Testing LI6400TermHD for iPad

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 LI6400TermHD allows an iPad
to control the LI-6400, providing the same
user interface on the iPad as the user sees on the instrument, plus a number of enhancements.

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 LI-6400-specific 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.

+ adds several auxiliary support views, including real time graphs and viewing the operating manual.



The App’s Main Screen

LI6400TermHD’s main screen is shown below.

Manually enter IP address,
enable instrument simulator.

Re-scan for LI-6400XTs on LAN.

LI-6400XTs

Config Rescan
_Bonjour h
. PSC-1276
LI-6400XT_s dlscoyered_ on the 155 ot 80 O Ak >
LAN to which the iPad is cur- ——+
v ioined Fleur >
rently joined. 172.24.80.177:6400
PSC-2207 >
172.24.82.159:6400
| Added
Manually added address, via Con- | ' |
fig. —1172.24.80.83 >

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

LI-6400XT Simulator, enabled via
Config. See “Option 2 - Use a
Simulator” on page 4

This is the local portion of what is
described in “Files” on page 13

Complete LI-6400XT Operating
manual. Similar to what is
described in “Manual” on page 21,
but from this context, this is no
display for a connected instru-
ment, since none is connected.

Users guide for this App. Uses the
same interface as described in
“Manual” on page 21.

—

| 1i6400.licor.com
Reachable WIFi

_ Simulators d
OPEN 6.2.3 >
View Downloaded Files >
View LI-6400 Manual >
Guide to version 2.0.0 >




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 (li6400.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 manner as with an actual instrument.

Option 1 - 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.

LI-6400XTs

The instrument you will connect to (Remote ID) is psc1276,
and your Local ID will be rmt (lower case RMT).

View Downloaded Files >

View LI-6400 Manual >

If psc1276 is connected
and available, it will be in
this list.

Local: | rm{ Acti\nla Donnectiorjs: 0
Pending connections: 1
psc1276:"*

Guide to version 2.0.0

Remote: | psc1276

Authenticate IDs

Parding cosemetons: |

R

LI-6400XTs LI16400.licor.com

Exiting the UTILITY MENU will
cause the LI-6400 to Wake UP.

Press Any Key__

If the unit is in “sleep mode”, the
display will look like this. Touch
escape several times, and you
will be back to the Main Screen.
See A Quick LI-6400 Navigation
] | v Lesson below. SELECT

Q w E R T W u | 0 P a
DoDoononnneEs



Option 2 - 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

Manually Entered Addresses

sC ) Add an IP
View Downloaded Files
Simulators
View LI-6400 Manual
F) Add a Simulator

Guide to version 2.0.0 Manually Entered Addresses
=} OPEN6.2.3

) Add an IP

2 Simulators
( F) Add a Simulator 4
"

Select a version

OPEN 3.4.3 LI-6400XTs
If the iPad has internet OPEN 4.06
connectivity, a list of N

. . . =

available versions is — T

shown (it’s looking at oPEN G614 Misc.

LI-COR’s download 3 View Downloaded Files >
. OPEN 6.2.3

server). Otherwise, View LI-6400 Manual >

only OPEN 6.2.3 is Guide to version 2.0.0 >

show, as that one is

also contained in the app’s bundle.

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.

LI-6400XTs

LI5300XTs OPEN6.2.3

LI-6400XT Photosynthesis System

OPEN6.2.3
Welcome to the LI -

OPEN 6.2.3
6400XT
fUser 0% full simulator
Guide to v

Version 6.2.3 Thr Jan 3 2013 16:43:12 12.46V

Launching OPEN in 3_ \

5 second Uss0aTs OPEN 6.2.3

*Config Calib New
"
Menu Menu Msmnts

LI5300XTs OPEN6.2.3

Countdown Dir: /User/Contigs/UserPretfs ci - ok
b Select a new configuration [+
Can e FactoryDefault_86.2. C|ls the Chamber/IRGA connected ?
skipped by R
touching c (ysny—Jd
returl’l AHs {(Cs ok
¢ CANCEL®* SELEGTW Cleanup. ..




Miscellaneous Information

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

Main Screen
Gestures supported by the simulated
LCD:
LI-6400XTs PSC-1276 =
sl-@otitnne Riotosgaidoc s Do o Touch (in a fct key label): executes that
fct key
OJE-E NISRGR2 S Pan Up, Down - 1 up or down arrow key
generated for each row height panned.
/User 7% full PSC-1276 Pan Left, Right - 1 right or left arrow key
T 8 2013 15:26:10 13.96V generated for each character width
ERERERY panned.
I Menu
it =i [return |
v New Measurements Mode
LI-6400XTs PSC-1276

Function Key labels at the

bottom of the simulated dis- R BEEETEEN m

play act as buttons in the -68. -0.677 .

app, and are the main way to R

get around. Use escape to b -68. 46 .24

peck up,
.618 .000463 .87E+03 .006 11

LeafFan Flow Temp Lamp
Fast OFF OFF

U GO LEIE3ED [rae ) voc [ V|

( 1 B KB 5 e

Home Menu

LI-6400XTs PSC-1276 =

— Home Menu

About this unit...
Contrast & BackIlight. ..

»Diagnostics & Tests

Quit OPEN. ..

0 _Gac 3 o PSC-1276 =2
(— 3 £ K (] — Home Menu

About thaiis unat . oo
Contrast & Backlight. ..

YDiagnostics & Tests

Menu navigation: To open a parent B

dei the highlight Auxiliary DAC Test ...
noe”.']amenu’move e hignllg CO2 Mixer Test ...
bar to it (two down arrow keys, or pan

DAC Status. ..

down two rows), then touch the 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 with this
method.

(The first 6 screen shots are actually from the iPhone app, but it is all the same for the iPad app.)

Urssooxts  OPEN 6.2.3

LI-6400XT Photosynthesis System

OPEN 6.2.3

OPEN 6.2.3 SR Te)

fUser 0% full simulatear

Thr Jan 3 2013 12:04:26 12.48!

e==IH
+ Dir ¢ CANCEL* EELE’;T’

1. Starting at the Main Screen, touch 2. Touch F1 to open a log file. 3. Name the file. If you enter a name

F4 to go to New Measurements. 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.

Urssooxts  OPEN 6.2.3

el Lresooxs  OPEN 6.2.3

4. You will be prompted for a remark. 5...10. Touch F1 5 or 6 times, with a 11. Touch f3 to close the file.
You can leave it blank, or enter any- few seconds in between each touch.

thing you wish. Touch return in the This will log an observation to the file

tool bar, or else return on the iOS key- each time.

board.

LI-6400XTs PSC-1276
: m
By the way, if you get an annoying red message, : 207 8 7T
you can ignore it, or clear it by sending a control >> IRGA(s) NOT READY
z. That is, touch the ctrl key (its label will change b -68.7 -0.677 -1.8 45.92
to CTRL#), then touch the z key on the i0S key-

board. -0.626 .000486 .9E+03 .0062

LeafFan Flow Temp Lamp
Fast OFF OEE O FE

B.Q- ]

escape

The shift and ctrl keys in the toolbar are “sticky” for one subsequent key press).



Comments on Testing the Tab Bar Views

Fct
This view shows all currently defined Fct keys _

in a convenient pallet. To test, simply navigate
around and watch the definitions change. Touch some of the buttons and see that the instrument
responds. An example is below.

1. press the Area= button
Li-6400XTs PSC-1276 2. Instrument prompts for leaf area. (Note

i co vt ] SRR m the fat key defs have changad).
b -68.8 -0.678 3. Touch return. Note the fct key definitions

revert back.

b -68 .8

LI-6400XTs PSC-1276

-68 .8 -0.677

Leaf area em2_ .

-li I
8

-'—2 ul

c -0.611 0.000458 2 .87E+03 0.00604

DellLn *ClrEnd *DelChar*CapLock®AnyChar

<close <add Match
file> remark>

LeafFan Flow Mixer Temp Lamp

Fast OFF OFF OFF OFF
3 Area= StmRat= Sys&Usr Prompts Prompt
2 1 Consts off All
3 Import View Setup
GRAPH GRAPH GRAPH
A AUTO LOG Define Define
FPROG OPTIONS Stabity Log Bin
A bit of baCkgrOUnd: the labels key on an LI-6400 " Display Display What's Display Diag
scrolls through however many levels of fct keys — — e — Hoce
there are currently defined. Also,anytime there i 7
a number displayed to the left of the fct key labgls, o o e o s
then there is a shortcut: pressing that number . Import Editor Actinic Adjust OFF
brings up that level of key defs. (This is all LI-6400 . Meas Flash Dark Actinic FarRed
programming, and doesn’t directly pertain to this 150N i RO B OFF
app). 9 FSD Frr;:o Fozzn Fsvr'::‘ei;k

Open <view = =3
LogFie fle> EiE3 poup ) posn 3
Fast OFF
StmRat= LI-6400XTs
1
import 1 DelLn ClrEnd I
GRAPH \ -68. -0.678 v
e 5 ACO2 pml AH20 _ mml m %
PROG -68. -0.678 46 .07
QuikPik List
-0. .00045686 .86E+03 .0086
7 StmRat Sys&Usr@Prompts Prompt
" Fir Fir Consts off Al
Import Editor
end | - i i E i - un
a Meas Flash
is ON e
Do Do
¢ Fo Fm




Graphs

The graphs require that you have the instru-
ment in New Measurements mode (see A
Quick LI-6400 Navigation Lesson) and that the instrument be running version 6.2. This latter won'’t be
an issue unless you try this with an earlier version simulator.

The are two parts here: the LI-6400XT segment shows the graphs that the LI-6400 creates and dis-
plays.

Lrsao0xTs OPEN 6.2.3 =

436 .9 416 .5 7.640 12.480
-20.3 4 .840 495 .9 34.72
B 1 0.146 229 4.05

LeafFan Flow- Mixer Temp Lamp
Fast 500 pm OFF OFF none

@ 353 CEIcs =1~

o — — — " This view shows all 10 of the LI-6400’s graphics
:1wwmwf§ EPSURRRIA }WWM “MM‘MW"’ planes at once. The top two blank ones are two

e e graphics planes that the instrument uses for

LK THIE TERr
b NS 2879

other purposes, and the bottom 8 are for real
time graphs in New Measurements mode.

o

3
55
3

n a
] & —
o[ 4 s

NO GRAFHS DEFIMED

Io@MOnED  IAWAENSD

BamonwD

Some background: To view these graphs on an LI-6400, you can switch to the Fct view (1) and press the View Graph key (2).
There are 8 graphics planes (denoted A through H) used for real time graphs, and you can switch between then by touching that
letter on the iOS keyboard (a, b, etc.), or by using the up and down arrow keys. To get back to the normal text display, press
escape.

Graph A Graph D

.n.
M T 0. 1457

Al B n
( E 2*'_ E
C C
F F
T ] P G
b H N‘ T T H
TS 2.0 HINS 0.0 -2.0 HINS 0.0 -2 0HINS 0.0 -2.0HINS 0.0 -2.0HINS O 0\
0 CE CEao Cica o T =T s Ty T 1 )
1 - = == === 1 =3 = =T =1 121 =

Note there are three levels of fct keys defined for the graphs, but they don’t
appear on the LCD display. Pressing the labels button would make them
appear.




The Local segment shows graphs generated on the iPad.

|i &
g [TF) e R [——
e S These graphs are generated by the iPad app, based on

P 1 | oey | EERI ;._' 000049 incoming data. There can be up to 8 graphs.
™ ; Gestures supported on these graphs:

i | 0.00047
™ - touch - brings up context menu (UlActionSheet) for...

1 ...left or right axis - edit that axis
o e e s s o e B S T L B 000045 ...legend item - edit that item

01:00 00:45 00:30 00:15 00:00 00:45 00:30 00:15 00:00 .

Elapaed Time [ Elspsed Time ...on a graph - edit that graph

Tare 2170 g Fowe:1 ...empty space - add new graph

nl—— - - - horizontal pan - changes graph time offset (right value)
- horizontal pinch - changes graph’s time window (left
G value)
I 1 1.5 e
21 E_\\./—\\___‘__//’\\ . //
20 L e e S |\ ] znj —— ‘ —T—r—r1—
a1:00 00:45 00:20 oo:1s 00:00 | g1:00 00:45 00:30 00:15 00:00
Elapsed Time Elapsed Time

Resetting or saving the
graph definitions:

Seroll back: O min

o Lo ==

Revert to Default

Revert to Last Saved

Change time window for ALL graphs.
(Pinching changes only 1 graph)

Save

Change time offset for ALL graphs.
(Panning changes it for 1 graph)



Some background: The LI-6400 has a long list of variables that users are used to picking from in vari-
ous contexts. There are two types of variables, those that are defined by the system, and those that the
user can define himself. Every variable has associated with it an integer ID number. System variables
are <= 0, and user defined are > 0. It is from this list that these real time charts are drawn, and you
encounter a form of this list when adding a chart or changing an axis, as shown below:

Edit Left Axis...

Edit Right Axis...

Email Chart...

Chart to Camera Roll

Li-6400XT

o0

d iabl E
dd variable...

on:30
Elapsed Time

00115 o

a5 0020 ]
Elapsed Time -

ol - co2

-25C02

~f -3DCO2

] -2co2s

-1CO2R

35 CndCO2

4215 PhiC0O2

=)
Bl -112 matchcoz ;
B 38 co2s mv
-37 CO2R_mv

=] -31 CO2P H20PPumpPFlowbp...

0.0

3

950.3

999.7

arr

-17.67

271.73

289.40 |

0.143 |

-314.296

B The “All option lets you

search the list by name

10

Adding a chart.
1. Touch anywhere

2. Select “Add New”. A new chart is made and added, and
the option to add a variable appears.

3. Touch “Add variable”

4. The variables are broken into categories. Pick “Sensors”.

5. Select a variable.
6. The new chart begins

: System constants
Fluorescence
Status indicators

Miscellaneous

IDs, Names, and current values

\1”‘41 M

so04———}
Vi e
senn A LAV el MUY B LS Y
J " "J'i;;l TR

I e e i
wa0a o100 0045 w30 s o000
Elapsed Time




Flr

There is an optional attachment for LI-6400s _

that is known as a fluorometer, and this tab is

all about that. There are three sub-parts: one monitors live output from the fluorometer, so naturally
requires one to be in use. The other two parts plot data files that have been previously generated by
the fluorometer.

S Live Trace: There will only be a live trace on this chart if the connected
Wandly-SN0"  Woduigfon:025kHz . Bandwidke Stz LI-6400 is configured for a fluorometer. (I will try and have psc1276 so
F configured). Also, the instrument must be in either the Main Menu, or
bt [T | New Measurements mode.
53
The Flash Events view allows you to plot flourescence data that has
| been stored in files on the instrument. (psc1276 will have some files
2 [ like this, but a simulator would not). It does not matter what the
instrument is doing for this to work.
34 v T d v T v v t T v |
01:00 00:45 00:30 00:15 00:00
Elapsed Time

| Live Q@/&m Events |
10 s 1
Scan for files
n /User/L|

Flash Events

View Ramp
10
1. Scan for the file list
2. Select a file to plot
3. Select a second file
4. Touch the View Ramp button. (This does an anbal- et i
)I\/ASILSFor;Iy on plotted files whose name starts with e

Flash Events | Plotted
o 6124 MPF-002 2011-09-21

Fe=641.7 Fm=597 Qm=6107

Flash plot gestures: vertical pinch, to zoom in on : L | | I
upper portion of graph) 1 ] T | F-003 2011-09-21 .

Plotted list: Touch - select or de-select. (Selected files | J v s /\‘ﬂ_gwi Scan for fes

..in /User/LCF

are plotted.) Left swipe to remove.

3624 F-003 2011-09-21

Q11-09-21 14:36:21

MPF-002 2011-09-21
841.09-21 14:0

MPF-001 2011-09-21
2011-09-21 14:00:02 —

Xnj4 wnjueny

F-012 2011-06-10
-1124 2011-06-10 13:47:22

ir hat Fil
| Live W Dark Events |

Ramp Analysis

MPF-002 2011-09-21
Fe=641.7 Fm=597 Qm=6107

F#011 2011-06-10
2011-06-10 13:41:01

View Flash

F#010 2011-06-10
F-003 2011-09-21 ¥ F 2011-06-10 13:37:04
Fm=642 Qm=6115

— F#009 2011-06-10
2dV ClIeS 2011-06-10 13:31:49

Scan for files 1.00 F#008 2011-06-10

625 -.in/UserLCF 2011-06-10 13:28:00

F-003 2011-09-21
2011-09-21 14:36:21

MPF-002 2011-09-21
2011-09-21 14:00:03

MPF-001 2011-09-21
2011-09-21 14:00:02

Fluorescence

600+ F-012 2011-06-10

2011-06-10 13:47:22
F#011 2011-06-10
2011-06-10 13:41:01

F#010 2011-06-10
2011-06-10 13:37:04

F#009 2011-06-10
575 i T T i | ' ! ! 2011-06-10 13:31:49

I
0.00 1.00 2,00 F#008 2011-06-10

/0 011.0R-1N 12:98:00

11



The Dark Events tab is similar to the Flash Events.

Dark Events
170 i 829
|
|
|
il
T
| it
f 579
] 3 | Il =}
3 b | -
c i o
] lL" ( 2
. H . I ! 4 =
5145 I“. i |5
Q | -
3 R | il | ang =
2 ‘| t il 320 £
I im
RECUEERAREEIN!
K l | itk
120+ ————|
0.00 2.50 5.00 7.50
Time

D-002 2011-09-21

Fo=125

Scan for files
...in /User/LCF

D-002 2011-09-21

2011-08-21 16:17:26

Chat

The Chat view allows messages back and
forth between all clients attached to the same

LI-6400. If you connect to psc1276 via the remote server (Option 1 - Use 1i6400.licor.com), and there is
someone connected to it locally, then you can send messages back and forth with Chat. If the LI-6400
(or simulator) only has one client, it will respond to any chat message you send it with a “no one is lis-

tening” response.

Only until | graduatel |

16:07:40 (sent) Do you even know what you are doing?

16:08:58 (40) Of course not. But I'm your boss.

With multiple clients. The number is the
port that the respondent is connected to
on the LI-6400.

16:€

16:05:27 (sent) You data looks suspicious

05:27 Sorry - no one listening

If you are the only client.

12




Files

Some background - the “Files” tab sheet provides a way for the user to view and access files on the

LI-6400s 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 holds configurations.

The left side shows the instrument (or simulator) file system. How to navigate to the data files is shown
below:

Note: We created two files when we logged a data file back
in How to Create a Data File. Data is a text file, and
Data_.xlIs is an Excel file (a very old version 2 format).

Files on OPEN 6.2.3

CiResponseWerner Files on OPEH 6.2.3

/User/CiResponseWerner
Sys > ClRe_sponseWerner_.xls
/User/CiResponseWerner_.xls
aar 1 N fluorGasExcWer

/User/MluorGasExcWer

fluorGasExcWer_.xls

/UserflluorGasExcWer_.xls

Configs >

Data
2013 Jan 04 10:00:09
\ Data_.xls

2013 Jan 07 1

[ @ Filter

FYI, the way one explores the file system from an LI-6400 is to use the Filer, in the Utility Menu.

OPEN6.2.3

OPEN 6.2.3
LI-6400XT Photosynthesis System

Utility Menu

YEJ
OPEN 6.2.3
2 Cre TProgram. ..

simulator -
Create a new {empty) file. ..
Fri J 4 2013 11:18:18 16
E N Recompute a stored data file...
Home |*config Calib New 4
| Reinstall

/fUser 0% full

Menu | Menu Menu Msmnts

Change directory

13



Download data files. We’'ll use the simulator, and the file (actually two files) we created above in How to
Create a Data File. To copy the files to the iPad:

Files on OPEN 6.2.3

/ User ¢ Files from... 1. Select both files

2 . PSG-1824 2. Touch the Copy >> button

> CiResponseWerner
/User/CiResponseWerner

les CiResponseWerner_.xls
2013 Jan 04 10:00:09
Data_.xls 1
2013 Jan 07 13:00:01

Werner_.xls

/UserflluorGasExcWer_.xls

Files on OEN 6.2.3
User ¢
@ Filter Cirvs [ T
Configs > Copyss
Data o
2013 Jan 04 10:00:09
Data_.xls v
2013 Jan 07 13:00:01 User/CiResponseWerner
CiResponseWerner_.xIs
{User/CiResponseWerner_.xls
fluorGasExcWer
User/fluorGasExcWer
fluorGasExcWer_.xIs
fUserffluorGasExcWer_.xls
Sort the files
1@ Fiter Clrvs 2 [@ Filter /
/
Filter the file table / /
Email, copy, etc. This table supports
Unselect all files swipe to delete

Note: you can transfer any sort of file back and forth - it does not have to be a data file. If you poke
around in the /User/Configs/AutoProgs directory, or the /Sys/Lib or /Sys/Open directories, for example,

there will be lots of files to use for this. These files will be viewable as text, but will not have any data in
them you can plot.

14



Touching the View button puts us in a mode where we can view the files.

Files on OPEN 623

[ Filter Cir s =

C!Ruspﬂl!nﬂ\fmr
crﬁaeponsewmr .xls

ﬂuorGasExdwar

ﬂuorGasExcwor xls

[B  Filter

Viewing a text file:

Data

"OPEN 6.2.3"

</sensors=<i
<cal>5.15<
<open><col
<header=<
<I_parQutsi
<be_totab2
<be_onesid
<Mable><an

tartest.tar.qz

Ci esponseWemer
\User/CiR
c:nesponseWemar .:Is

et/Cifespansew <offset>2.7!
liuorGasEcher <lcomps><l
ExcW <Open><pr
</promptss

UserMuorGa

fluorGas En:Wer xls

serMuorGasExcw

<open><st
«<size>15<
<onaffs0</t
<value>1<h
b <sizexisa

[@ Filter Cir vs

7

Scrolled down a ways

Fri Jan 4 2013 10:28:53"
P "6.2.3"
"ser/Configs/UserPrefs

<fcantigtile<iopen>

yDefaull_6.2.xmi"

Data

2000 5000 Jfmv=<gntms={ 10 20 50 100 200 500 }</qnim></biue=

<fct_cab-<user><1i6400>

"10:29:12"

SSTARTOFDATAS

“Obs* “HHMMSS®  “FTime" “EBal? ‘“Photo”* ‘Cond® “Ci*

‘Trmmol" *VpdL™ "CTleaf® "Area” "BLC_1" "StmRat" "BLCond"

"Tair" "Tiea" "TBIk" "CO2R" "CO25" "H20R" "H20S"

"RH_R" "RH_S" "Flow" "PARI® "PAR0™ "Press” "CsMch"

“HsMch" “StableF" “BLCslope®  “BLCoffst" “f_parin® *f_parout*

“alphak" "Status”

1 "0:29:20" 3000 13 0.078 -T.72 19 2392652
& a1 2.84 2456 26.52 26,02 28954 271.45
8.601 1.113 2712 3505 4498 1085 2439
97.7 0477 0.101 10 -0.22 2.74 1.00 0.00 0.19 442305

2 "0:29:22" 3250 1290.0778 -4.43 19 2392652
& a1 2.84 2456 26.52 26,02 289.43 271.58
8502 11.108 2713 3504 4498 1085 2439

/gﬂ 0477 0.101 1.0 -022 2.741.000.000.19

442305

3 "M0:29:257 3500 12900778 6.4 19 2392652
6 1421 2.84 24.56 26.52 26.02 28953 271.57
8.598 11,105 27.13 35.04 449.9 1085 2439
97.7 0177 0.101 10 -0D.22 2.74 1.00 0.00 0.19 442304

4 "o92r 3750 12900781 -488 1912392651
6 1421 2.84 24.56 26.51 26.02 289.37 271.46
8.591 11.104 27.10 35.02 449.9 1085 2438

Ci esponseWemer
User/CiResponseWermes
c:nesponseWemar .:Is
liuorGasEcher

UserMuorGa

fluorGas En:Wer xls

serMuorGasExcw

[@ Filter

Viewing an Excel file:

Data_.xls
Data i pecans
i I -
e :
Data_uxis @ T
- > . Ot HHUMS S FTirm Edal? Phota. Cond o
tartest.tar.gz i n " n -t ot ]
. 1 10:29:20 29.996 o 13.0473 0.0780006
hoses o e o

Ci esponseWemer .xls
\ser/CiRe .
ﬁuurﬁasEmWer
IuorGasExcWi
fluorGasExcWer xls

User/fuorGasExcW

[@ Filter Cirvs =

VDala
ser

Data_.xis
Use

tartest.tar.gz
:

Mser/GIRespo
clﬂespnnseWemer .xls
Use

!ﬁuurGas Echer
User W

!!uorGasEcher xls
fuor

B

Filter

Clr vs

o 1

These files contain different headers, but the data
portions are the same (just stored differently). If
data files have no data (just header), obviously they
won't be plotable (next).

L
1 *1028200 300
2 0283 325
3 *102828" 350
4 023 4§75
&  *102830° 405
6 ‘102833 435

For either format data file, the Data
Analysis segment will show just the

y o plotable data in a scrollable grid. This

Z s [ 232 e data can be plotted in the graph at the
o | o i e bottom (next).

1
010
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The sequence below illustrates how a plot is defined, how to plot a different file, how to plot multiple
files.

1. Touch a column and (2) make it the horizontal axis. 3. Touch another, and (4) make it a vertical axis.

Horizontal Axis

Left Axis

Right Axis

*10:20:30" BED 181 230

tartest.tar.gz 1020338 435 doire 81 19 24 2652
femptartest
-ClnesponseWemer 1 Ci espnnseWerner 3
ClReswnseWemer xls EE L vuniFue clﬁesponsewerner xis e
== CIRAapos i wFe

ﬂuanasEchar

UserMiuorGase:

I‘luuansEcher xls

[@ Filter Cirvs 2 | o0 010 [@ Filter Cir vs = ooso0s o000

A chart is now defined. 5. Plot a different file by selecting it from the list.

Data Analysis.
ro Data . CiResponseWermer_.xis
s i o
L & & & & f
Data ‘,e"‘-*y f@eq"fo«@q@é’ & Cull @‘f" & e o«
AserDal 1 " 300 0 0078 -772 19 238 2882 1 15:12:37 853719 0303432 319448 3.004
Data_.xls 2 BB} O [128 |CO7| 24 2100 [ 2 5538 1533 O AodGrT 030167 16245 3.080
Use _. Xl 3 Mo o 120 | 00778 | A1 |19 25 | R 3 1514733 1647.5 o 0211726 031727 202759 3.1991
= 4 975 0 128 00781 468 181 238 2651 a4 15:10:18 1780 o -0B51517 0322034 546122 3.235

e 5 *10:20:30" 408 O 13 00781 -580 181 230 2652 [ 152102 18565 O -2.26942 0333369 253803 3336
tartest.tar.gz 6 ‘102953 (435 0 (131 00779 B4 18 24 2652 8 152525 2118 | 0 826333 035438 331784  3.400
s 7 1528:56 2210 o 813705 0326508 328.230  3.250f
g ¥ 8 152027 23615 0 100125 0204870 500.154 2083
ClRespﬂnseWerner Ci espﬂnsewefmf § 153158 2512 | 0 106813 0253264  678.060 2571
T —— o

c'Resl"’“sewe'“e' Xis Sngierie T i espnnseWerner xls @ (e LN

11

ﬂuanasEchar + !luorGasEcher "

UserTuorGasExew er/MuorGasExc 5 I I +
fluorGasExcWer_ xls " ﬁuurGasEn:Wer xls a” =

User/uorG s + - UseruorGasExcwer_xis ]

‘
£ £,
+ + +
129 T
v v 2 =
r u i T
" 102818 102928 15:10:07 15:22:07
[@ Filter Cir vs g HHMMSS [@ Filter Cirvs la g HHIMSS

6. Select Multi-File, and 7. select another file, and see 9. At any time, you can touch a chart and get some
both plotted on the graph. 8. Expand the plot space. options.

TuorGasExcWer_xls fluorGasExcWer_xls

o )
2 & & & & B &
Data e &£ FE P . & & j & & @ «ff © & @ p
D 1 162346 22635 | 0 | 224576 | 0250256 248067 | 22 ! 182345 22635 0 | 224576 | 0253258 248087 o [0 0 0 110343 641584 0

nau. xls 2 | 18209 | 25065 O | 181952 | 0208368 248038 | 23 2 182019 25965 O | 184052 | 0206868 246836 23 0 0 0 | 0 145185 M2 0
spbi ARl 3 163456 20335 | 0 | 109584 | 0158768 279751 | 24 3 183456 20335 0 108584 | O01SE7E8 279751 24 0 0 0 0 160206 &71434 O

4 164207 33845 | 0 | 382301 | 00774220 311726 | 26 4 164207 33645 0 | 362021 | 00774220 311726 2 0 0 0 | 0 174658 %704 0
e = 5 164815 3793 | 0 | 0476886 | 00310357 366802 | 26 5  f8ASiS  3O3 | 0 | Od7EsSS | 003iod67 38s902 (26 O | 0 0 | 0 183408 SiE7M 0
tartest.tar.gz & ies524 4182 0 285484 00123838  T70BOB | 27 _ > R R T Lo o o0 zsase 4oedE G
e 1ar.gz
C|ResponseWemer
Titesln il 7
ClResponseWernar xls Single Fi Multi File
User/GiR:
l‘luurGasEcher = 2 I 3

luorGasEx | .

fluorGasExe W T xls v |a® o+ - o13 |
Vs IUoIGasE i # S

& z g1

3 = =1 3 = -

+ - + | ‘ “+

T T T 7 ¢ - T T T + T T T

14:55:45 15:55:45 18:55:45
7] Filter Clr vs o HHMMSS 14:54:12 15:54:12 16:54:12
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Detatls T ————
The Details view shows the current values of

an LI-6400’s 20 analog outputs, 24 analog
inputs, the 5 digital i/o ports, and also what goes out the RS-232 port.

When connected to an actual instrument, none of these (except the RS-232 view) is interactive; they
just display information from the instrument.

Analog Input channels Analog Output channels

m Ansiog Outputs | Digital VO | Rs-232 s w Digital VO Rs-232
)
Channel Group Value Channel Group Value Channel mV Channel mV
0: Zero 1 00 12: Block T 0 2157 0: Flow Gontrol 7997 10 (pin 9 LCF status) ~ 3896.2
1: 5V Ref 0 4998.0 13:Leat T 0 73 1: €02 Control 06 11: LCD Contrast 20846
2: Battery 0 139 14: Flowmeter 0 o 2: Lamp Control -100.7 12: CO2R Zero 76.0
3:CO2 Ref 1 1333.8 15: PAR In 0 03 3 (pin 12) 0.6 13; CO2S Zero 760
4:002 Smp 1 12063 16: PAR out 0 0.0 4 Dotiar SaTEt 25 14: CO2R Zero 409
5: H20 Rel 1 2704 17: Pressure 0 1482.3 5: inaccasibie) £ 15: H20S Zero aro
6: H20 Smp 1 2039 18: Fuse 0 49549 ¥ ParoSeasd e 16: Flowmeter Zero 370
7.IRGAT 1 12265 19: Cham T 0 21502 Lo e 17: (pin 20 LCF msr) 15188
8:CO2R AGC 0 5051.0 20: Spare 1 2 0.0 Py 5 18: (pin 11 LCF blue) 1189
9: CO2S AGC o 5051.0 21: Spare 2 o a o (pinzn) 25 19: (pmSOLCF i) 1189
10: H20R AGC 0 5051.0 22: Spare 3 o [ )
11: H20S AGC 0 5051.0 23: Spare 4 2 0.0

Digital channels RS-232

ut Digital V0 ’
fianics loput lchioion Quipats . Analog Input | Anotog outputs | Digital VO “

Port0 State | [ Port1 State | | Port2 State | | Porta State bt
0: COZ Mixer 1 0: Pump 0 0: H20 Rer 0 0 pin 23 1 : e
1: Flow Contral 0 1: Mixer Hi 1 1: H20 Smp 0 1:pin§ 1 End of line= |Gt “ oiced o e m_ 4
2:Flow Rng 1 1 2: Mixer Lo 1 2:CO2 Ret 0 2:pin24 1 From LI-6400:
3: Flow Rng 2 1 3: Flow Hi 0 3:C02 Smp 0 3:pin 6 0
Port 3
4: Cooler o 4:FlowLo 1 0:Pump 4:pin 25 1
5: Lamp 1 5:log 1 1: Flow Board 1 5:pin7 1
&: Fan o 6:Pind 0 2: IRGA Board 1 \ 6:pin 26 0
7: Mateh 1 7: Pin 22 1 3: Mixer Solenoid D in 8 [
L L
Blue = output Aed = input

If connected to the simulator, the digital inputs (in the red boxes)
can be toggled by touching the 1 or 0. The affect this has on a
simulator is, depending on the input, to make warning messages
come and go in New Measurements mode.
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To make an LI-6400 (or simulator) spew something to its RS-232 port, you can do the procedure

below:

@CO2R _pml €028 _pml H2O0R _mm | H20S mml

431 .8 426 .2 8.432 9.669

1.238 460. 4 28.93
‘mEmn
[} 235 2.

<close <add
f le> remark>

File (esc = none ) —o o

¢ CANCEL* JSELECT

~—]—

1. Open a log file, but ...

2. ...press escape or cancel, and you’ll be prompted about the
Comm port.

3. Press Y (on the iOS KBD or else on the toolbar). This header
information will at that point be written to the comm port, so will
show up here.
4. If you wish, log some data points by pressing f1 for each.
5. When bored with it all, press f5 (Stop Logging).

BCO2R _pml CO02S8 _pml H20R _mm| H20S _mml

443 .2 404 .1 6.6689 16.475

-39.1 89 .8086 540 .6 41 .88

-m
N

Matech

18

BCO2R _pml C02S _pml H20R _mm | H20S _mml

a 434, 11.223

b -14. 32.22

()]
[ 30.8 0.287 230 .

¢ 3 - press Y on iOS KBD or toolbar
o

434.9 420 . .976 11.223
A C O

Enter/Edit Remarks
b

Delln *#CilrEnd *DelChar®*CaplLock®AnyChar

o _E3E3 EJEIEIC3 E0 E3
=3 £ 3 B E [ rourn |

Ansloginput | Anslog Outputs

| owwi

To LI-6400:

Endofline= [ nene [RNTRR cmar Echo sentlines: ()

From LI-6400:

"OPEN 6.2.3"
"Mon Jan 7 2013 13:41:23"
<open><version>'6.2.3"</version><iopen>

<oper> file>"/User/Conligs/UserPrefs/LCF.xmI" <
mner‘txllghm;nul:.e; '6400-40 Fluorometer</sources<par_| In>|<ser\snb LCF-77727"
<cal>0; inity>1.00</actini nsm>1 par_in>

<par_out>1<sensor"Q34100"<cal>6. 15<icat></sensor><ipar_out-<light></open>
<oper><comps><file>"/User/ConfigsCompsiSIdFIrComp_6.2"<header>""</header><extras></extras><file>
<energybal=no<1_parin=1</1_parin><!_parOut=0<i_parOuts<alphak>0.16</alphai></enargybat>
<bc_total>9. 280<stomatal_ratio>1</stomatal_ratio-<be_onesides4.645<1ype=2<type>
<table>"/Sys/Lib/BLCTable_LGF pe>-1.3551 35514<ilfset>
be de></be_total></co p
<Open=<prampis><oniog=oft</oniog=<items" De\au\tFHF’lnmms <items{1]><id>4205<iid><labet>"BlueAbs"
<label-<desc>"Leaf abs in blue"</d : 10t <
<initsvab>" nitdval>7 e [1]><items{2]>
4206</id><labet>"RedAbs"</abel><desc>"Lea abs in red"</d I
<Imi =0</imt1><digs=0</digs><initsvab"</initsvat><initdvats7 7 <Anitdvat=<picks0</pick><pickFiles""</pickFile>
<items{2]>=<items{3]<id=421 3</id><label>"Adark"</label-<desc>"Dark photo value'</d ypE-O<types
<sirscrien>0: efin) 7edinl




The most direct way to test the part of the RS-232 view that sends data to the LI-6400 to treat as

incoming RS-232 data is to run a terminal emulator program on the LI-6400 (or simulator), as shown
below.

LI -6400XT Photosynthesis System

OPEN 6.2.4

Create a new AutoProgram. ..

JUser T% full PSC-1276 Create a new (empty) file...
We d Jan 9 2013 00 :38:44 13 5 1 Recompule a stored data tile...

Reinstall basiec config file

Start at the Main Screen, and touch Utility Menu (1) . Open the Files node and highlight Access the Filer (2),
and touch Select (3).

| Datadfl
| Dataff_.xls
| pata_.x1s —  Select a Directoryem— |
| dift_12
| dirr_12_.x1s — Select a Directory— |
! » |.Faclery
}LIB
¥ Open
*fUuser
+ T + Add * Purge * CANCEL® SEI.ECT'

Touch Dir (4) , highlight Sys (5), and open (6) it, scroll down to the
Utility directory (7), and touch Select (8). Then highlight Simple Ter- FSys/utiiity Nested Directory Gopy
minal (9), and touch x (10) on the iOS keyboard. Thiters SRR

Total: 14 SetClock

SetComm

You are now running a terminal emulator on
the LI-6400. Typing chars sends them out the
RS-232 port, incoming chars are displayed.

\
\

returm
?[0

Typing characters

o =a (=t l=] [ave ) voe | This is a test |
=3 =0 i KKE = 12

F This is a test

this is a :ap|y13

sogrpa | tosmops | owavo

To L5400

¢ > a r Sen [ 1 5
Endofline= | sore |SC cour Echo sent lines: '

From LI-6400.

Endofline= | som [ETS cane Echo sent lines: E To LHE400:

From LI-6400.

Endofline= | sore |SC cour Echo sent lines: m

From LI-6400.

Sert-This is & st

Sert-This is & st

Enter a message in the TextEdit field (11), press return, and it will be sent to the
LI-6400 (12). Typing that is NOT into the Text Edit field (i.e. typing as the LI-6400
keyboard) makes the chars appear on the display (13), and are also sent to the
RS-232 port (14).

To quit, touch Quit (15), then escape a couple of times to get back to the Main
Screen.
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When connected to the simulator, the user can set the state of any digital input by touching it, and they

can set the value of any analog input as shown below:

Analog Input channels (with Simulator)

o m Anslog Outputs | Digital VO | AS-232
3
= 10V s 15

—

2 .
Channel Group Value Channel Group Value
0:Zero 0 0.0 12: Block T 0 27963
1.5V Ref 0 0.0 13: Leal T 0 825
1 2: Battery 0 15 14: Flowmeter 0 13226
3:GO2 Ret 0 1366.0 15: PAR In 0 13345
4:C02 Smp 0 1318.0 16: PAR out 0 582.0
5: H20 Ref 0 808.2 17: Pressure 0 1378.1
6:H20 Smp 0 12889 18: Fuse 0 4950.2
7:IAGA T 0 2472 19: Cham T 0 2655.9
B: CO2A AGC 0 10005 20: Spare 1 0 0.0
9:CO25 AGC 0 9987 21: Spare 2 0 0.0
10: H20R AGC 0 1000.8 22: Spare 3 0 00
11: H20S AGC o 889.7 23: Spare 4 o L]

To change any value,

1. touch the row

2. move the slider

3. coarse or fine sets the sensitivity of the slider.

£eY m Ansiog Ouputs | Digital 4O I RS-232

Channel Group Value | Channel Group Value ‘
0: Zero 1 o7 12:Block T a 28528

1.8V Rel o o7 13 Leal T o 142.1

2: Battery ] n 14: Flowmeter (] 14201
3:CO2Z Ret
4:C02 Smp

5: H20 Ref S
# [=T¥F [ wessoxr w ———
6 H20 Smp A

T:IRGAT CO2S= 41406 H208= 13.241
i e T HADA= 3444
8: CO2R AGC a— s

90025 AGC =

10: H20R AGC

11: H20S AGC

e ——r e —r—r——r—
05:00 04:00 0w 0200 05:00 o400 0300 0200

Elapsed Time Elapsed Time
‘H s T
. N
- Ih b 3
| I - S P as0 N\ /
3 S\ 7
i = y’ N\
] 1 1. ! 7
S / 74— T \ }."
\_/ '\\ "
P I S S S S PP et == =t o o e |
05:00 0400 03:00 02:00 01:00 00:00 05:00 03:00 03:00 02:00 01:00 00:00
Elapsed Time Elapsed Time

20

Revert to Default

b Revert to Last Saved
e Save |

—d

7 .u og Inp Anaiog Outputs | Digital VO I RS-232
. . 6
1 — 10
in [
Channel Group Value Channel Group Value
0: Zero 0 0.0 12: Block T [} 2796.3
1:5V Ref 0 0.0 13: Leal T 0 825
2: Battery 0 18 14: Flowmeter 0 13226
3: 02 Ret 0 1366.0 15: PAR In 0 1334.5
4:C02 Smp 0 1318.0 16: PAR out 0 5620
5: H20 Ref 0 2082 17: Pressure 0 1379.1
6:H20 Smp 0 1289.9 18: Fuse 0 4950.2
TIRGAT 0 2472 19: Cham T 0 2655.9
B: CO2A AGC 0 1000.5 20: Spare 1 0 00
9: G025 AGC 0 999.7 21: Spare 2 0 00
10: H20R AGG 0 1000.8 22: Spare 3 0 0.0
11: H20S AGC o 889.7 23: Spare 4 o L]

To change all values simultaneously in a sinusoidal
fashion, touch the All segment (4). The slider (2) will
then adjust all values between their predefined end-
point settings.

The run button (5) will cycle between the endpoints
automatically, using the specified period (6). Endpoint
settings can be saved (7)

When analog inputs change, you can view the results
on the real time graphs, among other places.



Manual —
The operating manual for the LI-6400 is ' : : —
available from two places in the app.

While connected to an instrument or simulator, the manual can be viewed in the Manual tab. It is also
available from the main screen of the app. The difference between the two is the latter does not show
an instrument LCD, or context help suggestions.

L6400xTs OPEN 6.2.3 =

; Gestures supported:
[cozr i ozt mi Jizon om i Jizos e ] weue Nz DR Y
T T T T 0 EE 0 1. touch - toggles tool bar in upper left
LIEIEIEY 2. swipe left and right - turn pages (if not zoomed)
0 I i - SWIpe 9 pag
3. tap right or left side - turn pages
4. pinch - zoom
- 5. double tap - center page, undo zoom
Using the LI1-6400 /
LI-6400XT -
Portabl Using the LI-6400 /
gl LI-6400XT
Photosynthesis
- System Portable
s Photosynthesis
'S
D) System
‘a 1)
Yy —
3 3
> LI-COR =
)
S LI-COR
Context and Bookmarks

slide in from left

Content (outline)
slides in from right.

Contents

LI
Welcome to the LI-6400XT

Part Numbers (p 18-42)

37 Pin Coonnector (p 16-36) 11. Connecting to a Computer
12. Graphit
13. Recomputing Data Files
14. OPENs System Variables

15. Defining User Variables

o in Sc
©
spla
Add bookmark 1. System Description }/
ing the

2. Assembling the LI-6400 (>)

Enter label 3. Guided Tours ©
I o e i 20 PhOtO. sumumasmns — ©
Cancel CO2 Respanse Curves (p 4-24) 5. Standard Tools (>)
Leoks (p 4-43) 6. New Measurements Reference  £)
Law Batiary {p &-18) 7. Environmental Control ©

Prompts and Remarks (p 8-20)
8. Light Sources and Sensors (>)

Maintenance & Service (p 19-1)
9. Data Logging (>)

Troubleshoating (p 20-1)

10. The LPL File System (>)
©
©
©
©
©
o

B + 16. Configuration Topics
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The context sensitive help is illustrated below (in landscape mode so it is always visible):

LI-G400XTs

LI -6400XT Photosynthesls System

Starting from the Main Screen

(1), there is one entry under 1 ein w0
Context Help. Touch it (2), and reE e — _
the manual jumps to that page Mon Jan 7 2013 16:39:23 13 4

).

Next, touch Utility Menu (4).The

PSC-1276

context list adds an item (5).

Touch it, and the manual goes to
that page (6).

OPEN's Main Screen
Navigate down to “Network Sta-

tus” (7), and touch Select (8)... e it
Matching the Analyzers (p 4-33)

...the Context list adds an
entry (9). Touch it, and the
manual jumps to that page
(10).

Utitlity Menu

¥YCommunicatiaons
Network Status...
Conflgure the COMM port...
File Exchange Mode. ..

Connect to 1iB6400.1icor.com. . .

OPEN's Main Screen

. Book Marks
Display Variables (Table 3-3)
Matching the Analyzers (p 4-33)

Preparation Check List (Fig 4-1)

(p 4-21)

Utility Menu
PFiles L

¥YCommunications

)

Configure the COMM port...

File Exchange Mode... 8
Connect to 1i6400.1licor.com

LI-G400XTS

Network Status:

MAC Address: 00:c0:1b:08:42:9d
User name: lpli

H} Host name: PSC-12T76

P} set Password

M} More info...

<ssc> Exit_

LI-6400XTs PSC-1276

Return fo the Calib Mena
We're don

PSC-1276

10

= B S ER
=3

MNetwork Status
———
The Utility Menu

OPEN's Main Screen

Display Variables (Table 3-3)

22

Guided Tours
Tour #1: OPEN Overvien

Guided Tours
Tour #1: OPEN Overvien

CaEration s

. o pircas escapa oc 15 (Dene) 6

Uring dor L-100N1 ¢ LI-A0KT Virzhom &

[ ing to a Comp
Covinecting with Ethernet
Program
s wevessible frum either the LPL sereen, o

B you are successfully conected, you'll see the 1 sddress at the top af the
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