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TransSECS for an MQTT
Server

Using Servers TransSECS to create
an MQTT SECS/GEM Host Server
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Installing TransSECS

&% Installstion

wstallation of Pragrammatic TransSECS Trial = @ X
Welcome
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Double click on the installer and click Next when
prompted. Once installed, start the TransSECS Builder
application (MiStudioSuite/TransSECS/Builder/TransSECS.exe)
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The example GEMTool will be loaded when you start the
TransSECS Builder

The tool interface
defaults to running on
port 5010 (HSMS)

B TransSecs Build:12382 - GEMTool

File Edit Tools Help

S R S [z

GEMTool

=3 GEMTool

o] CEIDs Tool Attributgs
o= ] ALIDs i

: Tool Name/GEMToal Host Equip. ®
- [JVIDs :
o 3 HostCommandSTART: S2F41 W

Uses GEM
o= [ HostCommandSTOP: S2F41 W

: Device ID[1 Port|5010 Baud Rate 9600
o= [ HostCommandRejectedBadParam: S2F42 T1)0.5 TARO0.0 T3|45.0 | T445.0 Tﬁ|5.U T710.0
o 7 HostCommandReply: S2F42 £
i Deployment Type [OPCUA Server [«]
[ Description /

A GEM Tool for testing a minimal s7bset of SECBI/GEM. Use the GEMHost project as a test host.

and Device ID 1

The next stepé in this tutorial will build this tool so
that a simulator is built to test the host. These

steps are not needed if you have a tool simulator
already for testing.




Secs Build:12382 - GEMTool

File Edit Tools Help

BN FEE > G Y

GEMTool [ Compiles all code for project. |
GEMTool B ]
o 1 CEDs Tool Attributes
o= ] ALIDs Tool Name|/GEMToal Host Equip. @
o ] VIDs : Uses GEM [v]
o= ] HostCommandSTART: 52F41 W i
o [ HostCommandSTOP: S2F41 W Dﬂioeld1 Port 5010 Baud Rate (3500
o [ HostCemmandRejectedBadParam: S2F42 | : 105 | 72100 | T3450 | T44s0 ]| Te[5.0 | T7[10.0 |
o [ HostCommandReply: S2F42 :
B Deployment Type [MQTT Server [=]

| Description

|4 GEM Tool for testing a minimal subset of SECS/GEM. Use the GEMHost project as a test host.
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When the "Compilation" popup closes the build is complete.
This may take a min\ute or so.

'*-L' TranzZecs Build:12382 - GEMTool

— O >

File Edit Tools Help

R . 3 A

S FeE S 28]

GEMTool
GEMTool ~

& 9 CEIDs Tool Attributes

o [JALIDs Tool Name|GEMToal Host O Equip. @

: gEID&‘:C dSTART: S2F41 W tses GEM

ostComman : B

o [ HostCommandSTOP: S2F41 W Device I[ﬂ‘l Port (5010 Baud Rate |9600

o= ] HostCommandRejectedBadParam S2F42 T10.5 T2{10.0 T3{45.0 T445.0 Tﬁ|5 0 T7|10.0

e [ HostCommandReply: S2F42 i Deployment Type [MGTT Server =]
: -
[ Description

|4 GEM Tool for\testing a minimal subset of SECS/GEM. Use the GEMHost project as a test host.

® Building All Files

When thi's build is complete the tool simulator will be built in
the GEMTool project directory in the "GEMToolSimulator"
folder. This simulator will be used later in this tutorial.
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Load the GEMHost Project

S5 TransSecs Build:12382 - GEMTool
File Edit Tools Help

o'z
| GEMTool |

Use the File "Open Project"
menu to browse for the

GEMHost project and open
this project.

7 GEMTool E
o[ CEIDs

o= [JALIDs

o= [JVIDs

o= 9 HostCommandSTART: S2F41 W
o= [ HostCommandSTOP: S2F41 W

o= 9 HostCommandRejectedBadParam:
o= [ HostCommandReply: S2F42

Tool Attributes

Tool Name|GErv|TO0I Host () Equip. ®

Device lD|1 Port|5010 Baud Rate 95600

Look In: ’d Projects

F @B SR —

Uses GEM

ExtendedTestHost

ctas atest host.

File Name:  |GEMHost

Files of Type: | Project Folder Filter

M

Open ” Cancel ‘

The Projects subdirectory is
located in the installation folder.




& TransSecs Build:12382 - GEMHost
File Edit Tools Help
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GEMHost Project Loaded

The host defaults to
connect to a tool on port
5010 (HSMS)

B FVR & NA [

o[ SVIDRequest S1F3 W
o~ [ SVIDResponse: S1F4
o= [ 8VID List S1F11 W
o [ SVIDListReply: S1F12
[} Request OffLine: S1F15 W
o= [ OfflineAck: S1F16
[y Request OnLine: S1F17 W
o [ OnLineAck: S1F18
o [ CEIDList: "S1F23' W
o= ] ECIDRequest S2F13 W
o= [J ECIDValueResponse: S2F14
o~ ] ECIDValueChange: S2F15 W
o~ [ ECIDChangeACK: S2F16
o= [ HostCommandSTART: S2F41 W
o= 3 HostCommandSTOP: S2F41 W
o= [ HostCommandReply: S2F42
o [ Alarm: SEF1W
o [ AlarmAck: S5F2
o= [ Enable All Alarms SBF3W
o E EventR inet QECAE

GEMHost
dl—l Tool Attribute;

o [ CEIDs vk

>~ [JRPTIDs Tool Name|GEMHost Host @ Equip. O
o[ VIDs Tool IP Addr../localhost Uses GEM [7]

T1l05 | T3[45.0 | T4450 ] T6[5.0 | T7[10.0 |

Deployment Type [OPCUA Server [+«]

Device ID{‘I Port|5010 Baud Rate |[19200

i /

§§ Sample Host for TransSECS. Use with 79 GEMTool project.

and Device ID 1

S This GEMHost is designed to be used with the
GEMTool for this demonstration.

o 9 Individua
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GEMHost Setup

ﬁ Trans

s Build:123 GEMHost

File Edit Tools Help

GEMHost

S

These VIDs correspond

|3 [GEMHost

o~ [J CEIDs

¢ CJVIDs
[ setraint
D WaferCount
D GasFlow
D ProcessTemperature
D ControlState
[ LastControlState
D LocalRemoteState
[ offlineOnlineState
D EnabledAlarms
D SetAlarms
D EnabledEvents
o= 3 8VIDRequest S1F3 W
o= ] SVIDResponse: S1F4
o 3 SVID List S1F11W
o~ [] SVIDListReply: S1F12
[ Request OffLine: S1IF15 W
o= 3 OfflineAck: S1F16
[} Request OnLine: §1F17 W

o [JRPTIDs /

to the VIDs in the
GEMTool.

Equip.
Uses GEM [v]
5010 | BaudRate [19200 |
T[05 | T2100 | T3450 | T4l450 ]| TE5.0 | T710.0 ]

Deployment Type [OPCUA Server

When the host receives a SECS message from
the tool with any of these VIDs, the value of the
data in the server will update.

o= 9 OnLineA
o= [ CEIDLis
o~ ] ECIDRe
o= ] ECIDVal
o= ] ECIDVal
o= [ ECIDCh
o= [ HostComm: .
o= 3 HostCommandSTOP: S2F41 w
o= 3 HostCommandReply: S2F42

This GEMHost is designed to be used with the
GEMTool for this demonstration.
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GEMHost Setup

B TransSecs Build:12382 - GEMHast

File Edit Tools Help

=™ Similarly, these are the

BT CEIDs (events) defined [.....
in the tool.

[ sTARTED
[} comPLETED
¢ CIRPTIDS
[y rRPTID1
[y rPTID100
- [JViDs
o= [ sVIDRequest: S1F3W
o= [ SVIDResponse: S1F4
& [ SVID List: STF11W
o [ sVIDListReply: S1F12
[} Request OffiLine: S1F15 W
o= 3 OfflineAck: S1F16
[} Request OnLine: S1F17 W
o= 3 OnLineAck: S1F18
o [ CEIDList 'S1F23' W
o [ ECIDRequest: S2F13 W
o= ] ECIDValueResponse: S2F14
o= [ ECIDValueChange: S2F15 W
& [ ECIDChangeACK: S2F16
o= [ HostCommandSTART: S2F41 W
o 7 HostCommandSTOP: S2F41 W
o= [ HostCon]

Host @ Equip.
Uses GEM

010 Baud Rate [19200
Tin & Talnn | Talarn | Taluen ]l TelEn | THl1nn |

The CEIDs aIIow event reports to be set up in the
host, under the RPTIDs node.

S Nam s This GEMHost is designed to be used with the
rge=es GEMTool for this demonstration.
o~ ] Requeste

o= ] RequestindividualReport.
o= [ IndividualReportData: S6F20
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GEMHost Setup

&3 TransSecs Build:12382 - GEMHost

£|Ie Edit Tools Help

B PR [FE N R

GEMHost
GEMHost :
o [JCEIDs i Message Attributes
- CJRPTIDS : NamelHostCommandSTOP
o VIDs :

o [ SVIDRequest S1F3 W Auto Response Messagel | |
o= [] SVIDResponse: S1F4 Stream & Function 5|2 Fla1 |

o [ SVID List: S1F11W :i v| Expects Reply [[] Snoop Only

o 3 SVIDListReply: S1F12
A few simple Host Commands have

[ Request OffLine: S1IF15 W
o= 3 OfflineAck: S1F16
[} Request OnLine: S1F17 W

o= ] OnlLineAck: 51F18

o~ [ CEIDList: "S1F23'W

o= ] ECIDRequest S2F13 W

o= J ECIDValueResponse: S2F14
o= ] ECIDValueChange: S2F15 W
o= ] ECIDChangeACK: S2F16

o= J HostCommandSTART: S2F41 V

¢ CI|HostCommandSTOP: S2F41

¢ Cd=L2=
[} <A command[=STOP]=
03 <L o

o= 3 HostCommandReply: S2F42

been defined for testing with the
GEMTool which can be sent from the

server.

o= Alarm: S

>Qaamd Thijg GEMHost is deS|gned to be used with the

o= 3 Enable 4

raeewe GEMTool for this demonstration.

o= 9 Requesty
o= 3 Requestl
o= [ IndividualR

A Il | [»




File Edit Tools Help

A RS EURRN BN
:i:i:%) @ﬁ @ %ﬂ' A \ ABC 23 Nz
GEMHost
=3 GEMHost E )
o 9 CEIDs ; Tool Attributes
o [ RPTIDs Tool Name|GENHost Host @ Equip. O
:g;ﬁ;mquea- I ; Tool IP Addr..Jlocalhost Uses GEM
o 9 SVIDResponse: S1F4 Device D1 Port[5010 | BaudRate [19200
o [ SVID List STF11W T1|0.5 T2[10.0 | T3{45.0 T4l45‘0 T6(5.0 T7[10.0
o~ [ SVIDListReply: S1F12
[ Request OffLine: S1F15 W Deployment Type g:;::: :"mr L~ |
A i rver
o= [ OfflineAck: S1F16 2 —
i ;|| Description OPCLegacy/DA Server
D Request OnLine: S1F17 W 7 -
o 3 OnLineAck S1F18 Sample Host for TransSECS. Use with the GEM TT Server
o~ [ CEIDList: "S1F23' W
o~ ] ECIDRequest S2F13 W
o~ [J ECIDValueResponse: S2F14

o= [ ECIDValueChange: S2F15 W

o= [ ECIDChangeACK: S2F16

o= [ HostCommandSTART: S2F41 W
o= ] HostCommandSTOP: S2F41 W
o= [ HostCommandReply: S2F42

o= [ Alarm: 85F1 W

o= [ AlarmAck: S5F2

o= [ Enable All Alarms: S5F3 W

o= ] EventReportRequest: S6F15

o= [ RequestedEventMessage: S6F16
o [ RequestindividualReport: SEF19 W
o~ [ IndividualReportData: 36F20

Before building the project, select the
deployment type. For this example,
select "MQTT Server".
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Build the GEMHost Project

To start the MQTT Server build, press the
hammer/star button on the menu bar.

: S RNEY @ﬁ

[~ GEMHost : )
> 9 CEIDs ; Tool Attributes
o CIRPTIDs Tool Name{GENMHost Host @ Equip. O
o [JVIDs : Tool IP Addr..]localhost | Uses GEM
o= 3 8VIDRequest S1F3 W 2
L 3 SVIDResponse: S1F4 Device ID[1 Port(5010 | BaudRate [19200
o~ [ SVID List STF11W 0.5 | T2[10.0 | 13450 T4l450] Te5.0 | T710.0 |
o [ SVIDListReply: S1F12 :

[ Request OffLine: S1F15 W il (o LTS [~]
o [ OfflineAck: STF16 l/m‘

[} Request OnLine: S1F17 W :

o= ] OnlLineAck: S1F18

o~ [ CEIDList: "S1F23'W

o~ ] ECIDRequest S2F13 W

o= 9 ECIDValueResponse: S2F14

o= ] ECIDValueChange: S2F15 W

o~ [[J ECIDChangeACK: S2F16

o= [ HostCommandSTART: S2F41 W
o= [ HostCommandSTOP: S2F41 W
o= ] HostCommandReply: S2F42

o= (3 Alarm: S5F1 W

o= [ AlarmAck: S5F2

o= [ Enable All Alarms: 35F3 W

o= [ EventReportRequest S6F15

o= ] RequestedEventMessage: S6F16
o= ] RequestindividualReport: S6F19 W
o= 3 IndividualReportData: S6F20

® Building All Files

The build is underway when the
Compilation popup appears. The build will
be compete in a minute or two.
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After the code is generated the server code for the tool will be
in the Projects/ GEMHost/MQTT directory.

l . = | ChUsers\PublichErgaTechhTrans SECSServers TrialProjects\ GEMHost\MCOTT
File Home Share R & 0
» u 4 cut L hove to = | 3¢ Delete - Ty~ il Hsetectan
W Copy path ﬂ' 15 Select none
Pin to Quick Co Paste  _ ey Properties
access o iﬂ Paste shortout Copyto 1 Rename falder p- DD Irnvert selection
Clipboard Jrganize ey Open Select
- v 4 <« Projects » GEMHaost » MOTT w 0 Search MOTT 2
- Marre Date rrodified Type Size
[z GEMHostRuntime jar 312019 373 PA JAR, File 6,938 KB
I:{Iogdlj.xml M9 313 P Motepad++ Docu.., 4 kB
run.bat 2N 313 Pa Wifindows Batch File 1KE
[85] run.sh 30313 P Shell Script 1kKE
rtxSerial.dll 12019 3713 PM Application extens.., 127 KB
=

Everything you need to run on Windows is in this
directory. For Linux systems you will need install
rxtxSerial on the system and make appropriate changes
to the run.sh file.

You may need to edit the path to the jre in run.bat if you
move the deployment location.
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After the code is generated the server code for the tool will be
in the Projects/ GEMHost/MQTT directory.

l l = | ChUsers\PublichErgaTechhTrans SECSServers TrialProjects\ GEMHost\MCOTT
File Home Share R & 0
* u 4 cut L hove to = | 3¢ Delete - F- il FHselectan
W Copy path ﬂ' 15 Select none
Pin to Quick Co Paste  _ ey Properties
access o 'ﬂ Paste shortout Copyto [ Rename falder p- DD Irnvert selection
Clipboard Jrganize ey Open Select
- v 4 <« Projects » GEMHaost » MOTT w 0 Search MOTT 2
- Marre Date rrodified Type Size
[z GEMHostRuntime jar 31,2019 313 P JAR, File 6,938 KB
I:{Iogdlj.xml M9 313 P Motepad++ Docu.., 4 kB
run.bat 2N 313 Pa Wifindows Batch File 1KE
[85] run.sh 30313 P Shell Script 1kKE
rtxSerial.dll 12019 3713 PM Application extens.., 127 KB
=

Before starting the new MQTT SECS/GEM Host, please
exit TransSECS Builder to ensure that only one Host
application is running.
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After the code is generated the server code for the tool will be
in the Projects/ GEMHost/MQTT directory.

l l = | ChUsers\PublichErgaTechhTrans SECSServers TrialProjects\ GEMHost\MCOTT
File Home Share R 0
* U 4 cut B Move to - | 3¢ Delete - F- il FHselectan
W Copy path ﬂ' i 10 Select none
Pin to Quick Co Paste  _ ey Properties
access o El Paste shortout Copyto I Rename falder p- E‘E‘ Irnvert selection
Clipboard Jrganize ey Open Select
&~ v 4 <« Projects » GEMHaost » MOTT w0 Search MOTT 2
- Marre Date rrodified Type Size
[z GEMHostRuntime jar 312019 373 PA JAR. File 6,938 KB
I:{Iogdlj.xml M9 313 P Motepad++ Docu.., 4 kB
run.bat 2N 313 Pa Wifindows Batch File 1KE
[85] run.sh 30313 P Shell Script 1kKE
rtxSerial.dll 12019 3713 PM Application extens.., 127 KB
=

Use the run.bat file to open a command shell and start the
MQTT Server.




on port 5010 with d

When you run the generated
run.bat, the host will be running as
an MQTT server and attempting to
connect to a tool on localhost Port
5010 and Device ID 1.
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Run the server with the run.bat file.

Haome Share WiE
Iy = i3 -
u h Cut w Move to = ¥ Delete ~ T i EH setectan
) ) | Copy path = i D[ 10 select none
F‘mat;eﬁsl.;lck oy RO [ﬂ Paste shortcut Copyto ™ EI' Rename fpc\,l;\’:r PrDDfI‘tIES e DD Invert selection
Clipboard Qrganize [ &y Open Select
“« v A <« Projects » GEMHost » MOTT w O Search MOTT P
~ Marme - Date rodified Type Size
GEMHostRuntime jar /2019313 PR JARFile 6,088 KB
Q{’ logdjxml 3112019 313 P Motepad++ Docu... 4 kB
Q{' Messagebdatching.log 312019 3:23 P Motepad++ Docu.. 0KB
Q{ MCTT _Publish_Taglist.bd 3112019 3:23 P Motepad++ Docu... IkE
I;"{ MOTT_Subscribe_Taglist. 32N 323 PR Motepad++ Docu.., I KE
- runlbat 3}{1 AN R0 Dk A LAY | | o T R R i | LBl
“ h 1 After starting the MQTT Server, two
d & meSerial.dll 31 . . . .
& cvesmgesios .| text files which list the publish and
subscribe tags will be generated for

reference.
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Starting the Tool Simulator

v P <« Projects » GEMToal > GEMToolSirulator v Search GEMToolSimulatar
~ Marne - Date rnodified Type Size
generatedjars 2A2201910:33 PR File folder
lib 21272019 10:33 PR File folder
Q{ logdjsml 21220191033 PM Motepad ++ Docu.., KB
Q{ Messagehdatching.log 3112019 4:03 P Matepad++ Docu.. OKE
Q{ pid et WNAL2NIL0IPM Motepad++ Docu., 1KE
= HSECSMessages.log 311209 403 PR Motepad++ Docu.., OKE
f D TaalSirmulatar 212/201910:33 PR File 03 KB
a E{TDDISimulator.conf 212231033 PR COMF File GKE
] [] ToolSimulator.e 212N 1033 P Application 112 KB
: [6z] ToolSimulator,jar 222019 10:33 PR JARFile 8KE
E{wrapper.log 3112019 4:03 P Matepad++ Docu.. 4KE

The simulator for the GEMTool is in
the GEMToolSimulator. If this
directory does not exist, load the
GEMTool into the TransSECS
Builder and build the project.




B3 GEMTool Simulatar
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Starting the Tool Simulator

Remaote Online
Communicating
Primary Reply
HostCommandSTART | b | HostC ommandRejectedBadParam ‘ b |
Command [START | CcPName [PPID | cPvalue [RecipeName |

S2F37 W =L[2]
<BOOLEAN 1=
=L[2]

=U4 7501=
=4 7502=

When the tool simulator starts up,
the GEMHost running as an MQTT
Server will connect and set up and
enable reports, events, and alarms.



MQTT Client Examples

Use your MQTT client to publish to tags in the host
server. For example to send an S1F3 for svid 33008 (the
VID Clock value) to the tool first publish "33008" to the
tag gemhost/svidrequest/svid, then publish a boolean
"true" (such as "1") value to the "sendmessage" for this
message using tag gemhost/svidrequest/sendmessage.

IC:~utilsmosquitto*mosquitto_pub —h localhost -t “"gemhost/svidrequest-ssuvid'" —m 336088

"C:\utils\mnsquittn)mnsquittn_puh —h localhost —t "gemhostssvidreguest-zendmesszage' —m "1"

Q- All messages, including host commands, are sent
*=  using the "sendmessage" for the message from the
list of published tags.
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MQTT Client Examples

The S1F3 message sent from the MQTT Server was
received by the tool and a reply was sent with the
current value of SVID 33008 (the GEM CLOCK value).

Commancsing

Primary Reply

HostCommandSTART | - |Hosttommandﬁejectedaadparam | - |
Command START CPName FPID CPValue RecipeMame

cenT S1F3 received i
S'1F? =L [2] .
e from host
RECEIVED:
S1F3 W =L[1]
Ut z3008- S1F4 sent to host
SENT:
S1F4 =L[1] Ll
=4 "2019031116421340%= L

Send Message




MQTT Client Examples

Use your MQTT client to subscribe to tags in the host
server. For example after sending the S1F3 message
the list of VID values in the S1F4 can be subscribed to
using the tag "gemhost/svidresponse/svidlist"

\ t 1s“mosgu tt >mos ub -h lo all —t "gemhost/svidresponserssvidlist"
{ "walues": [ 2@1983111642134@ 1 . type 2@ >

The value returned for this subscribe is in JSON format
(see the following notes for JSON list formats)




Notes on Host MQTT Servers : Reports

For an MQTT host, reports and events are published as JSON
format.

for example, a subscription to the report:
'‘gemhost/variables/rptid/rptid9'
may yield a response such as this:

Client mosqgsub|8236-hidden received PUBLISH (d0, q0, r0, mO,
'‘gemhost/variables/rptid/rptid9’, ... (176 bytes)) { "RPTID9":

[ {"GasFlow":"20.419", "type":44 },{"ProcessTemperature":"56.654",
"type":44 } {"WaferCount":"1135", "type":54 } ], rptid:100,
timestamp:"2019-02-12 14:47:55.321"}



Notes on Host MQTT Servers : Reports

Which is this format:

{"reportName":[

{"GasFlow":"1.2", "type":34},

{"AString":"Test", "type":20},
{"BinarValues":[5,6,7,8], "type":10},
{"WaferCount":"15", "type":54}

] rptid=109 timestamp:"2019-02-12 14:29:13.306" }

The values are provided as valuename:value type:secsformattype



Notes on Host MQTT Servers: Events

Events are published as JSON; for example, the format for the
requeset (‘gemhost/variables/ceid/started'):

Client mosqgsub|9161-hidden received PUBLISH (d0, qO, rO, mO,
'‘gemhost/variables/ceid/started’, ... (206 bytes)) { "STARTED":
[{"RPTID9": [ {"GasFlow":"17.406", "type":44 },
{"ProcessTemperature":"49.293", "type":44 } {"WaferCount":"1203",
"type":54 } ], rptid:100} ], ceid: 7501, timestamp:"2019-02-12
14:53:35.330"}



Notes on Host MQTT Servers: Events

Reports are provided as an array so that there can be muiltiple:

{"STARTED": [

{ "RPTID9": [ {"GasFlow":"17.406", "type".44 },
{"ProceSSTemperatu re":"49.293", "type":44 },{"Wafercount":"1 203",
"type":54 }] , rptid:101},

{"RPTID10": [ {"ControlState":"5", "type":54 } ], rptid:101}
], ceid:7501, timestamp:"2019-02-12 14:53:35.330"}

Where "STARTED" is the CEID name. The list is the list of reports
associated with the CEID.



That's it.

The GEMHost interface is not complete. More code must back the
MQTT client and more messages may be added to the GEMHost,
but this simple example should get you going. You will need to
handle host command replies in the client application. You can also
set up simple automatic recipe handling, or add recipe messages to
the GEMHost and handle these replies in your client application.
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