai Robot Job File: { version: : 100 nurmber

. dlobal po_work=Arraw(100) v po_work array
. [0] Bose
. global i 1 Fose
fori=0to 99 [21 Pose
po_work [i1=cpol) E} Eﬁii
- next = Fose
[6] Bose
. end 7 Pose

Right-click the globals node and select “Export to File” in the pop-up menu.

name pe &)
X Delete P
v globals :
i Export to File mber
v po_work array
[a] Pose
il Pose

As the Job Edit window opens, all global variables will be listed in the form of assignment statements.
Arrays and objects are broken down and listed continuously until the child properties of the primitive
type (number, string, etc.) are displayed. As you can see from the title bar, the file name of this Edit
window is set to 0500_var.job by default, and it has not been saved as an actual file yet. Save it as is
using the File - Save menu, or save it with the desired name using the File - Save As menu.

? Global variables are saved as a file inside the robot controller. However, caution is required, as modification of
the file may cause damage to the structure, leading to malfunction.

H HYUNDAI
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[0500_var job *]
ow Help

v U 02 O

I Connect [l path Drag the falder icon from Windows Explorer,
8 x
i=188
~ po_work[@]=Pose(-@.861, 89.783, -8.841, 179.181, 179.198, -8.801)
po_work[1]=Pose({-@.861, 89.7@3, -08.6841, 179.181, 179.198, -8.881)
po_work[2]=Pose(-@.861, 89.7@3, -08.641, 179.181, 179.198, -8.881)
po_work[2]=Pose(-@.861, 89.783, -8.841, 179.181, 179.198, -8.801)
po_work[4]=Pose(-8.861, 89.783, -9.841, 179.181, 179.198, -8.881)
po_work[5]=Pose(-@.861, 89.7@3, -08.841, 179.181, 179.198, -8.881)
po_work[6]=Pose(-@.861, 89.703, -8.841, 179.181, 179.198, -8.801)
1 open.JOB po_work[7]=Pose(-@.861, 89.783, -8.841, 179.181, 179.198, -8.801)
2_C-DEI'1.JC'E po_MOPF;8;=POSE§-B.861, 89.783, -6.e41, 179.181, 179.198, -8.881?

If you want to export only one specific variable and its child properties and not all of its global variables,
you can perform Export to File on the specific variable.

name value type
v globals
- Ipo_wnrk X Delete =
()] Export to File
[11] Fose

After checking or editing the listed pose values, you need to perform remote execution using the Run
Job command if you want to apply them back to the controller.

lob  Window Help

DO w U R

HYUNDAI
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Let us suppose that you add a new variable to the global variables that do not exist in the robot controller.
It doesn’t matter to change the type of variable i from number type to string type as shown below
(because an i variable exists anyway). However, because the newly typed width and height do not exist
in the robot controller, an error stating that“E14282 Invalid left-side of assignment statement” will be
displayed when these assignment statements are executed.

i="hello"|

width=8
i=8 height=50.8
po_work[8]=Pose(-8. po_work[8]=Pose(-8.861, 89.7¢

po_work[1]=Pose(-8. > po_work[1]=Pose(-8.861, 89.7¢

Laog

Ln & E14282 1 width=0

Therefore, you have to attach the global statement one by one, as shown below.

i="hellag"

global width=8

global height=58.8
po_work[8]=Pose(-8.8561, 89.78
po_work[1]=Pose(-8.861, 89.78

If you think that this is cumbersome, select Job - Auto-def as a global variable in the main menu or click
AuTo
the " button in the toolbar. If you execute Run while the Auto-Def function is checked, global variables

will be automatically created for nonexistent variables and assigned accordingly, so there is no need to
attach the global statement.

v ijmale

H HYUNDAI
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3.8. Monitor Logs in the Controller

In the Event Log window, logs generated from the Hi6 controller will be displayed. This window provides
the same functions as those of the U/l provided by Hi6’s teach pendant. New logs will be highlighted in

yellow.
Event Log 5 X
Al W st aop | a0 | e w3 - [a]a
code message date time prog.cnt 6
WO00004  Emergency stop being inputted. 2020/12/06 12:37:244 P1/53/F0
€) E00225 (0 axis) soft limit encoder use range exceeded 2020/12/06 12:36:53.2 P1/53/F0
€) E00003  Brake power overload (brake power) generated 2020/12/06 12:36:22.2 P1/53/F0
WOO0170 (3 axis) motion Itp higher than IP. 2020/12/06 11:24:20.0 P1/53/F0
WOO0170 (1 axis) metion Itp higher than IP. 2020/12/06 11:24:20.0 P1/53/F0
WO0170 (3 axis) moticn Itp higher than IP. 2020/12/06 11:14:291 P1/53/F0
WO0170 (1 axis) meticn Itp higher than IP. 2020/12/06 11:14:291 P1/53/F0
€) E02800  Teaching pendant operation abnormal 2020/12/05 11:41:35.0 P1500/52/F3 v
A L N . N L
Log Syntax Check  Event Log Find Results
Category U/l Description
Filter All Turn (toggle) on or off all types of logs.
E (Error) Display the error log.
W (Warning) Display the warning log.
N (Notice) Display the notice log.
ST (Start/Stop) Display the start/stop logs.
P (Periodic) Display the periodic status log.
OP (Operation) Display the operation log.
10 (1/0) Display the I/O logs.
H (History) Display the execution history.
num |30 - Select the number of logs to be displayed on the window and
refresh the screen.
Save to log files Save the logs that have been accumulated in the controller’s
memory as log files in the controller.
(Pop-up - - ; -
Clear log files Clear all the logs both in the controller’s memory and in the
menu) ]
log files.
a Stop monitoring a new log.
) Clear the items in the Event Log window.

—
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