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1. INTRODUCTION

Hi-flying 1.O.T script(HF IOT Script, short fot HIS). Note that version must be

1.09i or above. It is used for data transfer of IOT industrial device. When

download the script in to the industrial device, the following functions can be

achieved.

» Automatically send data to UART or Socket at regular time, which can be
recognized as Modbus primary station.

> After receive data from UART or Socket, data will transferred based on
script.

The download address is able to acquire all the tools and example scripts:

http://pan.baidu.com/s/1gY0QPcS

Or:

https://www.dropbox.com/s/phnpvbgve43n86y/HIS%E8%84%9A%E6%9ICHAC
%E5%B7%A5%E5%85%B7.rar?dl=0

All supported product is shown as following figures, the next chapters will take
Eport-E10 or HF2211 as example.
Super-Ethernet :

Eport-E10 Eport-E30 Eport Pro-EP10 Eport Pro-EP20

s 3
/J;;;‘ﬁ"‘ P
=
=
=

5

Serial-to-Ethernet :

HF5111A HF5111B HF5142
Serial-to-WiFi:
(W10 and W20 are the bulid-in modules of HF2211 and HF2221respectively)

Wport-W10 Wport-W20 HF2221
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2. GRAMMER

2.1. Data Structure

All the data structure HIS script supported: Int, Float, String
Variable is automatically defined and assigned, such as:

a=10

Define an integer and assign 10 to it.

f=1.04

Define a float and assign 1.04 to it.

s=" 1234" or s=[0x31,0x32,0x33,0x34]

Define a string and assign it.

Note: HIS grammer is sensitive to capital and small letter.

2.2. Operator

Supported operator and its prority:

High to Low Operator

0 (). [

1 *,

2 +, -

3 >>, <<, &, |

4 <,<=,>,>=,==I=
5 &&, ||

6 =

Note: Cannot supprot ++,--,+-

2.3. Operation

Integer and float can support “+,-*/" operation, and interger can also
supprot bit operation like <<,>>,&,|
In comparsion operation, source operation and destination operation must be
the same type(integer and float are reconized as same type, but string can only be
compared to string)
When doing assign operation, it will involve in data structure transfer. For
example:
a is integer, f is float and s is string
a=f f is assigned to a, the type of a is float at the same time(if f=a, it

does not involve structure transfer)
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a=s a will turn to string and assigned as the content of s
s=f s is float and assigned
Plus operation of string:
Like : s1=" 123" , s2=" 456"
s3=s1+s2 Result: s3=" 123456"
String comparsion operation: string can only support “==" and “!="
String function, for example:
Like : s1=" 12345678" , a1l=0x010203
a=sl.leng() ais integer 8
b=s1.charAt(2) b is integer 2, parameter means which character
c=sl.subString(1,5) cisstring “2345"
d=sl.replaceAt(l, 5 ) disstring “15345678"

Note: subString() function, the former bit is start positon while the last is for
end. Positon is calculated from 0. String contain the data from start position but the
end position.

d=al.toString(0,3) d is string : [0x03,0x02,0x01,0x00]
e=al.toString(2,0) e is string : [0x01,0x02,0x03]
f=al.prtString() fis string : " 66051" , (0x010203,66051 decimalism)

Note: toString() source operator is integer. Two parameters is the four bytes in

integer(so the value is >=0,<=3). In example one, d is from Obyte to 4byte. In

example two, e is two bytes from 2byte to Obytes.

2.4. IF Sentance

For example :
IF (a>1)

END
No ELSE is ok, like:
IF (a>1)

2.5. FOR Sentance

For example :
FOR,0,51 //iis variable and the following parameter is initial value, end
value and step value
k=i
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END
Note: initial, end and step value must be integer. When variable is equal to end
value, the loop is finished. And the step value can be negative and postive

2.6. WHILE Sentance

For example :

i=0
WHILE (i<10)

i=i+1 Not for++,--,+=,-=,etc. operation
END

2.7. Reserved Word

The reserved words in HIS are always in captital character, for example:

"TIMER","END","MAC","SOCKBEAT","SYSTIME","RECV","CONN","DISCONN","S
OCK","UART","SEND","WAIT","IF","ELSE","FOR","WHILE","INT","FLOAT","INPUT","FU
NCTION","RETURN","TRUE","FALSE","STRING"

2.8. External Interface

External interface is the interactive interface between script and industrial
device. It has two parts, visiting industrial device and indutrial device input

respectively.

2.9. Visiting Industrial Device

Reserved word MAC is the mac address of industrial device, such as:
The mac address of industrial device is "ACCF23001234"
mac= MAC Define variable mac and assigned with "ACCF23001234"
SYSTIME is seconds for reading system
t= SYSTIME
SOCKBEAT is heartbeat string of a socket, like:
bt= SOCKBEAT(netp) Read the heartbeat string named netp of Socket
SEND is to send data to some interface of industrial device, like:
SEND(UART,uart0,” 1234" )
SEND(SOCK,netp,” 3456" )
Note: the first parameter is the interface type of industrial device. The second
one is the name of it while the third one is data content.
Read/Write device GPIO, like:
P10= GETHW(GPIOQ, 10) // Read the value of GPIO Pin10
SETHW(GPIO, OUT, 10, 1) // Set GPIO Pin10 as output high
SETHW(GPIO, IN, 10) // Set GPIO Pin10 as input
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Close Socket , like :
DISCONN(SOCK, netp) // netp disable connection

2.10. Industrial Device Input

Industrial device input interface is represented as program part. For example:
> Timer interface
TIMER HeartBeat 1000
SEND(UART,uart0,” 1234" )
END
Timer interface named as “HeartBeat” ,timing for 1000ms. END is the end
mark of program part.
> Receive interface
RECV SOCK netp
len=INPUT.length()
IF (len>10)
tmp=INPUT.subString(3,10)
ELSE
tmp=" ERR"
END
SEND(UART,uart0,tmp)
RETURN(FALSE)
END
Note: Socket netp is automatically called for receiving data. INPUT is input
parameter, RETURN(FALSE) indicates it is no need to transfer the original definition
of ROUT at the end of this function(Typically, this function call for SEND to send
data). RETURN(TRUE), it needs transfer according to the definition of ROUT and the
content is the string of OUTPUT.
> RECV interface is UART recv:
RECV UART uart0
END
> Socket connection interface:
CONN SOCK netp
END
When Socket netp generate connection, automatically invoke.
> Disconnection interface:
DISCONN SOCK netp
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END
When Socket netp disconnect,automatically invoke.

2.11. Function

For example :
FUNCTION funcl (argl, arg2)
tmpl= argl
tmp2= arg2
RETURN(tmp1)
END

Invoke :
TIMER xxx 1000

tmp= funcl( “1234" , "abcd” )

2.12. Variable Scope

FIERESNERTENRIEE  2REENEFRINENNEE  £RETERETE

iﬁ%i:ﬁHHIEﬂ—Eﬁs& LR EMMERRIGE , ALK TEREIN[ZE , (IR,

AT ELEFIINBEOE T AR , —MNMEOEITHE |, AR EER A
%%xi,ﬂ%mﬁ—ubﬂ—¢ﬁzom:

All variable can be divided into global or local. Global variable is defined out of
the program block and it is always effective when the module is executing. It can be
visited by other program block or be externally read by industrial device like
webpage etc.

Local variable is in unit of external interface of program. During the period of
executing one external interface. The intermediate variable is local variable. The
variables with same name are recognized as the same variable. Foe example:

g=""
b=" 1234"
TIMER HB 1000
j=10
ret= func(a); #The visit without error, j in TIMER can be visited by func
END

CONN SOCK netp
ret=func(b) #The visit is error because j in func is not definied
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END

FUNCTION func (arg)
b=arg
c=a
IF (j==2)
b=" abcd”
END
END
In above code, a and b are gloable variable while j is local variable. Func is
called by TIMER, local variable in func is the same as TIMER. So j can be invoked.(It
is not recommended because other external interface will be error when visit func).
When a external interface end, it will release all local and global variable. Two ret
variable in above code is the diffierent variable.
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3. HISUI INTRODUCTION

HisUI is visual debugging tool which is convenient for script debugging.

Operate “HisULvbs” and upload file for testing.

| £ FREALO.TRIZIET

[ | B e |

Wl

D2/ Tt B BT His/datattest his

1.Choose HIS Script

ShEpiEO: IT@BS at

= | Bt L+ 2. File Analyse

2

=l

3. Choose External

TR
i'é'a'i"B'I:b'('jK_ﬂ'i'
[Type=2
:Name:netp
[Lines:62-77
frwn E N D TEE

imELOCKM
i‘l’y‘pe:E
[Name=funci
LLines:80-83
lesrE D

Interface

4, Test External Interface

\ RECV Interface Input Data

Result

| T

T

Note: This and later tool

4

must excute under JRE environment. Following

command is to comfirm JRE environment.

If not installed, download it in the following address.
http://www.oracle.com/technetwork/java/javase/downloads/jdk8-downloads-2133151.html

http://www.iotworkshop.com
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4. HFPACKTOOLS INTRODUCTION

HFPackTools is script transfer tool. If script is already tested by HisUI tool, it
needs transfer before download into the device. The aim of transfer is to add
checkup information and comfirm its completeness. Only check passed script can

be downloaded successfully. Operate

"HFPackTools.vbs” to open tool. After

transferred, file named “Eport_Const_1.0.0_20170618.his” is derived for device to

upload script.

|£| HFPackTools

Type

- o x|

HeAIHIE - LPB10OMIH T B

|v|

Ingut File .
i = ing/| ] { 1| ijing- 2 | [ 1 e
Ak . |1y|ng.DTUIﬁ§rg£|]zt HIS_EXAMPLE/E10_SCRIPT_Beijing-canst_20170614.t4) _> Huﬂj{ﬁ_

Qutput Directory

b e b = |C:J’User’ss’SamIDes|-rt0p |H-> E@‘ﬁﬁ{iai
was: 2 G Rt mer fiame—
File Version ————
WA (s 1.0.0) : [1.0.0
| oam || oxm |
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5. SCRIPT UPDATE

Stepl : Open local server software “EasyWebSvr.exe” and right click settting
option.

D m owm S R m N
Step2 : Choose the main catalogue and start server.
|msman y

B | R |ms | B

| E=E-al \hi flvine \DTUIME W Easy

WO | a0

s
Bkl | 100 (03RS
EAdRE: | 50000 (B 110008k

I~ FNBzmziT

T 2 TR

Step3 : Choose start server.

Step4 : Put the derived script into this cataloge.
wEEfE » THE(E) » hiflying » DTUEE » E&E » EasyWebSwr-v1.9

e

Zix X E =i
2 config.txt 2017/5/26 17:03 3030
:EI] EasyWebSvr.exe 2007/11/1415:07 TS
4] EasyWebSvr.ini 20 15 20:5 EEEE
4 Eport_Const_1.0.0_20170618.his 2017/6/18 22:46  HIS 30#
http://www.iotworkshop.com 13

Copyright © 2013 . All rights reserved


http://www.iotworkshop.com/

L & %] d

Step5 : Execute SecureCRT software(others as well) to enter ninto CLI mode.
Command Script is shown under SYS catalogue.

EPORT/5YS>

version Auth Network Telnet web

NTP MAC JCMD NAT Pi ng

Erod ¥ CustomerID UserIo cfgProtect FactorycCfg
quit

Supported command is below:

Script Query : Script

Script Delete : Script Del

Script Download : Script http://192.168.199.100/Eport_Const_1.0.0_20170618.his

"http://192.168.199.100/Eport_Const_1.0.0_20170618.his” is download

address for script(example above)

Step6 : Execute download command and it will hint “Download Script
OK" after download. Please restart after download successfully(valid after restart)

EPORT/SYS>Script http://192.168.199.100/Eport_const_1.0.0_20170618.his
Download Script OK!
EPORT/SYS>

Note: it can search the content of the script.

EPORT/SYS=Script
script file:
SETHW(GPIO, OUT, 2, 1)

Towl=[0x32,0x%35,0x35,0x3A,0x57,0x%3A,0x4F,0x53,0x4C,0x45,0x44 ,0x3A,0x30, Ox0D, Ox04A]
Tow2=[0%32,0x%35,0x35,0x3A,0x57,0x%3A,0x4F,0x53,0x4C, 0x45,0x44 , 0x3A, 0x30, Ox00]
highl=[0x32,0x35,0x35,0x3A,0x57,0x34,0x4F,0x53,0x4C,0x45,0x44 ,0x34,0x31,0x0D, 0x0A]
high2=[0x32,0x35,0x35,0x3A,0x57,0x3A,0x4F,0x53,0%x4C,0x45,0x44 ,0x3A,0x31,0x00]

RECVY S0CK netp

#FIEEGPIOLI 2 =M

IF (INPUT==highl)
SETHW(GPIO, OUT, 2, 1)
RETURN(FALSE)

END

IF (INPuT==high2)
SETHW{GPIO, OUT, 2, 1)
RETURN(FALSE)

END

#{r FePI01 51K

IF (INPUT==Ilowl)
SETHW(GPIO, OuT, 2, 0)
RETURN{FALSE)

END

IF (INPUT==low2)
SETHW{GPIO, OUT, 2, 0)
RETURN(FALSE)

END

OUTPUT=INPUT
RETURN(TRUE)

END
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6. GPIOE10 GPIO CONTROL

6.1. Function Demand

When netp Socket channel receive fixed network data, it will control GPIO2
output high or low level. Other data is used for transparent transmission as default.

When receive “255:W:OSLED:1\0" or “255:W:OSLED:1\r\n *, GPIO2 output
high level, the related hexadecimal data is following:

3235353A 57 3A4F 534C45443A 3100

3235353A 57 3A4F 53 4C 45 44 3A 31 0D OA

When receive “255:W:OSLED:1\0" or “255:W:OSLED:1\r\n *, GPIO2 output
low level, the related hexadecimal data is following:

3235353A573A4F 534C 4544 3A 3000
3235353A573A4F 53 4C 45 44 3A 30 0D OA

6.2. Function Achieve

Test script “"E10_SCRIPT_Beijing-const_20170614.txt" is under catalogue of

HIS_EXAMPLE. The content is following:
SETHW(GPIO, OUT, 2, 1) //¥Itatk GPIO2 fitt=rE s

low1=[0x32,0x35,0x35,0x3A,0x57,0x3A,0x4F,0x53,0x4C,0x45,0x44,0x3A,0x30,0x0D,0x0A]
low2=[0x32,0x35,0x35,0x3A,0x57,0x3A,0x4F,0x53,0x4C,0x45,0x44,0x3A,0x30,0x00]
high1=[0x32,0x35,0x35,0x3A,0x57,0x3A,0x4F,0x53,0x4C,0x45,0x44,0x3A,0x31,0x0D,0x0A]
high2=[0x32,0x35,0x35,0x3A,0x57,0x3A,0x4F,0x53,0x4C,0x45,0x44,0x3A,0x31,0x00]

RECV SOCK netp  //#42Z! netp socket RYZ§#=E
#iI%E GPIO1 B ANF
IF INPUT==highl) //LEEaiEIR9EHER highl
SETHW(GPIO, OUT, 2, 1)
RETURN(FALSE)
END

IF (INPUT==high2)
SETHW(GPIO, OUT, 2, 1)

RETURN(FALSE)
END
#RE GPIO1 BB H(K

IF INPUT==low1)
SETHW(GPIO, OUT, 2, 0)
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RETURN(FALSE)
END

IF INPUT==low2)
SETHW(GPIO, OUT, 2, 0)
RETURN(FALSE)

END

OUTPUT=INPUT
RETURN(TRUE)

END

6.3. HisUI Test

Stepl : Open HisUI and upload script.

Step2 : Click [File Analyse] and choose test interface.

Step3 : Input test parameter and click [Interface Debugging] to test. If the
parameters are seperated by blankspace, it is recognized as hexadecimal format(as
follow). Otherwise, recognized as ASCII format.

Step4 : According to the different input parameter, it can test if the function is
achieved. In the following example, if Block return 1, the data can transmit normally.

Otherwise, it will not transmit.
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|| RALO.TEIFER V1.1

R
it |ﬁ§;‘ﬂ£|]$!HIS_EK%1F'LEJ’E‘IEI_SCRIF'T_Eleijing—n::nnst_Em? Gi4bd | . ||

| bt

e o

bEpEEO -

neip

B

3

#i=

|2 3535 3A57 3A4F 53 4C 4544 343000 EIH*
|

Mot

Bk

/

ETHRR

Block return: EI|

| »

***Start Block netp™*
=*EMD Block™*
Block return: 1
***5tart Block netp™*

*EMD Block***
Block return: 0

OUTPUT =3235353A57 3A4F534C 4544 3A300D 0B

Output: 32 35 35 3A 57 3A4F 53 4C 45 44 3A 30 0D OB

Hi

6.4. Script Transferred and Uploaded

Details in chapter 4 and 5.

6.5.

E10 Test

When TCP connection is built with E10, TCP debug software send following

data can let GPIO2 output high level and the data will not output from serial port.

¥ TCPAUDPRSTLE - [192.168.199.146:8899]

EEEEE @ cresteserver | Bstorserer 8 © | Ecomne

Operate(Q) View(¥) Windows(W) Help(H) Language

- o x
52 | % Disconnall | 3 DeleteConn &% | [ fa:eﬁ

x

Serial-COM4 - SecureCRT
R REE EEV ERO) &0 EEe IRL =
RNIRIR " BHEBT3 FET @,

DestPort: [3298
[T LocalPort

4001
Type |1CP -
T L Conn

32 35 35 3A 57| 3A 4F 53 4C 45 44 3A 31 0D 0A

\ET'J StopShow | Clear | Save | Option| I Showhtex
e e

[ Save(In Time)

=l

Serial port will output relative data if modified data.

Properties 7 x £ 192.168.199.146:8899 | 4P X R gerial.coma
- Client Mode ——

i nEE [sand | [ hrwsead e [i00 ns Stup

P > 192.168.199.146:3808 Rl . [sane |

L. Server Mode [V Send Hex |~ Send File[” Send Receive d a6 5

http://www.iotworkshop.com
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¥ TC

(] CreateConnn & CreateServer

3B st

Operate() View() Windows(W) Help(H) Language

(]

server 38 @ | S Cornec: § | G Disconnall | 38 DeleteConn 8 | @ | 2

Properties 1 x

%% 192.168.199.146:8899 4

=M Client Mode
: ’ 192.168.199.146:8899
i@ Server Mode

DestIF

192 168, 199, 148
DestPort: [0899

[ LocalPort

4001
Type |1cr v

I AtueConn

.

Eve [0 s
[T AutoSend
Eve [0 ms

Dizconnect

Send

™ AtuoSend Eve |100 ns

¥ Send Hex [ Send Filel ™ Send Becsived

Send | Siop
Clear | Option

32 3535 3A 57 BAAFSSACASAASAS1|3131 I

Count
Send e
Reov [0

y—
|Res | StnpS}me Clear | Save | Option|[” ShowHex

[~ Save(In Time)

% Bl B serial-COMA4 - SecureCRT
THEO REED FEY B0 #B0 ESE IEL B/
*EARRER nanEES KT e 8

PXE lsenlcons

[255:w:0sLED: 111)f I
BRI

:4

b4

2

4

b

2

4

=
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APPENDIX A. HEARTBEAT CASE
A.1l.Demands

When netp socket channel has conneted, serial port will send “netp

non

connected netp disconnected” when the network is shut down.

When netp Socket channel is normal, it send “hearbeat data” in every 30
seconds.

A.2.Achieve

Test script “"E10_E30_HF5111B_SCRIPT_example_heartbeat.txt” is under
catalogue of HIS_EXAMPLE. The content is following:

# "netp” //Connection Flag, 0-disconnected, 1-connected
connFlag = 0

# "netp” //Time when receive data

recvTime = 0

# "netp” //Heartbeat data
space = [0x20]
beatData = "heartbeat" + space + "data"

connStr = "netp connected\r\n"

# "netp” //Channel connected
CONN SOCK netp

connFlag=1
recvTime=SYSTIME
SEND(UART, uart0, connStr)
END

# "socka" //Channel disconnected
DISCONN SOCK netp

connFlag=0

SEND(UART, uart0, "netp disconnected\r\n")
END

RECV SOCK netp
recvTime=SYSTIME
OUTPUT=INPUT
RETURN(TRUE)
END
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TIMER HeartBeat 1000
t=SYSTIME
t=t-recvTime
IF (connFlag == 1)
IF (t > 30000)
SEND(SOCK, netp, beatData)
recvTime=SYSTIME
END
END
END

A.3.Script Transferred and Uploaded

" E10_E30_HF5111B_SCRIPT_example_heartbeat.his” is already transferrd.
Download it into device to update.

A.4.Product Test

Results:
¥ TCPAUDPARETE - [192.168 6:3333 = i | [@ serial-COM4 - SecureCRT
) CreateConnn & CreateServer | 32 R Q| = ¥ S DisconnAll | 38 Deleteconn 8 @ | B MR EEBE) =BV BWO0) EEM Bz
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12345
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Eve [52 ns
Rec StopShow | Clear | Save | Option| [~ ShowHex

[~ Save(Tn Tine) L

Count
Send

heartbeat dataheartbeat datasheartbeat dataheartbeat dataheartbeat

o
Reov 54 dataheartheat data

Clear |
Relative serial data when click Disconnect.
srties B | 192168.199.146:8800 1 192.166.199.146:2360 | b e
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-@® 192.168.199.146:889% 9% 165 199 138 netp disconnected
Server Mode [~ Send Hex [~ Send File[  Send Received Tlear | [Dution B netp connected
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petpn connected

3 Local(192.168.199.100):12345 2
[N 102,168,199, 1 wrsan = E netp disconnected
b =} CreateConnection(C) p— netp connected
& CreateServer(S)
> FERE|
37
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E - = 1
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2 i = L
I:‘ Disconnect(D) I = -
% Disconnectall() Rec StopShow | Clear | Save | Option| [ ShowHex
L =
; 55
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#  DeleteConnection(E) Llisslinilins) ] )
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@ Exit(X) ﬁ?‘;
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http://www.iotworkshop.com 20 Copyright © 2013 . All rights reserved



http://www.iotworkshop.com/

L & %] d

APPENDIX A. REGISTER PACKAGE
B.1. Demands

Everytime when netp channel is bulit or sending data. Extra id information or
MAC address will be put into the header for server to distinguish the device.

B.2. Achieve

“E10_E30_HF5111B_SCRIPT_example_login.txt” is under the HIS_EXAMPLE
catalogue. The content of script below, default script dose not start using register
package function. It can modify REGEN and REGTCP two parameter to finish this
test.

# Register Type , 0-disable , 1-id mode , 2-MAC mode
REGEN =0

# Register Method , 1-first connected , 2-every sending data
REGTCP =1

# Register ID , 0-65535 , hexadecimal array format

REGID = [0x04, 0x57, OxFB, 0xA8]

# Acquire MAC address
mac = ""

macStr = MAC

mac = macStr.stringHex()

# "netp” callback when connected
CONN SOCK netp
IF (REGTCP == 1)
IF (REGEN == 1)
SEND(SOCK, netp, REGID)
END

IF (REGEN == 2)
SEND(SOCK, netp, mac)
END
END
END

# callback when it receive serial data
RECV UART uart0
flag =0
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IF (REGTCP == 2)
IF (REGEN ==1)
OUTPUT = REGID + INPUT
flag=1
END

IF (REGEN == 2)
OUTPUT = mac + INPUT
flag=1
END
END

IF (flag == 0)
OUTPUT = INPUT
END
RETURN(TRUE)
END

B.3.Other Description

The initial paramter can be modified by webpage. As a result, it is convenient to

modify the function of open or close in the webpage.
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