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1 FHEr2i4n

BP (Background Program) & 3% (steps) MIZh4, MAITTRAE LI-6800 EHLI 5 G i1T LATE s Fp TAE o
XL IR AT DL FEHL A S SR A T RSk,

& BPs £ SL11) AutoPrograms f5UAH [l 1S4, (EARA T = AN B

1. AT LAHIVETRA A 1 BPs,

2.  BPRJPLSEREE VG EEEL T AutoPrograms,

3. fEREEM BPs ol LAEKHELT

TR —E P S AE BA B T IRATE I/ BPs.

1.1 RiEMFS

FAME T R RTEA — e A, MR R

AutoProgram: f£4if LI-6800 iz 4T H hid s S 1 7.

BP: JG &P, A SCAYAY I,

- N N BRI

Openinew. BUilld. B8t NIOMON=; 15 b7 5 ok 5 S AR IRAE 7T S
LOOP. SETCONTROL, WAIT %545 BP [0 5%,

LOOP[Duration] 1§ BP BRI 45 5E 1) 1257,

1.2 Python

S BPs /& python SCE, FeAI TR LA RN python A2 FF Bk d ST Bi #1547 BPs, A2 LI-6800 i
ML T — A EJEH PR EOX e TAE . SR, T AR/ =R python 1EVEA B TIRATR & HE AR BPs,
HAH AR, iR KRR . BP FHaSRAITMASE. Fix, BELFEMHT, B
fEFRATEA BOAFE T RINEIR, — SRR RS AT A A H B, BlankE N — AN BRIk 1
BN, IRATAT @R S 140 randomList (50, 2000, 15) (70, %S SRR IB AT A —ANELIK A
#, A% 50 3] 2000 2 [A]ff) 15 MM A EHE S W RBRATA BB Mo R, ES %~
(A 2 o

1.3 MR FEAIA1E python

Python HITEZ KRR GALRL, BN . /. P JRATAT LU I 4 0 G AR 25 48 5ok
SEAGBEENT R . BATKRE—F Python (1 fi SRR 1517
® a=10, ¥ atEm—EL.
ByeBye = 'this is a string' ByeBye #& [i] — 44
c66 = ["hello”, 55, ByeBye] c66 1 1] — ML & F7F . FUEMZRFMTIE.
dd = True dd &[] — M /R A
e_xy = ByeBye + " and " + c66[0] e_xy HI{E /& F4F “this is a string and hello’»
fff = file ' + str(a) fff \EUE THRIFRF, 455N “file 107,
hh =a>15and dd hh >4 False, K4 a /M 15,

Page 5

ERBRAT RUIAERNZHR
Add.: A RTTEEI IRBEAE 2 SRS KE A B 22F P.C.: 100035
Tel: 010-64093960 Fax: 010-66001652 Web Site: www.ecotek.com.cn E-mail: info@ecotek.com.cn



http://www.ecotek.com.cn/
mailto:info@ecotek.com.cn

ecotek ixrasnsanas

e A MLV TFRI S (az 8L A-Z), ATDESHT B RIZ (). Python % K/NS8UK, 4ok
Python 5 —LefR IR 4, drfi MR fEH, WRSEIMEM, BITEFNSF RN, RETFHFW
K 1:

Keywords in Python programming language

False class finally is return
None continue for lambda try
True def from nonlocal while
and del global not with
as elif if or yield
assert else import pass

break except in raise

& 1: python IR BT E 4

HIFE a2 NG T . mEuEm A MiES%Es, wTRlEd MRS A 0 Mz 28 (t
A BRBURAE BD SRIaE . Bl

®  doSomething(a, 5, c66) Vi FH & %1 doSomething, f&i%4: k%L 3 241,

®  tryThis() 1817 B &L tryThis, & HIETSEL

® fff="file' + str(a) str() MREMH A FFEEHNEE, [HIL fff 1945 50N “file 10°, FNa k10,

FELC R AT T AR BT R, TR, AL —A 5 40 object.function().
B, FRATLAME R replace(x,y) R FIFHNI x B#h y. Bk, Kk, WRFRF ff 2 file 100, A

> gg = fff.replace('file', ‘cabinet’)

> print(gg)
cabinet10
1.4 FE—ERER

BP MR B RN A U —Sir, SHURERATEMENRE. fli, BP [ ASSIGN L%
BE, FHRMERNE - MEEIPR RS REX (e, ek 2
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Name: f  (This is the variable name)

variable

‘H'I—-—l'#'r |
Type: Value or expression v ‘

Assignment options

Value: I I 100 ('I'his is what it will point 39

& 2: ASSIGN KRS R
MG EXTEAER I ceval() B, RURERIA NG BAERTIBITH S48 Python (1 eval() 4. X
EARRATMANE L E AN — MU EE 4. £ LHE 7, 28 fERES eval() g HE, X
WX R, EE 3P Frh, FE RIS, IRREECEAH TER, 5461 F,
NN 10, A AT U PR RIA, Hlhn 8+2 ok (RO G e L T4 & x fily) (x+y)/3.14159, LA A]
PABESRAE IR IE R

‘Number' includes integers and floating
Duration: w Minutes ) £ ‘ point values, or an expression that results
in something numeric.

Show: | 142> 3 ‘ v ‘ ‘Boolean’ means True or False. Thus, 1 +

L - 2 > 3 becomes False.

Value: | 2:1 ‘ v ‘ ‘Int' means integer, and in this case, specif-

} ically a 1 or O or -1 only.

C\ to Int: 1=high, (
(10,20,30,40) Must be comma separated. See note on
( - ) lists below.

List:

w90’ Strings require quotes, or it will be taken to
) be a variable name. See note below.

Value:

& 3: B eval o~ 15 B KB IHHE

List: “Must eval() to a list” ZEZA—NHES R FH, s TUAEH O, 530, tnr b mALk
B, T =Fim A7 AR A AR

[1,2,3]

(1,2,3)

12,3

7t Python ', [1,2,3] &%3K, FTUBES, &0, ©&0dH, SATELZIR. X1 BP FHT

HIK, A BB AR, BN BRESIR, G RRE S

[1]

(1)

1,
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HEMES, 0 (1,2,3,) SRR, TLFTIEK KN,
Strings: VEE FEIFSHRGI . WBRESREN string, FIANZI, w804, kAg#EY eval(), Wk

BN«

/home/licor/myfile.txt

eval() K\ 44, JF HIRNSFEBRG . vl id, FEMHRS]S IG5 aEE:

'lhome/licor/myfile.txt'

#or

"/home/licor/myfile.txt"

RPN R fevrAe B4 . Blin, AT RERR ZAE R M PR AL 1 dr 42— A S0 rF, Bl -

‘nome/licor/" + str(count) + ".txt'

count /&€ AR, RRICHRAN —ANET I SO

'home/licor/myfile0.txt'

'home/licor/myfilel.txt'

‘home/licor/myfile2.txt'

IR ISR H = I RIS, Wk 4

Type:

Duration:

This could work if hello were defined as a variable
with a numeric value, but it wasn't.

v ‘ L10:S7:23$lar!ed

Duration 10:57:23 name ‘hello’ is not defined

e 10:57:23 WAIT for 5 seconds
hell:::l Seconds - 10:57:28 Stopped

In this case eval() will return a literal string, which
can't be converted to a number.

Type: :

Duration:

10:59:13 Started
v
D raﬂon\_}L 10:59:13 Exception: could not convert string to float: "hello’

B 10:59:13 Stopped
‘hello’ ‘ Seconds v

sec

numbs ’

Configuring the step The run log

B 4: RigiRa e B BRAERRE RS
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1.5 3R T #& Python

bp B2 py I, N EIACHS S R — AN ] S A )1

from bpdefs import (
ASSIGN, LOOP, SETCONTROL, LOG, Nothing, CheckBox, Text, Button, DropDown, RadioBtns, EditBox

)

#import class

steps=[
# Assign a variable to an expression:
# ASSIGN('varname’, exp="expression" [,dlg=Nothing()])

ASSIGN("logint", exp="lambda x: 30/(1+50*math.exp(-0.03*x))+0"),

# Assign a variable to an expression:
# ASSIGN('varname',exp="expression" [,dlg=Nothing()])

ASSIGN("test", exp="lambda x: x if x >= 1 else 0"),

# Loop through a list: LOOP(list=itemList [,var=varname][,mininc="1)
LOOP(list="1500,50,1500",

steps=(

# Set a control:SETCONTROL (‘target, 'value', ‘eval’ [,opt_target="1)
SETCONTROL("Qin","x","float"),

# Loop for a duration:

#LOOP (dur="float"[,units="Seconds' Second|Minutes|Hours ] [,var="] [,mininc="])
LOOP(dur="15", units="Minutes", var="t", mininc="test(logint(t))",

# Log a data record:

# LOG([avg='Default'] [,match="'Default] [,flr="Default'][flash='Default])
steps=(LOG(avg="0ff", match="0ff", flr="0: Nothing"),)

),

)
),
]

—/~ BP JXHFEE —NFIER (list), B gdr AR (steps), B EH IR —TUEH — MG %
(constructor) BI%E, fHiFH2% (class) #4140 ASSIGN, LOOP, LOG %5, FxfdE M) s k(T 7R, &
TN T BRI AR IE T

W TE EMIENES A 817 BP AR EASIT py XXM, TS py SCHE g Ceval() K
P —ANERFHEREER . ZLRFESLPRIIE 1T /2 24 BP (A0 BIE A EEER, BovEME T EAECD.
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B OMREFENFEL: FOBRNMNINGZES R PR EdE, 8RS A% B AR E
XREFER, BREZERNG5F/F. Flin, ASSIGN 2 —NSHUEE e E NN Python BEH ((HIEEH),
BRI AR B, B — N INE S B 55 AR, R P A 45 1% 78 & T SATY SR T G B B A 455
& BT FH A~ ASSIGN H1,  # IR XS GOk A8 B 44 221830 (lambda expressions). &2, AT
AUCAE AT B Fs El K% 2 Python | eval() 5% exec() iBRJFEIR: —UCefIE bR, RG24 0%
SRACEAMATT S HT

KN BP & .py SCfF, ABATTATLAZE LI-6800 EALZ AME AT & I SCAR G #3100 AT S5/ fdmte . BRAR T
THEOLZAEFH python LR gmiE sy, LAV BRI R B A 1%

1.6 EEfEA VNC

LI1-6800 [ fih 5 b $e 5k JE A& A £ BP iR NI K I RIA AN A T IXFER] DAF EIERE LI-
6800 M VNC viewer &% F i K 4T BP MAl&, &E FFPwmEH T/ ZMWFs, oM
https://www.realvnc.com/en/connect/download/viewer/ %% .

FEHU A VNC % i, mf DLLEFRAT S A i g i R AR 44 5. B 5 45 T 3RAT— Dol
24 LI-6800 MfEAL HIMAEZ & H L, VNC & P it # I JE L 20 B0, ZAE A, 0 Z0 7 A A\ [X ek
MG B s — DN A MR sk B s, A RATL 405 A LI1-6800 S8 A A\ J LA 15
FHERE — MR AN S,

Click somewhere within the text to
activate the WNC client keyboard.

-
"fhume.n’licnrflngsfmyfile"|

TATCLEHEE], BP &2 —RIINIPIR, GEWIE LI-6800 THLE & HAT I B ME S TER . XLP
DT AR A EALSE B R AT SR A ik, B 6 B T HEN BP BRI
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None v

‘ Program Bullder '

((Access the BP development screens. )

D

Start/Up Environmsent Cormtants Stall ity Log Files m Measurements Log

BF files are always .py, so you could
use this filter if you wish

Enter folders [ Filter files  py S SORSS 30 Seaaa i Alieas

Close Builder

[3 Bk

File: /home/licorfapps/unnamed . - - " - - .
' . /—(BP files are found in /home/licor/apps/. and its 5ubdlre<tor|e5.)
1| 3 i ﬂ } apps

24 May 2019 17:27:11

26 Apr 2010 14:56:31 m

[ 3 CET il =1

[ 3 sl e

[ Lesg i

| 3 Ui

& 6: InfasE N BP 2R
BP KA 5 MR
OBERINER- /. 514+ 7 i\ BP T84T it .

B8l - 417 B LA WY DU 5 s R B 1 S 4

BP IZATI AR 4 o FEF FT LASEIRHZ AT B D BRs AT .

©  WABRIESH - 5771 bR difol, (EE A R BT 247 ) BP.

2.1 TIERTE

—/MRER BP QIR 7, RiANHIESEE 6.

Gpen BP

See Directory Information for deseriptions.

it [ soer

16 hpr 2019 15:08:00

)

24 Mgy 2009 172616

Monitor

BUE - /. 7= s s & — AR AR . R T LLE BRI . B,

- TEATAR B Al LU E BT B H F o BRI Wb 2 PR TAAT . smasE BN
- TEATAR 5 B #S AT DARE IBAT T I BGR R P« B R 2N IR H AT . B fE BAR
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See The Open/New ety
(2 [hame T et e odned |
screen on page 6-1 ——— — a—»

See The Build screen on . g L.
page 6-2 : =

| s | NGy e W -
wrum i, PArameters

See The Set screen on

page 6-5

See The Start screen on
page 6-6

The BP being built The run log

O Ccoey ... Y

See The Monitor screen
on page 6-8

The selected BP

basc/CO2Resgor

Cutomase setings

& 7: BP e RAZ

2.2 Bl BP X%

THINE, BATRERZ OGN BP JFMEE T, RJSFEHE 1 BP 4k8HaiTfm ik, &
TINKHTE —> BP His1TE.

2.2.13iB1TE%F BP

st AutoProgram UUTHI ) Program Builder, Z%& 6, HA TN BP fE%5, #%IEE 8 10 IREAT .
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Clese Builder
Enter folders (B Filter files  py & COMMmas to separate BRAr

File:

¥ a ﬂ' P> apps » basic |

Bate Modified

1. Select anything in the “apps/basic” directory.

28 Mary #17:27:11

L [EE 26 Apr 20019 14:56:31
2. Tap |Start).
Aigtol og py 010 13:31:41 Dp!n BP

COYRespande. By

FaLL 29 dgr 2019 12:3 14 Start BP

Genarc Besponse py

L KB 2% Apr 2009 12:21:41

Mew | older

Light Ressporise py COZ Response (BP#2)

Set CO2, wait for stability, log

Open/Mew Monitar

Log file: /homeflicor/logs/2019-11-15-0900_logdata

COZ Target: @ COZr o2 s CO2_%

400, 300, 200, 100, 50, 0, 400, 400, 600, 800, 1000,
CO2 values: 1200

evesl el
Comima separated values

60

e

Mindmiim walc

120

e

Maimum wait:

Allow earty matching

& 8: J&5h CO, response BP
7% apps/basic #1% T BPs A LIFTHAHEHE, 1847 MERIA RIS ik i & . s Continue #8541
AT LA Monitor Fi%: 5% BP flisfrid 2, Wik 9.
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(Tap to select a EF’.}

Close Builder
Background process Monitor: 1 active

Name Info Status

basic/COZResponse 11:55:16 Stability Wait part 1: 60.0 secs Running

Process 1D value, unique to each BP_.)

This window shows the selected program. —
The highlighted line indicates the current ' This is the run log for the selected pro-
step. \gram.

11:55:13 ASSIGM early = False
11:55:13 ASSIGN logFile = (log_file_name tracked)
11:55:14 Waiting for DMALDG

SHOWIitems="valuss"}

¥ LOOMEst="vahies®, var='value’) 11:55:16 values = (400, 300, 200, 100, 50, 0, 400, 400, 600, 800, 100
SETCONTROL| “target™, “value") 11:55:16 LOOP with value = 400
WAITimin="minwalt", max="maxwait*, sarly="early’ 11:55:16 SETCONTROL COZ_r to (value)=400.0
115516 Stahllltjl Wait part 1: 60.0 secs
LOcI
basic/COZResponse

Dpcn!Nl:w " Maonitor (1)

& 9: I5#% CO; response BP HIiZ4T

18 ] Trigger BT 254 (WAIT), 23:0{# ] Pause 1 Resume. ANE fiili Cancle — A TR AEIX M 4Hid
PR OREE BPAgAT, FIHFRAMTAKIFLA G 22— 514 BP,

2.2.2 Al Hr BP

LhFRA 42 T T PR I ) 2 -
1 TP =ERA K, I E Y 12000 rpm;
2. %f530s;
3. RHIMEIRA XM
1. AIETET
1% Open/New (£ F7), i New ##25 (4nfd 10)
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Eraer Foiders B Fler Alex gy
Fbe
v ﬂ' P apss ¥ base

- apps 14 May 719 172701

L CEF, T Apr TO1T 14:58°71

i il vy uEm 9 dpr 2019 122040

I yeai ger this message, it mesns
Warning! the development erviroment wasn't
Ly empty. Tap | OK| to clear it

File ‘hemercenappaiunsamed” b alseady
e v_'_‘—'—________/,

vy unsawed changes wil be losst
(-le BP| takes you to the 'Huld

screan, with an ampay BP.
D @D

IS— - «a»

L] Al L

AUTODAY. Agtormanc [we Covoral m
[RALOG diapiap & Femiags bax wih Eutiam

BREC compds i s @ e or

[T S

FRIFE FIES AR Tuid e e n n ' '

& 10: #E& MLBIZE BP

2. W4 AN (PEROPERTIES, SETCONTROL, WAIT, #1 SETCONTROL) FFEF A »
BN — AN, MG ERE, SRE ST Insert » SRWGH GBI RIAME . FREA M % (1
U, AN DT AL kBN (1D,
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fhome/licor/apps/unnamed

m Close Builder

PROPERTIES ()

> | Al v]

SETCONTROL <unset=
ASSIGN: create a variable

WAIT for L0 sec
AUTOENY: Automatic Env Control

SETCONTROL <unset

EXEC: complle and exec a line or file
Insert —+

LOG: apen. close, data, remark

C&dd these 4 steps, and
Child —

arrange in this order.

)

PROPERTIES: set runtime properties

RUN: run a BP

SETCONTROL: a conbrol or constant

SHOW: output te run log

Start

WRIT: time, stabillity. etc

Build Set

A 11: RIEE—/NMET K BP

Open/Mew Monitor

3. M SET
R T RARE R EREE LR, A7 4 D] BP fEAME A,
FHNE DEATER] TR BP ¥ E S (a 12).

R NP EORIERE, 1

fhome/licor/apps/unnamed

PROPERTIES()

SETCONTROL( )

WAITIdur="10", units="S&conds")

SETCONTROLI]

Cl'ap a step to saelect it._)

Open/New

m Close Builder

Verbose: False l v l
EIIIIII"\ m |||.'1|:|.l:

Pause: False

Fause if True

C._than set the step’s parameters han-_a)

Monitor (1)

B 12: W E—AME R BP
4,  RIKAETFEALE, WK 13

AT DGR, 7o P20 BRREAA 2 e A2 AR (R i S I L FE
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5.

This is a combo box. Tap here

PROPERTIES and pick ‘True' from the menu.
Verbose: True K}’V |
Pause: False v |

Program / Target (from
expression):

1
PROPERTIES(verbose="True") /
SETCONTROL{'Fan_rpm’', "12000", 'float’)

WAIT(dur="30", units='Seconds')

SETCONTROL{'Fan On/Off', "On", ‘ﬂaa\

~—

SETCONTROL(TQP the button, and select Fan,rpm)

Target:

Value: 12000
rpm

(Tap here and enter the fan speed)

WAIT

Type: Duration v

Duration: 30 Seconds v

sec

3 number \ /
—(Adjust as needed to get 30 seconds:

(Tap the button, and select Fan_On/Off)

al() t

SETCONTROL
+

value: Off ‘ v

Target (from
expression):
ptional) Must eval() to a str

PROPERTERIS #U87E AL,
7 HERR e AR
P FRAT Sy Start i (T2 %

(Tap here and pick “Off" from the menu)

& 13: & & BP BF &P RIS
XEERRATAT LT “verbostity” JET, =82 XA TBIT ER AT BL

, Wk 14,
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Close Builder

PROPERTIE S verboses"Trwe"]
SETCONTROL Fan_rpm’, “12000%, Toat’]
WAIT| dur="30", units="Seconds')

SETOONTROL]'Fan On/OfF, "0On", ‘foat’)

On the right: the run log,

(Dn the left: our program) where the output from the
program is written

Tap Start to test
the program
D C C D ©

Manitar (1)

Opend MNew

Bl 14: Start R AR RIIREF

6.  HUZEIRA A Start isTRERE, WA 15.

Close Builder

PROPERTIE S verboses"Trwe"]
SETCONTROL Fan_rpm’, “12000%, Toat’]
WAIT| dur="30", units="Seconds')

SETOONTROL]'Fan On/OfF, "0On", ‘foat’)

On the right: the run log,
where the output from the
program is written

(Dn the left: our program)

Tap Start to test
the program

D C CD D ©D

Manitar (1)

B 15: Start & R FRATNAREF

7. ABEATETRFN (hdr Start), FAT A MET HEE OF SR TR, W 16,
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Close Builder
PROPERTIES (verbose="True")
14:13:33 Started

SETCONTROL( ¥ rom’, *12000", Moat
ATMLIP el 14:13:33 SETCONTROL Fan_rpm to (12000)=12000.0
14:13:33 WAIT for 30.0 seconds

WAITIdur="30", units="Seconas’)

SETCONTROL( Fan On/ORT, *0On", ) T B

The program is running, ancD

we are in a 30 second wait. IF you've been follow.
\ ing the tour, you'll
now have 2 BPs run-
ning
\\
-\\\
|

Set Start Monitor (2)

Open/New Build

8.

B 16: HETE T HEFELNE D #==

Hi 5 Monitor
ERATE R T, RATEPA BPs fEig1T (2/DJETE 30 s XU 6B RTE] ), FRATAT LAZE Monitor

BB A AT (K] 17)

( BPs run from the development \

screen always have a PID of 0. J
) ) Close Builder
Background Process Monitor: 2 a
Name LA (] Status
unnamed 14:16:04 WAIT for 30.0 seconds Running
3 basic/COZResponse 14:16:03 Stability Wait part 1: 60.0 secs Running
PROPERTIES| verbose="True" )
14:16:04 Started
SETCONTROLI'F !, *12000", float’)
B - 14:16:04 SETCONTROL Fan_rpm to {12000)=12000.0
WhITidur="30", units="Seconds') 14:16:04 WAIT for 30.0 seconds
SETCONTROL[Fan On/OfF, “On®, *}
(Selected BP active step) (Selected BP run Ing)
unnamed
Open/MNew Build Set Start Monitor (2)

B 17: BEZ A BPEFEIT
YA EFLIER GEMIAIAER 30 s J5 PID=0), E¥4 M Monitor FEEH 2. Mk BP
FRaERIE T, RMMMARASEIENEITHE, BERRNERS —MERREER.
9. BN EHEIGEN RIS, ROIWEHEES TS TERE (B 18).
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Name

) Close Builder
Background Process Monitor: 1 active

Status

Info

basic/CO2Response 14:17:04 Stability Wait part 1: 60.0 secs Running

TATUUS STADINTY WAt Part £ bU,U SeCs Or unti staoie
—3 14:16:03 LOG (skipped because no log file open)
14:16:03 LOOP with value = 300

14:16:03 SETCONTROL CO2 r to (value)=300.0

14:16:03 Stability Wait part 1: 60,0 secs

14:17:03 Stability Wait part 2: 60.0 secs or until stable
SETCONTROL("target”, “value) 14:17:04 LOG (skipped because no log file open)
WAIT s in = sinwa | maxsmaawalt™, wirky=‘esty’) 14:17:04 LOOP with value = 200

14:17:04 SETCONTROL CO2_r to (value)=200.0

14:17:04 Stability Wait part 1: 60.0 secs

ASSIGN("sarly’', exp="False”, dig«CheckBox low early matching'™))

P  GROUP{True. ‘Opening Dialog')
SHOW(items="values")

¥ LOOP(list="values®, var="value')

LOG()

basic/CO2Response
Open/New Build Set Start Monitor (1)

K 18: £ BP BFIEIT
10. siil7 Cancel, K452 FABATATT HINZE .

IR

FEAE, FATH R GIRE R R IE A BP (=i 2

3.1 BRME FoFm

B BA TR BB — S R R NG NI R 5, FRATEA LR 5 30 BP 27 KA B
NARHR, ik BP SRAEZE KRR e il &
(1E /home/licor/apps/examples/EarlyMorningFo.py HH CL& 5 BUINFRST ), FRAT7E Z I #R1E BP d3H1T
ST AR D IR
1 ZFEES5H (WAIT
e fE{Y ¢ (SETCONTROL)
RS JLr B e B (WAIT)
st (LOG)
3% FoFm (LOG)
KA A (LOG)
Yk 4LARHR (SETCONTROL)
BAE BP A LIRS IR, T N ERAE:
Lo s I 5 Bl s s 03 BUlE R, A MTIFE IR,

~N o OB~ W N
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2. #HAN . 050w steps 34 A5 NG 25+ TR

3. EHETFHEA Il cenm I - 0 e S x
g N S R AT

4. AREEEFILMGIRBCE 19 R T

/home/licor/apps/unnamed m Close Builder

PROPERTIES()

8 All v [
: T WAIT(dur="10", units='Seconds')

EXEC: compile and exec a line or file

SETCONTROL()
LOG: open, close, data, remark

WAIT(dur="10", units='Seconds')

PROPERTIES: set runtime properties
LOG() If your steps are out of order, use
RUNSOITA bR Child — the (1) and (|| buttons below to
LOG() arrange them.
SETCONTROL: a control or constant

LOG()

SHOW: output to run log

TABLE: controls and values

WAIT: time, stability, etc “ ° ° °

Open/New Build Start Monitor

& 19: FoFm SZBLIEF2 steps I EE
5. sl BB bRAE, IR 20 SRALE KA IR,
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PROPERTIES

Verbose e v

Poure ahe Verbose= True adds output 1o the run log, which s
useful in 2 litthe program like this

WAIT

Tre Ui v

formet  Explex @ tong (WM wntil 5 a.m. nect mmmn()

Date) tere

roame

i

ous On v
i PowerState’ is usder ‘Misc
opreansn )

then ‘Powar Settings' in the

SETCONTROL dialog
/home/ Iicor amples lyMorningFo_py
fowr
PAOPERTIE Sfour toonmm * ¥ e B p
VAN T ey s
SETCONTROL | Puweritate’. *On", * s aran " Mirites v
VAT durw 107, unitse Minutes
LOGI ppen="* mamatic e logawarty™ | LoG |
LOGH a1 Folm (dedk) or P (Sght)’, Nasha Sectneg o Actme Open file vl |
LOGICosee
J
Yemis @ Overmne P
LoG
Az Recerd data -

v bant 1:Fofm (Gwrkd of Fsfer' gty ¥

Pa Tywe Mectangidar v
Uerineg As set In log optisns v
Aveeprs As set In log optons v
Acrar Close file h
SETCONTROL
Veue Sewp v
Target (o
x|
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B 20: Set BHA4A S MG RE

Fumpam, tmaas s [l a7 SeRERES . TR SRR .
i st O b, kIl . AT LR ey, BRI KR L 5:00. WAL
o, s Il B aormne 21

Close Builder
10:27:07 Started

10:27:07 WAIT until Tue Jan 15 05:00:00 2019

Properties ( verbose)

SETCONTROL PowerState to On
WAIT for 10 min

LOG Open */homeflicor/logs/early” (overwrite)

LOG (Fir=1: FoFm (dark) or FsFm' (light),Flash=Rectangular)
LOG Close

SETCONTROL PowerState to Sleep

(Waiting for 5 a.m. (Tap | Trigger| to pro:eed).)

Open/New Build Set Start Monitor (1)

Properties ( verbose)
10:27:07 Started

WAIT until 5
10:27:07 WAIT until Tue Jan 15 05:00:00 2019
SETCONTROL PowerState to On 10:42:22 Wait ended by user
WAIT for 10 min 10:42:22 SETCONTROL PowerState to On
LOG Open *fhomeflicorflogs/early” (overwrite) 10:42:22 WAIT for 10.0 minutes

LOG (Fir=1: FoFm (dark) or FsFm’ (light), Flash=Rectangular)

LG (Wai[ing for 10 minutes (Tap [Trigger | if you are impa[ient))
SETCONTROL PowerState to Sleep

Properties ( verbose)
10:27:07 Started

WAIT until 5

10:27:07 WAIT until Tue Jan 15 05:00:00 2019
SETCONTROL PowerState to On 10:42:22 Wait ended by user
WAIT for 10 min 10:42:22 SETCONTROL PowerState to On

10:42:22 WAIT for 10.0 minutes

LOG Open “/homeflicor/iogs/early” (averwrite)
10:42:45 Wait ended by user

LOG (Fir=1: FoFm (dark) or FsFm' (light), Flash =Rectangular) 10:42:45 Open file /homeflicarflogs/early
LOG Close 10:42:45 LOG
SETCONTROL PowerState to Sleep 10:42:47 Closing log file.

10:42:48 SETCONTROL PowerState to Sleep
10:42:48 Stopped
"| Done and asleep. ',

B 21: PRAREFHIBAT

3.2 Autolog BTk

Auto logging (/™ [E] @ 1IN 1] B P 7E U A s (RD TRDRS S0 6308 ) %t BP SRUHE® i, (BT X
AN FEB N RZ AR, A

1. o] DR AR SR (DTS, 26Ie ), HERATI N % B A4S B #1010 ¢ R0 B 2

2. EREC SRR A A AR A i AR ?

3. EFELRESR TR AT 8 1, AR U AR FE I B 2

3.2.1 R

BATNFEARR Autolog FEF- UG (K 22), e T — /NS08 LOOP 3% (HBhid S Hraknt
[d]), LOOP FAL&—4 LOG Fl— WAIT GicsklalfE).
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LOOP

Type: Duration v

Duration: 10 Minutes v

Elapsed time
variable:

Minimum time

per cycle: soc
Optional) Must eval() to a number (default=0.1)
¥ LOOP(dur="10", units="Minutes') —-"/
LOG( )
WAIT{dur="10", units="Seconds’) --\ WAIT
\ Type: Duration v |
Duration: 10 Seconds v |
sec
Must eval() to a number

& 22: {# ] BP SLHLfH B A autolog

FEREF—NEER S RS EEH B8 LOG REFTH EAIISIA], % E AT REM A B TF0,
TULHE . OGO . MR A 1s 5 2 s RICREIE (FFi%: BARRRNE RIEFIFER,
W b ] 16 R R 5 RS M I R FERY ,  REFID RIS B — EHREZ P FIBHTHEIND, 412 NH T,
PRIIE SR TR B 22 1 A T3 AN ] FRATT AT CLBH g AR R R e C S AT TR, R AR 75 2R B S5 A3 I
[a], LOOP gttt ¥ — A+ fil S 755 R LB, 23 o

LooP

Type: Duration v |

Duration: 10 Minutes

Elapsed time
variable:
Program

Minimum time

PROPERTIES( verbose="True"} per cycle:
T .
* LOOP{dur="10", units="Minutes’, var="t"} t provides the elapsed time in sec-
LOGH} waIT onds to adjust the wait time.

WAIT{dur="10-t%10", units="Seconds') ..‘\ Type: ﬁ"at.’un — |

Duration: 1“‘"*1& Seconds v

& 23: fEF LOOP W B 4 SEEL SR R Autolog
ERATE — FREFRET, FTIHes0tE, 00 PROPERTIES iE4), K3kiE KIEH WAIT i&6)K
SEBRESIE], FRATTAT LIS RIE 24,
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PROPEATIES|verboses " Truse®)

11:23:05 Starved
11:2%:05 LOOP for 10.0 minutes
LOGH . 11:23:05 LOG
112315 LOG
11:23:16 WAIT flor 9.174434 seconds
112325 LOG
11:23:26 WAIT for 9.137713999999999 seconds
11:23:35 LOG
11:2%:36 WAIT for 9.127541 seconds
Motice the LOGs are 10 seconds apart, even though 112345 LOG
2 11: 2346 WAIT for 9.1613109999%3998 seconds
they take nearly 1s, except for the logs with flash 12355 LOG

events (red arrows) which take almost 3s 11:23:56 WAIT for 9.162582 seconds
11:24:05 LOG
11:24:06 WAIT for 9.125312000000001 seconds
— 11:24:15 LOG
11:24:18 WAIT for 7.138279999999995 seconds
11:24:25 LOG
11:24:26 WAIT for 2.14762799995%9997 seconds

¥ LOOFdur="10", units="Minutes, var=1")

& 24: X% autolog
BEH:
TERFZ O BFids THHE, log F78: 740 3s ChAMETE, AMRRZ 2.85), BH ) duration 2y 10-2.8%10, &5y 7.2, 5L
Pr Egt 2 t + 10-10%t = 10, WHRSLI T ICRK I EBERAEHIE™H1 10 s ), TFE 12: 23: 08 24 kiR BRIt v i
FEERET IR, 28 VOB AN S R ATE 12: 23: 18, Tfif& 12: 23: 15.
MR, X AR, WA 25, LOOP (PAK WHILE) B —AMNMFIRAEHF /NI B R I, 7T A T4 8 S AMEFR
MEEMER. EHANEIE, WRATREEKSE — MR SRR, OREFRATHE AT LA G AT WAIT 154,

LOooOP

Type: Duration v

Duration: |I:|._ Minutes v |

per cycle:
LOG() Opticnal) Must eval(] to a numbe

“ elaul]
The program will wait after the LOG until
the minimum interval (10s) has elapsed

& 25: 381 # /DN FRFI TR EUR WAIT i54]

322 ExFIEEBIH%

BEAR AT DA HIEE AT — AN A SNEFRET, ETATHAT 73—, IR RIRATT VR B e ) ],
BAVAR I —AN [ B RFEE I IA], A2 A — Bl sk BB RS R 2 AR 200 2 . BRI U, FRATTIG 22
Ui — MR REE 10 mins SRidsg— AR, KRS TR AR DT P B3I H % . BAVBCGE A BEDLE
TAE IR ED5R,  IFE 4 PAR 30N T 5 wmol/m?/s Ny HE (& 25).

—/NEA TR IAE:  homellicor/apps/examples/LogTilDark.py .

F’mgram Elapsed time
variable:
PROPERTIES| verbose="True") Dptional) Variable
¥ LOOP{dur="10", units="Minutes’, mininc="10") == SRIER T °
' 1
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ASSIGN

We create a variable f that '—")«“{/ =
tracks light, and is used in

the WHILE loop.

Tracking means that each Data item:
time we refer to f, it has the

latest value of light

ariable

Data dictionary value v

Data dict info:

\Trackmg: on

Dialo
. NO ~
/ 1 ) ' p . interface:
/home/licor/apps/examples/Log TilDark.py et TN
PROPERTIES()
ASSIGN('f, dd=DataDict{'PPFD out' 'Meas'), track=True)
¥ WHILE("I>5", mininc="10*60")
LOG{)
WHILE
N
Test =5
My ) b r
Elapsed time
variable:

Minimum time 10*60
per cycle: vee

(Log interval in seconds)-/

A 26: EEEFIEREERE

BUERADRIMBIZAE R (B 27), #iRINED R 7RIS EIEA 2RI, DUEHRILE
FAEA R MR —MEREPIE 2 )5, 7T A FAR RS H % .
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For testing, set ‘Verbose' to True to get the
output shown in this example. Close Builder
PROPERTIES (verboses"Trhue”)

12:44:06 Started

12:44:06 ASSIGN f = 10,9392 (PPFD _out tracked)
¥ WHILE("1>5", mininc="10*60") 12:44:06 WHILE (>5)

12:44.06 LOG

ASSIGNI'T, da=DataDict{'PPFD _out’ '‘Meat’), triack=Tus)

The quantum sensor read 10.9, which is
greater than 5, so it entered the loop, did a
log, and is now waiting for 10 minutes.

Open/New Build Set Start Monitor (1)

PROPE NTIE S (verbose=*Tiue®)
12:44:06 Started
12:44:06 ASSIGN [ = 10.9392 (PPFD_out tracked)
W OWHILEC 5", mininc=*10°60") 12:44:06 WHILE (f>5)
LOGI 12:44:06 LOG
(Pressed Trigger | to end the 10 minute want)——NZ.MZ’ Wait ended by user
12:44:27 WHILE (>5)
12:44:21 LOG
12:44:38 Wait ended by user

Before pressing | Trigger again, we covered the sen-\/:;:::;: \SN"'LE Al
3 - .- topped
sor to make it dark. Since now f <5, we left the /

WHILE loop, and the program ended.

ASSIGN('Y', dd«DataDicti'PPFD_cut','Meas’), track «Tue)

27: it & LogTilDark
ffF] Verbose = False (7£ PROPERTIES 03 #1534 H R G RE R, LK —#F 2RI
SFFF . XA R R R A ERE E I AT

3.2.3 AL R IA)FR

MR N E R RN AR R i (Blantss), AT EZoRE L DN REE, AARH
R OE) FIEARFRINL CRALTRED . R BATA DAL F R PRI R F PR L R AR KIS [E], (HE
R T3 AT AR TE SRS, B I [R] A BEAT 1B AR AR

BP &M Z AT AR SE LA S

BE—

TiE—REE— R AT, AT A A Ry (B A2 RF R, BIai7E 1 min 4
1 Fic%k, SRJETE 1 min NAF 55108, SRJ57E 3 mins W4 10 s ic3L, 4RJ57E 10 mins PN 4%F 60 s ic %k
IEERAPRE S —A BP B RFERIX AN TAE, TEXA IR RATR 2% 5] — 5T BP k% (CALL
A1 DEFINE):
1 Ad 2 2555 Il 34505384013 Build Sequence #7525, BLE—ANE 1513
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2. i CALL (Zem i cALL mizm, 245 ik -
3. ¥shneR%L DEFINE AutoLog (#5flrs+ CALL, 7 NiEE 3 Library DEFINEs 34y, #£#¢ DEFINE
AutoLog, 245 At [

/home/licor/apps/logtest.json m Close Builder

CALL MyFct()

Al v’

DEFINE AutolLogiduration_min, log_every Secs)

b Statements

P Prog Flow Control

¥ LUbrary DEFINES

| DEFINE Autcboglduration_min, jog_evely_s=cs
P DEFINE BalanceFiow()
p DEFINE IsChamberOpen|tf)

P DEFINE RampBlueistartPct, stopPct, minutes)

P DEFINE Ramplight(start, stop, minutes) ° ° ° °

Open/New Build Set Start Monitor

/& 28: Bl 4 4~ Autoprogram

4. bs B8 prdE, W CALL SR ERIN THF (B 29)

CALL[*AuteLag’, ('°, '1')) Label; AutoLog v

Available DEFINEs
B DEFINE("Autolog’, ({'duration_min', Value'), {'log_svery_sec’.'Value')l}
duration_min:

Value from eval()

- log every sec
This CALL passes 2 parameters to the

function Autolog: duration [ 1 minute)
and log interval (1 second).

Walue from eval()

Options
v AutoLog
he menu of available DEFINEs is made up BalanceFlow
of the DEFINEs that are in the library, and IsChamberOpen
any other DEFINEs that are presently in the
BF being edited. RampBlue
RampLight

Open/New Build Set e T |

A 290: B HE —NTFREF

5. iz BUINE 5t e, msA 0 CALL AutoLog. il Copy, SAJS Paste, Paste I Paste.
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4 All v

CALL('Autolog’, 1'1°, 'X))

RUN: run a BP

CALL{'Autetog’, 1'1°, 1)
SETCONTROL. a controf or constant

CALL{'Autolog’, 11, '1'N)

TABLE: controls and values

SHOW: output to run log @
P DEFINE('Autolog’, ({'duration_min',Value'), (log_every \sec',"Value')))

Child - ch,_., | this to the clipboard,

WAIT: time, stabiity, etc then |Paste | three times.

P Prog Flow Control

V¥ Library DEFINES

Al DEFINE('Autolog’, (1"durs. log_ewvery_sec’, Value1)) “ . G ‘
SHOW(string=""Autalog. .. sec. duration_min)®) Copy @ Delete Clear all

Open/New Bulld Set Start Monitor

7 30: =¥ AutoLog

6. AAJFIk[E] Set, TAEEHTEN M) =4 AutoLog CALLSs [ E

FIHATNIE, RATICE A A DEFINE /£ BP HFET . IRAVIAEM 4G, F— T AutoLog
DEFINE B2 AaFE+1) (B 31D,

DEFINE MIZ WG 4FR. SHITHEEE. DWAEBASHN AT AW LR E A S8 it H
eIk 2 5| AR .
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DEFINE
Name: Autolog

Number of

Arguments: B hd
A DEFINE lets you specify a name and pa- Argument #1: duration_min ’ value v
rameter count (up to 5), with a local vari- . i
able for each. Autolog uses 2 parameters, Argument #2: log_every_sec | value v |
named duration.min and log_every.sec. abile /

/ show / /
ype: Lisy of variables @ Formatted String

CALL('Autolog’, ("1, '1'))
CALL{'AutoLog’, ('1", 'S')) tring: ‘Autolog: log every {0} seconds for {1}

CALL({'Autolog’, ('1", '10'))
CALL({"Autolog’, ('1", '60'))

V¥ DEFINE('Autolog’, ({'duration_mip

alue'), ('log_every sec','Value')))

SHOW(string=""Autolog: log every {0}...format{log_everys

inutes’ format{log every sec, duration_min)

docationl onioiey

SHOW prints a message in
the run log (Eigure 32).

P LOOP{dur="duration_min ‘ .
ables duration.min and log_every sec, are
used in LOOP

LooP \ \

The passed-in values, contained in the vari-
units='Minutes', mininc="|

Type: l Dursq:m » ‘
Duration: duration Juin | | Seconds A 4
Aust )
Elapsed Time
Variable:

Minimum time

oo cycle: log every_se\c.

Optional) Must evall s number (defaul

/& 31: AutoLog # DEFINE HECE

WARILATERNIE SHOW REAFTENHEFRK, ATUZHE 32, EMHIRZ Python 14 & K%
format() SR 1 — % LI 745

l \

T \

& 32: SHOW F ol JR 2
K 91% F 3lc sk 1) DEFINE /@ 7ERE 1LY, FRATIEE SIS BP WA H UL M N A, FRATHA TR Z 5 L.
AT LA BB AIRAT BP MIER, Afgmi BP T/E (& 33 (Bg#%k: RAXBEERCHREL, &M
AL E BT CALLAARTERNSECKR).
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Run Log

14:28:49 Started
14:28:49 Autolog: log every 1 seconds for 1 minutes
14:28:49 LOG (skipped because no log file open)
14:28:50 LOG (skipped because no log file open)
14:28:51 LOG (skipped because no log file open)
14:28:52 LOG (skipped because no log file open)
14:28:53 LOG (skipped because no log file open) __

14:28:54 LOG (skipped because no log file open) 1 sec

Program 14:2'9:47 LOG (skipped because no log file open)
14:29:48 LOG (skipped because no log file open
CALL('AutoLog’, ('1', ‘1‘))/ (skipp . g pan)

/’-—’—’ 14:29:49 Autolog: log every 5 seconds for 1 minutes
CALL('Autolog’, ('1', '5'))— 14:29:49 LOG (skipped because no log file open) 5 B gen

14:29:54 LOG (skipped because no log file open)

CALL('AutolLog’, ('1', 'lO'H\

CALL('AutolLog’, ('1', ‘60.Q 14:30:40 LOG (skipped because no log file open)
14:30:45 LOG (skipped because no log file open)
14:30:50 Autolog: log every 10 seconds for 3 minutes

14:30:50 LOG (skipped because no log file open) ~ 10
14:31:00 LOG (skipped because no log file open)

sec

14:33:30 LOG (skipped because no log file open)
14:33:40 LOG (skipped because no log file open)
14:33:50 Autolog: log every 60 seconds for 10 minutes
14:33:50 LOG (skipped because no log file open) > 1 mi

t
14:34:50 LOG (skipped because no log file open) bl

& 33: 4 4~ AutoLog KJiE4T H &

BE=

TS ADTTERE AN F e SR e s AR B — RO E — AN R A e i I (A ) R
FORSIC AR . U AT Z— N 34 R AL B AN 2 R AR A R
30
(®) =1 5pe-o0st

30 [ m—
/ﬁj
W ri ’
Z 20 7
2
g /
.E .._Ir'-
g 10
= _.f
-"-'//
ﬂ -

0 50 100 150 200 250 300
time(s)

& 34: SEB AUTOLOG Fet[a] 8] & i 7 3 B 450
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7£ BP HRfdi XA — N BARE T (K 35), S — P RBURIX — NS R — R R, gl — A
B 4 R4 lambda x: (Python H—/MAIERS), FATHE B logint 2 — MRS HRE, x REHEE. THHFHE
— ) FE e SHOW 154K AT Elig 47 i 18] 9 HAt- SRR i & e b (kA 3 AL 807 .

ASSIGN

Name: logint
Type: Value or expression v

ASSIENMENt OPLIo:
Value: lambda x:30/(1+50*math.exp(-0.03*x))
Dialog [
interface: | )4

G

p AY
rogram The variable logint is assigned to a
ASSIGN('logint’, exp="lambda x.30/(1+50'ma‘6.exp(-0.03'x))") Python lambda expression.

¥ LOOP{dur="15", units='Minutes', var="t', mininc="logint(t)")
We use logint here, and treat it

like a function, logint(t), where t
is elapsed time in seconds.

SHOW(string=""logint({0:1.39})={1:1.3g}".Nymat(t, logint(t))*)

LOOP
Type: Duratign v
Duration: 1"‘5.. Minutes v
Must eval{) to a numbes o
Elapsed time
t
variable:
Optional) Va
Minimum time logint(t)
per cycle: =
(Optional) Must eval() te a number (default=0.1

35: Jit £ Vi R HOR S B autolog s ] AT A%
MIZATHY, R R WK 36 BT, ZIEMITURIT K2 0.5 s il sk — AN, JE O AEEE .

Program Run Log
X 10:32:06 Started
. =*lam : . h -0.03*x))"
ASSIGN('logint’, exp="lambda x:30/(1+50*math.exp(-0.03*x))") 10:32:06 logint(0.0032)=0.588

¥ LOOP(dur="15", units="Minutes’, var="t", mininc="logint{t)") 10:32:06 logint(0.584)=0.598

10:32:07 logint(1.18)=0.609
SHOW(string=""logint({0:1.3g})={1:1.3g}"format(t, logint(t))") 10:32:08 logint(1.79)=0.62

10:32:08 logint(2.4)=0.631

10:32:09 logint(3.02)=0.643
10:32:10 logint(3.66)=0.655
10:32:10 logint(4,31)=0.668
10:32:11 logint(4.97)=0.681
10:32:12 logint(5.65)=0.694
10:32:12 logint(6.34)=0.709
10:32:13 logint(7.04)=0.723
10:32:14 logint(7.77)=0.739
10:32:14 logint(8.5)=0.755
10:32:15 logint(8.27)=0.772
10:32:16 logint(10)=0.79

10:33:08 logint{62.3)+3.44
10:33:12 logint(65.7)%3.77
10:33:15 logint(69.5)+4.16
10:33:20 logint{73.6)+4.62
10:33:24 logint(78.3)+5.19
10:33:29 logint(83.5)+5.89
10:33:35 logint(89.3)+6.78
10:33:42 logint(96.1)+7.9

10:33:50 logint{104)+9.36

A 36: ZiE 5 R H
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TELCZ, FRATTESRAN— SIS E AL :  L1-6800 RAFH AU (A% & 2 Hz, B USRI bR 5
PRI BRI o= SR, BIERATAT LA, AT AR Bl AN FIE . RATTERLZ, AN
L SREAR I, FRATTFE EEAR B — A J7 201 53 ) B A0 T B 25 mT AR O — 3

SEIBHE, BATATEREI A bR, XgeBATH LOOP BLf¥) “minimum time per cycle” W &N
0, IXFERIA RS R G RIS AT B30 53— MEEN, T2 S REH B EUR 48 v LASRAS .

BATHEERLRE, A3 0 RBACEATH logint(t) i+ /T 1s BIRTE (& 37)

ASSIGN
Name test
Type: Value or expression v
Value lambda x x ifx>=1 else 0
Dialog (
Interface: NOI"T b

rogr v y :
Program ﬁhe function test(x) returns x if
ASSIGN(‘logint’, exp="lambda x 30:-;1¢5o~m?y4m»0 03*x))*) x > |, otherwise it returns 0, which
ASSIGN('test', exp="lambda x: x If x >= 1 els€0") means wait for the next available
¥ LOOP(dur="15", units="Minutes’, var="t', minnc="test{logint(t))") data set.
SHOW(string="‘testilogint{ {0:1.39}))={1:1 8g}" format(t, test{lognt(t)))") ‘
LOOP
Type Duration ) (
Run Log Duration "Sh Minutes v
11:05:58 test{logint(13.5)=0 Elapsed time ¢
11:05:59 test{logint(14))=0 variable
11:05:59 test{logint(14.4))»0 — bt
11:06:00 test{logint(14.9)+0 Minimum “"‘" testilogint(t))
11:06:00 test{logint{15.5)+0 Waits for new data perayes ; [’——. .
11:06:01 test{logint(16)}=0 ( |
: about 0.5 sec - -
11:06:01 test{logint(16.4))=0 ) (We pass logint(f) to the function test() )

11:06:02 test{logint(17.1)}=0
11:06:02 test{logint(17.4)=0
11:06:03 test{logint(18)=0
11:06:03 test{logint(18.4))=1.01
11:06:04 test{logint(19.4)=1.04

11:06:05 test{logint(20.4))=1.07 .
11:06:06 test{logint(21.5)1.1 Waits computed time,
11:06:07 testilogint22.6)1.14 uses most recent data

11:06:09 test{logint(23.7)+1.17
11:06:10 test{logint(24.9)p=1.22
11:06:11 test{logint(26.1))=1.26
11:06:12 test{logint(27.4)=1.3

& 37: SRE I EBIERE
BAVE— B BT, R UA KEDOGERE RIS AL, Al X AN I 8] BR 2Ok B R 5 . 2
FraniE 38, ENLESCHEIALE A Ihomellicor/apps/examples/VariableLogint.py .
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LOooOP

Type: List v
List: 1500,50,1500

Loop variable: E

Minimum time

per cycle: set
Optional) Must eval() t mbar (el aulr=01
/home/licor fapps/examples/VariableLoglnt.py
- SETCONTROL
ASSIGN{"lagint’, exp="lambda x: 30/{1+50*math.epb|{-0.03*x))+0")
ASSIGN(test’, exp="lambda x: x if x >= 1 else e — -
¥ LOOP(list="1500,50,1500", var="x'}
Value: i x
- prmod md 50
SETCONTROL{'Qin’, *x°, 'float) —————— | fust evail to flaat

. . Target (from
¥ LOOP(dur="15", units="Minutes', var="t", mininc="test{logint{t}})*)

expressionk
LOG{avg="0ff", match="0#f", fir="0: Nothing") .___\
LOG
Action: Record data v
Fir Event: 0: Nothing v
Matching; off v
Averaging Off v

& 38: ZRARAI I IRAR AL I AN iC F [ FE

3.3 IEIF AR R

R FRAT T Z Bk A RE R M 28 SR EAL R . T 75 BEA00E R G B N DL 3R, DU i
A st 2 0 (UG AR 3 S S0 & SRR A S D). — AW BP Al LG RS8, FEE N EE
DAC @i, HILMARERERN KRGS (FEt%: B H5EMNRBIONILER, DAC fiithHEFES 5V,
39 5 m<100 HA7NCH mv, MiZERvE—Eg s, Bk RIEss, SRR TE A% T 0, A BEiH
HEE N5V, =& DAC EIEREE)-
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ASSIGN
Name: m
- \
Variable _\‘.
Type: Data dictionary value b\ f \
Assignment options \
\
Data Item:; MchStatus:MatchValveR \
IlI
ll
Data dict info: ||
pt nal)Vanable l
Tracking: On ’
Tracking updates the value automatically |
_ Dialog | We create a variable named m N\ |
interface: 3 |
that tracks match status, and is f
\used in SETCONTROL. {
WHILE /
/
Program Test: True
— g - J
ASSIGN('m’, dd=DataDict('MatchValveR','MchStatus'), track=True) Must eval() to a boolear ,"
Elapsed time /
¥ WHILE(*True", mininc="2") varlable: /
TS 2 - Optional) Variable /
SETCONTROL("target_dac®, *match If m<¥)0 eise normal*) Minimum time / a
per cycle: vec
(defayit=0.1
. @epeat every 2 seconds) :
SETCONTROL /
/
G /
Target:
D/A #1 [pin 2) satting “,:"
Value: match if m<100 else normal
v
Must evall) to float
Target (from
expression): targes_dac
Dptional) Must eval() to a string

(if m = 0, set Dacl to OV. Otherwise, set to 5V.)
& 39: IiF%E mactch K%
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ASSIGN
Name: target_dac
Type: Value or expression v
Value: ‘Dact’
Dialog .
interface: Dropdown list v
List label: 'D/A to control'
/home/licor/apps/ utilities/MatchWatc
List items: (‘Dact’, 'Dac2’, 'Dac3’, 'Dacd’)
ASSIGN('m', dd=DataDict('Matchw8iveR','MchStatus'), track=True)
ASSIGN('m_last’, exp="-1>
ASSIGN('target_dac'7exp="'Dac1", dig=Dr...wn("'D/A to control*, *('Dacl’, "...)*)) These ASSIGNS include information
ASSIGN('normal’, exp="0", dig=EditBox("..."'V"*, desc="'0 to 5, checkable="0")) on their dialog interface: one uses
ASSIGN('match’, exp="5", dig=EditBox(""..."'V**, desc="'0 to 5", checkable="0")) a drop down list, and two use edit
boxes.
¥ GROUP(True, 'Opening dialog')
DIALOG(title=""Match Wi sub="The... text=""This prog...",...,var="button’)
¥ IF("button == ‘Cancel") DIALOG
RETURN()
Title: ‘Match Watcher'
¥ WHILE("True", mininc="2") :
WAIT(event="m != m_last") subtitle: | This program will set a D/A to indicate a m::.:e:s‘
SETCONTROL("target_dac", “mptch if m<100 dge normal”) )
ASSIGN('m_last', exp="m") Textbox:  The program will run until you cancel it from the
Monitor screen,’
WAIT 7
Grid items: target_dac,normal,match
Type: Event W
Buttons: ‘Cancel','Continue’
Event: m != m_last
Button button
response:

WAIT uses the event option: it waits for m to
change, then does SETCONTROL, updates m_last,
and re-loops (WHILE), with a 2 second pause.

When the BP runs, the DIALOG step triggers this:

Match Watcher (BP#0)

This program will set a D/A to indicate a match is active.

The program will run until you cancel it from the Monitor screen

D/A to control; Dac1 >
0

Normal signat v
5

Match signal v

[ concet W continue ]
& 40: MatchWatcher B8

3.4 iBRMERM B FF

Mo NSy, BB I H bR il sk — NG aRARA B IR A B S . XA R,
A 2 AR R S RO TE RDGIR AR . B AR S, A A b SR AR SO R B R R O U EE BB T
IS 8] P A PR M i o

YT HARIC TSy, FRATAE AR 72, BB TR 75— AN TR 1A% %
AMME. BP FEFAILMRE S SLBliZIhae, Bl 41 o2 —MNIREcA, Fovfhfa s 7T HE, FEHAL
3247 7 10s.
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Program

Run Log

ASSIGN('f', exp="open('/home/licor/logs/light_series.txt','w')")
ASSIGN('q', dd=DataDict('PPFD_out','Meas’), track=True)
EXEC(0, source="print("Time,Light" file=f)")
¥ LOOP(dur="1", units='Hours', mininc="2")
ASSIGN('hhmmss', exp="datetime.now().stritime("%H:%M:?
ASSIGN('line', exp=""{0},{1}'".format(hhmmss,q)")
SHOW(items="line")
EXEC(0, source="print(line, file=f)")

EXEC(0, source="f.close()")

S")")

17:08:50 Started

17:08:50 line = 17:08:50,11.1319
17:08:52 line = 17:08:52,11.1159
17:08:54 line = 17:08:54,11.1159
17:08:56 line = 17:08:56,11.1319
17:08:58 line = 17:08:58,11.1319
17:09:00 Stopped

File

B 41: iER—ANH R F SRR P

e Pzl SR TN

Time,Light

17:08:50,11.1319
17:08:52,11.1159
17:08:54,11.1159
17:08:56,11.1319
17:08:58,11.1319

1. fEH ASSIGN FTH— 30 (i python ik e, ¥ f HECH % 5.

2. fdiH] ASSIGN B EFAMN G E T G R EBOR AR & q A2 R .

3. BAFEk (“Time, Light”) EZXAMF, 78 EXEC A EEH R Python (1 print i5H)5ZH

4.  f#FH ASSIGN K7 —AFE hhmmss Fif3k ZGiRT ], %304 hhimm:ss #% 38 (Python 1)
datetime BEH A LA D

5. i ASSIGN SKAIZ ST MMAT, FERHIRE AL & line.

6. {3 SHOW, ¥4 line A5 &t R 7E HAE G YR debugging - BT TR %47

7. ¥ line fliH print() S ASCHE, HoKHE EXEC iERIN .

8.  HEM4EH)E, 7E EXEC %A% ¥E A+ f.clsoe().
SEBRIIFERLE /home/licor/apps/examples/GetTimeSeries.py, %[ 7 SHOW i&f), 3 Eizfr 1h.

Al T EDEIC R, WOE RGNFIMER Ry 0 (FE LOOP Hi¥sin SETCONTROL, H#rfila]
M #Z% SysConst:AvgTime, FATTBEWSE Control Dictionary HLff) Constants, #RJ5 System #%F|), #RJFik
LOOP M timelcycle %6 T % (B RA ¥ Hds I A BEflUZ 631D .

By R XA SRR E BP, T LIENFE 2 NEB (K 42), SREFRET

/home/licor/apps/examples/Run-TimeSeries.py .
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LOOP
Type: ‘ File v
(Specify the source file File Name: cor/logs/light_series.txt" “
| A e IfS bt 7
(Comma separated Parsing: Yes Comma v
Skip lines: (Skip t};; iabe‘l'li‘r;ev) 1
Line variable: N (b';';t‘a”i; Yin list x) X
Mmlmp:rr!'lc;i::: (Run é\./'ery 2 seconds) 2
n t eval{) to a number (default=0.1)

/home/licor /apps/examples/RunTime@eries.py

v LOOP(.flle="‘/homc/hcor/Iogs.v'hgm_se(,c. delim="Comma’, skip="1", mininc="2"%)

SETCONTROL('Qin’, *x[1]", 'float")
\,

SETCONTROL

Value: x[1]

ol mts

G[O] is time, x[1] is light valueD

Target (from
expression):

&l 42: WA A R ISR

Rl 4 By PO TR TR R, BAINAZ ERHMEIER, Racs it F i . 2

B AERMEZ. RN, BITRAMEFRBSDEE, RN, FREREF (BP
BUAE SR AutoProgram) SRiCsk. I IIRE R —RIs AT+ il 8, (BRI TE h— MR I+
TR, XA BPs /15 — JATRT LUK R 2R AL 5545 20 T 5], MSL I EE ) o

ZE A FRATAT DME R 28 = A~ BP SKiZAT autolog FGsmEEHIFEF (fHH RUN SCB 5 AR AR
MISCfE42), BEE BATR AR 6522 ALK BP Fi24T autolog, - Z7R%K.

RS B A 1.

4. WS 2R

JE ) b B g — i o7y 2 P LR AT R A A
1. WE MR %A
2. HAFRAE
3. TR
BPs 5 X AT A- 4R A T AEH 2 I RIGME: i B AT LFBhHN, SR, WE S,
SRR 1R RT LR e 1, s B AR e
I T R P9 A L R BPs el 4 A e e 0
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4.1 B filinm R phk

1E Library GROUPS [ IR FFH —ANE B CO, WM 2k, & 43, ZHIWE &, JmiE LOOP &
%, REHEHAME, YWt SETCONTROL BB,
LOoOP

Type: | List v

(List of setpoints goes here)—_\__‘
List: (400,300,200, 100)

C0z Response Loop variable: X
¥V GROUF{Tua, N2 Responae) Minimum time .
w*  LOOPilist="{400,300.200.100}", var="x"} < per cycle: i ner

SETCONTROLICOZ ', "x®, 'Moat") --\

|
WAITImin="60", max="120"} ariable x is defined
above. and used below.

LOG{Ar="0: Nathing')

SETCONTROL ll.
e — —— ;
l".;IIUE it I.'I"I;‘
Target {from
expression:

& 43: {8 F LOOP[list] ffy 2425 B ui 57

N LOOP MFIRZL HE A, XBEIRMIATUMERH Python Fikz. Hilan, WiRFTATALE M 100 2]
1000 (IAF4LTE R, 4 100 ppm AL B A 3G N, FRATATCMER range() 77k, IS EONEEEL 5
NI, EE, K.

List: [x for x in range(100, 1050, 50)]

44: range() A B

MM TAEBATI PR THE S GFEE 4 M4 TI21T T Python ZIEEf#EMT (list comprehension), 1R
NEBRIEAT A FD:

In [1]: [x for x in range(100, 1050, 100)]
Out[1]: [100, 200, 300, 400, 500, 600, 700, 800, 900, 1000]

AR 45 P, BATEIN T EXEC DPR, SRAEFATRT LMEH] list utility.py HBEbRRIRIG R LL
IRA RN T BAVE LB T — MR ESIR, A B E R PIRIAE. 451 (E,
DR e B R A
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EXEC

Source: fhomellicor/resources/libflist_utility.py

Au y File AT
Program [ G

» GROUP[Tue, 'CO2 Response’)
S, LA Taponm Scope: @ Local | | Global

EXEC]D, file="hormeflicorfresources/libflist_utilty py*) -
v LoD list="linearList{ 100, 1000 10p°, var="x"}

LOOP

SETCONTROL(COZ ', "x~, Thoat’}

WAITImin="60", max="120") Type: List v

LOGIfr="0: Nothing')

\— List: linearList{100,1000,10) )

Loop Variable: ;

Minimum time
peer Cycle: LL

45: 73N linearList Thg
R BRA A S LA A, A randomList() SAX# linearList.

List: randomList(100,1000,50)

46; {4 randomList ThfE
linearList 11 randomList [{)15+:

In [1]: linearList(1,10,4)
Out[1]: [1.0, 4.0, 7.0, 10.0]

In [2]: linearList(5, -5, 6)
Out[2]: [5.0, 3.0, 1.0, -3.0, -5.0]

In [3]: randomList(5, -5, 11)
Out[3]: [4.0, 3.0, -1.0, -3.0, 2.0, 1.0, -2.0, -4.0, -5.0, 0.0, 5.0]

IR homellicor/apps/basic/GenericResponse.py (& 47) fE7x T TABLE M/, EAE/SHAE H bx
% E AR5 5 . Table 2 HERIANAME# E eval() (BUEBARIENMAR), K E A0 #i )
LIPS
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P e T 7 T 7 N R I
1 400.00 300.00 200.00 100.00 °

Tapping the TABLE Settings button brings up this
dialog, in which you can set controls (rows) and

set points (columns).

Table

Name: table
m w Variable
ings: CO2rx4

Table of controls and settings

Fixed additions:

Dialog
interface:

Item label: ‘Controls ang settings'
program &

Must eval() to a string

PROPERTIES(verbose="Tru,
ASSIGN('minwait’, exps/60", dig=EditBox("'Minimum wait', units="'sec'))
ASSIGN('maxwait’', #kp="120", dig=EditBox("'Maximum wait', units="'sec'))

ASSIGN('early /€xp="False", dig=CheckBox("'Allow early matching"))

TABLE('table', <CO2_r x 4 settings>, dig=Button("'Controls and settings'))
Since table is a TABLE, the LOOP

¥ GROUP(True, 'Opening Dialog') v kg
9.0 does an implicit SETCONTROL on
ASSIGN('logFile’, sd='LOG:FileName', track=True, dig=Text("'Log file")) the rows in the table, a column at a
DIALOG(title="'Generic R...", sub="", text=""Set contr...",...,var="button’) time.
P IF("button == 'Cancel™)
¥ LOOP(list="table", var="x') LOOP

WAIT(min="minyait", max="ma: 5 \
Type: List v |

LOG() - — L
List: table

it eval() to a list or TABLE
WAIT Loop variable: X
Variable
Type: Stability >, & Minimum time

per cycle: sec

— 6‘0\ Optional) Must eval() to a number (default=0.1

vy ) numb
Maximum: ‘2,3‘
Mu numb ’
Early Matching: False v

& 47: /nome/licor/apps/basic/GenericResponse.py £/

GenericResponse.py 27 L REHT A IEHE (B 48), MIX BLIRATH AT LA IX R 45
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Generic Response (BP#4)

Set control(s), wait for stability, log

Log file:

Controls and settings: €02 rx4Table
Minimum wait:

Maximum wait:

Allow early matching

= >

60
sec

120
sec

1 400.00  300.00) 200.00 100.00

0 I I T T T I I

e

& 48: /homellicor/apps/basic/GenericResponse.py FIX}1EHE

4.2 ZAEHI

EAAEWBAEA AR 2 AN RIIE? B, FATECm N fh 2B, EAREREE LRI T R

INZLG R LA W 2

— N5 A A% AL (IEGn{# ] /homellicor/apps/basic/GenericResponse.py), Jf{#15 #&#& tn

K 49
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Ele] o [ v | o
1 m 1500 1000 750 500 250 100 50 (-]

pmolm 4y *

2 Color Qin r80 r85 r88 r90 ra2 r94 r95 @

\

Note: these are strings, but don't need to be
quoted. The Control Table knows, based on the

control, when to quote entries and when not to.

- CTD G <D B

B 49: £ B 38 om i e B2 2%

B —AJ71E52 Ihomellicor/apps/iexamples/LightColorCurve.py ERHIFER (B 500, #H TREFALKITT
ok R BB W E S (B 1% 15 lambda #4304 lambda x: int(100-(x/1500.)*20) , 1500 2
JEH N
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ASSIGN
Name: q
ariable
Type: ‘ Value or expression v
Assignment options
Value: linearList(1500,10,8)
Sialialus
4@ = [1500, 1287, 1074, ... 10]

ASSIGN
Name: redpct
Variable
Type: Value or expression v |
Assignment options
Value: lambda x: int(100-(x/1500.)*20)
Ledoct=evallValye

(redpct computes percent red as a linear function of intensity x.)

/home/licor/apps/examples/Light{olor@urve.py

SETCONTROL('Qin’, "q[i]", Jloat")
SETCONTROL('Color_Qin', "'r'+
WAIT(min="60", max="120
LOG()

(redpct(q[i]))", 'string’)

LOOP
PROPERTIES() Type: o - ‘
EXEC(0, file="/home/licor/resougles/lig/list_utility.py")
ASSIGN('g', exp="linearList{1500,20,8)") Count: len(q)
ASSIGN('redpct’, exp="lambd3 x: int{100-(x/1500.)*20)") Must eval() to an integer
¥ LOOP(count="len(q)", var="') Index Variable: i

Optional) Variable

Minimum time
sec

per cycle:
Optional) Must eval() to a number (default=0.1)

4(5 =0,1,2, .. size of the g Iist)i

SETCONTROL

Target:

Light incident on leaf set

Value: qli]
pmol m 25
Must eval() to float

Target (from

expression);
(Optional) Must eval(l to 2 string
—@ets ‘Qin’ to the i*" value of list q)—
SETCONTROL
Target:
Color specifier for all sensors contributing to the leaf
Value: ‘r'+str(redpct(q[i]))

Must eval() to string: Color Spec
Target (from
expression):

Must eval{)to a

(Ser.s 'Color_Qin’ to a red perentage based on intensity q[i])

Optional string

& 50: /home/licor/apps/examples/LightColorCurve.py 2%

AR IAIE verbose B FINRIZAE T, M ATMTF 2N E A AEE (B 5D
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PROPERTIESverbose="True")

15:57:20 Started

EXECLO, Ale="/homeficor/resources/lib/list utility.py*)

§ 15:57:20 exec{mome/licor/resources/ibist_utllity.py)
ASSIGN{'q", exp="InearList{1500.10.8)") 15:57:20 ASSIGN g = [1500.0, 1287.1400000000001, 1074.29, 861
ASSIGN{‘redpct’. exp="lambda x: Int{1004{x/1500.)*20)*) 15:57:20 ASSIGN redpct = <function <lambda> at Oxb524eb70>

v LOOP(count="len(q)", var=") 15:57:20 LOOP 8 times, tpdex-
23 ¢ e : 15:57:20 SETCONTROL Qin to (q[i])}=1500.0

SETCONTROL(Qin’, *qli]", 'float’) 15:57:20 SETCONTROL Color_Qin to /' +str(redpct(qli)))=r&0

SETCONTROL('Color Qin', *'r'+str(redpctiqli]))”, ‘string") 15:57:20 Stability Wait part 1: 6040 secs

WAIT(min="60". max="120"] 15:57:26 Wait ended by user,

. 15:57:26 Stability Wait part 2: 60.0 secs or until stabfe

LOG()

15:57:26 LOG (skippes
15:57:26 SETCONJXOL Qin to (q[i])=1287.14
15:57:26 SETCQ gA T +striredpgriqli]))=r82
15:57:26 Stapfility Wait part_1L&00 secs

because no log file open)

Intensity

Open/New Build Set Start Monitor (1)

& 51: ia4T /home/licor/apps/examples/LightColorCurve.py £

4.3 EEHEE

MR FRAT T LI B — AN BT AN A 2R, AT ZEAM? #lin, HeE&. SEEENLEM COo;,
M oeR . A fE O 2 A 4E R R =, AT oA BL o O R, E
/home/licor/apps/basic/NestedResponse.py iz, f#F Kl 52 JEIRMENE, A ERATENE—MAFH CO,
WE TR S (VF2 2D,

1.500
Q 2.000

Bl 52: W& 41 CO B THY 12 MGt E MM NE, 3t 484K
RELEIT 4 DR pema N gk, 12 D BERARE COp M 2k, W RIATEE T — &1

CO,
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SRR, BATAT DA BATSILEIEZ A e X MR (Flan 2 m,@u%¢¥@%%g%m$ww
) (flhn 5 mins) SK3RAF 24 N, WHHAFN (= 5) JBAIRMTHEESE] 5 A58 54 CO, [fH, XFE
{10 225 SR Mk LA 2 FRAT 10 B 1
W2, NALAER 12 A Jeimfl 12 4> COp ML, MUE—MEFF, thitf MllE—Xk, K 531/ Z
ik, BAMUAER 12 x 5 = 60 mins.

20

10 1.000

u-agk;

T

ol

—

' Liﬁ“ﬂn

Q 2,000
PE] 53 % ST T B SRR 25 B A 2 2

CO,

&1 53 RGN TIZINEIEAZIRA FE B BA TR A R4S R B 7 — A B el — S AL
HW”EHH%% FRAT VAR R R 3K A i 7 T 5 4 AR AL o

(ERR R ERATE ] 12 X AL IR eI RENLL, XA AT R AT AR AR O E ()
54),

20
10 | 1.000
o
500

1.000
1,500
Q 2,000

&0,
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&l 54: BEHLA AR EIRAN SRR BN i REAR T EATTR AR SR, 3R T BRATTI 52 el RLTET ) J L 38

DUAEBATIFURTE G5 — AR 2 (R B, I B RATA WL 15 2 & 300 dR-F bt

i BP SEMZ T EAEHE A S o ibIRATEI & — DN F RS (55) . AT EAE 5 R 5 0
list_utility.py itk (EXEC ¥, RJ5EMMANEA 12 NiE) B s glER: q Geig) M 50 F
1500, ¢ (COz) A 50 #|] 1000. 55—~ EXEC f£ih 1% & 55K £ makeOrtho() Skiff HEHL, & [F—A31%K
PR, BEERATE LR R &, A SHOW k& FIZ1T I1E.

Program EXEC
= XEC(1, file="/home/licor/resources/lib/list_utility.py")
LR e e e AT Source: (gq.c)=makeOrtho{(q.c))
ASSIGNI('Q’, exp="linearList{50,1500,12,rounded=0)")
ASSIGN('c', exp="linearList{50,1000,12, rounded=0)") | File: Source is a file
EXEC(0, source="(q,c)=makeOrthol(q,c))*) _./
SHOW(items="q.c*) Scope: @ Local Global
Run log

08:33:59 Started

08:33:59 q = [973.0, 50.0, 314.0, 709.0, 1105.0, 1236.0, 1368.0, 1§
08:33:59 ¢ = [741.0, 482.0, 309.0, 568.0, 827.0, 50.0, 914.0, 1000.(
08:33:59 Stopped

] 55: 48 A list_utility 25 makeOrtho() 77 ¥R AR IER 1 B 5%

PLE BRAT T B 82 7 . SETCONTROLs. WAIT Al LOG ) LOOP, ATMIFE A T
/home/licor/apps/example/OthoLightCO2.py (5] 56).
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(Configure LOOP to the number of setpoints in

the q (or ¢) list, and name the count index i’

/home /licor /apps/examples/OrtholightCO2 py

PROPERTIES(verboses"True")

EXEC(1, file="/homeflicor/resources/lib/list utifitypy*)

¥ LOOP(count="len(q)", var="") /
SETCONTROL('Qin', *ql[i]", "float")
SETCONTROL('CO2_s', “c[i]", 'foat')
WAIT(min="120", max="300")
LOG()

LOOP
l) Type: Count v
Count: len(qg)
M | {
Index Variable: i
(Optional) Var
Minimum time

per cycle: sec

SETCONTANCO2)-

ASSIGN('q', exp="linearList(50,1500,12, rourfded=0)") SETCONTROL

ASSIGN('c', exp="linearList(50,1000,12 roynded=0)") Target: “

EXEC(0, source="{q,c)=makeOrtho((q.c))/) SRNE DEEnt Of 1nat S5 RO
SHOW(items="q,c") | — Value: .nolmq'(i\]'

Must eval() to flloat
Target (from
expression):

Configure each SETCONTROL to use the
i*" value in its list (g[i] for light, c[i] for

Target:

o
T\

ample CO
Value: il
pmol med

Target (from
expression):

& 56: {8 list_utility #E ] makeOrtho() FiERAIBRIERX R B F|F

makeOrtho() A ANFIIESEL, B FHMBETNAH. RERITBE =AML E: Jeik, CO, Al .
JEHREL CO2 KA KIIBRERAS 2 ir) @ (BR 7B A PN [R]D, (E 0 TR, FRATAT g 3 5 WO nl RE
(R % B T R AR A SR A 6 R 8 ()T I ) o TS FRATTE A A 2

7 /nome/licor/apps/examples/OrthoTempLightCO2.py 3 —/Mil 7 (& 57)
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. ; ; . ASSIGN
Jhome/licor fapps fexamples /OrthoTempLight CO2. py
[ PROPERTIES() Mame: temp
EXECI]1, file="/home/licor/resourcesiibiist_utilitypy”) Ariaki
ASSIGN('temp’, exp="linearList{15,30,12)") Type: Value or EKPFESHDI‘I v
ASSIGM('g’, exp="linearList(50,1500,12 rounded=0}") PERNTere OpTa
Value: linearList(15,30,12)
ASSIGN('c', exp="linearList(50.1000,12 rounded=0}"} e
EXECI0, source="{temp,q.c)=makeOrtho{{temp.q...") {Temperature, 15 to 30, 12 'u'a|uF'_EJ
EXEC
SHOW(items="temp,q.c")
¥ LOOP{count="lenig)", var="') Source: itemp,q.c5|=makeDrt.hu(ttemp.q.c]. tock Index=0,
outfile=''homeslicor/logs/ortho3_values.txt')
SETCONTROL( Teaf, “temp[i]®. ‘Noat’) Murst mval(} ¢ Siring
SETCONTROL('Gn', "g[i]", ‘foat’) ™ File: —_— - -
o Pass 3 lists to meakeOrthol); don't sort the
SETONTROLITIE_ X, “G1U"% Tost) scope\ first one, and write the results to a file. See
WAITImin="120", max="300") PN discussion below.
LOGL() SETCONTROL
-
Run log (at start) af temparature set point
Value: t~‘-'rn|==[i]1c
09:39:04 Started Must eval() to float
09:39:05 temp = [15.0, 16359922009999990, 17.73, 19.09, 2044 Target (from
09:39:05 q = [182.0, 573.0, 314.0, 1500.0, 1368.0, 841.0, 577.0, 44 expression);
09:39:05 ¢ = [100:0.0, 395.0, 136.0, 568.0, 223.0, 655.0, 827.0, 50.0 Optional) Must eval() to a string

& 57: A EXRE RRNUERRE. CO FMILIRIING R R

FHEL EANFR 1 AR A

1. =47 ASSIGN, #hn7 —/N2E (temp) KRR 15 5 30 ) 12 MR FE W E 4.

2. FE7NAT EXEC, T temp FIHAMRIRTIESHCR I makeOrtho(), fHAR (% SR
A R):

makeOrtho((temp,q,c), lock_index=0, outfile="/home/licor/logs/ortho3_values.ixt’)

lock_index=0 51/t makeOrtho() FNEAfEHE —NFIRBENL (BFFF4%: python FIRELE N 0), BRI
outfile="/home/licor/logs/ortho3_values.txt’ ff7x makeOrtho() >R &5 a2 504, XA TS 1 AT BA
A ECE A F R B S (SRR .

vH
(ITTL

P

corr_coeff=0.076648340643
15.0 1105.0 568.0

16.36 182.0 827.0

17.73 1368.0 741.0

19.09 50.0 223.0

20.45 1500.0 309.0
21.82314.0482.0

23.18 445.0 136.0

24.55 973.0 1000.0

25.91 841.0 50.0
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27.27 709.0 655.0
28.64 577.0 914.0
30.0 1236.0 395.0

3. F-L4r SHOW, ¥ temp IMAFLH,
4.  ZJL4T SETCONTROL, i JEE BEE N i A temp.

4.3.1 AJ I8 EFFTE

B FRAT 1A B S PGSRl — AR COL WRIZ MR gk, —ANAME RS CO, WE, —AW
A T 203858 (F25 Thomellicor/apps/examples/Light CO2_autofile.py, ##452% th&k ¥ E T H EH )
WSRO o 27 IE TR B E p 2 LR 5 T A2 25— A s () SRR I [A) 22 w5 T At M 2 5, R CO2 WK
A3, AR E— R s — AME BB MR A TR, —ANEA R Wi 58 FTR:
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inner_table settings

1 1500.0 1250.0/ 1000.0 750.0
i pmalm 5"
| 2 minWait 300.00 60.00
| .
| maxWait 500.00  120.00

/

Extra time for first setpoint,
all others use 2nd value.

)

oD CID D

mn---------

500.0 250.0 100.0

=D @D

TABLE inner_table

\

Name:
Settings:

Fixed additions:

:}-E::TT:

Add two rows to the settings table above by
defining two variables as shown to the right.

inner_table

Variable

Table of controls and settings

minWait,maxWait

comma separated list

secs Numeric v
units format i
maxWait: secs ‘ Numeric v
units format §
Dialog
interface: None 4 |
If used in DIALOG
/home/licor /apps/examples/Light_CO2_autofile.py LOOP
PROPERTIES(verbose="True") [ i
Type: List v ‘
TABLE('outer_table', <CO2_r x 4 settings>)
TABLE('Inner_table', <Qin + 2 items x 7 settings>) List: inner_table
¥ LOOP(list="outer_table", var="outer_index') Must eval() to a list or TABLE
. . /- Loop variable: inner_index
LOG(open=""/home/licor/logs/co2_"+str(outer_index)") o
Variable
LOG(rem=""automatic file") Minimum time
per cycle: sec
¥ LOOP(list="inner_table", var='inner_index') (Optional) Must eval() to a number (default=0.1)
WAIT(min="minWait", max="maxWait") WAIT
LOG(avg="'0On') e
Type:| Stability v |
LOG(close=") " d
\ Minimum: minWait
secs
(The variables defined in r'nner_table)<
o maxWait

Early Matching: | False

secs
Must eval() to a number

g

& 58: MR H I wait ZXE

K 58 A LUER K 59 R H 7 ANAMEH TABLE S28l. X AR T2 5% 4w & &5 (linearList()
AL . minWait /& 1E % (K5 /NS F5INA], firstWait 245 25060 5 ih 28 58 55 8 P iS4 i 1a) o fe K484
1) e A /N AR AT Y 2 £
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ASSIGN Light values from 1500
\ to 50 in 8 steps, in list g

Name:

Type: Value or expression W

value: linearList(1500,50,8)
LOooP
Type: List v
/home/licor/apps/examples/Light_CO2_autofile_glt.py List: 400,300,200,100
PROPERTIES(verbose="True") Must . .
EXEC(0, file="/home/licor/resources/lib/list_utility.g") /_ Foop Varati: -
i
ASSIGN('q’, exp="linearList(1500,50,8)") Minimum time
per cycle: sec
ASSIGN('minWait', exp="60") Must eva efauit=0.1
ASSIGN(‘firstWait', exp="300") LOOP
¥ LOOP(list="400,300,200,100", va}='co2') [
i R § - - - Type: Count v
SETCONTROL('CO2_s', "co2", 'fi minWait and maxWait are
LOG(open=""/homeflicor/logs/co2 \ used by ASSIGN below Louot: len(q)
LOG(rem=""automatic file") Loop count is the length of Y.
_/ inde\ the q list. i=0,1,2,... i
¥ LOOP(count="len(q)", var="i")
(Option
SETCONTROL('Qin', "q[i]", ‘float’) Minimum time
per cycle:
ASSIGN('w', exp="firstWait if i==0 else migWait") 1) Mu: " 2 number (defa 1
WAIT(min="w", max="2*w") SETCONTROL
LOG(avg="0n")
LOG(close=") e Incident -
\ Valuey qli)
The value of the q list pmol mty
Target (from
expression):
ASSIGN
Name: w
Type: Value or expression v
Value: firstWait if i==0 else minWait
w will be firstWait or minWait.)
WAIT
Type: Stability v
Minimum: w
Maximum: 2w
Early Matching: False v

4(Stability waits are all based on u')

& 59: mIRAGH I wait R E

5 3 A X EHE

£ BP P — AP ARSI P 2t A R, JCHR P IFAR R w3 . ilhn,
—AME R T e N 2 IRE R (181 60):
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PROPERTIES(verbose="True")

EXEC(1, file="/home/licor/resources/lib/list_utility.py")
ASSIGN('start’, exp="2000")
ASSIGN('stop’', exp="10")
ASSIGN('count', exp="10")
ASSIGN('setpoints’', exp="linearList(start,stop,count)")
V¥ LOOP(list="setpoints", var='x')
SETCONTROL('Qin’, "x", 'float’)
WAIT(min="60", max="120")
LOG()

&l 60: JJC B X Y6 A DL HE 2% BP

ZRETFA =ANSH (starty stop A1 count, 237l @ ACan B, SR E ALLAIEmE). WRAAN
(AR E) HREEHAXANEF, HEFEBSRE, MATLATE BP ML FitT, WRMAIA
MITEB B4, AT BETE R AR AN RE TAE . i BFE R BEs Sontn B 61 AT IS HE N £ 5 47

Light Response Curve (EP#0)

Automatically generates linearly spaced setpoints

) 2000

Starting value: pmal m s
Qi I pi t

) 10

Fimal value: pmal m1 51

Mumber of set points: b

D €

B 61: —>7 i S A4 ' e B2 i 2%

A NEPEI A, BP XA HEAE 43R B [RIX LA — 4> DIALOG SRR NBA M ATA 1 1T
fE. iR BP A FHERNMESM AR, SCE BATAR P8 2 sOE Bk hlfe Ty, W 7R 241
TR RAL . Sk, SR EEAFEALIR,

1. fE BP AT R IRA VA Z IEHE I & 18 A7 B4\ DIALOG P I%;

2. WERIEHE R VPSR, BRI X AR R E L ASSIGN DI, HAM X UEHEAR S B,

T BATERE ) ST -
3. WIRFERFRME B TR, SRR, BRI,
BRI 60 £ 61 MXTIEHER 7 KNS H K 62, HINMFET ﬁﬂ%qéi{ﬁ/f A% DIALOG #
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BT count B R 5, (HAERE SITE AT, FOVEMH T aegmiErE. FA1tH@EE IF A RETURN %
LCFR Cancel H#4H. ZAE15 start. stop PLA%z count HIERAEXTIGHE, 144552 a) 7 DIALOG 3] Grid
items #| i, I H. b) fEABATH ASSIGN & 5] FH$8 & A1

BE
POy lEl 62 2 [a AR, ASSIGN S B dfAses, BUERHSIN, JTfEas.

ASSIGN("start",

exp="2000",

dlg=EditBox(""Starting value™, units=""umol m2 s™'"", desc=""Qin set point™)),
# Assign a variable to an expression: ASSIGN(‘'varname', exp="expression" [,dlg=Nothing()])
ASSIGN("'stop",

exp="10",

dlg=EditBox(""Final value", units=""umol m2 s ", desc=""Qin set point™)),
# Assign a variable to an expression: ASSIGN('varname', exp="expression" [,dlg=Nothing()])
ASSIGN("count"”,

exp="10",

dig=EditBox(""Number of set points", desc=""Recommended: 8 to 12")),
# Open a dialog: DIALOG(title=string [,sub=string] [,text=string] [,items=list_of edit_items]
#[,buttons=list_of buttons] [var=pressed_btn_name])
DIALOG(title=""Light Response Curve™,

sub=""Automatically generates linearly spaced setpoints",

items="start,stop,count",

buttons=""Cancel','Continue",

var="button"),
IF("button == 'Cancel™,

steps=(

RETURN(),
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ASSIGN
Name: start

Type: Value or expression v ASSIGN

value: 2000 Name: stop
Variable
Dialog = T e:‘ " v
interface: Editbox ¥ start_ui P Value or expression
TTn DIALDC riat Assignment aptior
Edit box label: 'Starting value' Checkable Value: 10
to a strir Value becor —
Edit box width, . | Dialog . | " .
units: Small ¥ | ‘umol m2s v interface: Edit box v stop_ui
Field widtF i i fusedin DIA Variabl
Edit box N " . " .
, 9 Edit box label: Final value Checkabl
description: Qin set point o - ‘ o ec lﬂ .E.
Edit box width, i [
units: sma" bt | umolm zs{ = |
Tield width
/home/licor /apps/examples/LinearLightResponse. py Edit box o
description: et pos

PROPERTIES (verbose="True")

EXEC(1, lll(-_'—'ﬁhome/l(.or/res%b/lstulllly py")
ASSIGN('start’, exp="2000", dig=EditBox...desc=""Qin set point™, checkable="0"))
ASSIGN('stop’, exp="10", dig=EditBox("'...desc=""Qin set point', checkable="0")}

ASSIGN('count’, exp="10", dig=EditBox...commended: 8 to 12", checkable="0"))

DIALOG(title=""Light Res...", syb="", text=""Automatic...",...,var="'button’)
¥ IF("button == 'Cancel™)
RETURN()

ASSIGN('setpoints’, exp="linearList(statt,stop,count)") ASSIGN
W LOOP(list="setpoints", var="x")
Name: count
SETCONTROL('Qin', "x", "float') riable
WAIT(min="60", max="120") Type: Value or expression v
LOG() —— o
Value: 10
Dialog Edit b v | count_ui
interface: LAz -
f used in DIA ui Variabl
DIALOG Edit box label: ‘Number of set points’ Checkable
Must eval() to a strir Value be dict
Title: ‘Light Response Curve' Edit box width, i [
R e I N
V v E I: field widtt t
" ‘Automatically generates linearly spaced
Subtitle: Y8 Y SP: Edit box 'Recommended: 8 to 12"
description:
u vall eval
Text box:
al) Must eval /(The BP variables being edited in the dialog)
Grid items: start,stop,count =
(Optional) List of variable
Buttons: ‘Cancel’,'Continue’ | When the user taps a button, the variable named
Must eval() to list of strings B button will assume the value of the tapped but-
Buttan ton's label ('Cancel' or 'Continue’, in this case.)
response:
Variable name

] 62: 5 i X T HE SR I B A e i [0 i £

=GRS, ARBAMERXA R BN — N EE MR M RITIORRIIREF, BRI E AR A AR X
TEHE (1 20 JEREARE PP P KA R (A . ] 63 R R L SEBLT .

1. Ak dark (CEEPSREMED, FRHRILIRME DY False. K HAERE /A WX T HE 51 »

2. ¥ dark ONFEXTEHERI FTAE 2% H o A R ARAE I tH A X AL S G, g LN 7E PT g 4R

FHMEE

3. W EeAURS ORERIZREAME), 4 dark #CBEDY True I, SRMATHEIERL CHLBIHAT 20 T

Dark Adapt GROUP {1415 ) .
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Light Response Curve (BP#0)

Auromatically gensrates linearly spaced setpoings

anoa

starting walus; o

i

Fial vaslge =1

- ASSIGN

Kumbar of st pointx a

Hame:
Dark adagt telpre smaning

Type:
value:
Dakey
terTace:
Program Chisckbo label:

PRAOPERTIES | werbose="True

EXECI], Mla="omaiconresourcesBhibl_ ol py®)

ASSIGR] start’, expm 20007, digulditBox., desc s 0in set point™, checkabies"07 )

ASSIGH 'sbop’, eip="10", dig=EdiiSmm e =" 040 set point™, checkable="0"1]

ASSIGR Coenl”, sxp="]10", dig=EdnBan. Comenanded: 8 b 13, Ched aliie="0" )}

ASSIGH ‘dark’, exp="Faise", dig=CheckBox| " Tark adapt before starting ™}

DiALDH titbe=""Light Ras. ®, sub="", bexi=""Austomati war="hutton’]

¥ IF|"hutton Cancel™)
RETURN[]

* (Fi*dark"]

= GROUS T Dark &dapt’)

ASSIGK] setpoints’, exp="lincarListisdyrt, stop, count) DHALOG
w  LODP =" e peinls®, ware 'y’ .
T
SETCONTROLIGIn'. "x", "Moat™)
WAIT i ="50", max="120" Syshtithe:
LOG
Tt box
ke dark adapt routine = found
In the Library GROUPS section Fwr—
of the "Build" screen sources.
HustEnns:
Buttan
rEsponse:

63: 1 NI N A% T

6 FRS%

6.1 ¥TF/FE

dark

value or sxpression v
False

CI‘I.ECKDIEII v

"Dark adapt before starting’

Light Respanss Curee’

‘Autsenatically genarates lindarly spaced
SETpnes’

Abar, ileg cainl dark
Cancel. Canbrue’

button

LI-6800 ) Background Programs i@t Auto Programs -> Program builder 77, #RJGHEN T 475717 BP 1)
Br%E, Wkl 64 fin, fEMhRgE b, RATATLUEZD. mak. B oksliE ASBdg—4 BP.
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Start Up Ervironimsent Cormtants Stakality Lig Files m Measuremsnes Log
‘ Prug-'am Builder '

(Access the BP development screens. )

\

BP files are always .py, so you could
use this filter if you wish

(.--J Close Buillder
e —— -

Enter folders [ Filter files  py

File: /home/licorfapps/unnamed - - P ' N - .
' . /—{BP files are found in /homelicor/apps/, and its su bdlreﬂorles.)
= r ﬂ } apps

26 Apr 2010 14:56:31

None v

&g 2019 14:56:3]

See Directory Information for descriptions.

27 May 2019 12:37:40

26 hpr 2019 15:08:00

24 Mgy 2019 172616

| d

j Openh 5 Momnitor

64: FTIF 8l HT 2 BP [f15f %5

AT T ELE R I HRAE N -

1. P BP XX bR UE python SCfF, BIRL py N4s)E, #rTLLER Filter files Hik£i%2K A
SR -

BP A7 42 A Mhomellicor/apps/, VAR H: 730 E 92 9 o

New BP: &Kk BP PR, SKJ5 Bk 3 Build b .

Open BP: #idi%# O A 1 BP 3CHF, A5 7E Build i@ n 2

Start BP: JHZNEBERI M, WIREAFR ISR, A Monitor FE%E

6.2 build &

Build B2 RATM M FN R B IE IR, AEIEATHATHEAT, DLSE AR P R AR LS M b e . 3
A B TREFNBE 7 W1l 65 s

A AN
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Statements

Prog Flow Control
Library DEFINES

Library GROUPs

/ (Dis-:ussed in Saving BPs on page 63)
(Fllter the dispayed steps)

\'Qme#llcurﬂa ppsfunnamed 4—\_——/ \——l’ Close Builder

v All v‘

- SETCONTROLI)
PROPEATIES: set runtime properties
; WAl Tidur="10", units="Seconds’)
Expand/Collapse folders

SETCONTROL: a control or cponstant
Insert — |, | Child — Insert

SHOW: output LefTn oy, add steps to the BP.
Child -
CI' hese buttons operate on )

TABLE: corfrols and valuss [he 5E|'EC'['E1:| Program Stf_‘p.

WaIT: time, siability, etc.
¥ Prog Flow Control

BREAK: break out of & loop o o ° o

Open/MNew Build Set Start Maonitor

PROPERTIES])

& 65: Build FE%E B HL3 A K #4E
B ITRETR :
N [VRIPE SRS e her il = e
B s 7 3 e 4% 5 R 2 AT BT H 2 R IR T
Bl aFen RS RS (R FRINE A TR,
Bsmiem BB ER LT .
B 47O R RO E TRIIZ T,
B RO R T IR -
B ”Ef*ﬁﬂﬁﬁ 0 48 B AR o
B iR A R BRI
Delete: M%xﬁ%ﬂi‘%qﬂﬂﬂﬂﬁ%iﬁxﬁ’w%
10. - MERFE 75K R I FTE N, 0K 444 home/licor/apps/unnamed .

6.3 Building X3t 2

build &A1 MBI 7> N2 AN X B (block), 4ZIhRERI 7> LA oK, Herb SEEUAN R DO RE K 7 i
AR AL IR (step), AT EENFRNAZENDERIIGE

© ® N gD
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6.3.1 statements X £t

#: JREFTS, EAEYEAK T python WERRT S, 175 25 BRI TR S p AT .
ASSIGN: flg R, 7 LLR{FEER python 2544,

AUTOENV: {7 —"1NRE. FFih. F1HEE 6 ™~ AUTOENV K72,

EXEC: 1217 python exec(), iHIXLEFRF, B#H48E M 4.

DIALOG: 7£ 5 %% L B or—AHEHE, FF R P HI%8 E

LOG: i s, MFEHE. K. B IEsERE.

PROPERTIES: ¥ & verbosity G2 ionizfr HE), #iF. HAEMEEE RN,
SETCONTROL: {5 — N5 il ol %

SHOW: #iiizgqTid 315 B

TABLE: — /Mg, FIHBE &, AT 5.

WAIT: ZERFIFREERTR], BREERrfasE, BCEREE R A0 H 3.

BREAK: iE!i LOOP & WHILE

CALL: H—A+F (DEFINE)

DEFINE: & X —FHEF

GROUP: #E4— R ER (steps)

IF: 2144332, HA ELSE IF 8¢ ELSE £,

LOOP: & FHEF I mEA.

RETURN: iR 7 e ERT .

WHILE: 4219 True BH3EATIEH .

6.3.2 A] A¥NINE] BP HI T E

L1-6800 TisE X T —%&E, mJLLHt BP i .

DEFINEs B

© gk~ DR

AutoLog: X[ 52 FIRFEEIT H], 7R KA IR [ 5% A e S 258

BalanceFlow: XJ4aTMNIRIE, JH%EHE H 2 sample F1 reference Hi S 1 EH -1 o
ChamberInfo: FRE i = 85 A5 515 .

ChamberStatus: 44 = FUE I IKHT, KA NP RE N True (HEFTF.
RampBlue: 7E— &M AN, K86 HBI5E e S AP s 2 (8] B 2R IR 3R AT 281k
RampLight: 7E—3E KA1, R Gam s BN DA s 2 8] LR () RE R T AR 4L

GROUPs

H DN

AutoLog: 7EA7 FUAEIRIE (1 [R1 % T 1o 36— 22 (I 8] o

CO2 Response: i #.[%) CO Wi NAEH

Dark Adapt: WISRAEA 7962, JEAT HUA I EIE R AR
Dialog Example: i F % 15 AE FRIBAR o

Page 59

ERBRAT RUIMENSER

Add.: A RTTEEI IRBEAE 2 SRS KE A B 22F P.C.: 100035
Tel: 010-64093960 Fax: 010-66001652 Web Site: www.ecotek.com.cn E-mail: info@ecotek.com.cn



http://www.ecotek.com.cn/
mailto:info@ecotek.com.cn

ecotek ixrasnsanas

Dialog: Buttons only: f&j 5 () %t HEHER AR o
Light Response:  #E1T ] B i o fHh 28«
Time examples: 75 F A T] 6 55
Trigger User Prompts: {27 F 78 FF UL 1]

Wake if sleeping: 445 13 #85 7E ARBR BT LIRS B i i o

© oo N oo

6.4 Set R&

TAL T B BRES s SUBATTAT @Y, Bl WAIT, F DAZE— € ORFEERT R N B4 BP M#RME, 5X
FEHIREREILR], B RE ] . Set FERE 25 AR, SR 66

(Dis:cussed in Saving BPs )

fhome/licorfapps/unnamed

SETCONTROL()

WAIT(dur="10", units="Seconds')

— M- O

(Tap a step in the BP to select it..)

Verbose: False

Pause: |False

Entr

v

S In runiog

v

eil True

... and the attributes of that step are shown in
editable fields.

Open/Mew Build Set Start Maonitor
& 66: Set FRR Bt E AP
6.5 Start &
Start jf %3t /21217 BP R/7 1 b %, WK 67:
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¥ LOOP(list="(400,300,200.100)", var="x')

The currently executing step of the The run log displays the actions of
BP is highlighted. the BP.
Open/New Build Set Start Monitor (1)

Close Builder

PROPERTIES(verbose="True")
15:48:08 Started
15:48:08 LOOP with x = 400

SETCONTROL{'CO2_r', "x", "loat’) 15:48:08 SETCONTROL CO2_r to (x)=400.0
WAITImin="60". max="120") 15:48:08 Stability Wait part 1: 60.0 secs

LOG(fir="'0: Nothing')

P wde

o

K 67: Start FF%:i21T BP
| ENSEGE
- ek
B e iz T
B o<t WAIT, R Trigger — NS IFERF, FEFIRL T2 ERE, ([HRESBH A A
B e E R T IZ S RIEMAES, RIE Verbosity #f13 E N False.
B cizir 0, Eopskr el NIORer bt %t B %S B
B FLFTE Start BESEZAT, WA LAZE Set hrsefn BUIM 5 (e HD Bissgii. mHR
fITRT LAiE I s Open BP, gk —AA A R 2 B8 bess A0 B 573 . XU/ RS IE7EE
iTH) BP. —H Start idf745 0, BB BoRIRATHT A AL T 2%

6.6 Monitor RE

AT LSS Monitor BB BT BITHREF, EFMMEGIEE, s Cancel 1 Pause RHL

HEEHFRER . — N IEFEIZATH) Monitor B 11151 68 FT7r:
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Background Process Monitor: 2 actiee

Marme Infia Status

basic/AwtoLog Tap a BF to see details below.. Runaing

i eo 100% over 10 minutes Running

5 BlueRamp 16:34:3% Ramping bdue fro

SR PR SRCAUSE TS 1OE T O]
16:30:41 WAIT for Ts) minutes

16:81:42 LOG [skippedgecsuse na |og file apen)
16:31:42 WAIT for 1.0 miMwgtes

Th:32:42 LOG (skapped be
T6:32:42 WAIT for 1.0 ménisnes
16:33:42 LOG {siapped Decause'go
TERR:A2 WAIT for 1.0 minutes
16:34:42 LOG [shopped because nd log file open)
16:38:42 WT for 1.0 minuwtes

Properties | werbome)

¥ LOOF 10 mén

WOAIT fer 1 min

...current step

log file open)

basiciutolog

OpensNew Build 5 Monitor (2)

& 68: Monitor R IEEBITHIREF 7~

Y —ANHE Monitor FE%E1 75 2 & 69

R b e P S e ) vz N -
Powwer s rhemaral Lavinge mocda: m
Elasrdny Srdap.

Saredly (A0 Corliohs ol

unigeatn URE [ CANEADR el 2 AnalwzEr off)

R T, ... oo |

Eackgraind Provear doninar Doamie

Tk Doctony - = Ao
Ervsirpnement Constants scatlicy Log Files Pragriin

St fngi
Background Process Monitor, 2 attive m

Measuremensy Leg

1 BlueRamg 16:40:51 Bamping blue from 0% to 100% over 10 minutes Running

7 baic/ Autoleg D08 WAIT fer 1.0 minutes Running

PO Lt | wirleaga)

1E:41:05 Started

TE:41:05 LOOP for 100 minutes
e 08 WAIT far 1.0 menutes

w LOOF 15 mis

basiciAutolag

] 69: it standby/sleep &3 Monitor FERE

6.7 Set RRAHELANA

I PA R e B ) R R
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6.7.1 f‘sﬁi}ﬁl‘%

AR T B B 2 B € K RIETSIR (K 700, EE: ARl IFIRINZHZ TR A
JERIZk B BATARES 2 /D FrAE— HIFShBRE GREIFEHD.

Duration

—
(-Tap to see chnices_)
/ Until
Event

Type: Stability [ v | | |

Bl 70: B R TR BE A T 3 B

mh g AE S B A Gl 7D

Minimum: 60
s

(Tn access symbols, press here

B 71 e e
SIRHEZ AEAEASCR I E Ak (nl&l 72)
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Early Matching: False v

(Tap here for drupdmr‘) Faskin bl
True

~_, =
False

142>3

(_Tap here for keyboard)

142213 SEmEe v
1\. C—E.'.[I"".Il::Il).IbII:IIL'Ir'

(If the keyboard entry doesn't match any of the fixed entries, it becomes the bottom )

entry in the menu, and the hint indicates how it will be evaluated.

& 72: HiEHERR
AL 3R E & S R RHERE (73)

From LOOP [Control]

Settings:
Table of condrols and SETTINES.

Control Table

S TR TR
-
.

A0 00 .80 200,00 10300 5300 oo 400 00 .

Control Dictionary

o0l S 8 o 6 g 1B
o e oo «<».

B 73: 44558 BP I}, Eid button B BIXHEHE

AT A I A AR TR (T4). AEERIL N THEMG .
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Frorn EXEC

File Name: fhiome/| |:ar-flugs!myﬁle

Must &
/ File Dialog

. ﬁ » um
soanooaoooff-"
n H n “ “ “ n n v+ [mraf Selecting a file here puts the name  Yreonu
n “ n u “ “ m n b [Teris into the edit box, in quotes.
m : il-_ A

B 74: ATLUEE MBS R (WRFBFE) BE —FNEE T REFE M4

6.7.2 FZ I RA

P A% % 1 AT LOOP[Control] f 5 . "ERAT SIEHIMG, FISRESHRIRK. L, £T
T (9057, SR KU AR BN A 5 MR A

Control targets are chosen via the
Control Dictionary

,
mmm

1450.0 500.0 2000.0 1000.0 100.0 =

2 m 14000 10000 9000 EOOD F000

=

G‘luerft::l;pa :;:t aRIL:tlonce. tap here, ) (Tal.'r to edit an individual set paim}

B 75: Fefhil FAE X iEHE

BATHT AR LR P ARG H (760, BIATLAFE ook PN, AT DS A AT IR LU A\
BIE S . JRE, A SR EHIBE Rk H I, R A .
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2 m 14000 10000 7000 e

1 “ 1500 1250 1000 750 500 250 100 °
E = °
z o

&l 76: FERFRE ) CO2 IR BERIBRER T I tGma BE f 2%

EE: BHRIREALEED Python [ eval(), HHBRMAREXAMARERNREREL .

6.7.3 HudfE 74t

el MO HER] TE ASSIGN & XIS AR BN . &2 — 115 Startup S8R b EHE - SR ALY
$heo 5% HIEN 4R B

| Currently selected: Flow Filter
| Logged
|
b Const
¥ FLR
PhiCOz i jiCiabs
Fi' iy [Fmei'-Fo'lFm
aPf [Fm'-FsiiFm'-Fo')
af Fo [Fm'-FsbiiFm'Fal

B 77: $e SR AR

6.7.4 3%l 7 4t

P 7 U Tk B — AN AT DU T8 8 B4 H Bl %, SETCONTROL #1 AUTOENV[Define] 25 184
o
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r seeacowo

Control selected: CO2_r Filter
¥ o2
CO2 OrAe 002 Cantraller anfal
COd % 002 ngector setting (0-100)

Feference CO2 contrel set poink

(4 LY Samnle (02X control S& ook

S

&l 78: Fhil 7 S0 EAE

6.7.5 RET 4

IRZ 7 H KRR AT ASSIGN SP BRI — M IRIZ I R GUE (AERR T,

Status Dictionary

Control selected: Flow:5Status Filter
e
B CO2
¢ Fan
¥ Flow

D=, Lemanual, =0T (argel. I=0n larget

Flona: il anits D tiaars ol M oot ool ¢ onstants

=

A 79: RAEFHITEHE

6.7.6 FAIRIER

YRR PR IR, Resume o] DUE L EHrisfT. 24 BP {5}, Trigger (VX &SHAT N2, B
9R M T IRES o IXBAE A IRAT AT DA B S 221218 1012172 (Trigger, Trigger, Trigger...).
Kt WA kT n, B PEHERHSmEB, BN PR EREMN A, BIE
Verbosity (PROPERTIES *03%) 4 & A False.

BT IR ENERIRAS, Ay PAUSE. FRATTH AT LU IS #6 A — > PROPERTIES 9%, (iHZ
4 Pause=True, KEFET Rk AL B 21T .
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N —ANETAE ARG, FEREEE— K PROPERTIES Pause ¥ & N True.
Rl Start J5 BP 7%=, [K>N PROPERTIES 2 ¥#iE 4] 1241 Pause=True.

ASSIGN T = 100
SETCONTROL Qin b f
SHOW T

WT for L we

SETCONTROL Own ba Fee

174254 Started
174254 Paused: tag Resume o Trigger [debug mode)

sk Trigger, 3247 HEFRFKZM—A ASSIGN. R F AT FIZ AT H BRI R R 2 3

145 Trigger R EE R AR

Frogieetiss | fau s
SETOCONTROL Gin ta f
LS T
W feor 10 e
SETOONTROL Gin Lo P2

173710 Started
173710 Paused: tap Resume or Trigger [debug mosde)
175803 ASSIGN = 100

fiili Trigger, 247 H

IR E T —/ SETCONTROL, ## Qin N f, FHAHA 100.

Propertis ( pausa)
ASSIN T= 100

SHOW 1
TR for L0 sec

SETOONTROL Gin b =2

172d1 Started

17:25:41 Paused: tap Resume or Trigger [debug mode)
173009 ASSIGN [ = 100

173034 SETCONTROL Qin ta (f=100.0

A7 Trigger, 1247 H BN EHEM— WAIT, il Tigger K2 s2br - IFE WAIT 54,

Promorties | pauss)
ASSIGH T =100
SETOONTROL Oin bo f

SHIW |

SETOONTROL Qin b =2

17241 Started

17: 25341 Paused: tap Resume or Trigger [debiug mosde)
173009 ASSIGN [ = 100

173034 SETCONTROL Qin ta (fi=100.0

1TBESS T = 100

173055 WAIT Ter 10,0 seconds

s Trigger, 1247 H B8 B Z i — 4 SETCONTROL,

SETCONTROL iEA],

PROPERTIES| paases"True"]
ASSIGHT, sxp="100"]
SETCONTROL A, =1, Moat’}
SHOWT Eems="1")

WAIT =10, uniti="5odands]

SETCONTROLI G, “f*2". floal

6.8 BRER

Moy Tigger ¥ Sk b BT 4R

16:00:58 Started

16:00:58 Paused: tap Resume or Trigger [debug mode)
16:01:47 ASSIGM f = 100

TE:02:00 SETCONTROL Cin Tt {f=100.0

1&02:34 1 = 100

TEOZ:34 WAIT far 10,0 seconds

16:05:13 SETCONTROL Gin to (F2=200.0

BP F2 /7 (R H 3k 7E /home/licor/apps. FAITATLLE HIFPR BPs R E Tk, s JATH S+
SAF . RO B OREAT TSR T SRR, OF B SR SRR BT RE RS
AWE, AHIRATAT MR EAT CREATA N OIS 7300, TUOTHUR e H EE T 1),

1. /nome/licor/apps/basic. 5 A MIFEF 4

2. /home/licor/apps/examples. AT H i FH IR BIRE R o
3. /home/licor/apps/system. ASCELE VR 2 S REH P SAHRHE RS T . B & — RV P fR BP
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B1T,
4. /home/licor/apps/tech. L&A HRIHAR BPs, fERLLIEA T, FATHT DURRRE F8 7R 7€ i it A
EE AR SRR B U A ) — 4y
5. /home/licor/apps/utilities. 7] GEH FH i BPs
A2 5 BP XM HFEH RGOS, BIMOEED—ASRIPWCHE, LA
FR I LA R B AT Y, FRATTRT DA B 1 A s S A
1. /home/licor/resources/defines. X4t BPs {5 —/> DEFINE. iX4E30 R4 BT 5K 1) Library
Subroutines P4 H4 ¥l
2. /nomeflicor/resources/lib. £ & FATIHE BT EXEC 53 I Python #iEk (.py SCHF).,

fhome/licor/apps/unnamed

» All v

¥ Library DEFINES

»  DEFINEl'AutolLog

{'dura...log_wsyery sec’, Walue')))

F DEFINE['BalanceFlow', [)

Items in / home,.-"Iin;or,-"resources,"dehnes)

F  DEFINE('Chamberinfo’, {("...serialdum’,'Reference’]}) |

B DEFINE['ChamberStatus’, ... numTCs', Referengas ltems in / hﬂm&,—'hcor,—'resoun:es;gruups)

F  DEFINE['RampBlua’, (("star...a']. (‘minstes’, Valua'}))
b DEFINE(['RampLight’, ({'sta (*minubes’, Valua']))

¥ Library GROUPs

b GROUP[ True, '‘Autolog')

Open/New Build

&l 80: ] AR GEHIBRERAN B Fir 72 B KIS S s FEMA L Build BRRALE B

6.9 ¥R ¥F BPs

BPs AT UL s BUE 7o B 7R AT (AR

PSR LR g HEHER o 1 b s e scre o adee [ o
B . 5 /homellicor/apps/unnamed). it skA A Il w4 Zocr s RS A
PN 5 X TR RS 2 B
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Warning!

File '/home/licor/apps/basic/CO2Response.py’
already exists.

Save anyway?

S ©

Bl 81: L7 a3 AFRT & HBLR R
)RR BPs RN, BISLUURIATE L SO RAAARAT, JATSE B MERE B WA 82,
FAART, BATRE A G N—DAFEAER) H R, B AT BRI H i 2 B iR 4R s

/home/licor/apps/basic/CO2Response.py m Close Builder

Write protected - choose a new namehome/licor/apps/basic/CO2Response.py

& 82: fR7F BP BT HIREEE B
A58 P G 66 X 1 HE T oy 44 B RN SO AP B . WUERFRATTA G e 7R A7 it BP, 4% H8 6 (151 T4 1F -
BRITEZE, ANRT, . mRZFEALL Ihomellicor/apps H4h, REte HENRM. WHRET
UL py NEER, RAWSHEHZNRN. RANLTRERERY (BRIEX BH R,
1. SAEgREEE, ERANE, WA ST

2. HiNSEEE)E, M save.

fhome/licor/apps/myprogram.py m

G IR AE 2R A e AR SEPR R o TERWURBATRR T EAMBAEA/E py JFH, R4S
SRR

EE: XEARESS: REHFAFELBITHEE, BLHH.

HE: RIADA ST Save IHARRE. (UUCESEEMA L FEIRE Done, ERARKE T XM
%, HEERE.

T PESE

RIFABRMET BP REF LIRS % .

7.1 3%
R # 2 RN ESPRE R 208, 2RSS %EE R,
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A 83: IR

7.2 it{E

ASSIGN WtfE, B 7 REFP AR A XA, R HAE a4 P i 42 7, AT 24~k T -

721 EERRIER

Value %% H H1 Python 1] eval() i AJKRAE, 25RHIRE Name 5 HI AL R 4. eval() B4 R
TAZEY Python 287 (5. AL BEL PR, A RE R MG B IRHEE A 5 AN FL k.

ASSIGN [ = 100 Name: f

Variable
- . Type: ‘ Value or expression v
Che right hand side of the ‘ T
equation goes here. e e
I =evalValue
Dialog

s : s d . None v
( Discussed in Grid Items ’-—’ interface: Vo BATS ‘

Dialog Interface Options

Dialog Dialog
interface: Checkbox v ‘ interface: | DfOde\Nﬂ list v
If used in DIALOCG iIf used in DIALOG
Checkbox label: ‘Item label’ List label: ‘Item label’
Must eval() to a string Must eval() to a string
List items: ("Low’,'Medium','High")
Dialog | ) Musst eval() 1 ing
interface: Editbox v ]
1T used in DIALOC E
. - Dialog
Editbox units: ‘ v ] i tarfacas Text v
Must eval() to a string ; if used in DIALOG
Editbox label: ‘Item label’ Checkable Text label: ‘Item label
Must eval() to & string Value becomes dict Must evali) to & string
Editbox ' )
description: SR, - )
ML evall)t In
Dialog
interface: Radio buttons v
if .4:-}v " Ajl ALOG g
List label: Item label’
Must eval() to a string
List items: ("Low’,'Medium’','High")
Must eval() to hist of Strings
& 84: BINERE
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7.2.2 BEF HAEH

— AN X3 AR & ] DL 45 {1 = 7E Data Dictionary (B 85) WHIME . TRAE AT DUA“PRIE” (igkiziE, If
TREEA) BOBE: CREFREH B NEOHED

You can connect to
live or logged values. Data Dictionary

\ Currently selected: Flow Filter
= ] Logged
Tair Chamber air temperature
Fan_speed Chamber fan rotation rate
APcham Chamber overpressure
Qamb_out External ambient PPFD
Flow Flow rate into chamber
Qamb in In-chamber ambient PPED

\

Name: fl
ariable

Type: Data dictio\ary value v ]
Asslgrlme‘\l options
Data item:
Data dict info:

lO;mon;HJ Variable

(Note the tracking option. ,-\»Tracking 5
: n

Tracking updates the value automatically

Dialog
interface: None et ]
If used in DIALOG
Dialog Interface Option
Dialog
interface: Text A ]
If used in DIALOG
Text label: ‘Item label'

Must eval() to a string

] 85: H5 cdia v S (45 A B

723 REFUE

— A X AR T AP 45 4R A Data Dictionary (18 86) ARIME. TUE ATLIOY<PRIE” (H3RZME, Jf
TRIFAA) BUBE: (CRRFFEE A3 EH RHED.
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T

Control selected: CO2:Status Filter

v coz

Ouoff, 1amanual, 2=off target, J=on target

€O2:SetPaint

Name:

Type:

Status item:

Status dict info:

(Optional) \ bl
Tracking: on
Tracking updates the value automatically
Dialog
interface: None b \
ITused in DIALOG
Dialog Interface Option
Dialog
interface: Text M ‘
Ifused in DIALOG
Text label: ‘Item label'

K 86: BRAFIUREA TR
7.2.4 Topic Ml Key (FH%)

Topic 1 Key T4 7 —ANl 75 R RBU L AR % H (B HAD, BT A EZE B0IR
B, BEBANIEMEEA A topic Flkey (£7). Bl 3l dE— 4% B A7 — AN Akx
%o REGBEE TR UL, AR A FRAT topic (K 87)

1. Topic: 7E LI-6800 PY#BilEiR+ KK HIE topic o B T EELE 7R AP RIS, 54

topic FeEl T~ S .

2. Name: %k BM—TLHbraR G 1% topic).
3. Group: —RAIFZHMES.
4. Label: %5 Name #H[E, (HWATAAE .,
5. Group Al Label J## FIEARIRFF (B 87)
~{(Label)
ACD2 Meas2 Current Value: 2,00
1 Stdev limit:

(Ls :Jel) (G ou p)
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B o

Chamber Setup:
Configuration:

H2O r
Connections:

H20 s
Warmup/System Tests: Offset

Offset2
Calibrations:

Fa
Data Dictionary:

C'ﬁf“h_iﬂ

Settings:

Standby/Power Off:

fE&l 88 1, ATEFE T Qamb_out 2 H, (HEHRE—MREREREE, fhIIER4 T PPFD_out, J

&l 87: M G

Stability Lag Files Auto

Programs Measurements Log

| Filter Qamb_out

Ref cell H2O concentration

Label: Qamb_out

Sample cell H2O concentration
Group: Meas

Offset built-in to Tieaf Mame: PPFD_out

Units: pmol m-25-
Offzet bullt-in to Tieal2

Topic: licor/li6BS0foutput/DATA

#tI'FIDE-DhEI'H: pressure .
e live logged
In-charmber ambient PPFD Description: External ambient PRFD

Graphs:

External ambient PPFD

Grids: 1,2
Seconds s.ince-jan 1970

Fhamhar air temnaratira

[ 88: &R\ 4415 topic

HIRATAT LLIET topic Clicor/li6850/output/DATA), Bi# 7041 (Meas) 3K15.
P 89 JE R T /ERELH] ASSIGN[Topic and Key] SK3REUFTH [ Meas 741126 H &5
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Program (specify the group)

Program (specify the topic)

ASSIGN('f', topic=""Meas", lrack:True)\

SHOW(string="json.dumps(f, indent=4)")

|~ ASSIGN('f", topic=""licor/li6850/output/DATA", track=True)

SHOW(string="json.dumps(f, indent=4)")

ASSIGN

Run Log (topic)

Name:

13:07:07 Started
13:0

Type: Topic and Key (Advanced)

Topic:

Key:

Tracking: On

Tracking updates the valuefautom:

"Fan_s
*Tirga_bloc o 27 2366,
"ADC_CH4": 1.86996,
'ADC CHS“ 1.87286,

: - "H20_d": 0.1427,
Dialog "ADC_CH8": 1.87064,
interface: "TIME": 1549393627.1
"ADC_CH2": 1.86855,
'Vﬂow"d: 3.16947,
": 2.1 i
This can be a Topic (e.g. 'licor/1i6850/output/DATA’) or "Flow_b": 451.556,
G 'Meas' "Tleaf2": 997.715,
a Group (e.g. 'Meas') "CO2_a"; 125.829,
"abs_h_a": 0.0303202,

"TIME": 1549392760.1,
"Press": 97.5152

}
12:52:40 Stopped

*Tchamber": 26.2518,

Run Log (group) Ceave the ‘Key' blank to get a dictionary) 'Hg r': 412048,
o S A "H; ": 4.26318,
i Searted of everything in the Group or Topic :egc'o,CHg 1.86919,
12:52:40
"Oﬁset(z"' 0 "Flow_a": 0.379623,
v "CO2_s": 127.475,
"Fan_speed": 0, "Tchopper": 30,
"Tchamber": 26.3516, *Pchamber": 000541641
"H20_r": 4.14767, "l‘a'd zg 30 1:5_'27
"PPFD_in": 0.836346, e r: 0. .
. ) "e_s":0.41 5639.
"H20.s .4,3133, *PPED. in" 0
“PPFD_out": 11.1801,
Teateu097-732- :n;ghabmber' 2.54628,
"Flow": .005, 12048,
it *ADC_CH1": 4.9711,
D "Flow. 0.379623,
"Pchamber": -0.00468437,
"C02_r": 116.961,
"Offset": 0,

Flow": .01,
"Txchg": 25. 1106,
"Td_s": -5.24735,
"ADC_CHé6": 1.87314

}
13:07:07 Stopped

& 89: Key {H% H&iRH 4348, Topic WFTE A AE

FATATBLA X /\ﬂéﬁﬂﬁﬁz W ?

A HAE AT, EARFLS Meas 73 4L R AT Hodis 21— A SRKIE 5 70 B AF S AF

/home/licor/apps/examples /LogMeas. py

w GROUP(True, 'Time examples')

# Useful functions

ASSIGN("'meas’, topic=""Meas™, track=Tru&)

ASSIGN('start’, exp="fct_now(}")

EXEC(0, sourcem"f.close()*)

i HH SR T PR 45

ASSIGN('Tct_now', exp="lambda : datetime.now()"}
ASSIGN('fct_elapsed', exp="lambda x:{datetime.nowl) -
ASSIGN('fct_hr', exp="lambda x: x.hour+x.minute/&0.0+x.second/3600.7)
ASSIGN('fct_hms', exp="lambda x: x.stritime{"%H: %M:%5")") EXEC

ASSIGN(T, exp="open(‘/home/licorflogs/mydata_meas.txt’,
ASSIGN('labels', exp="sorted(list{imeas.keys(}})")

EXEC|0, source="print{'Elapsed'.'." strilabe..."

w LOOP{dur="10", units="Seconds’, mininc="0%)
ASSIGN('line', exp="str{[meas[i] for i in labels])[1:-1]")

EXEC(0, source="print(fct_elapsed(start),'.'.."

x).total_seconds()”)

XA A7, FEF /home/licor/apps/examples/LogMeas.py i~ 124

FHid FIBATHTE .

' Prints label |ine,
o Source: print{'Elapsed’,",’ str{labels)[1:-1], file=f)
w')") Must eval() to a string
EXEC (Prints data line)
Source: print{fct_elapsed(start),’.’ line, file=f)
r.ll.'.l eval() to a str I"I'I
& 90: itk Meas 4320 3538 K it Al
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Elapsed , 'CO2_r', 'CO2_s', 'Fan_speed', 'Flow', 'H20_r', 'H20_s', 'Offset,
'Offset2', 'PPFD _in', 'PPFD_out', 'Pchamber’, 'Press’, TIME', "Tchamber’,
‘Tleaf', 'Tleaf2'

0.044217 , 162.356, 164.168, 0, 600.006, 4.26871, 4.24712, 0, 0, 0.811979,
11.1801, -0.00557787, 97.3788, 1549397993.6, 26.6202, 21.6749, 997.995
0.276225 , 162.335, 164.184, 0, 599.989, 4.26887, 4.247, 0, 0, 0.819595,
11.1801, -0.00569272, 97.3789, 1549397994.1, 26.6191, 21.686, 997.981
0.788974 , 162.331, 164.182, 0, 599.983, 4.26883, 4.24701, 0, 0, 0.830257,
11.1801, -0.00573881, 97.3794, 1549397994.6, 26.6181, 21.7068, 997.96
1.219423 , 162.33, 164.191, 0, 599.989, 4.26866, 4.24707, 0, 0, 0.853101,
11.1801, -0.00577292, 97.3796, 1549397995.1, 26.6173, 21.7342, 997.934
1.85875, 162.337, 164.201, 0, 600.013, 4.26838, 4.24726, 0, 0, 0.869853,
11.1801, -0.00571798, 97.3801, 1549397995.6, 26.6169, 21.7587, 997.926
2.278488 , 162.359, 164.205, 0, 600.005, 4.26831, 4.24704, 0, 0, 0.86224,
11.1801, -0.0057185, 97.3801, 1549397996.1, 26.6169, 21.7815, 997.928
2.801033, 162.367, 164.202, 0, 600.037, 4.26825, 4.24704, 0, 0, 0.854626,
11.1801, -0.00566928, 97.3802, 1549397996.6, 26.6169, 21.795, 997.928
3.281008 , 162.386, 164.218, 0, 600.009, 4.2684, 4.24721, 0, 0, 0.847013,
11.1801, -0.00566537, 97.3798, 1549397997.1, 26.6169, 21.8024, 997.926
3.809381 , 162.402, 164.22, 0, 600.015, 4.26823, 4.24701, 0, 0, 0.837876,
11.1801, -0.00561485, 97.3793, 1549397997.6, 26.6169, 21.7904, 997.924
4.261619, 162.42, 164.214, 0, 600.008, 4.26816, 4.2471, 0, 0, 0.822646,
11.1801, -0.0055487, 97.3793, 1549397998.1, 26.6169, 21.7655, 997.922
4.794935 , 162.444, 164.221, 0, 600.03, 4.2682, 4.24693, 0, 0, 0.810461,
11.1801, -0.00549713, 97.3787, 1549397998.6, 26.6164, 21.7421, 997.929
5.244639 , 162.491, 164.239, 0, 600.011, 4.26834, 4.24663, 0, 0, 0.810461,
11.1801, -0.00545026, 97.3785, 1549397999.1, 26.6156, 21.7197, 997.943
5.888604 , 162.547, 164.228, 0, 600.003, 4.26827, 4.24641, 0, 0, 0.807415,
11.1801, -0.00548854, 97.3784, 1549397999.6, 26.6146, 21.6891, 997.945
6.246275 , 162.608, 164.239, 0, 599.998, 4.26845, 4.24642, 0, 0, 0.792185,
11.1801, -0.00545416, 97.3788, 1549398000.1, 26.6135, 21.6532, 997.938
6.887768 , 162.666, 164.233, 0, 599.985, 4.26856, 4.24679, 0, 0, 0.778478,
11.1801, -0.00550391, 97.3785, 1549398000.6, 26.6125, 21.6257, 997.939
7.343789, 162.712, 164.229, 0, 600.01, 4.26845, 4.24664, 0, 0, 0.770865,
11.1801, -0.0055724, 97.3789, 1549398001.1, 26.6117, 21.6039, 997.946
7.768044 , 162.746, 164.234, 0, 600.008, 4.2684, 4.24698, 0, 0, 0.766297,
11.1801, -0.00558334, 97.3792, 1549398001.6, 26.6112, 21.5872, 997.95
8.230504 , 162.761, 164.235, 0, 599.988, 4.26836, 4.24708, 0, 0, 0.77391,
11.1801, -0.00564896, 97.3795, 1549398002.1, 26.6109, 21.574, 997.953
8.756039 , 162.752, 164.235, 0, 599.962, 4.26828, 4.24725, 0, 0, 0.780001,
11.1801, -0.00570001, 97.38, 1549398002.6, 26.6111, 21.5457, 997.95
9.268605 , 162.711, 164.223, 0, 599.997, 4.26825, 4.24755, 0, 0, 0.780001,
11.1801, -0.00577735, 97.3802, 1549398003.1, 26.6117, 21.5073, 997.944
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9.797924 , 162.667, 164.235, 0, 600, 4.26832, 4.24757, 0, 0, 0.781524, 11.1801,
-0.00581069, 97.3799, 1549398003.6, 26.6126, 21.4895, 997.945

725 XML 1E (BMZ)

AV LA RMER BS54 (TN ids. 20600 BB, X2 ERERTT 0 L
S HAE BCRE T HERAT, EIIEAR. BRI LE, FEEH XML F.

Name: f
Variable
Type: XML value (Advanced) v
' Assignment options '
XML: 'licor/1i6B50/cfg/pump/speed'
Must eval() to a string

Tracking: on

Tracking updates the value automatically

None v

f used in DIALOG

Dialog
interface:

& 91: &3 Meas 4340 338 F i} 18]

% XML % H licor/Ii6850/cfg/pump/speed /& %} T3 £ XML B 4 S -
<licor><li6850><cfg><pump><speed>value</speed></pump></cfg></1i6850></licor>

7.3 AUTOENV

AUTOENV 24t T —/4 BP aJLL X B MIEHIK 6 MEEH . BVUA TE&T (Actions) T
AUTOENV G I%, @it KRR

Aubo Env #: | 1 v |
= | "]
g [—
- —e D
M
o ST + Response F|“:| Linear b |
—
[ RO -
Tarperinee v A LIST e=va [
--'_'--. .
gl F10) 2000
s
Flagr Uik o
[ Period: 10
ey
Aunikary
M~ Auto repeat: Yes

& 92: AUTOENV 5 auto controls [R5
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BP W LA KRB B A4 —A AutoEnv, {H2FHEFEENZ, MR —HiE1T, AutoEnv a7+ )530E
) BP, Rfff BP £53¢, AutoEnv VisR4%8Ha1T, FRIE BP 1B B 7E 55 AutoRepeat S5 IIIHHL T,
AUutoEnv 1A F| T &5 HRH .

4 Action %  Define (& 93) B, FRATATLLRERTAEMS Y MMM Z.

24 Action % E 4 Set time & direction (& 94) B, FRATAT LA E I A g b A A

rre __
-
Era
E _rfases
ey LT -
- o ¥ [0.51 Auto Env #: | 1 b |
Farg o Y o - oz, : )
e r -
Tarpeniae of .-—"'—-f-’ Action: | Set time & direction b |
RULEE TSR L= 2
Lighe ,,,.:...-..-. a — Peiied [

. le""-—-.-_ — Direction: Forward b |

< © 0,070

Asaibary. "\“--..____ Tirne: &
1.gn I HIE [ i F 1 & Turhg Must eval() t 3. Period

Kl 93: AUTOENYV ¥ B i J5 M AL &

4 Action % & A Start o, Stop (P 95) B, FRATAI LA E AutoEnv FIFF K.
= m s Dy koo e S o Auto Env #: . 1 v

e Action: Start b

H: oA

£o M

[ ]

Temgerinwe o

EomE @
T I e—_——
HEmRE

i Auto Enw #: 1 v
Pam: i o
J— Q0 0 0 e
Action: Stgp b
Fatn (otroie b S L .

& 94: AUTOENV B #%4I i 7 m A &
K 95 R T E A H AUTOENV.
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/home/licor/ apps/system/tests/ AL | UENV _test.py

#AutoEny #1 will drive Qin from
0 to 1000 in 0.33 minutes with no
repeat.

ASSIGN('par, dd=DataDict{'Qin’','LeafQ’), track=True)
AUTOENV(L, target="0in", f_of t="Linear', range=("0","1000""), period="0.33")

AUTOENV(L, time="0", dir="Forward'}. - -
____._..--L(Start at this Iocatlnn._)

AUTOENV(1, start=1})

AS5IGN('avg’. dd=DataDict("AvgTime', 'SysConst’})

SETCONTROL{"SysConst g Time', 0", 'float’)

SHOW(string=""The Test: PAR should increa...0 sec\inthen leveroff at 1000 till 40s5™)

Temporarily set system averaging
time to 0, then restore it at the end.

SHOW(string=""t={0} PAR={1}"format(int(secs), ptipar))*} }(EVEW 3 seconds, output time and ||ght.)

SETCONTROL{"Qin', 0", 'Moat’)

Run log

11:47:51 Started

11:47:52 The Test: PAR should increase with time for 30 sec
then level off at 1000 till 405
11:47:52 t=0 PAR=10
11:47:55 t=3 PAR=10
11:47:58 t=6 PAR=103
11:48:01 t=9 PAR=269
11:48:04 t=12 PAR=439
11:48:07 t=15 PAR=580
11:4B8:10 t=18 PAR=690
11:48:13 t=21 PAR=875
11:48:16 t=24 PAR=984
11:48:19 t=27 PAR=998
11:48:22 t=30 PAR=999
11:48:25 t=33 PAR=1000
11:48:28 t=36 PAR=1000
11:48:31 t=39 PAR=1000
11:48:34 Stopped

] 95: AUTOENV & B i J5 [ f s B
& AUTOENV F 7 FHiH Sz fr R RESSRAE (T AUTOENV HI4RPIRA; EA LeR RS, HIERAN
Al DLl if ASSIGN[Topic and Key] >k 3% f§ AUTOENV & & & B M &+ M, ff H
licor/1i6850/scripts/autoenv/x/constants topic, 1 x &1, 2, ... 6.

7.4 BREAK

BREAK 21 7 #E i —/> LOOP 5 WHILE [¥) /77 (& @ref(fig:break-to-loop)

Program Run log
SHOW(string="'BREAK out of a 10 count loop after 5'*) 14:23:59 Started
14:23:59 BREAK out of a 10 count loop after 5
ASSIGN('result’, exp=""Fail'") 14:23:591=0
¥ LOOP(count="10", var="{) 1424:004 = 1
14:24:00i=2
SHOW(items="{") 14:24:00i=3
. . ot v e ‘Eall™ 14:24:00i=4
ASSIGN('result', exp=""'Pass’ If i==4 else 'Fail') 14:24:00 result = Pass
v IF("i==4") 14:24:00 Stopped
BREAK()

SHOW(items="result")

B 96: AUTOENV %t B 11 i 5 e F b B
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7.5 CALL # DEFINE

DEFINE 7t BP H4&R T FHREF R L. B L T — RHIBIn] Uz M 7 A (CALL)UKAE 2
B R S RES

75.1 ZE/ERE

FH 5 LA st E R P sl S A 1K) DEFINE BREUE X I AF & (5% EXEC & EABEEL N
A JRAR D .

Program

Run log
ASSIGN('T, exp="100%)

13:47:22 Started

13:47:22 x1 = 47 /(f is not defined in function xyz)

13:47:22 f = name ' is not defined |

13:47:22 %1 = name 'x1' is not defined
3:47:221= 100 ‘\(xl’ is not defined out of function xyz._)
13:47:22 Stopped |

CALL{"xyz', ("47"')}

SHOW(items="x1,f")

w DEFINE('=yz, ({"x1'."Value')})

SHOW(items="x1,")

& 97: A48 BP KX A E4E Bk

7.5.2 EA(E G| Ff%iE

#7> DEFINE K ¥t H Ee /AN S8, A Ml E sG] ki,

ARSI AME AR B4, IF HANZAR S AR 5 2e#i A% [ A R 3L Cealling context). ]
98 JE R 1 iZMi%k. DEFINE 5E ] PassByTest AN, val el ittt (FFik: Wi val =
100D, ref @il 5| HfLH (FER: Bref=b) , AN RECKAAREMRS, ERHAN BT XA
SMAE NAB AR & a, (HS25m b, RIULASE] T H2em ref {H.

. DEFINE
/home /licor/apps/system /tests/PassByRefAndVal_test.py
ASSIGN('a’, exp="100") Name: PassByTest
iyt - " Variable
ASSIGN('b', exp="200") Number of " -
CALL('PassByTest', ('a', 'b')) arguments:
SHOW(string=""After PassByTest, a={0}, b={1}".format(a, b)")
Argument #1: Value v ‘
w DEFINE('PassByTest’, ({'val','Value'), (‘'ref,'Reference’))) b
SHOW(string=""PassByTest 1: val={0}, ref={1}".format(val, ref)") Argument #2: = Referelyv ‘
ASSIGN('ref", exp="ref*2") )
ASSIGN('val', exp="val*2") T
SHOW (string=""PassByTest 2: val={0}, ref={1}'.format(val, ref)")

Run log

14:27:10 Started
14:27:10 PassByTest 1: val=100, ref=200
14:27:10 PassByTest 2: val=200, ref=400
14:27:10 After PassByTest, a=100, b=400
14:27:10 Stopped

Not doubled. Doubled.
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&l 98: i@ 1 5| FAME LR AT LR
PR, W RIAIAE AN DEFINE W3 215 5HE 5, ik 5l R AT FR I ALk, AR AR
(FLEERSY

7.6 FHEHE

DIALOG &ox & —/MAHEHE, H-T3REH P rvsmA (E199)

Nested Responses (BP#9)
i Set control(s), wait for stability, log

Text box (empty)

I Log file: /home/licor/logs/2019-11-14-1321_logdata

Outer loop control(s) and settings: CO2 rx4Table
Crid items. Interfaces are set Inner loop control(s) and settings: Qin x 3 Table

in the ASSIGN and TABLE

steps in the BP below Minimum wait: L
120
Maximum wait: sec
Allow early matching
- [ cancet I continue J
/home/licor /apps/basic/NestedResponse.py
PROPERTIES(verbose="True")
ASSIGN('minwait', exp="60", dig=EditBox("'Minimum wait'*, units="'sec"))
ASSIGN('maxwait’, exp="120", dig=EditBox("'Maximum wait", units="'sec'"))
ASSIGN('early', exp="False", dig=CheckBox("'Allow early matching"))
TABLE('outer_table', <CO2_r x 4 settings>...("'Outer loop control(s) and settings'™))
TABLE('inner_table’, <Qin x 3 settings>, d...n(*'Inner loop control(s) and settings'*))
¥ GROUP(True, 'Opening Dialog’)
ASSIGN('logFile', sd="LOG:FileName', track=True, dig=Text("'Log file'))
DIALOG(title="'Nested Re...", sub="", text="'Set contr...",...,var='button’') ——
¥ IF("button == ‘Cancel") DIALOG -\
RETVRN() Title: ‘Nested Responses’
¥ LOOP(list="0Mer_table", var='outer_index') ¢
W LOOP(list="iMwer_table", var='inner_index') Subtitle: 'Set control(s), wait for stability, log’
WAIT(min="mMgait*, max="maxwait")
LOG() Text box:
Grid items: logFile, outer_table, inner_table, minwait,

maxwait, early

The variable button is defined in the
" : : A i r
DIALOG step; its value is set when Bittorts Contiaua’ Cance
the user presses Continue | or [Cancel \
Button
button

response:

99: BP X iEHE B 73 LA S AT 12 [EFEAE DIALOG H i i B 11

7f DIALOG (¥ E 7t m (F 99), oA Ta LA e MHEHE IS4

1. Title (bl NZNFREFHRUTEY . REDSERLEMNE “BP#n)”, HF n & BP 1)
PID 5.

2. Subtitle (FIARED MNAZANFHFHFRLES .

3. Texthox (STAKME) (A[ik) RONFRHHFFFLES. NEHIWAT, B —4nn (B \n) 7E74F
Mo

4.  Griditems (WM& HD (ATiE) & —MEEFIFR, FHAH AT DATEX IEHE HH gt o

5. Buttons (3%#) & —MEAARZHIR. WREERMSIE, WER “OK” %4,

6.  Button result name CHZHIZ5HE ). BER P mdied CGEPFIXHENE) MIARZER BP &, i
AAFAE, DIALOG IR £ 2E X ME & .
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MR BRI, BP AL TEEARRES, RIE M i A 24

7.6.1 W& B

PRS2 H & — AN FEE, AR U A B E I IR 2% H AR T DA I (0 5 — A el AR R A )
XHEHE . B4 7RI U7 AR 4 ATE, PSR AE ASSIGN 5t TABLE 2SR (X 1EHE A T {5 2

HEFEXFIEHE (18] 1000 Z3&E & AA True B False {HARRF M. 2% H AR & R RATIX AN IEFER T HEZ
BRI

ASSIGN
Allow early matching Name: e
variable
Type: ‘ Value or expression v ‘
. Assignment \.:|Z-..|.:I"-
Value: False
early = eval(Value)
Dialog
i v
interface: Checkbox ‘
fused im DIALOC
Checkbox label: ‘Allow early matching'
I{) ) Strin,
B 100: iGN IEHE
THisIR (E10D) E&iEH P NRShSIR G R .
ASSIGN
Measurement location: Plot AD157 v ‘ Hame = -
l Type: Value or expression v
¢ = eval{Value
ez . oropdown s v
Plot AE201 fused In DIALOG
List label: '‘Measurement location’
Greenhouse Mt eval) &2 a string
| N ('Plot AD157",'Plot AE200",'Plot
List items: AE201','Greenhouse’)
evall) to list of st

& 101: 3EREXTIEHE
GidiE (B 102) &AM AT EEUE. B MEFIT
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45
Damaged area: P

Your best estimate

45
Damaged area e

¥our best estimate

When an edit box is checkahble, the variable's value be-
comes a dictionary with keys of checked and value.

ASSIGN
Mame: abe
variable
Type: Value or expression v
Value: 4.5
Dialog =
interface: Editbox i
= in DIALOG
Editbox umits: ‘cm® v
Editbox label: ‘Damaged area’ Checkable
It A SEFiing Walue Becomess dict
dith
e ch. ¥our best estimate
description:
i String
ASSIGN
Mame: abc
bie
Type: Value or expression v

Value: {'checked False, value':4.5}
ithox v
Interface; Edit

Editbox label:

Editbox
desCriplion:

Editbox umits: “om™

'‘Damaged area’ Checkable

Your best estimate

P 102: 3% £ EHE

kil (B 103) &R A REB bR, WERARZENISE H R, AT TIEIRHEHEHF 2

Where: @ Plot AD157 Plot AE200 Plot AE201 Greenhouse

ASSIGN

Name:

Type:

Value:

Dialog
interface:

List label:

List items:

|

loc
Variable
Value or expression v I
Assignment options
'Plot AD157"

loc = eval(Value)

|

Radio buttons v I
If used in DIALDG
‘Where'

Must eval() to a string
('Plot AD157','Plot AE200','Plot
AE201°,'Greenhouse’)

Must eval() to list of strings

& 103: EkiA
RS UFHEL A A gw e (B 104, (EXHERSa0E A H, X2 ASSIGN 4 H# A A fiEm.
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ASSIGN

Current flow rate: 517.0 pmol s~ Name: f

Variable

Type: Data dictionary value Wi ‘

Assignment options

Data dict info:

Tracking: On

Dialog
interface: Text v
f used in DIALOG
Text label: ‘Current flow rate’

Must eval() to a string

Bl 104: HEIEHISCARRRAE
Table 1 Text summary X i%HE (& 105 f2Mk%4 TABLE RIS B, —Daldmil, — A4
TABLE

Control table: CO2 rx 4 Table Name: table

I T T N able of contrals and setungs
R e e e e = Fined additions:
Tiad Separ 5L
Dialog
Iimterface: Table v
i used bn DILA i
Ivem label: ‘Contral table'
i} a t Strim;
L o= =—»
TABLE
Control table: [['COZ2_r', [300, 400, 500, 600]]] Harme: table

Table of controls and settings
Fized additions:
ma separated |ist
Dialog
interface:

Text summary v
T used in DIALOG

Itermn label: ‘Control table®

& 105: TABLE FIXHEHE LR

762 digZE

M IRAI7E ASSIGN B, TABLE 5385 H Dialog interface {5 8, REETar4ield 75 4 BP AL
& filtn, 7EE] 105 h, @lE 7440 table AR ER R 7S MR, (H2 BN BLA — AN EHE AL
BEBHT, BN table_dlg AR IR, HFESZEE. XML ELS R midmas, R
H— _dlg 5%

_dlg AR DA I sdgAE, R E R AT LATE SHOW iEAJNIn—A, flin, 2T e
MIEER . TR IRA TSR LE R HE 5 — AN i ASSIGN B8 TABLE 6 (A8 B 15 2, FRATH AT LA
fr i G o
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YERZ35), K198 5] 100 & [F] -1 T Python AH5:
xyz = False
xyz_dlg = {'interface": 1, 'target" 'early’, 'label": 'Allow early
matching'}

] 103 5 & 99 & [F]T-4n K Python fXA4:
loc = 'Plot AD157'
loc = 'Plot AD157'
loc_dlg = {'interface": 3, 'values': ('Plot AD157', 'Plot AE200",
'Plot AE201', 'Greenhouse'),
'label": 'Measurement location’, 'target": loc'}

K] 104 51 99 & R T4~ Python fXA4:
abc =45
abc_dlg = {'target": 'abc’, 'description’: "Your best estimate’,
‘units': 'cm\u00b2’,
'interface": 2, 'label': 'Damaged area’, ‘checkable': False,
‘width'": 0}

A A ) G AR T A PR AR Dy
abc = {'value": 4.5, 'checked": False}
abc_dlg = {'target": 'abc’, 'description’: "Your best estimate’,
‘units”; 'cm\u00b2','interface": 2, 'label': 'Damaged area’,
‘checkable': True, 'width'":
0}

101 5 & 100 %5 [ T- @1 Python AXfi%:
loc = 'Plot AD157'
loc_dlg = {'interface": 8, 'values': ('Plot AD157', 'Plot AE200",
'Plot AE201', 'Greenhouse'),
'label": "Where', 'target': 'loc'}

7.6.3 WEHBEBHIHER

1. 4 BP i3] DIALOG EAJN, XPiEHER & HI. e —BEER A L ERIH P S & Rzl
R B Te e T4, BRINSH A OK %4,

2. HEIR—AXHENER, BP KIHITISRTE DIALOG 88, B/ 5 Al s BT H (%
PRAE. SniBAESS).

3. ¥4 DIALOG %% BP [ n gmiH A g int, HAEM T8 . Bl & —> Cancel %4, A RME
s Cancel ZXBUHNINIFIZmiEEE (FRATLIR T LISCRRZAT v, (H2EFKATLZTE DIALOG
B2 AN

7.7 EXEC

EXEC {# 1] Python f£] exec() BRHEZATLE “Source” 2k H F B BN R SCAS . B 106 2445 FRAT]
] EXEC & X T A&,
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Program EXEC
EXEC(0, source="3a=100;b=[1,2,3,4.5]")
T Source: a=100;b=[1,2,3,4,5)
SHOW(items="a,b") ‘ :
issed to exed()
File: Source is a file

Run log
] Scope: @ Local Global

09:47:11 Started
09:47:11 2 = 100 (Multiple Python expressions can)

09:47:11b=[1,23,4,5] b i
e separated by semi-colon.
09:47:11 Stopped P by

& 106: EXEC EXHNEZE
B 2 ARED AT LU — AN SR 3@ EXEC 21, B 107 J#oR /B 4 f H BP HIXAN I8 .

Program EXEC

EXEC(0, file="/home/licor/resources/ib/list_utllity.py")

Source: /home/licor/resources/lib/list_utility.py
ASSIGN('P, exp="linearList(0,100,5)") ‘
Must eval() to .py file name

ASSIGN('g', exp="randomList{0,100,5)") _
File: Source is a file “

SHOW(items="f.g*)

Scope: @ Local Global

Run log

10:02:08 Started

10:02:08 f = [0.0, 25.0, 50.0, 75.0, 100.0]
10:02:08 g = [25.0, 100.0, 0.0, 50.0, 75.0]
10:02:08 Stopped

& 107: @it EXEC IR ThRE

171 XBEE VS &R%TE

155 EXEC (01 s B O IX s i, 54 EXEC 5 U8B R AEZE EXEC /L 10 | F SN ATHI,
e R TR EXEC T 12 ST ATERLT MO A S TR 8T ] CPIIEAT TR A, 5%
T
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Program (Scope is Local) Run log

# Run this with EXEC's scope set to local, then global 10:21:47 Started
|y 10:21:47 f = [0.0, 25.0, 50.0, 75.0, 100.0)

9="/h"me/"(°""95°“'(95/"b/"5‘_‘“"'t g |_—410:21:47 Error doing eval(*linearList(10,5,5)"): name ‘linearList'|
ASSIGN('f', exp="linearList(0,100,5)" 10:21:47 =0
10:21:47 Stopped
SHOW(items="f")

CALL('MyFct', ()

(linearList is only defined in the main program)

¥ DEFINE('MyFct’, ()

ASSIGN('f', exp="linearList(10/5,
SHOW(items="")

Program (Scope is Global) Run log

# Run this with EXEC's scope set to local, then global 10:23:40 Started

—3 10:23:40 f = [0.0, 25.0, 50.0, 75.0, 100.0]
e="/home/hcor/resources/l-b/hst_uuhty.

_— 10:23:40 f = [10.0, 8.75, 7.5, 6.25, 5.0]
ASSIGN('f, exp="linearList(0,100,5)" 10:23:40 Stopped

SHOW(items="f"

CALL('MyFct', ()

linearList is defined everywhere.
¥ DEFINE('MyFct', () ( y )

ASSIGN('F, exp="linearList(1
SHOW(items="f")

7.8 GROUP

GROUP RFEF LIS, fhff — “Enabled” JEVENR R E S KL B G EBITR AT I,
GROUP 24t T —AN43 7 8 1 vk 8 A R R .

Program GROUP

¥ GROUP(True, 'Dark Adapt') \ Lahak PR
ASSIGN('finfo', sd="Fir:Info') N

string

P IF("len(finfo) != 0")

Enabled: | True | v

& 109: 2= GROUP #1457

7.9 IF/ELSE IF/ELSE

IF 2B n] LUK A =283, IF ELSE IF #1 ELSE.
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Program

Type: @ IF ELSE IF ELSE

¥ LOOP{list="(5,30,150,500)", var='f")

¥ IF{"f<10") Test: f<10

SHOW(string=""{0} is = 10".format{f}") Must eval() to a boolea

w ELIF("f<100") ELSE IF

SHOW(string=""{0} is =< - format({f")

T i IF ELSE IF ELSE
v ELIF(*f<200") ype e

SHOW(string=""{0} is < 200".formatif)")
Test: f<100
w ELSE()

Must eval() to a booles
SHOW({string=""{0} & LSE'.format(f)*)
ELSE

\__‘_-‘__

Type: IF ELSE IF @ ELSE

Run log

10:26:14 Started
10:26:14 5is <10
10:26:14 30 is < 100
10:26:14 150 is < 200
10:26:14 500 is an ELSE
10:26:14 Stopped

110: 5=-F GROUP Z5 414511
MGl BP B, WA IIRERATATN IF BRI R RS A, FIbBRAE e eiTT
BRI 2.
1. IF SRR IF S5 BHTG .
2. IFZJE, WEHMMTFE, TUAEEEREM ELSE IF 5],
3. ELSE &M, (NHABEE—, JFHRREHIERE.
Wik ELSE 5 ELSE IF A B s, BATSUWEIHIRE R

Program Run Log

B ELSE
17:08:21 Error: ELSE or ELSE IF without IF

17:08:21 Stopped

7.10 LOG

LOG 1) i / IEW I LI-6800 10K ERAEMIFTA 71 : B r LTI CR A, idsidre. 8k
BRI SCAT

7.10.1 T H X

Bl 111 4R T IRE e € B 4% T AT OT — MOS0 EATRTLMER File... G 3% CAFERISCIT,
WA ARG IERE BT 7, BE R AR AR A\ 4 7 BRIE 3.
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/home/licor/appsd.examples.Light_CO2_autofile.py

PROPERTIES(verbose="True")
TABLE('outer_table', <CO2 _r x 4 settings>)

TABLE('inner_table’, <Qin + 2 items x 7 settings>) LOG

¥ LOOP(list="outer_table", var="outer_index') Action: ‘

Open file

v

LOG(open=""/home/licor/flogs/co2_"+str(outer_index)")

‘\
LOG(rem="'automatic file') File Name: s/co2_"+str(outer_index) “

¥ LOOP(list="inner table®, var='inner index') . )
- - If exists: @ Overwrfe Append

LOG(close=") /

B 111: 77T AR P a8 M 30

WAIT(min="minWait", max="maxWait")
LOG(avg='0n") ______,/

"/home/licor/logs/co2_"+str(co2)| 6 75 Fees

*7 LOG[Open file] $ATHS, MRS CLAFAE, AR IR B et i, AR5 BT — 8

A
7.10.2 e FERE

R NER PR RIS, QRBCA ST P SR Bk
LOG

Action: Record remark v

Remark: ‘automatic file'

Muist eval() to a string

B 112: g F— R

A SR PATTE 6 JiR T 7 SR BB R S R, AT LR &7 # P ) LOG: LastRem 3145 .

7.10.3 B IR

LOG[RecordData] ic>%F 4, UARBEAT EE SCAHTIF, W E B . AT AT DLk %8 I B 4 S T
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LOG

Action; Record data A

FIr Event: As set in flr log options v

Flash Type: As set in flr log options v
Matching: As set in log options v
Averaging: On o

A 113: B F— MR
XABIES

LOG[Close file] i s AL S 4. WIRBA AT, Az L tta HAME.
LOG

Action: Close file b

B 114: SCHE ST
7.11 LOOP

LOOP & EEIBITHIPER. 5 5 M. id% (Count), HF4:Rf[a] (Duration), % (Control),
B FACAE (Listand File)s

7.11.12%%

L R BRAT A SEAE A E BB, fE ] LOOP[Count] &30, AR PLE X — N2 &RV % (0,
1, ... FATALLEE “Minimum time per cycle” SR HIEIR, 75 & IR E] FR ) 24 0.1 s.
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Program LOOP

¥ LOOP(count="5", var="x'}
Type: Count v
SHOW(items="x")
Count: 5
Must eval() to an integer
Run |og Index variable: x
Opticnal iabl

12:56:22 Started Minimum time
12:56:22x =0 per cycle: sec
1256:22 x=1 (Optional} Must eval() to a number (default=0.1
12:56:23x=2
12:56:23x=3
12:56:23x =4
12:56:23 Stopped

K 115: LOOP ic %, 5/MEM, K519 x, AT AL 5

7.11.2 RFBEIf[A)

W IR AT TAEAE — SE Al ] 7EF, A LOOP[Duration] 1%, FAITATLAE X — A&, A& TR
IXANMIEFR HLLL s g BT I ]
Program LoOP

¥ LOOP(dur="5", units="Seconds’, var="x', mininc="0") [ N
; L Type: Duration A |
SHOWIitems="x")
Duration: 3[ Seconds v |
Muist eval{) to a numiber
Run Ir;:-g Elapsed time
variable: 5
13:03:43 Started Minimurm time e el
13:03:43 x = 0.000213 per cycle: EJ,,
13:03:43 x = 0.410153 Dptional) Must eval{) 1o a number [default=0.1)

13:03:44 x = 0.938826
13:03:44 x = 1.469727
13:03:45 x = 1.900386
13:03:45 x = 2.322318
13:03:46 x = 2.860055
13:03:46 x = 3.372189
13:03:47 x = 3.89833
13:03:47 x = 4.330667
13:03:48 x = 4.841978
13:03:48 Stopped

B 116: LOOP #F4Lmta], #t5s, AW HEIEITFLHTR (‘Min time’=0)

7.11.3 5%

IR A IR TR FI R H P EH, ] LOOP[List]. {ERFRALIENT, FAlar 4 i38 8k
WY T AR — ANk HEME . AT BATE Table A& A
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Program LOOP

¥ LOOP{list="(10,20+5,30,40)", var="x', mininc="1")

SHOW(items="x")

Run log

13:10:19 Started
13:10:19 x =10
13:10:20 x = 25

e

List:

Loop variable:

Minimum time

per cycle:

List

v

{10,20+5,30,40)

13:10:21 x = 30
13:110:22 % = 40
13:10:23 Stopped

117: LOOP]List] %445

7.11.4 XX

IR BAVEE S B AT, BIR—4T, I ATAMEH] LOOP[File]. 87— 430, BRI
THAPE =47 AT LUE L — DR EERIEAE A — 4T WERBATHE, JATAT LA 617,

BRI AR ot — M R IR H AR

/home/licor/apps/system /tests/steps/LOOP file_test.py

¥ GROUP(True, Tab delimited file’)
SHOW(string=""* * * Tab Delimited Fie * * *~)
ASSIGN('Nie’, exp=""/home/licor/appsisystemtestsinputs/parsetest tab. tat')
SHOW/(string=""Parsing OFF")

P LOOPIfile="file", var='x')

SHOW/(string=""Parsing ON"™)
P LOOP(file="file", var="x', parse=True, delim="Tab')
ASSIGN('tabok’, exp="lastine{0] == '1__tine{2] == ‘1" and len(lastline)==3")
P GROUP(True, ‘Comma delimited file’)
P GROUP(True, ‘Space(s) delimited file)
EXEC(0, source="BP setResult{'Pass’ If tabok...")

SHOW(items="tabok, commack, spaceck. BPgetResult()"}

LOOP

Type:

File Name:

Parsing:

Skip lines:

Line variable:

Minimum time
per cycle:

sec

& 118: LOOP[List] &
%1, [homellicor/apps/system/tests/LOOP _file_test.py. %FE/F MM T = ANKESEANSCAE, SO 2591

W CHE SRR tab LN, F R

/home/licor/apps/system/tests/inputs/.

tab

CLAT AT BB 7 47 B oom ) . S0 fF AR
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parsetest_comma.txt parsetest_space.txt parsetest _tab.txt

100,20,5 100,205 10020 5

1000,21,4 1000,,,21, 4 100021 4

1500,22,3 1500.,22,3 %0022 3

200,23,2 Le200000,23000,2 20023 2

100,241 010024, 1 10024 1
Run log Run log Run log
16:58:37 Started 16:59:36 Started 17:00:05 Started
16:58:37 * * * Comma delimited file * * * 16:59:36 * * * Space(s) delimited file * * * 17:00:05 * * * Tab Delimited File * * *
16:58:37 Parsing OFF 16:59:36 Parsing OFF 17.00:05 Parsing OFF
16:58:37 x = 100,20,5 16:59:36 x=10020 5 17:00:05 x =100 20 5
16:58:38 x = 1000,21,4 16:59:36 x = 1000 21 4 17:00:05 x = 1000 21 4
16:58:38 x = 1500,22,3 16:59:36 x = 150022 3 17:00:05 x = 1500 22 3
16:58:38 x = 200,23,2 16:59:36 x= 200 23 2 17:00:06 x = 200 23 2
16:58:38 x = 100,241 16:59:36 x = 100 241 17:00:06 x =100 24 1
16:58:38 Parsing ON 16:59:36 Parsing ON 17:00:06 Parsing ON
16:58:38 x = ['100', '20', '5] 16:59:36 x = ['100', '20", '57] 17:00:06 x = ['100, 20, '5]
16:58:38 x = ["1000', '21', '4" 16:59:36 x = ["1000", '21', '4"] 17:00:06 x = ['1000', '21', '4]
16:58:38 x = ['1500', '22', '3 16:59:36 x = ["1500', '22', '37] 17:00:06 x = ['1500', '22', '3
16:58:38 x = ['200', '23', "2 16:59:36 x = [200', '23", '21] 17:00:06 x = ['200', '23", '2]
16:58:38 x = ["100', 24, "1 16:59:36 x = ["100", '24", '1"] 17:00:06 x = ["100", 24, '1"]
16:58:38 Stopped 16:59:36 Stopped 17:00:06 Stopped

119: LOOP[file] z4451
ERARNM T, REFTHRAT SR DR, JEHMBITRE N a2 TR B rikd i
FredEE HiE R (Python ) float() K%, (HARAFRAIFEATE . WIRIRAT 7 X S E R A7 — M),
SETCONTROL £ AFRA Iflrix Lk 4.

7.12 PROPERTIES

PROPERTIES féibIRAMTREEF LI E (5 BP, DLz BP [ verbostity (G247 HEHH ).

Verbose: | False v

Entries inrunlog

Pause: False v

Pause if True

& 120: {# /] PROPERTY RE{EREF
Verbose, ERNJCH], iz T HERMHIE. £/ Verbose W& N False, 1217 H A B R &Hith T
IHAEE R E B SHOW [ LA SRR . 24 Verbose BN True, JUF-AT b RES S AEIE4T
H & BRI
Wik Pause JETEH True, BP ig47T RiZA RN 8T XA B +0AH, 80& THRFIEREF
HLEIH P A B AR IEAT
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7.13 RETURN

TETURN £ 355E H DEFINE, (#EHFFEF.
RETURN A AEEMIS . WERIRA 1A EM DEFINE 3R [F{E, SH4& i 25000 B @ 5| F A& T

o
&y
o

7.14 RUN

RUN & H T BP EfL B35 —4 BP.

RUN(""/home/licor/apps/examples/RunTimeSeries.py"")
\\ File: iples/RunTimeSeries.py" “
p GROUP(True, 'AutolLog')

Must eval() to a string

K 121: i H BP K5 3h 71 4h i BP

7.15 SETCONTROL

SETCONTROL Ef7FA 1% BIEHI ol R4 H %, Target 17 LA T U5 #6724, Value 17448
PR3 H T H AR T RS 2 57
SETCONTROL
) (MUSI'_ targets use
Target: a numeric value.
Value: 300

ol il *
Must eval() to float
Target (from

expression):
Dpticnal) Must eval() to a string
SETCONTROL{"COZ_r', 300", "float’) -~
SETCONTROL('Déol", “high®, "} SETCONTROL
™ Some targels use
Target: fixed string values,
Digital VO part 1 [pin &
Value:  high [ v ‘
Target (from
expression|:

match one of the fixed choices, the hint wi
provide an evaluation option.

The fixed string choices (all but the
fow last one)
Cf you type or select an entry that does not) i
Il

Value: | 141

& 122: A[F H¥rE SETCONTROL #H
WRIBRA A AR B AT R 8 H AR AS R B AP, RAME A Target CREAFRIAZD . XESEHK

Page 94

ERBRAT RUIMENSER

Add.: It RTEEIIERE 2 S KE A B 22F P.C.: 100035
Tel: 010-64093960 Fax: 010-66001652 Web Site: www.ecotek.com.cn E-mail: info@ecotek.com.cn



http://www.ecotek.com.cn/
mailto:info@ecotek.com.cn

ecotek ixrasnsanas

EATHZEFR 2 I ZS, IR H N RAT 4. B, W R IRATA 8 NS s B AR AR, AT LK
SETCONTROL JEAJEA IO, BUE x RORFHENTAT, ATHEMA%H: target CFRF) BLA value
(BUARRIERD, B E AR ¥ & Target Jy x[0] I value ¥ &y x[1].
Y “Value’ NEIEAER, @Il 122 (1 Diol, K[ &M% H RFRAMEZITHIEREZH, ~#&N Diol
O e B S = P

ey Result

Value

high At design time, same as selecting high from the menu.

'high’ At run time, evaluates to a string, so becomes high.

0 At run time, sets Dio1 like you had picked low.

XXX At run time, assuming you have defined xxx, and it evaluates to 'high’, 'low’,
'input’, 1, 0, or -1, then this is fine.

in'+'put’ At run time, evaluates to a string ('input'), so same as input.

99-100 At run time, evaluates to -1, so same as input.

7.16 SHOW

SHOW HTENR|H & ATLARE —MEREFIER, sE K74

SHOW

Type: @ List of variables Formatted string

Program T

Items: f.g
ASSIGN('g', exp="100")
Comma separated list of variables
ASSIGN('F, dd=DataDict('Flow",'Meas¥ track=True)
SHOW({items="1.g") SH

SHOW(string=""Hello, world. f is {0}"'.format({f}")

—_ Type: List of variables @ Formatted string

Run |og String: "Hello, world. f is {0} .format(f)

Line to be displayed
10:52:06 Started

10:52:06 f = 0.154909

10:52:06 g = 100

10:52:06 Hello, world. f is 0.154909
10:52:06 Stopped

& 123: £/ SHOW

7.17 TABLE

SHOW ITENE|H & W LHRE N EEIIR, sBiE s r 745
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TABLE

Variabl

Table of controls and settings.

Fixed additions:

Prﬂgram . comma separated lis
Dialog
TABLE('table’, =C02 rx 4 settmqs:-}—“'f interface:

¥ LOOP(list="table", var="x")

WAIT(min="120", max="200", e ="True') Loopr

LOGI) Type: List v
List: @
Must eval() to a list or TABLE
Loop variable: X

Minimum time
per cycle: sec

/& 124: TABLE 7£ LOOP][List] $47
LOOP ¥ EHAPATIERMS M HATH AR EN R E . B— M2 5, B2 ERENAT Bix
(row targets) (M RJB) AZATHASIIME. WRATARNNE, etz Hir. K, xS
FEfr REE - SERMARE, HEMNPRE K.

7.17.1 RERBHIEN

HRE MR TABLE, —ANAess, 53— Ngit, — Ml EOy R E - (& 125).
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TABLE
Name: table
ariable
Settings:
Table of contrels and settin
Program _— Fixed additions: wait
TABLE('[abIe', <Qin + 2 items x 4 Se"lngSZ') J— omuma separated list
wait: mins [ Numeric W,
units format
Dialog
interface: None b

H used in DIALOG

m-_—-
1 m 1500.0 1000.0 500.0 100.0

pmsim it

, G o o m o o

3 wait 2.00 3.00 4.00 5.00

-y

D CID CD =D @D

B 125: —AELA P/ A4 B ST R

— M E R DN EA A key 17 4L
“values” — MR, A% EZE@;A—‘/]\??Z} CHFR) MR GEESFIR) ocd.

13

aux” — NI key 5 “value” FIRHFHIFERF (HAR) MK BANKEM key M-

“control”: True or False
-“staticmeta”: True or False, 4134 True, £ KT “units” Fl “format” [ key.

B ARG m AR 6] 5 (R B ED:

{

#value =7"FIZ, 744 qin, color_gin, wait
# I ZEHIFH, —1Fr, F— 1 HEEE
# FIH I

"values'
[
"Qin",[15
1

[
"Color_Q
1

[

“

00,1000,500,100]

in",["r60","r70","r80","r90"]
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# staticmeta ¥ false, AUl 4 (7 FIFE

"wait",[2,3,4,5]
]

I

"aux": {
"Color_Qin": {

"control": True,
"staticmeta": False

b

# staticmeta %true, &4/ FIRE O 7 HAE

"wait": {

"units": "mins",
"format": ["f",1,2],
"control": False,
"staticmeta": True

2
"Qin": {

"control": True,
"staticmeta": False

¥
¥
¥

7.17.2 H & XPAT

WA T BACIZATH X TABLE HE4T H & SRR, I8 AFRATN Z A4 E 126 HoaR RS, ©Z A
T LOOP[List] Ak it 72
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Standard method of executing a TABLE
TABLE('table’, =(in + 2 Bems x 4 settings=)
¥ LOOP(list="table®, var="}

WAIT{dur="wast", units="Saconds’)
Equivalent: /home/licor/apps/examples table_exec

TABLE[table’, =Qin + 2 Rems x 4 ettingd>)

SHOWY iterms="table")

ASSIGNI'target’, exp="row|[0]")

SHOWY{string=""{0} to {1} formatitarget

W ELSEI()
EXEC|D, source="BF register This(banget

WAIT{dur="wail", units="Seconds’)

ute.py

See the table definition.

Loop aver the number of values in the first row, col =0, 1,2, )

Enough values in this list?
ASSIGNI value Est', exp= V( g )
w IF{"col < lenivalue_list)"}

value_list[cal])*}

SETCOMTROL[“target®, “valwe list|col]®)

w |IF|“table['aux'|[target]] ‘contral’]®) -
’ v ~———{(Is this a contral7)

W LOONCount="lnfiabis{mliarRaiixlP ““L‘_'T_"'_’,,_.__{Luup over the rows. row = [*Qin”, [1500, 1000500, 100]), )
T LOOP{list="Lable]"valset® |, vaf="row']

Sat the value {f'rrhrf _.r.l.'\-'f[rwh'” of a variable |:.|rrr_4,lr.l' = "w;lit":l)

. walhu,.. ")

Ru log

17:34:02 Starved

17:34:02 table = {aux’ {Color Qin: fcentrol’; True, staticmeta’ 4
17:34:02 Qin vo 1500

17:%4:02 Color_Qhn to réd

N

173402 wast ta 2
17:34:04 Qin to 1000 I:The wval

e af table, all on one Iine.]

17:24:08 Color Qn to rT0
17:34:05 wast to 3
17:34:07 Qin vo 500
17:34:07 Color_(ln to r&0
17:34:07 wadt (o 4
17:34:09 Qin to 100
17:34:08 Color_(in to rad
17:34;00 walt to 5
17:34:11 Stopped

B 126: —AN BB B AR XS AR PAT HIEEAT SR AR HIARAR

7.18 WAIT

WAIT H =ANKAL: Fr&2if A (Duration), FaiEt: (Stability), BE#| (Until) — KA H], LA
SR EGEAT . B TR AN A, T R R S AE Start FEER/AT Monitor BE CHIE R ) A 5T

iR

Open/New Build

@ O D D @D

Set

Start

Waiting 14.0 hrs Clear

Monitor (1)

7.18.1 Duration

WAIT[Duration] & {FH4T B 245 7€ (1)

& 127: BT

— BRI ]

Page 99

ERBRAT RUIMENSER

Add.: It RTEEIIERE 2 S KE A B 22F P.C.: 100035
Tel: 010-64093960 Fax: 010-66001652 Web Site: www.ecotek.com.cn E-mail: info@ecotek.com.cn



http://www.ecotek.com.cn/
mailto:info@ecotek.com.cn

ecotek wxnssnzsras

Program WAIT
WAIT(dur="10", units='Seconds') i
\ Type: Duration v
Run lo Duration: 12: Seconds v
g Must eval() to a number

10:25:41 Started
10:25:51 Stopped

& 128: WAIT[Duration] i+

7.18.2 Stability

WAIT[Stability] 5 H#5 . 55— 80/ i/ M) o B R s BB ORI ), G S i e e SLRE
WL, FrPM eIl IR 30 s Ja DL AAERCRSEAFIN (8] 60 s 2 /i, 412R Eearly match 4y True,
HHMRS AN (Cr5 Hs) W2 N AR e EbrdE, Ak TILA,

95| < g mtfme |28 | _ g 3 et ima

- -
min min
WAIT
Type: Stability v
Minimum: 60
Program secs
Must eval() to a number
PROPERTIES(verbose="True") Maximum: 120
secs
WAIT(min="60", max="120") Must eval() to a number
Early Matching: False ‘ v ‘

Run log

17:57:07 Started

17:57:07 Stability Wait part 1: 60.0 secs

17:57:12 Wait ended by user

17:57:12 Stability Wait part 2: 60.0 secs or until stable
17:57:15 Wait ended by user

17:57:15 Stopped

& 129: WAIT[Stability] %F

7.18.3 Until

WAIT[Until] 845 — KA HSEAN ] & 130 J&oR 1 Sl — I RIAN R 7 i
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WAIT
Type: 1 Until v
Program

PROPERTIES(verbose="True") Format: ‘@ Explicit String
WAIT(until=(15,30,0) — |

Time: 15 30 0

hh (0-23) mm
Date: Yes

WAIT with explicit date

Type: Until b, 4

Program

Format: @ Explicit String
PROPERTIES(verbose="True")

WAIT(until=(15,30,0), date=(2019,6,11)) +—""| Time: 15 30 0
hh (0-23) mm i ss
Date: Yes 2019 ’ Jun v’ 1
yYYY "~ Month dd
Program WAIT from string

PROPERTIES(verbose="True") ( .
Type: Until s

WAIT(until="15.5") —0 |

Format: Explicit @ String

A variety of formats, including
variable names, can be used ‘
hare [Date] time: 155

Must eval() to time or formatted datetime.

Format:

Python strptime format (optional)

Run log

10:54:36 Started
10:54:36 WAIT until Tue Jun 11 15:30:00 2019

& 130: WAIT[Until] A [E #2305 1%

WHE A R E H AR e R [ 20t 25, IBAREF & — B S Ar I 55 R A TE] .

“String” &30 (& 130 &£ N75) 2R N a H AR 5 — Ml ik £ 0 7% R JRATESE e Ll
mfktee, B HM, 78 Format XJiEHEF A srtptime SRIGEM . 75 NAUAAE B /NS R T8 2 7
i, B hh:mmm. 41~

o —LGIRE N A HIAR G, AR SORER AT, BRAETRA A B 48 5 I8 [ A

[Date] time Format Interpreted as

10 10:00:00 am

55 05:30:00 am

14:22 14:22:00 pm

8:30:6 08:30:06 am

6 Dec 2019 12:33:45 %d %b %Y %H:%M:%S 6 Dec 2019 12:33:45
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7.18.4 Event
WAIT[Event] ZE£FF1IEIRATE € FIASIA True. N ERIBFREEFRATEEH LI-6800 SRITiExK 17, B

FALAXT LI-6800 FRIVEIE 75 28 2 A B (IR 3] 400 AT THI

/home licor /apps/system /tests WAIT _event_test.py WAIT

ASSIGN(Tlow’, dd=DataDicti'Flow’,'Meas’}, track=True)
Type: Event v
SETCONTROL("SysConst:AvgTime', 0", "Mloat”)
SETCONTROL("Pump’, "auto", ")

SETCONTROL("Flow', "500", "fMloat’)

Event: flow = 400

SHOMW(string =""Waiting for flow to get above

WAITY t="fl 400%)
{even oW = WAIT

ASSIGN('start’, exp="datetime.nowi}"]

SHOW(string=""* Your Test: Make flow go below 100 == ") Type: Event ol

SHOW(string=""fu are being tmed! ™) = |
Event; flow < 100
# Flow ON
Must eval() to a bookean
WAIT{event="flow =< 100")

ASSIGN{"ourTime', exp="|datetime.now()} - start).total_seconds{)")

SETCONTROL("SysConst:fwgTime', 4", "float’)

SHOW(string=""four time = {0} secs' format{YourTime}")

Run log

11:31:05 Started

11:31:05 Waiting for flow to get above 400
11:31:08 * * Your Test: Make flow go below 100 * *
11:31:08 You are being timed!

11:31:17 Your time = B.652296 secs

11:31:17 Stopped

& 131: WAITEvent 241

7.19 WHILE

Mg AN True BF, WHILE #HT79538 . “Minimum time per cycle” $85€ T BEAEI 7 Ba BEIXIG I
fR B /NI TE] (AR . BRINY 0.1's. BN 0 mME 24 T —H 8 v] LRI #4708 G4 059,

K 132 16762 — BIEA B RIAE S Z ST 20 umol/s, WHERIRATIEZ TP Bk i = S8 R R
197, PR — BT, BEIEEEEAFTITH %, SFFE IR, e 1 min B EEH]

/home/licor/apps/system /tests /WHILE_Chamber_Open.py WHILE
ASSIGNI'F, dd=DataDict('Flow s'.'Status'), track=True)
- Test: f=20andt < &0
SHOWI(string=""Waiting for chamber to close\n{for Flow_s to be = 20)™) Y ————— 8
Aust #vall) to a boolea
¥ WHILE["f < 20 and t < 60", var="t', mininc="0") Elapsed time .
variable:
# <Insert steps here> (Optional) Variable
Minimum time o
per cycle: e
Run Iog (Optional) Must eval(] to a number (default=0.1
11:46:02 Started
11:46:02 Waiting for chamber to close
(for Flow_s to be > 20)
11:46:13 Stopped
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A 132: WHILE %44

B A

T2 | B R G

A LA ] SETCONTROL f 42 il

Type Group Name Description

Auxiliary  Analog ALxPwr Voltage for the auxiliary power port in

head
Dac D/A#1 (pin 2) setting
Dac? D/A#2 (pin 3) setting
Dac3 D/A#3 (pin 4) setting
Dacd D/A #4 (pin b) setting
Digital ADCTPullup ADC Channel 1 pullup (pin 21}

Dio1 Digital /O port 1 (pin 6)
DinZ? Digital YO port 2 (pin 7).
Diod Digital VO port 3 (pin 8).
Diod Digital VO port 4 {pin 9).
Diob Digital I/O port 5 (pin 10).
DioB Digital VO port 6 (pin 11).
Dio7 Digital VO port 7 (pin 12).
Din8 Digital YO port 8 (pin 13).
Exciteb 5V Excitation (pin 25).
Powerl1?2 12V Power (pin 23).
Powerb 5V Power (pin 14).
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Mame

Constants Fluorometry

Gas

Exchange

Leaf Temp

Soil

System

User Defined

FLR:Adark
FLR:Fm

FLR:Fo
FLR:PS2/1
Const:Geometry
Const:Custom
Const:K

Const:s
LTConst:deltaTw

LTConst:AT1
LTConst:AT2
LTConst:iTeb
Soil:#Reps
Soil:CircPump_%
Soil:Duration
SysConst:AvgTime
SysConst:Oxygen

User:myfirst
User:mysecond

Description

Dark photosynthetic rate

Value of dark adapted Fm

Value of dark adapted Fo
Fhotosystem distribution factor
Leaf type

1-sided BLC for custom
Stomatal ratio

Leaf area

Wall temperature difference from air
temp (for en- ergy baance)
Fractional contribution of leaf
thermocouple T1

fractional contribution of leaf
thermocouple T2

Fractional contribution of leaf energy
balance

Soil measurement rep count per
measurement

Circulation pump speed

Soil measurement duration
Systemn average time

Oxygen concentration
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Type Group Name Description
Env Coz CO2 On/Off CO, Controller on/off
Controls C02_% COy injector setting (0-100)
CO2_r Reference CO, control set point
CO2_s Sample COy control set point
Color Color_All Color specifier for all sensors
Color_Con Color specifier for light source
attached to console
Color_FIr Color specifier for fluorometer
Color_Head Color specifier for light source
attached to head
Color_Qin Color specifier for all sensors
contributing to the leaf
Fan Fan On/Off Fan Controller on/off
Fan_% Fan speed power (0=0ff, 100=Ffull)
Fan_blc Boundary layer conductance set
point (controlled by fan speed)
Fan_rpm Fan speed set point
Flow Flow Flow rate to chamber
Flow On/Off Flow Controller on/off
Flow_% Flow split setting (% to leaf chamber)
Pump Pump speed setting
H20 Desiccant_% Direct control of desiccant tube
(0=bypass, 100=full scrub)
H20_On/Off H50O Controller on/off
H20_% Direct H,0 control from full dry (-
100) to full humidity (100)
H20_r H,O Reference set point
H20_s H,O Sample set point
Humidifier-% Direct control of humidifier tube
(0O=bypass, 100=full wetting)
RH_air Chamber relative humidity set point
SD_air Saturation Deficit (air) set point
VPD_leaf Vapor Pressure Deficit (leaf) set point
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Type Group Name Description
Light Q_All All light source(s) set point
Q_Console Light source attached to console set
point
Q_Flir Fluorometer actinic set point
Q_Head Light source attached to head set
point
Qin Light incident on leaf set point
Pressure Pressure Chamber over-pressure pressure set
point
Pressure_On/Off Pressure Controller on/off
Pressure_% Chamber over-pressure control
setting
Temp Tair Chamber air temperature set point
Temp_On/Off Temp Controller on/off
Tleaf Leaf temperature set point
Txchg Heat exchanger set point
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Type Group Name Description
FIr Settings Dark DARK:After Far red off time after actinic off
DARK:Before Turn far red on time prior to actinic
off
DARK:Duration Dark pulse duration
DARK:FarRed target ~ Dark pulse far red target
Induction IND:Duration Induction flash duration
IND:Red target Induction flash red target
MPF MPF:Phase 1 MPF phase 1 duration
MPF:Phase 2 MPF phase 2 duration
MPF:Phase 3 MPF phase 3 duration
MPF:Ramp MPF ramp control
MPF:Red target MPF red target value
Measure Meas:AverageTime Averaging time for Fs and Fs’
Meas:DarkModRate Modulation rate for dark
measurements

Meas:FlashModRate =~ Modulation rate during flash events
Meas:LightModRate =~ Modulation rate for light

measurements
Meas:Modulation Modulation control:
Meas:Recording Turn flr recording on/off
RF RF:Duration Rectangular flash duration
RF:Red target Rectangular flash red target value
Log Fir FIrOpt:Action Fluorometer Action at Log
Options FIrOpt:Auto Threshold for Automatic MPF
FIrOpt:FlashType Fluorometer Flash Type
FIrOpt:MinFlash Minimum flash interval
Match MchOpt:CO2Change Match if CO2_r changed >
MchOpt:CO2Delta Match if |[CO2_r - CO2_s| <
MchOpt:Choice Match when logging?
MchOpt:Elapsed Match if elapsed time by

MchOpt:H20Delta Match if [H20_r - H20_s| <
MchOpt:H20Change Match if H20_r changed >

Std LogOps:MakeExcel Also create Excel log file
LogOpts:AvgTime Additional averaging time
LogOpts:Beep Beep on log
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Type Group Name Description
Misc Match Mode Mch:AvgTime Auto match stats averaging time
Mch:CO2 limit CO, delta rate of change green light
threshold
Mch:HZ20 limit H,Q delta rate of change green light
threshold
Mch:Mode Match mode action
Mch:Timeout Auto mode timeout time
Power PowerState Sleep/Standby mode control
Settings
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B3 B

R SRR

AL ASSIGN W 2 FRofR 25 o

Type Group Name Description

Auxiliary Analog AuxPwr Voltage for the auxiliary power port

in head
Dac1 D/A#1 (pin 2) setting
Dac?2 D/A#2 (pin 3) setting
Dac3 D/A#3 (pin 4) setting
Dac4 D/A #4 (pin B) setting
Digital ADC1TPullup ADC Chan1 pullup (pin 21)

Dio1 Pin 6: low, high, input
Dio2 Pin 7: low, high, input
Dio3 Pin 8: low, high, input
Diod Pin 9: low, high, input
Diob Pin 10: low, high, input
Diob Pin 11: low, high, input
Dio7 Pin 12: low, high, input
Dio8 Pin 13: low, high, input
Exciteb 5V excitation (pin 25)
GPIO State summary (pins 13-6)
GPIOdir Direction summary (pins 13-6)
Power12 12V power (pin 23)
Powerb 5V power (pin 14)
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Type Group Name Description
Env Controls CO2 CO2:Label CO2_r, CO2_s, or blank
CO2:Percent COg injector target (if manual) %
CO2:Scrub auto, on, off
CO2:SetPoint CO, setpoint (if auto) mol mol
CO2:Status 0=off, 1T=manual, 2=0ff target, 3=on
target
Fan Fan:Percent Manual set pointmol s
Fan:SetPoint Automatic target (target units)
Fan:SetPoint_rpm Automatic target (rpm)
Fan:Status O0=off, T=manual, 2=off target, 3=0n
target
Fan:Target (if auto) RPM or BLC
Flow Flow:Percent Flow setpoint (if manual) mol s
Flow:Pump auto, high, medium, low, minimum,
off
Flow:SetPoint Flow setpoint (if auto) mol s
Flow:Status 0=off, T=manual, 2=0ff target, 3=0on
target
H20 H20:PercentD % Desiccant (manual)
H20:PercentH % Humidifier (manual)
H20:SetPoint H20O setpoint (target units)
H20:Status 0=off, T=manual, 2=0ff target, 3=0n
target
H20:Target H20_r, H20_s, RH air, etc.
H20:Teff Coolest temp in chamber
H20:TlowlLab Label of coolest chamber temp
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Type Group Name Description
Env Controls Light Con:ColorMix Mix resulting from color spec
(continued) Con:ColorSpec Color specification
Con:Control off, setpoint, percent or test
Con:Info Console light source info
Con:Percent Manual %s: red blue farred
Con:Setpoint Actinic setpoint mol m s
Con:Status Con: 0=off, 1=manual, 2=0ff target,
3=on target
Con:Trans Transmittance
Fir:ColorMix Mix resulting from color spec
Fir:ColorSpec Color specification
Fir:Control off, setpoint, percent or test
Fir:Info Flrinfo
Flr:Percent Manual %s: red blue farred
Flr:Setpoint Actinic setpoint mol m s
Flr:Status FIr: 0=off, 1=manual, 2=0ff target,
3=on target
FIr:Trans Transmittance
Head:ColorMix Mix resulting from color spec
Head:ColorSpec Color specification
Head:Control off, setpoint, percent or test
Head:Info Head lightsource info
Head:Percent Manual %s: red blue farred
Head:Setpoint Actinic setpoint mol m s
Head:Status Head: 0=0ff, 1=manual, 2=0ff target,
3=on target
Head:Trans Transmittance

Page 111

ERBRAT RUIMENSER

Add.: It RTEEIIERE 2 S KE A B 22F P.C.: 100035
Tel: 010-64093960 Fax: 010-66001652 Web Site: www.ecotek.com.cn E-mail: info@ecotek.com.cn



http://www.ecotek.com.cn/
mailto:info@ecotek.com.cn

ecotek wxnssnzsras

Type Group Name Description
Env Controls Pressure Press:Percent Press setpoint (if manual) mol s
(continued) Press:SetPoint Flow setpoint (if auto) mol s
Press:Status 0=off, T=manual, 2=off target, 3=0n
target
Temp Temp:Hold Tleaf control suspended (chamber
open)
Temp:SetPoint Automatic set point
Temp:Status 0=off, T=manual, 2=off target, 3=o0n
target
Temp:T2use O=none or out, 1=in, 2=avg
Temp:Target Txchg, Tair, Tleaf
Temp:TleafOp Tleaf control option value
Temp:TleafOplD Tleaf control option ID
Log Options FlIr FIrOpt:Action 0O=None, 1=Flash, 2=Flash+Dark
FIrOpt:Auto Threshold for Automatic MPF
FIrOpt:FlashType 0=Auto, 1=RF, 2=MPF, 3=Ind
FIrOpt:MinFlash Minimum flash interval

Match MchOpt:CO2Change  Match opt: CO2 changed >
MchOpt:CO2Delta Match opt: [CO2| <

MchOpt:Choice Never match / Always match / Only
match if

MchOpt:ChoiceNum  Match: 0=Never, 1=Always, 2=If

MchOpt:Elapsed Match opt: elapsed time >

MchOpt:H20Change  Match opt: H20 changed >
MchOpt:H20Delta Match opt: [H20] <

Standard  LogOps:MakeExcel Also create Excel log file
LogOpts:AvgTime Additional averaging time
LogOpts:Beep Beep on log
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ype Group Name Description
Matching Auto Mch:AvgTime Auto match stats averaging time
Config Mch:CO2 limit CO, delta rate of change green light
threshold
Mch:H20 limit H, O delta rate of change green light
threshold
Mch:Timeout Auto mode timeout time
Status Mch:AutoFrac Fraction complete of an automatic
match
Mch:LogLabel Match label (shown on log button)
Mch:Message Result of previous match
Mch:State O=inactive, T=manual, 2=automatic
Mch:ddCdt CO, stability during match
Mch:ddHdt H, O stability during match
Misc Logging LOG:FileName Name of current log file
LOG:FileTS Timestamp of last opened log file
LOG:IsFileOpen Is alog file open?
LOG:LastRem Latest logged remark
LOG:ObsCount Observations logged
LOG:State Is alog event active?
Power PowerState on, standby, sleep
PowerValue 0=0n, 1=Standby, 2=Sleep
Stability Stab:Stable Number of items checked for
stability
Stab:State Stability state: Stable/Total
Stah-Total Niimber of items stable
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B C

list_utility #&bR

#!/usr/bin/env python3

# -*- coding: utf-8 -*-

# Thanks to Ari Kornfeld @ akorn@carnegiescience.edu
import numpy as np

from random import sample

def linearList(vv1, vv2, nn, rounded=2):

#v1 - starting value,

#v2 - ending value

#n - number of values

v1 = float(vv1l)

v2 = float(vv2)

n = int(hn)

v_range = [f for f in list(np.linspace(0, 1, num=n))]
setpoints = [v1 + f*(v2-v1) for f in v_range]

return list(np.around(setpoints, rounded))

def randomList(v1, v2, n, rounded=2):

return sample(linearList(v1, v2, n, rounded=rounded),n)
def makeOrtho(listOfLists, lock_index=-1, max_cor=0.1, outfile="):
# listOfLists should contain 2 or more lists of setpoints. If
sizes not equal, smallest size isn

# returns listOfLists with setpoint sorted to provide maximum
orthogonality (minimum correltion)

# if you don't want one of the lists sorted, specify that index
as lock_index. 0 = first list, 1 = 2nd, etc.

listCount = len(listOfL.ists)

n = np.min([len(x) for x in listOfLists]) # n is smallest list
size

print(n)

iter =0

if max_cor < 0.05:

max_cor = 0.05

orthogonal_enough = False

p = lambda i: sample(listOfLists[i], n) if i !=lock_index else
listOfLists[i][0:n]

while not orthogonal_enough:

result = np.matrix([p(i) for i in range(listCount)])

#to test bad ortho: data.frame(T=T_range, C=C range, Q = Q_
range)

# now check that the variables aren't too strongly

correlated
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corl = np.corrcoef(result);

np.fill_diagonal(corl, 0.0) # we don't care about self
correlation

# print(corl)

cc = np.max(np.abs(corl))

# print("cc=", cc)

orthogonal_enough = (cc < max_cor)

iter +=1

if (iter > 500):

max_cor = 0.2 # safety valve

print(iter, “iterations, cc=", cc)

if outfile !=":

try:

file = open(outfile, 'w")

print(‘corr_coeff=', cc, file=file)

for i in range(n):

line ="

for j in range(listCount):

line += str(result[j,:].tolistQ[O][i])+""

print(line, file=file)

except Exception as e:

print('Exception in makeOrtho:', str(e))

return [result[i,:].tolist()[0] for i in range(listCount)] #
return a list of lists

if _name_ =='_ main_ "

n=12

t = linearList(25, 15, 3) + linearList(17, 45, n-3) # make temp
efficient to work through - no big jumps, and start at ambient.
¢ = linearList(50, 1000, n, rounded=0) # test size mismatch
g = linearList(20, 2000, n, rounded=0)

(t,c,q) = makeOrtho((t,c,q), lock_index=0,
outfile="/Users/jon/out.txt")

print(t)

print(c)

print(q)
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https://www.licor.com/documents/be4i41pnc01001y5084na8ma2i6lzpw52

2. ETHEEKPAER, LPMURSHE AL AREEMERTUE, B ERE !
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