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Remote Imaged - Outline

the context at the MRI imaging facility

design decisions

components

* SIJAME — messaging middleware

* Modal-Dialog-Killer
 Macro_ |IO_Settings
 Remote-Filesystem-View

« Remote Macro Runner

conclusions and future work
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Motivation — MRI, the facility 2009

W REMOTE IMAGEJ - volker.baecker@mri.cnrs.fr
3/29

27 .-29. October |



Motivation — MRI Image Analysis

- N
o b
1 3 ' I // wound healing macro
- E run ("Find Edges", "stack");
L run ("Invert", "stack");
- setAutoThreshold ("Pdark") ;
. run ("Convert to Mask");
) 3 resetThreshold () ;
run ("Invert", "stack");
run ("Dilate", "stack");
» development of
. . %
Image analysis and
automation solutions
on demand
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Motivation — The Problem

»+ automated image analysis

e’

x macro-batch-processing blocks machines
«~ Installation / maintenance on many machines
« transfer of images between machines

P
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Motivation — The Solution: Cicero

upload images to file-server = \_) \
— B — jZ))
index images in database = = =
: : - Imaged =
access via web-application - huygens
.. <V server
run macros from web-application

upload
application

<> = E)
server i

>
\ fileserver

~

[
[ —)  database
= = webserver
K REMOTE IMAGEUJ - volker.baecker@mri.cnrs.fr
6/29

October



Motivation — The Solution: Cicero

(@) Cicero File Manager % (o] http://localh...ithimagel.jsf % ©&F

Cicero File Manager

- BAECKER
wound healing results List | Thumbnails | Groups
wound healing control
wound healing in Folder : wound healing in
= ; E rename
MRESHINS t_003.i1 t_004.tif
b orion create folder b 3 .
20.10.2010 Gt !
Co F' 'J"l & Upload Progress RE6®
remove 0/0 (files) : rem...
t 0030035. tif é
t 0030010.tif
Logout
t 0030036.tif
[ Done
t 0030011 tif =
4 I | D] ]
0:files | | stop ‘
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Remote Imaged — Analysis

 Remote ImageJ - = \_)
— i
run mMacros on a —
. . 9
distant machine ImageJ
server
3 )
run (‘“Ma)

RoiManag

fileserver

* Images are on a
fileserver
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Remote Imaged —
Analysis & Design

use Imaged and plugins only  * server can be headful

» send macros from client to e avoid modal dialogs

server and answers back . modularity

e asynchronous

o  Independent components
communication

that play together
e access paths as seen by the
server

e synchronous
communication

e REMOTE IMAGEJ - volker.baecker@mri.cnrs.fr
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Remote Imaged — Components

* EXisting
« SIJAME - Simple JAva Message Exchange

Modal-Dialog-Killer

Femotel] Macra [O Settings
 Macro |O_Settings Segmentation Modal Dialog Killer
B Stacks FFa Client
* Remote-Filesystem-View Texure RFS Server Console
Tools EME. Client
» Remote Macro Runner RMR Server Console
* Future
* Queue-Manager
W: -~  REMOTE IMAGEJ - volker.baecker@mri.cnrs.fr
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Remote Im

e messages are transferred binary

aged — SIJAME

« SIJAME

« socket based communication

e message can carry
serializable data

e server can put message
In a queue

e synchronous or
asynchronous communication

e sSymetric:

— client is a server

m

22-001-2010 16:48:12 -
fr.cnrs.mri.sijame.connection.5JAMEServer run
IMFO: Listening on port 4000, ..

22-0c1-2010 15:48:49
fr.cars.mri.sijame.connection.slJAMEServer run
IMFO: Listening on port 4001, ..

22-0c1-2010 16:48:49

fr.cars.mri.sijame. connection.slJAMEServer run

IMFO: Got connection from
Socket[addr=/127.0.0.1, porn=35640, localport=4000

— danswer-queue

REMOTE
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SIJAME asynchronous

m
=E
o —
| |= .
2. server puts message —
In a queue
- q \
— 9
— :D))
[— =
_ 1 < 9/ N\
- ImageJ '
server
| 3. consumers are informed
1. client sends message, when the first message changes
closes connection \ /
and keeps on working 4. consumer sends an
answer-message back
W REMOTE IMAGEJ - volker.baecker@mri.cnrs.fr
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SIJAME synchronous

ool

U

ImageJ 2. consumers are informed
Server that a message arrived

.
9/ e
1. client sends message }—\, 'd
and waits for answer, \/
4. sends close to finish < 3. consumer sends answer
conversation on the same channel
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» problem of modal dialogs on the server
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GenericDialog

9. Octoher [

Modal Dialog Killer

& Modal Dialog Killer LK

stop

Fri Oct 22 17:52:00 CEST 2010 - il.gui.GenericDialog:enter a number

Fri Oct 22 17:59:09 CEST 2010 - ij.gui.WaitForlUserDialog:Action Required

Fri Oct 22 17:59:19 CEST 2010 - javax.swing.JDialog:Select the input Folder!
Fri Oct 22 17:59:25 CEST 2010 - ij.gui.MessageDialog:Mo Image

Fri Oct 22 17:59:30 CEST 2010 - il.gui.GenericDialog:Macro Error

REMOTE IMAGEJ - volker.baecker@mri.cnrs.fr
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* how to specify input files and folders for macro
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specify input — standard approach

inDir = getDirectory("Select the input folder!");

files = getFilelList (1nDir);
» folder can contain other images | "™/
Qutput... | |[fhome/bascker/out/

* need to filter

Qutput Format:  TIFF

Y Code to |Oad dependent flles Add Macro Code:  [Select from list]
o i YGZG7-gfp001
naming scheme can change Wit el
> edit lists of files instead of e T
selecting folders YGZG7-dapi002
" . REMOTE IMAGEJ - volker.baecker@mri.cnrs.fr
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Macro 10 Settings

filter

@ list editor
Jin/ 01/ stripes.tif
@lOsettings @& & in/02/ new/ AUPbS40.tif
file lists input folders | output folders Jinf 02 new/ AVG_bat- cochleaglolume.tif
/in/ 01, stripes.tif,/in/ 02/ new/ AuPbSn40.tif,/in/ 02/ new '“ ']2-": “E_‘”""'-"' A\”"_G—ha'-‘ cochlegFrenderings.tif
/in/ 04/ célleaéaatif,/in/ 04/ Tree Rings.tif,/in/03/bridge /in/03/bridge.tif
Jin/ 03/ boats.tif
1 b Jin/ 04/ célledéaarif
add... edit.. remove selected /in/04/Tree Rings.tif
add... remgvegselected | close |
add a list

e one per channel

27 .-29. October
—————————

unwanted

add files

» select multiple files

* select a folder (recursively)
« tif, all images, all files

"

Look In: || |T%| || |ER| 8=

REMOTE IMAGEJ - volker.baecker@mri.cnrs.fr
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o204
File Mame:
Files of Type: |tif images -
Open Cancel
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Macro 10 Settings

call ("fr.cnrs.mri.macro.i10.I0Settings.resetFilelLists");
call ("fr.cnrs.mri.macro.i10.I0Settings.show");

waltForUser ("Please select the input files and press ok");

list = call("fr.cnrs.mri.macro.10.I0Settings.getFilelList");
1f (list=="none") {

IJ.1log("No files selected! Macro stopped."); return;
}

files = split(list, ",");

for (i=0; i<files.length; i++) ({ /@lOSettings 2@ ®
file = files[i];

B ! file lists input folders | output folders

fin/ 01/ stripes.tif,/in/ 02/ new/AuPbSn40.tif,/in/ 02/ new

lists of lists as Strings /in/ 04/ célleaeaatif,/in/ 04/ Tree Rings.tif,/in/03/bridge
! b

- lists separated by ; add.. | | edit.
- elements separated by ,

remove selected

REMOTE IMAGEJ - volker.baecker@mri.cnrs.fr

27.-29. IIZ_I!If:to::tI::u=.-.r 19/29



 distant input files and folders
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Remote-Filesystem-View

status:connected to arion: 4000
info: Fing successful

stop

* when connected
l0-settings will show
remote paths in
FileDialog

27 .-29, Dctnher

& Remote Filesystem Client ® ® |} | # Remote Filesystem ServerC/@ & &
Server |orian port: |4000 test

I]ﬂr[: 4I:I |:| |:|
status: running
started: Mon Oct 25 16:47:10 CEST .
stopped:
stop log

REMOTE IMAGEJ - volker.baecker@mri.cnrs.fr
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Remote-Filesystem-View

file lists | input folders | output folders () Conflgure VlSlble rOOt-fOIder
fin/ 01/ stripes.tif,/in/ 02/ new/ AuPbSnd0.tif,/in/ 02/ new
i m n/03/bridge
4 3

Look In: || |3 (|3 |86 6=| liected L USG fOIderS

3013 033 05 ° Tal

e <login-name>

File MName: ° Common

Files of Type: |Uf images -

Open Cancel

— RemoteFilesystemView remote system
» RemoteFilesystemClient RemoteFilesystemServer
> SIJAME synchronous | SIJAME

e REMOTE IMAGEJ - volker.baecker@mri.cnrs.fr
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run macros on a remote machine
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Remote-Macro-Runner Client

# Remote Macro Runner Y X Il ° sendmacro +

_ — l0-settings
Server [oran port 4000 1est

e |0-settings can
use remote-
run{"Blobs (25K)"; : 7/
setAutoThreshold{"Default™); flleSyStem et
run{’Anahyze Particles...”, "size=30-Infinity circularity=0.00-1.00 sh
return tostring(nResults); communication

1
result: [43 e macro must have

status:Macro successfully executed return value

run e runs SIJAME
server to get

answers back
REMOTE IMAGEJ - volker.baecker@mri.cnrs.fr
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Remote-Macro-Runner Server

e Queue incoming
messages

 messages are handled in
the order of arrival

e use modal-dialog-killer

e set io-settings from
message and execute
macro

e send answer message
with return value back to
client

27 .-29. October
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# Remote Macro Runner Serv@ & &

I]ﬂr[: _"l.l:l |:| |:|
status: FLunning
started: Mon Oct 25 17:37:03 CEST .

stopped:

macros executed:

macros waiting:

stop

» multiple clients can use the same server
In the same time

REMOTE IMAGEJ - volker.baecker@mri.cnrs.fr
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Conclusions

communication middleware SIJAME

N
e synchronous and asynchronous communication \%'_'P
| =
problem of modal dialogs on the server ImadeJ
« Modal-Dialog-Killer serve
how to specify input files and folders for macro
 Macro_|O_Settings - SN I———
distant input files and folders fileserver
 Macro_|O_Settings + RemoteFilesystemView
run macros on a remote machine
 RemoteMacroRunner
W -~  REMOTE IMAGEJ - volker.baecker@mri.cnrs.fr
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Future Work

% =1
— = =
Queue-Manager — s R
O I E)
o
? ? ImageJ
server
S | (3 p \
run (“Ma) run (“Ma) =
. . — 2
Roi1iManag RoiManag = ‘g)
— 2)
3 a —1 g
ImageJ fileserver
server
. . Queue-Manager

e persist queue
e distribute jobs to multiple Imaged-servers

REMOTE IMAGEJ - volker.baecker@mri.cnrs.fr

27/29

27 .-29. October



27 .-29. October |

Future Work

support scripts

» Javascript and other scripting languages from FIJI
 Visual Scripting - MRI Cell Image Analyzer

* ImageFlow - Dr. Kai Uwe Barthel

handle other parameters in the same way as paths

* guiinput on client — send to server
secure internet communication
e authentication, secure sockets, certificates

integrate into CICERO-image-database

e REMOTE IMAGEJ - volker.baecker@mri.cnrs.fr
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Thank you

for your attention!

Thanks to Wayne Rasband
and the ImagedJ-community

Thanks to the MRI-team:
.- M\

e

Pierre Travo  Olivier Miquel Corine
Tran-Aupiais

Sylvain De Rossi, Virginie Georget, Alexandre Granier, Stephanie Vaudescal, ...
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