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UNI RUBY

* Text file with defined structure
* (an be edited in text editor (Notepad++ recommended)

* FEasytolearn Ruby language https//www.ruby-lang.org/en/
* ruby gems not supported ®

* Simple instruments are made with UNI Ruby (pump, thermostat, detector)
* (C++ not needed (other than UNI Ruby script development the SDK needs to be used)
* You need to know the protocol (commands issued on HW)

[;j’ di\clarity9 \Bin\UTILS\Uni_Drivers\UPCHURCH\UpchurchValveFC.rb - Notepad++ = m] X
File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window 7 + v X
cHHERGa| smD|oeny 2% |EEST FEEEho® | mEMRE
-B.i.jpchurch\}a-lveFC.rb Ei]

include UNI

R e i R e ]
# User written helper global wvariables.

R e i e e e ]
# Terminating command character.

€ =3 b W Nk

9 ScmdCharTerm = Ox0OC
# Send command time out [ms].
1 $timeOut = 1000
12 L:[\# Maximum number of wvalve positions.
13 # Timer period [ms]
14 StimerPeriod = <00
15
Ruby file length : 37830 lines: 1069 Ln:1 Col:1 Pos:1 Unix (LF) UTF-8-BOM INS
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MD1 Prepsana fadka s C++ not needed - preklepy a nevim co tim chtél autor Fict
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SCRIPT WORKFLOW

* |otsofcode
* ) classes (Device and SubDevice)

* You can't delete framework methods and classes (commented as,Method expected by
framework”).

* Common methods are Init, InitCommunication, InitConfiguration, CmdTimer,
CmdSendMethod, ...

* Common methods are in each script, but some devices have specific methods in addition

* Global variables at the begining ($) — script scope

* Device variables inside device class (@) — class scope
* Must be initialized in the CmdOpenlInstrument function
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OPEN SCRIPT IN CLARITY

P049/90A 19/12/2023

& System Configuration

Available Control Modules [m}
[+ 1 - | [ installed Only Filter: | All v uni Q
Name A Status Vendor Comment Module Info
204 installed Gilson Fraction collector by UNI Ruby scri...
2 Bio-Frac installed Bio-Rad Bio-Frac FC GP module by UNI Ru...
CHF1225C installed Advantec Fraction collector by UNI Ruby scri...
ECV2010 installed Ecom Multiposition valve used as fractio...
FCGP installed DataApex General Purpose Fraction Collecto...
B Foxy 200 installed Teledyne Foxy 200 by UNI Ruby script.
Foxy Jr. installed Teledyne Fraction collector by UNI Ruby scri...
B FoxyRx installed Teledyne Foxy R1, Foxy R2 by UNI Ruby sc...
Frac100 installed LKB Amersham Frac100 FC GP module by UNI Ru...
B Fraction Collector I installed Waters Fraction collector by UNI Ruby scri...
Rheodyne Valve set as...  installed Rheodyne Multiposition valve MX II used as f...
3 Separflow FC installed Separlab Separfiow FC5-5 and FC5-10 fract... Developed by Separlab.
B2 Spider FC installed Ecom Multiposition valve used as fractio... Under Development. Dey
StreamLine FC installed Watrex StreamLine FC by UNI Ruby script. Developed by Watrex.
B2 Upchurch Valve setas FC  installed Upchurch Multiposition valve used as fractio...  Under Development.
Valco Valve set as FC installed VICI - Valco Multiposition valve used as fractio...
B YLFC1FC2 installed Young In Chromass YL FC1, YL FC2 by UNI Ruby script.
£ Capillary Electrophoresis
= [ Auxiliary
Column Usage Monitor installed DataApex Auxiliary module for tracking the c...
B DEMO GCxGC Modulator installed DataApex DEMO GCxGC Modulator by UNIR...
GCxGC Modulator installed Faculty of Science, Charles Univer... GCxGC modulator developed atF...
0Q Validation detector installed DataApex virtual detector for OQ validation ...
Systec Degasser Watc... installed SISw USB Accessory to check Vacuum le... Developed by SISw.
UNI Ruby installed DataApex
Unimicro HVPS installed Unimicro High-Voltage Power Supply. Testing. Developed by U
== o
Add... Remove About... Setup. oK Cancel

UNI Ruby Development
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WHAT'S HAPPENING...
...WHEN YOU OPEN CLARITY

G)pen Clarity with configured ruby script)

v

initialize (Device)

Y

InitConfiguration

v

Init

v

InitCommunication

B When you modify a script file, you should restart Clarity to see changes.
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WHAT’S HAPPENING...
...WHEN YOU OPEN THE INSTRUMENT

P049/90A 19/12/2023

( Open Instrument )
TestConnect . Has auttz;rgtlc retry
device fed more tha
onnecte no 2x
Communic?;ion
s VeS L Error and.
o reke Instrument will be
"offline”
CmdOpenInstrument
CmdSendMethod cmdTimer f----oeeen

Automatically called
periodically

UNI Ruby Development
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CLARITY OBJECTS IN SCRIPT

* Configuration()
* HW parameters, can't be changed after your open instrument (changes only from Clarity Configuration
dialog)
 Autodetection, if CmdAutoDetect implemented
*Device name, Serial number
*Maximal flow, pressure

*Other options

*  Monitor()
* State of Device
* Buttons for Device control (stop pump, perform AutoZero, ...)

*  Method()

* Parameters that are set on the device when CmdSendMethod() is called
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CLARITY OBJECTS IN SCRIPT

* (reate Ul ltems
* TextBox <object>.AddString(...) or .Aadint(..) or AddDouble

* CheckBox AddCheckBox

* ComboBox AddChoicelist and .AddChoiceListltem
* Button AddButton

* Table AddTable and .AddTableColumn

(only allowed in Method)

* Read values from Ul Iltems with .GetString(...), Getint(...), GetDouble(...), GetIableColumnValues(...)
» For ComboBox use GetString
* For CheckBox use Getint
» ForTextBox, it depends on definition
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OBJECTSTYPE

Once you add object to a Configuration, Method or Monitor, a type of the object is stored within
Clarity methods/configurations. You should not change the object type after releasing the script,
that will break compatibility with already created configuration and method files in Clarity.

eg.
First version of ruby script:
Method() .AddString(,,myObject®,..)

Later, when you change string to double:
Method() .AddDouble(,,myObject®,..)

Method() .GetDouble(,,myObject®) =>ruby exception

When you need to change the type of existing object, it is better to create a brand new object
with different ID and deprecate the old item (stop reading it, saving it, ...).
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CONFIGURATION

DataApex UNI Setup InitCommunication

Ruby Script: n\UTILS\Uni_Drivers\LABALLIANCE\LabAllianc

Port: CcoM1 / v Autodetect 7 CmdAutODetect

Property Value Hide with

LC Name LC 1 SetHideAutoDetect (true)
Head Type standard stainless steel pump head
Dual Piston Pump Head

Pressure Board

Micro Pump

Ultra High Pressure Pump

Do not Stop when Instrument is Closed
Auxiliary Pump controlled by Event Table
Series S Pump

10 Maximum High Pressure Limit [MPa] 0

11 Maximum flow [ml] 1000 _

— InitConfiguration

W oGO UL W=

LOO0O0ORO

* \alues can be validated with

Cancel Help user-defined function
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VALIDATING ITEMS

* You want to check some user input in Configuration table
Configuration().AddString(..., ..., ..., VerifyDetectorName')

* \alidation function

* two parameters in declaration
suiitemcollection, value

b S S S S S S S S EEE E S S R R S S S S S S S S S st s s S E S F F F S E E E EEE L S S S S S S R
# User written method.
%
# Validates length of LC name.
# Validation function returns true when wvalidation is successful otherwise
# it returns message which will be shown in the Message box.
BRI R A R A A R AR R R R R A4
def VerifyLCName (uiitemcollection,value)

if (value.length >= 32)

return t("NAME LONG")

end

return true
end

* When the value is out of range, it returns message

* Messagebox is shown automatically in Clarity from validation functions

P049/90A 19/12/2023
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DEVICE MONITOR

i : MD1
* Display status of device (temperature, flow, pressure) Mo
@ Instrument 1 - Device Monitor
] " ) File Control View Window Help [AFL » @
> Deﬂ ﬂe | ﬂ /I’?/f() @ RI-10x Demo Mode: Ready @

*  Monitor().Add....

Property Value
Autozero
Valve Current Position
Purge Valve
Current Temperature [°C]
Set Temperature [°C]

wvoh W N e

* Data are typically read from device in CmdTimer ()

* (Change values in Monitor with SetXyz methods
* Monitor().SetString(ID, value)

For help press F1.

*  Monitor().SetInt(ID, x) Similar to
defining
Configuration
* Call Monitor().Synchronize() at the end of CmdTimer() @ item
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DEVICE MONITOR

Device state
. Monitor().SetReady(bool)
@ Instrument 1 - Device Monitor

File Control View Window Help [AEFL » o) / /\/]oﬂ/fOf()SefoleeNClme()
® Ri-10¢ Monitor().SetRunning(bool)

Demo Mode: Ready @ §

Property Value
1 |Autozero |
2 Valve Current Position Unknown
3_[Purge Vahve | ltems defined in Init
4 Current Temperature [°C] 30
5 SetTemperature [°C] 30

For help press F1.

*  Monitor can be hidden
- SetHideMonitor(bool)
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DEVICE MONITOR

* Button with action
- Monitor().AddButton(ID, label’ buttonText buttonAction’)

REEE]
parameters are
passed as string,

even the name of

buttonAction.

buttonAction is
your function in
ruby script
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DEVICE MONITOR

* The buttonAction in the monitor is performed immediately and in parallel with
the code in the CmdTimer, which can affect it executing code in the CmdTimer

function.

* The solution is to perform only a single buttonAction in one iteration of the

CmdTimer.

P049/90A 19/12/2023

class Device < DeviceWrapper

def Init
$# Add "Startup Sequence" button to the Device Monitor

end

L e e i it iii ittt
£
# Perform Startup sequence button in monitor
§# ém_bPerformStartupSequence = true when button is pressed
FEESESFE355303255303033000 3300203330333zt
def PerformStartupSecuence

@m_bPerformStartupSequence = true
end

LR e e e e e it e et
# Method expected by framework.
£
$# Periodically called function which should update state
$# of the sub-device and monitor.
$# Returns true when successful otherwise false.
PR RN RI R IITAIIIIIRIIIIIFIIIITIIIIIIIIIIIIAI IR
def CmdTimer
# In this iteration perform only "Startup Sequence”
if @m_bPerformStartupSequence
CmdStartupSequenceOnOff ()
@m_bPerformStartupSequence = false
$# exit from this iteration
return true
end

§# another code in the next iteration

end

and

Monitoxr () .AddButton ('StartupSequenceButton', t("Startup Sequence"), t({"ON"

).

'PexformStartupSequence’)

UNI Ruby Development
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METHOD

* (Call Method().Add....in Init() to define method table

O Slmllar tO COI"]ﬂgUI’atiOnO and Monitor() Method Setup TestSubtraction - £2; 18/12/2023 14:01:58 O e
: : E & R ¥ R & (7]
= Or H |de Who|e method Wlth MNew  Open.. Save Save as T Hepoemp... Aud'rt?ail... Sende_‘n-'ll-le;irodby Help
° S etH |d e P o pe rtyPa g e (tru e) Select Thermostat LCO 102 Enabled
LCO 102 Thermostat Method Th, Status...

Properties  Temperature Gradient

Property Value

Fra me\/\/ork fu nctions: 1 Init Temperature [°C] 30.0
2 Equiibration wait time [min] 0.0
Y Cm dsen d/\/]ez_h Od() 3 |Equilibration temperature tolerance [°C/min] 1.0

» Send parameters to HW
* Method().Get....

° CmdLoadMethod() Cidtien A ——

* Read HW settings from device
° hlde button Wlth SetHldeLoadMethod(true) EventTable Measurement Acquisition | Thermostat | Integration Calculation  Advan

* CheckMethod(situation,method) e o

» Checking whether method is correct as a whole
* can get information from other places, e.g. vial number from sequence table, ...
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THE INVOKE ORDER OF START FUNCTIONS

1. CmdStartSequence

2. CmdStartRun

3. CmdStartAcquisition
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COMMUNICATION WITH HW

e Communication protocol
* Parameters of communication, set of commands used to control HW

* Communication pipe
* Serial (rs232)
. TCP
« USB
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COMMUNICATION WITH HW

* |nitCommunication()

* Set number of pipe configurations for communication. In our case one - serial communication.
Communication().SetPipeConfigCount(1)
* Set type for created pipe configuration.

*EPT_SERIAL Serial pipe.

*EPT_TCP TCP pipe.

*EPT_UDP UDP pipe.

*EPT_GSIOC GSIOC pipe.

*EPT_USBFTDI USB FTDI chipset pipe. SetUSBDeviceName().
*EPT_USBXP USB SiUSBXp chipset pipe. SetUSBDeviceName().

Communication().GetPipeConfig(0).SetType(EPT_SERIAL)
Communication().GetPipeConfig(0).SetBaudRate(19200)
Communication().GetPipeConfig(®@).SetParity (NOPARITY)
Communication().GetPipeConfig(0).SetDataBits(DATABITS 8)
Communication().GetPipeConfig(0).SetStopBits(ONESTOPBIT)
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COMMUNICATION WITH HW

* Termite
* asimple RS232 terminal

* http//www.compuphase.com/software termite.ntm
* Test connection settings, answers from HW

0 Termite 3.4 (by CompuPhase) - X
Serial port settings
[ COM1 57600 bps, 8N1, no handshake ] Settings Clear About Close
E] loca M ER pemote I H R W W " Port configuration Transmitted text Options
Termite is initialized and ready. Port O Append nothing () stay on top
Type a string in the editline (below) and press <Enter> (O Append CR ® Quit on Escape
(orwait for the remote device to send data). Baudrate | 57600 v © Append LF @ Autocomplete edit line
P . . () Append CR4F B Keep history
@ Local echo (] Close port when inactive
Stopbits 1 e Received text Plug-ins
Parity none v Polling 100 ~ms (1) Auto Reply
Max. lines | () Function Keys |
Flow control none v
Font  default v : ::;Izit
Forward () Word wrap —
User interface language ‘ English (en) v I Cancel [I]
| + |
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COMMUNICATION WITH HW

* (reate and Send Command
cmd = CommandWrapper.new(self)
cmd.AppendANSIString(" ")
if (cmd.SendCommand($timeOut) == false)
return false
end

* Read Answer
answer = cmd.ParseANSIString()

* Parsed string when successful otherwise false!

* Parsed string is then removed from cmd

* other Append and Parse functions - see UNI Ruby documentation
AppendANSIInt(x)
AppendANSIDouble(...)
AppendANSIChar
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COMMUNICATION WITH HW

* Example — send command and parse answer
cmd = CommandWrapper.new(self)
cmd.AppendANSIString(,,send me ok 100")
if (cmd.SendCommand($timeOut) == false)

return false

Expecting answer:,ok

100"

end

ok = cmd.ParseANSIString(,,0k)

space = cmd.ParseANSIString(,, )
number100 = cmd.ParseANSIInt() e st veriksle wil
thisIsFalse = cmd.ParseANSIString(,,x) be false, because

cmd buffer contains
nothing at the
moment
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COMMUNICATION WITH HW

P049/90A 19/12/2023

Example 2 — send command without expecting answer
cmd = CommandWrapper.new(self)

cmd . AppendANSIString("I1S0")

cmd . AppendANSIChar($cmdCharTerm)

if (cmd.SendCommand(@) == false)

return ,,command not sent
else

return ,,command sent*
end

UNI Ruby Development
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COMMUNICATION WITH HW
How UNI ruby gets data from HW

* UNI Ruby automatically checks for incoming data (sequence of bytes)
* Data are then passed into FindFrame function for completion

* FindFrame (dataArraySent, dataArrayReceived)
* dataArraySent — byte array containing your command
dataArrayReceived — byte array containing incoming data

Typical implementation - check leading & ending sequence of characters, calculate check sum of data and
then mark beginning and end of the frame with framework functions:

SetFrameStart(startIndex)
SetFrameEnd(endIndex)

If sentByteArray is nil — it means you have not send command to HW and it has sent unrequested data
Return false, if data are incomplete (e.g. ending character is not found)
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COMMUNICATION WITH HW

*  Example:
FindFrame(dataArraySent, dataArrayReceived) Frame is complete, if
) i the data received
nEndFrameIdx = dataArrayReceived.index($cmdCharTerm) o) [ QoG &
if (nEndFrameIdx == nil) terminating
return false character.
End
# Set frame start and end indexes! Define
SetFrameStart(®) ScmdCharTerm as

global variable

SetFrameEnd(nEndFrameIdx)
return true

* Search characterin byteArray with .index (or .rindex) function
* Example - find index of ,a’

nEndFrameIdx = dataArrayReceived.index(‘A°) - wrong

you can‘t search char in byte array directly (convert array to string or
parameter to code)
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COMMUNICATION WITH HW
ASCII TABLE

dec hex oct char dec hex oct char dec hex oct char dec hex oct char
0 0 000 NULL 32 20 040 space 64 40 100 @ 96 60 140 )
1 1 001 SOH 33 21 041 ! 65 41 101 A 97 61 141 a
2 2 002 STX 34 22 042 " 66 42 102 B 98 62 142 b
3 3 003 ETX 35 23 043 # 67 43 103 C 99 63 143 £
4 4 004 EOT 36 24 044 S 68 44 104 D 100 64 144 d
5 5 005 ENQ 37 25 045 % 69 45 105 E 101 65 145 e
6 6 006 ACK 38 26 046 & 70 46 106 F 102 66 146 :
7 7 007 BEL 39 27 047 : 71 47 107 G 103 67 147 g
8 8 010 BS 40 28 050 ( 72 48 110 H 104 68 150 h
9 9 011 TAB 41 29 051 ) 73 49 111 | 105 69 151 i
10 a 012 LF 42 2a 052 w 74 4a 112 J 106 6a 152 j
11 b 013 vT 43 2b 053 - 75 4b 113 K 107 6b 153 k
12 [ 014 FF 44 2c 054 ¥ 76 4c 114 L 108 6c 154 |
13 d 015 CR 45 2d 055 - 77 ad 115 M 109 6d 155 m
14 e 016 SO 46 2e 056 i 78 4e 116 N 110 6e 156 n
15 f 017 Sl 47 2f 057 / 79 4f 117 o 111 6f 157 o
16 10 020 DLE 48 30 060 0 80 50 120 P 112 70 160 p
17 11 021 DC1 49 31 061 3 81 51 121 Q 113 71 161 q
18 12 022 DC2 50 32 062 2 82 52 192 R 114 72 162 r
19 13 023 DC3 51 33 063 3 83 53 123 S 115 73 163 s
20 14 024 DC4 52 34 064 4 84 54 124 T 116 74 164 L
21 15 025 NAK 53 35 065 5 85 55 125 U 117 75 165 u
22 16 026 SYN 54 36 066 6 86 56 126 \" 118 76 166 v
23 17 027 ETB 55 37 067 ¥ 87 57 127 w 119 77 167 w
24 18 030 CAN 56 38 070 8 88 58 130 X 120 78 170 X
25 19 031 EM 57 39 071 9 89 59 131 Y 121 79 171 y
26 la 032 SuB 58 3a 072 i 90 5a 132 Z 122 7a 172 z
27 1b 033 ESC 59 3b 073 § 91 Sb 133 [ 123 7b 173 {
28 1c 034 FS 60 3c 074 < 92 5c 134 \ 124 e 174 |
29 1d 035 GS 61 3d 075 = 93 5d 135 ] 125 7d 175 }
30 le 036 RS 62 3e 076 > 94 Se 136 A 126 7e 176 "
31 1f 037 us 63 3f 077 ? 95 Sf 137 - 127 7t 177 DEL
www .alpharithms.com
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COMMUNICATION WITH HW

* You can convert received data to string representation
» Use .pack("c*') => Pack every element as an 8-bit signed integer.

str = dataArrayReceived.pack("c*") =>,Hello, world”

* |f you expect non-ascii characters — use parameter "C*"
» C*is for 8-bit unsigned (unsigned char)

* Unicode characters
* pack(,U*)
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COMMUNICATION WITH HW

Implement IsltAnswer(dataArraySent, dataArrayReceived)
- If IsltAnswer() returns false, then frame is not passed to command waiting for the answer
and frame is passed into ParseReceivedFrame() for processing as unrequested data
- COMMON scenarios:

a) All data from HW can be your answer
return true

b) Pass answers to your questions only

if (dataArraySent == nil || dataArraySent.length == 0)
return false

end

c) Skip specific answers
if (dataArrayReceived[0] == 0x15)
return false
end

B Moreinfo can be found in UNI RUBY DataApex Help - DeviceWrapper Class Reference
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COMMUNICATION WITH HW

* Implement ParseReceivedFrame(receivedByteArray) to processes unrequested data sent by
hardware
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COMMUNICATION WITH HW

* Enable communication log for device
e open CommDrv.ini
« find your communication pipe (or add it) and set echo=ON
» restart Clarity for the changes to take effect

[COM1]
echo=0N
textmode=0ON

filename=CommDrvCOM1 %D.txt Ble fdt Sewch Yiew fgcodng Languege Sefings Meco Bun Pugms Wndow I ,
= cHHE s G D d2ciayg| 2% BRI %1 EREYPENRERB X aw
reset=0FF 5 CommDnCOM4_201503-210¢ |
1 21. 9.2015 9:21:5§ ®ccess OPEN [COM4]) TextMode=ON, Smallletters=ON, Reset=QOFF *ssscss

Send command (Csw) L sms sssesiy ot

S 21. 9.2015 9:21:57 COM4 Csw : [OA)

€ 21, 9.2018 9:21:87 C PIPE: ER,0000(0D) (0A) [1A)
7 21. 9.201% TIS7 Cow : I
0 9:21: Csw : R
3 21. 9.2018 9:21 Cow : ,
30 21. 9.2018 9:21: Cow : 1
11 21. 9.2018 9:21:S Cow : [OA)
12 21. 9.2018 9:21:8 Caw : C
¥ 13 21. 9.2015S 9:21:58 COM4 Csw : P
Rece/\/ed answe/’ (P/PE) 14 21. 9.2015 9:21:58 COM4 Csw : [OA)
15 21, 9.2018 9:21:58 COM4 PIPL: CP,1,c,+,0,1,0({0D] [OR] [1R]
16 21. 9.201S 9:21:58 COM4 Csw : C
17 21. 9.2015 9:21:58 COM4 Cow : T
18 21, 9.2018 9:21:%8 COM4 Caw : [OA)
9 21. 9.201S 9:21:58 COM4 PIPE: CT,40,38(0D) [OA) [1A]
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DEBUGGING SCRIPT

« TracePipe (pipeNumber, message)

» Function allowing to place specific text right into the pipe communication log when
pipe logging is enabled and configured in CommDrv.ini

* Trace(message)
* sending a string to the debug monitor.

* The given string has to be less than 512 characters long. Output can be captured by
DbgView.exe.

e https://technet.microsoft.com/en-us/sysinternals/debugview.aspx
» Or newer open-source https://github.com/djeedjay/DebugViewPP

o4 DebugView on \\TOMASWS (local) = B
File Edit Capture Options Computer Help
eEHd | 4 (&~ @ | BBT | S7 | A

$#  Time Debug Print

1 0.00000000 [3900] ##5MBv2 —- Search## CurrFey

2 0.00003172 [3900] ##SMBv2 —- Search## Search Abort by User

3 0.00023637 [3662] [3928]5tartBtn, Recive: StartMenu Eide

4 0.00027089 [3668] [3928]StartBtn, UnClick, MenuShow:False, SendMsg:False
5 12.45218754 [3668] [3928]!!! -1, msg inherited 46[0]: [200B0]"Shell TravW
6  12.45221806 [3668] [3928]!!! -1, mag inherited 47[0]: [200B0]"Shell TrayW
7 12.542624149 [3900] WatchMouseHookProc Shell Trayind

&  13.59286022 [3900] WatchMouseHookProc NotifyIconOverflowWindow

9 13.68079472 [3900] WatchMouseHookProc NotifyIconOverflowWindow

10 15.05314922 [3668] [3928]NOW 1416,634, TrayWnd: 0,1160,1820,1200, Visible
< >
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ERROR HANDLING

ReportError (errorSeverity, message) — show error in Clarity
EsStopSingle_StopSeq

* Stops both current acquisition and sequence, device gets into initial/idle state. For example pipe error,
detector error, auto-sampler motor error. Clarity continues in CONTROL TIME, sub-device causing this error
must decide if it has sense for it to continue in CONTROL TIME itself, whatever decision is reported to Clarity
via CSubDevice:GetMethodlLength. When CSubDevice:GetMethodlLength returns METHOD_FINISHED
then CONTROL TIME is skipped.

EsStopSingle_RunSeqlfNotCalibration
» Autosampler's error level for reporting MISSING VIAL error.

* Stops current acquisition but tries to continue with sequence if current vial is not calibration. It should be
enabled in autosampler method (by some combobox) if Clarity should continue in sequence when non-
calibration vial is missing. Clarity continues in CONTROL TIME, sub-device causing this error must decide if it
has sense for it to continue in CONTROL TIME itself, whatever decision is reported to Clarity via
CSubDevice:GetMethodLength. When CSubDevice:GetMethodLength returns METHOD_FINISHED then
CONTROL TIME is skipped.
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ERROR HANDLING

ReportError (errorSeverity, message) — show error in Clarity
EsStopSingle_RunSeq

» Autosampler's error level for reporting MISSING VIAL error.

* Stops current acquisition but tries to continue with sequence. It should be enabled in autosampler method
(by some combobox) if Clarity should continue in sequence when whatever vial is missing. Clarity continues
in CONTROL TIME, sub-device causing this error must decide if it has sense for it to continue in CONTROL
TIME itself, whatever decision is reported to Clarity via CSubDevice:GetMethodLength. When
CSubDevice:GetMethodlLength returns METHOD_FINISHED then CONTROL TIME is skipped.

EsLoginfo
* Information or success to be written into Clarity CDS, sequence and chromatogram log (no message box
would appear on screen).

EsLogFailure
* The least severe error, writes into Clarity CDS, sequence and chromatogram log (no message box would
appear on screen).
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ERROR HANDLING

ReportError (errorSeverity, message) — show error in Clarity
EsAbort

* Little less severe error than esShutDown for reporting LC pressure errors and similar.

* Itis possible to customize reaction on CmdAbortRunError signal in device method, for example user wants
to switch detector lamps off when running sequence over night but does not want to switch detector
lamps off when running attended single runs. Clarity does not continue in CONTROL TIME but
chromatogram is created.

EsCommunication
* |Indicates, that particular HW does not communicate.

if (cmd.SendCommand($timeOut) == false)
ReportError(EsCommunication, t("COMMAND TIMEOUTED") % ,,xxx")

return false
end
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RUBY EXCEPTION

* Checkyour script with Ctrl+shift+F7 from Notepad++ with UNI Ruby Plugin installed

*  When error in ruby script occurs (syntax error, wrong variable used,...), Clarity will show error
message with description.

* Look for a line number and message, if you have Notepad++ with script opened, the line
should be automatically selected

Ruby Exception X
&"3 Name: RubyLib:LoadScriptFileAndExecute: Error
L ) loading C:\Clarity\Bin\UTILS\Uni_Drivers\GP_FC.rb
S Message:

Ci/Clarity/Bin/UTILS/Uni_Drivers/GP_FC.rb:532: syntax error,
unexpected end-of-input, expecting keyword_end

Class: SyntaxError

Where:

Backtrace:
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RUBY SCRIPT LOCALIZATION

* Implement function t(stringlD) - copy code to your script from other existing scripts

def t(stringID)
$locale = GetLanguageCode() # ask Clarity about current language code
defaultLang = "ENG" #TraceLine ("Lang:" << $locale.to_s)
if (!$locale)
$locale = defaultLang

elsif (!$translation.has_key?($locale)) #Missing language - set language to
default $locale = defaultlLang
end

if ($translation.has_key?($locale) && $translation[$locale].has_key?(stringID))
return $translation[$locale][stringID]

elsif ($locale != defaultlLang && $translation.has_key?(defaultlLang) &&
$translation[defaultlLang].has_key?(stringID))

#Chosen language does not have translation with given ID, use default language instead
return $translation[defaultLang][stringID]

end

return stringID +

string not found"
end

P049/90A 19/12/2023 UNI Ruby Development PAGE 36



Snimek 36

MD1 doplnéni prvni uvozujici véty
Mentlik Daniel; 2023-12-19T13:34:54.744



RUBY SCRIPT LOCALIZATION

* Localized string are stored in global variable $translation at the end of script
* type Hash http://ruby-doc.org/core-2.3.0/Hash.html

$translation = {

"ENG" => {
"NAME" => "LC Name", String parameters:
"NAME_LONG" => "LC name too long.", %s - string
"COMMAND_TIMEOUTED" => "Command %s timeouted.", %mj—integernurnber
"BAD_ANSWER" => "Command %s wrong answer", 9%.3f — float number (3
"BAD_ANSWER2" => "Command %s wrong answer: %s", decimal places)

"ERR_10" => "Command not in the specified format",
"ERR_20" => "Outside of set value limits specified,,

}

* Use inscript

t(,,string_ID*)
t(,,string with %parameter®) % variable
t(,,string with 2 % parameters) % [variablel, variable 2]
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THERMOSTAT (OVEN)

* SubDevice class
* class Thermostat < ThermostatSubDeviceWrapper

* Device class Init
@m_Thermostat=Thermostat.new
AddSubDevice(@m _Thermostat)

* Add Auxiliary signal (optional)
AuxSignal().AddSignal("Temperature", t("TEMPERATURE"), EMeaningTemperature)

* Doesn't have any special framework methods
Aux. signals

can be added

in all device
types
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AUXILIARY SIGNAL

Check signal in Method Setup > Advanced dialog
a X

Method Setup Default1 (MODIFIED)
= - 2 |
B =R W ) & o
New Open.. Save Saveas.. Report setup...  Audit trail... Send method by Help
Common for all detectors
Subtraction User Variables
Chromatogram [None]
Variable 1
Matching Change
No e Name MethodUserVar1
Set... None
Value 0
Column Calculations
Unretained Time 0 [min] Variable 2
Length 50 (] Name MethodUserVar2
Value 0
() Statistical Moments
© From Width at 50%
Variable 3
Auxiiary Signal Store Name MethodUserVar3
(Y
Value 0

1 Temperature Thermostat 1

MS ion MSMethod Calculation | Advanced
Send Method

Event Table
PAGE 40

H o Cancel

UNI Ruby Device Types
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PUMP

* SubDevice class
¢ class LC < LCSubDeviceWrapper
* Device class Init
@m_LC=LC.new
* Set Pressure limits
SetDefaultLowerPressureLimit(...)
SetDefaultUpperPressureLimit(...)
* Auxiliary pump
@m_LC.SetLCIsAuxiliaryEventTable(Configuration().GetInt("AuxiliaryPump")!=0)
* Add Auxiliary Signals (optional)
* if the pump is auxiliary specify EMeaningAuxiliaryFlowRate

AuxSignal().AddSignal(@m_LC,"LCFlow", t("LC_FLOW"),
EMeaningAuxiliaryFlowRate)

* or standard flow rate
AuxSignal().AddSignal(@m_LC,"LCFlow", t("LC_FLOW"), EMeaningFlowRate)
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PUMP

P049/90A 19/12/2023

Write auxiliary signal in CmdTimer()

e AuxSignal().WriteSignal(string signalName, double value)

Implement framework methods for pumps
» CmdSendAucxiliaryLCFlow(Ic,float)
* float in ml/min
* CmdSendLCFlow(floats)
* Use floats[0] !

UNI Ruby Device Types

Both methods
do the same

thing, but the
have different
parameters




AUTOSAMPLER

* SubDevice class
* class Aux < SamplerSubDeviceWrapper
* Device class Init
@m_Aux=Aux.new
AddSubDevice(@m_Aux)

*  Specify minimum and maximum injection volume and possible step in mL
SetVolumeRange (double min, double max, double step)
* Add Input (optional)
* Init
Input().AddInput("Inputl”, EitDigital, O,
Configuration().GetString("Inputl”), "")

 Sends event of specified input and given value into Clarity CDS to be processed. Change of input can be
detected in CmdTimer() or ParseReceivedFrame().

Input().WriteInput("Inputl”,1)
Input().WriteInput("Inputl”,o)

I Moreinfo can be found in UNI RUBY DataApex Help - DeviceWrapper Class Reference
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AUTOSAMPLER - INPUTS

B System Configuration

Setup Control Modules
Used
Instrument 1
LabAlliance pumps
Instrument 1
e M RI-10x Detector Instrument 1
| Thermostat 1 Instrument 1

{4 Capillary Electrophoresis
{5 Auxiliary

Add... Remove About.. Setup...

P049/90A 19/12/2023 UNIRuby Device Types

Number of Instruments: 1 f:

© Instrument 1 | @ Instrument 2 = © Instrument 3 | © Instrument 4
Name
Instrument 1

o~
Instrument Type E
Lc

Name From
=l AS
% Sampler 1 460 AS
& LC
- LC 1 LabAliance pumps
=55 Detector
~Jw RI-10x Detector RI-10x
=551 Thermostat
R Thermostat 1 LCO 102
£ valve
£ Fraction Collector
£ Auxiliary

Data Inputs & Outputs

Device Number

Ext. Start Dig. Input: 460 AS v
Ready Dig. Output:
et e
Units Setup Method Options

Cox )| coe e

PAGE 44



AUTOSAMPLER

* Add Output (optional)
* see UNI Ruby help
* CmdWriteOutputint
* CmdWriteOutputDouble
* CmdWriteOutputString

* Implement CmdSendMethod - get vial number from Clarity and set vial for AutoSampler
Method().GetVial()

* Implement
* CmdPerforminjection - Indicates into samplers, that injection should be performed
* CmdByPassinjection
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DETECTOR

* SubDevice class
* class Detector < DetectorSubDeviceWrapperDevice
* Decice class Init
@m_Detector = Detector.new
@m_Detector.SetName(Configuration().GetString('DetectorName")
AddSubDevice(@m Detector)
* SetRate and Range after AddSubDevice
@m_Detector.SetRate (double sampleRate)
@m_Detector.SetRange (double range)

@m Detector.SetYUnits (strBaseUnit, strAxisName, bool bScalable, double
nCoefToBase)

* @m_Detector.SetYUnits('pRIU', t("REFRACTIVE_INDEX"), false, 1.0)
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DETECTOR

P049/90A 19/12/2023

It can be constant, or
Implement framework methods: yotu Ca”duselparimeter
O read values rrom
* GetMethodRate(method)

method table:
* GetMethodRange(method) method.Get

Set Rate and Range at the beginning of CmdSendMethod
@m_Detector.SetRate(...)
@m_Detector.SetRange(...)

Read data from detector and write it to Clarity
@m_Detector.WriteSignal (value)

¢ usually in CmdTimer()

* you can write multiple values in one period of CmdTimer

UNI Ruby Device Types




FRACTION COLLECTOR

* SubDevice class
* class FRC < FRCSubDeviceWrapper

* Device class Init
@m_FRC=FRC.new
AddSubDevice(@m _FRC)

* Initialize vial range - default FRC start/end vial number to be shown in Ul, interesting for FRC
methods only.
SetDefaultFRCStartVial (int vialNumber)
SetDefaultFRCEndVial (int vialNumber)

* Implement framework methods:
* CmdFRCCollect() - change FRC to collect mode
* CmdFRCWaste() - change FRC to waste mode
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FRACTION COLLECTOR

* CmdNextFRCPosition() - Send request to go to next valve position. Called by FC in UNI Ruby
during automatic collection

* CmdGetFRCPosition() (optional —some collectors do not report their position)

Fraction collector manual control
* from Monitor() - button

* notify framework that FRC changed its state and vial position
* OnFRC(state, vialPosition)
e OnFRC(FrcConfirmvial, Position)
* OnFRC(FrcManualWaste,NOVIAL)
e OnFRC(FrcManualCollect,NOVIAL)
e OnFRC(FrcManualNext,NOVIAL)
* OnFRC(FrcManualChangeVial,setPosition)
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FRACTION COLLECTOR

FrcConfirmVial
e Confirm current vial number, can be called from Resume Method button

FrcManualWaste

* Notify, that FRC started collecting as a reaction to user request from monitor, should be called
from button click event handler. CmdFRCWaste() will get called from framework!

FrcManualCollect

* Notify, that FRC started collecting as a reaction to user request from monitor, should be called
from button click event handler. CmdFRCCollect() will get called from framework!
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FRACTION COLLECTOR

FrcManualNext

* Notify, that FRC shifted to next vial as a reaction to user request from monitor, should be called
from button click event handler. CmmdNextFRCPosition() will get called from framework. If
collecting and Waste during vial change’is checked, also CmndFRCWaste() and

CmdFRCCollect(). option in Method Setup dialog

FrcManualChangeVial

* Notify, that FRC changed vial as a reaction to user request from monitor, should be called from
button click event handler. If collecting and Waste during vial change is checked; also
CmdFRCWaste() and CmdFRCCollect().
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FRACTION COLLECTOR

* |mportant FRC functions
* method.GetFRCStartVial() — obtain default start vial set in method
» method.GetFRCEndVial() — obtain default end vial

* Method().GetFRCResetCondition()
» ErcStartRun set hardware position to GetFRCStartVial() after start of method run -implementin

CmdStartSequence()

if Method().GetFRCResetCondition()==ErcStartRun

#CmdFRCWaste()
CmdSetFRCPosition(Method().GetFRCStartVial())

end
» ErcStartSequence set hardware position to GetFRCStartVial() after start of sequence -implementin

if Method().GetFRCResetCondition()==ErcStartSequence
CmdSetFRCPosition(Method().GetFRCStartVial())

end
* ErcOpenlinstrument - set hardware position to FRCStartVial() after Instrument window is opened —

implement in CmdSendMethod, when method is send for the first time
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FRACTION COLLECTOR

Method Setup Default! (MODIFIED) (m] X M h d G FRCS \/ /
E e A6 & B & o V ethod().Get tartVial()
New Open.. Save Saveas.. Report setup...  Audt trail... Help

4

Send method by
email...

Select FC

Foxy 200

Enabled

Foxy 200 FC Method
Fraction Table Vial Numbers

Start Vil Number // Method().GetFRCEndVial()
Vial Number |1 Vial Number 144
Reset at After Last Vial
e Lo
O shutdown
(O Open Instrument
Vial Change Options

[[Jwiaste During Vial Change Volume 0
(C) change Vial when Collecting and Peak Top is Detected
(D Collect Al vial Volume 10 mL

FRC Status Demo Mode: Not Ready (Method has not been sent)

EventTable AS LCGradient LC

| Method|().GetFRCResetCondition()

H o« Cancel
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