Testing LI6400Term for iPhone

Version 2.0.0 jon.welles@licor.com
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Background

The LI-COR LI-6400XT is a scientific instru-
ment used to measure photosynthesis and
other physiological parameters of plants. It
has been available for nearly 20 years, and
has become the world-wide standard for this
type of measurement.

The iOS app LI6400Term allows an iOS
device to control the LI-6400, providing the
same user interface on the device as the user sees on the instrument.

Version 1 of this app has been available since Nov. 2010.

Version 2 of this app, which you are testing, adds some features:

+ replaces the custom keypad with the iOS keyboard, plus some toolbars with special keys.
allows file transfer between the LI-6400 and the iOS device.
allows files to be viewed, plotted, and emailed.
adds a built-in LI-6400 simulator, useful for learning, testing, etc.



The App’s Main Screen

LI6400Term’s main screen is shown below.

Manually enter IP address,
enable instrument simulator.

LI-6400XTs discovered on the LAN
to which the iOS device is currently ——
joined.

Connect to an LI-6400 via our
server. See “Use 1i6400.licor.com”
on page 3.

This is the local portion of what is
described in ??7?

J—

Re-scan for LI-6400XTs on LAN.

Config LI -6400XT5 Rescan

172.24.80.177.6400

PSC-2207 N
172.24.82.159:6400
PSC-1276 N

172.24.80.85:6400

Remote

1i6400.licor.com >
Reachable WiFi

OPEN 6.2.3 —

View Downloaded Files >

Guide to version 2.0.0 —

Manually added address, via Config.

LI-6400XT Simulator, enabled via
Config. See “Use a Simulator” on
page 4.

Users guide for this App. Docu-
[ mentis in the app’s bundle. Uses

a UlWebView.




Options for Testing

Since it is not likely you have an LI-6400 with which to test this app, there are two options: 1) connect
to an actual instrument using a server (1i6400.licor.com) as was done the first time, or 2) use the built-
in simulator. The simulator runs in a separate thread, and it communicates with the main view control-
ler in the same method as with an actual instrument.

Use 1i6400.licor.com

The figure below shows how to connect through the server. If you contact me (jon.welles@licor.com)
prior to testing, | will be sure a unit is connected for you to use.

i licor.com N
zachable WiFi

LA

View Downloaded Files

‘cancel  Authentication  Comnect

Guide to version 2.0.0 Logal: [ %) The instrument you will connect to (Remote ID) is psc1276,
and youy Local ID will be rmt (lower case RMT).

Rem¥e: | psci276 €9

If psc1276 is connected :clive connections: 0
. . . . i i |
and available, it will be in——— periprace o

this list.

ke T nit will likely be in “sleep mode”, and

DL BT DUARA B U, the display will look like this. Touch escape
cause the LI-6400 to Wake UP. . .

(esc) several times, and you will be back
—1Pto the Main Screen. See A Quick LI-6400
Navigation Lesson below.

v

Lreaoxts  OPEN 6.2.3

LI-8400XT Photosynthesis System

Press Any Key

OPEN 6.2.3

pgup pgdn fuser 0% ftull simulator
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Use a Simulator

LI1-6400 programming is done in a home-made scripting language (LPL). LPL has been ported, over
the years, to DOS, Windows, Linux, Mac 9, OS X, and now iOS. The collection of script files that
defines any given version of OPEN (the name of the software on the LI-6400) can run unchanged on
any of these operating systems. The OS in an LI-6400 is embedded Linux.

To “install” a simulator (i.e. to unpack the collection of script files and copy them to the app’s Document
directory), start with the Config button in the app’s main screen.

LI-6400XTs  Rescan

= . . nually Entered Addresses
Manually Entered Addr == — ’ -

—_— (+) | Add an IP
& AddanlP N
@ i Select a version A

Simulators
Simulators OPEN 3.4.3

—( \ - , Add a Simulator
:EééZ)‘Mdd a Simulator OPEN 4.06 \5;

OPEN 5.3.2

© OPEN6.23

OPEN 6.1.4

Ll LA

If the iOS device has internet connec- 1i6400.licor.com s
tivity, a list of available versions is OPEN 6.2.3 @ Reachable WiFi
shown (it’s looking at LI-COR’s down- Simulators
load server). Otherwise, only OPEN
6.2.3 is show, as that one is also con- OPEN 6.2.3 >
tained in the app’s bundle. Misc

View Downloaded Files >

Running a simulator begins a bit differently than connecting to an instrument, since the simulator starts
at “power up”. Basically, if you are asked something, either press return or, if it is a y/n, press y.

“Config LI-6400XTs o Lreaoxts  OPEN 6.2.3 Files OPEN 6.2.3

Welcome to the LI-8400XT : fUser/Configs/UserPrefs
— 8 Select a new configuratise
1i6400.licor.com 5 Version 6.2.3
Reachable WiFi
Simulators |
|7
OPEN 6.2.3 — |

Launching OPEN in

I
* CANCEL® SELECT'

e

7

View Downloaded Files > 5 second countdown can be
Uisiooxts OPEN 6.2.3 skipped by touching return.

LI-8400XT Photosynthesis System

OPEN 6.2.3

Cllls the Chamber/IRGA connected 7_

OPEN 6.2.3

c trin)—A
AHs/Cs - ok

fUser 0% full simulator

Wed Jan 2 2013 16:11:06 12.46V

Cleanup. ..




Testing the New Features

A Quick LI-6400 Navigation Lesson
Below are OPEN’s main screen, New Measurements mode, and an example Menu.
Main Screen New Measurements Mode

Gestures supported by the
simulated LCD:

LI6400.licor.com Files

u-6400xTs  L16400.licor.com  Files

Pan Up, Down - 1 up or down L1-6400XT Photosynthesis System
arrow key generated for each
row height panned.

12.540

OPEN 6.2.4
49.52

fuser 8% full

Pan Left, Right - 1 right or left
arrow key generated for each
character width panned.

0.000224 2.32E+03 0.00219

rtn is return

Touch (in a Fct key label) -
Function Key labels act as but-

ton on the app, and are the Use escape to

main way to get around. back out of
things. Enough
“on! 3 esc touches WI" Open e <close <acd Match
1 ’ se: sy e 1 LogFie file> e remarkc
The lab key rotates through eventually get
function key levels, if more youbacktothe | uemw | fow || we || Tew || Lo
than one is defined. Main Screen. _
Area= StmRat= Sys&Usr
3 & 1 Consts
Imipart View Setup
GRAPH GRAPH GRAPH
AUTO LOG Define Define
3| PROG OPTIONS Stabity Log Btn

Fct keys can have multiple levels, as in New Measurements
Mode, (with 7 and sometimes 10 levels). All currently defined
Fct keys also appear as active buttons in a scrollable view.

Home Menu

LI6400.licor.com Files LI-6400XTs LI6400.licor.com Files
In Menus, use the cursor
control keys to move the About this unit. ..

Contrast & Backlight,.. hlghllghted bar up and Contrast & Backlight...
Risgnestics & Tests down. You can also move

= e the bar with pan gestures on EPTADACRTRS LR
the simulated display. Pan st liad s U g
down = down arrow, Pan up
= up arrow, etc.

—Home Menu.

—Home Menu.

DAC Status...

* EXIT # SELECT

To open a node in a
menu, highlight the
bar, then touch the

| e Exit SELECT node toggle key, Fct
key 1/




How to Create a Data File

One of the new features of this app involves viewing and plotting data files. If you are using the simula-
tor, you will need to create a data file to play with, and the step-by-step is below. If you are connected
to psc1276, it already has data files on it you can use; but feel free to create additional ones.

Urssooxts  OPEN 6.2.3 Fies

LI-8400XT Photosynthesis System
OPEN 6.2.3

fUser 0% full simulatear

Thr Jan 3 2013 12:04:26

1. Starting at the Main Screen, touch
F4 to go to New Measurements.

B.591

Enter/Edit Remarks,

4. You will be prompted for a remark.
You can leave it blank, or enter any-
thing you wish. Touch rtn in the tool
bar, or else return on the iOS key-
board.

By the way, if you are using the simulator,
you’ll probably get this annoying red mes-
sage. You can ignore it, or clear it by
sending a control z. That is, touch the ctl
key, then touch the z key. (The sft (shift)
and ctl keys in the toolbar are “sticky” for
one subsequent key press).

2. Touch F1 to open a log file.

11.108

RH_S %

5...10. Touch F1 5 or 6 times, with a
few seconds in between each touch.
This will log an observation to the file
each time.

OPEN 6.2.3 “Fies

e==IH
+ Jir + CANCEL® 'EELECT’

3. Name the file. If you enter a name
that exists, you will be asked if you
want to overwrite it. It will be OK if you
do, so you can touch o (for overwrite) if
you get that message.

11. Touch f3 to close the file.




The LI-6400 File System

The file system (or at least the portion of it that users access) on an LI-6400 (or a simulator) has three
directories in the “root”:

/dev contains a handful of calibration files
/Sys a hierarchy of LPL (script) files and directories that constitute OPEN
/User contains user data, and a directory named Configs, which hold configurations.

Thus, when you test downloading files, etc., you will find them in the /User directory. For example:

u-6400xTs  L16400.licor.corn Files '

OPENG6.2.3 Remote OPEN 6.2.3 Remote

/

13.208 12.540

=1.8 48.52

0.000224 2.32E+03 0.00219

| 2013 Jan 03 12:00:00

User >D—>
q p Data_.xls
Files 2013 Jan 03 12:00:00
Note: We created two files when we
logged a data file back in How to Create
i| o — gl | .. sl a Data File. Data is a text file, and
Data_.xls is an Excel file (a very old ver-
LoafFan Flow Mixor Temp Lamgp . . . .
2 Fam OFF OFF OFF | | -none sion 2 format). This app can view either
: format.
Area= StmRat= Sys&llsr
3 L] 1 Consts
Impaort Wiew Setup
GRAPH GRAPH GRAPH
AUTO LOG Define Define
5 prOG OPTIONS Stabity Log Btn

_ U-ss00xts  OPEN 6.2.3
u-ss00xts  OPEN 6.2.3

_Utility Menuy

Lreaoxts  OPEN 6.2.3

LI-8400XT Photosynthesis System

OPEN 6.2.3 PCommunications
*Gr

fuser 0% ftull

Lreaoxts  OPEN 6.2.3

_Utility Menu

YFiles

Thr Jan 3 2013 12:04:26

Create a new AutoProgram...

Create a new (empty) file...

Recompute a stored data file...

Reinstall basic config filgs

* EXIT 4

1 Dir filtar Sort Tag purGe
2| Copy Move dup Rename Tin
g View Buiew Edit grapH eXec



Viewing and Plotting Downloaded Files

Below is a step-by-step for how one downloads and views a data file. We’'ll use the simulator, and the
file (actually two files) we created above in How to Create a Data File. First, we need to move the files
to our Downloaded files section.

4 1. Select both files
PEEICS nemote Z 2. Touch the action button
3. Touch Save
4. After the files copy, touch Local
5. Touch the ->View button

Remote

Directories
MIrecLores

Configs > /User/Data
T Data_.xls
ies N /User/Data_.xls
e v . PSC-123
2013 Jan 03 12:00:00 =5 S
Data xls 1 011411.1.spinach.leaf1.techre p#;l
o v /User/011411.1.spinach.leaf1.techrep#1

2013 Jan 03 12:00:00
011411.1.spinach.leaf1.techrep#1_.xIs

/User/011411.1.spinach.leaf1.techrep#i_.xls

011711.dark-adapted.tobacco

/User/011711.dark-adapted.tobacco
011711.dark-adapted.tobacco_.xIs

/User/011711.dark-adapted.tobacco_.xls

For 2 ved files, Copy to iPad and...

Cancel

Save & Email...

Touching the ->View button (step 5 above) puts us in a mode where we can view the files.

Remote Local Data Plot Local Data .xls Plot
<c02>303.9 582.7<at>49.6493</at></co2><h20>-262.1 OPEN 6.2.3
-461,5<at>83.21ﬁdabdﬂox_ﬁrga_zeroxirga_spgn><o| The Jan 3 2013 12:19:45
0.9910.992 }</co2><h20>{1.003 0.998 }</h2o0></irga_s Unite PSC-0990
... OPEN <irga_match><co2>{ 0 0.177048 }</co2><h20=>{ 0.00143% )
2ea MIEEIN Vet O i LightSource=  Sun+Sky 1 0.19
/' 0.100722 }</h2o><firga_match><co2_mixer> =
Data 04 <pump_my=>4500</pump_mvs<ppm:={ 2400 1100 450 27 A/D AvgTime= 4
/User/Data b4 5030 }</ppm=<mv=>{ 5000 3000 1500 1000 500 300 200 Config= fUsar/Configs/UserPrefs/FactoryDefault_6.2.xml
</mv=</co2_mixer=<parin_offset=0</parin_offset><led_cs Remark=
Data_.xls 0_ S <unit>"unknown"</unit>=<mv={ 50 100 1000 3000 5000 }<
/User/Data_.xls et 5 1500 2500 }</gntm:></led_cal><lcf_cal Obs HHMMSS  FTime EBal? Photo
PeC.193 <unit="unknown"</unit= 100 500 1000 150 r n n n ot
men T LEOL J</mv=<gntm:={ 50 100 500 1000 2000 5000 }</q] —> T i % 7
011411.1.spinach.leafi.techrep#1 © <blue><mv>{ 100 200 500 1000 2000 5000 }</mv><qntm 2lz950 oy 0 3
i M &) b7 20 50 100 200 500 }</gntm></blues</Icf_cal></users</li§ i ’
/User/011411.1.spinach.leaf1.techrep#1 s “12:49:45 ¢ 2112:19:53 16,907 0 ]
011411.1.spinach.leaf1.techrep#1_.xls o $STARTOFDATAS 4 12:19:56 19.998 0 1
/User/011411.1.spinach.leaf1.techrep#1_xls =~ Obs HHMMSS®  “FTime® "EBal?® "Photo” "Co 5[12:19:59 22.897 0 1
'Ci* *Trmmol* "VpdL"  “CTleaf* “Area® "BLC_1" Sty 6122002 25,907 0 1
011711.dark-adapted.tobacco © "BLCond”  'Tai"  "Tlea” 'TBKk" "CO2R" *Cd
/User/011711.dark-adapted.tobacco o "H20R* °H208" 'RHR' "RH_S" “Flow" 'PARI
"PARc" “"Press® "CsMch" "HsMch® “StableF* "BLCslog
011711.dark-adapted.tobacco_.xls (5) "BLCoffst®  "f_parin® "f_parout”  “alphak" "Status®
/User/011711.dark-adapted.tobacco_xls = 1 "12:19:48° 1200 12800777 -3.719 24
6 1421 2.842456 26.53 26.02 2Bﬂ
271.54 8.601 11107 2714 i

2439  97.71 0177 These files contain different headers, but the data
1.00 0.00 0.19 442305

2 -121950° 1450 12.8( portions are the same (just stored differently). If
2651 6 1421 2842458 data files have no data (just header), obviously they

289.34 27164 8594 111
1005 2439 97.71 won't be plotable (next).

2.74 1.00 0.00 0.19 442305
3 "12119:53° 17.00 129
2652 A 1401 o8a2ass  ons> o600 | |




Plotting data is fairly straight forward.

<co2>303.9 582.7<at>49.6493</at></co2><h20>-262.1 From either format. if
-461.5<at>88.216</at></h20><firga_zero><irga_span><ci 0 e erio ’
0.9910.992 }</co2><h20>{ 1.003 0.998 }</h20></irga_sf there is plotable data,
<irga_match><co2>{ 0 0.177048 }</co2><h20={ 0.001435 R
0.100722 }</h2o><firga_match><co2_mixer> you are given a Plot
<pump_my=>4500</pump_mvs<ppm:={ 2400 1100 450 27 button.
5030 }</ppm=<mv=>{ 5000 3000 1500 1000 500 300 200
</mv=</co2_mixer=<parin_offset=0</parin_offset><led_cs
<unit>"unknown"</unit><mv={ 50 100 1000 3000 5000 }
<gntm={ 3 45 555 1500 2500 }</antm></led cal><lcf cal
<unit="
Je/m> Data .xlIs
<blue>
20501 |OPEN 6.2.3
&;i‘ Thran 32013 12:19:45 Touch columns to
"Obst | Pec-g999 assign them to an
"G Ty LightSource=  Sun+Sky 1 0.19 .
"B Con |0 AvgTIme= 4 axis on the plot.
"H2OR' |Cenfig= MUser/Configa/UserPrefs/FactoryDefault_B.2.xmi
“PARg" |Femark=
"BLCof
1 *1i|obs HHMMSS FTime
6 lin in in
2?1'5:4 112:19:48
2 12:19:50
;'00 ?1( 3 12:19:53
26.51 4 12:19:56
289.34 512:19:59
10 6 12:20:02
2.
<
R Data_.xls
_— S ST S
& & & F &
1 12:19:48  11.999 0 12.8075  0.077704
2 12:19:50 14,498 0 12.7504  0.078026
3 121953 16997 0 129287  0.07805
4 12:19:56  19.998 0 12,8523  0.077783
5 121959 22.997 0 127108 0.07775¢4
[ 12:20:02  25.997 0 12,8466  0.077926

13.0
+
o + +
B
£ H
+ 12.8
+
+
. |
12:19:47 12:19:55 12:20:02
HHMMSS
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