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WHAT’S MAF @ VISUAUIZATION

The Multimod Application Framework is:

“An open source freely available framework for rapid
development of applications, based on the Visualization Toolkit
and other specialized libraries”.

It provides high level components that can be easily combined
to develop a vertical application in different areas of scientific
visualization.
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MEDICAL APPLICATIONS
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MEDICAL APPLICATIONS (2)

Registration of data
coming from different
sources:

*Skeleton from TC

*3D surfaces of
muscles from
magnetic resonance

*Markers: insertions
and muscle’s origins
from anatomical
dissection of a
cadaver
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e Framework for biomedical applications

MAF3 specifications

e High modularity
e Scriptable
e Plugin system

e QA software platform
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MAF3 specifications

ithub
M AQa f3. github

Deployed on:
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MAF ARCHITECTURE VISUALIZATION

Input Data

Interaction Operations

Input Q

Devices
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MAF STRUCTURE & VISUALIZATION

<

View Operétion VME Interaction
Manager Manager Manager Manager

Views Operations VMEs Devices
+

Interactors
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THE ‘APP, CLASS VISUALIZATION
App
* Create the parent frame of the
application ==
° Make an InStance Of the IOQ|C VieTv Ope‘ration VT/IE Inter:ction
Manager Manager Manager Manager
* Plug the views and the operations _ _ _
Used |nS|de the appllcatlon Views Operations VMEs Devices

M LHPBuilder

* Hide/Show the interface elements T e (A

Open Cirl+0

for the vertical application

Save As CtrHShift+sS

I Images
. . . . Export Geomelries
* Terminate the application deleting -
Print Previ Motion Analysis Landmark
th e Iog iC P:::terrz\;';\: Finite Element zign trajectaries (VWs)
Page Setup Raw Motion Data
Recent Files 4 ASCII Force Plates (WWs)

Quit Cr+Q ASCIT Analog (Wnds)
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LOGIC: APPLICATION’S BEHAVIOR

* Create and instance of each
manager: mafViewManager,
mafOpManager, mafVmeManager,

mafGUIManager

*Listen all the events raised from the
managers and from the interface
elements through mafEventBus
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App
Logic
-« . > >
View Operation VME Interaction
Manager Manager Manager Manager
Views Operations VMEs Devices

[l LHPBuilder d:/Cineca/Profilifrmucci/Desktop/test?96/test7 96.msf
File Edit ¥iew Operations Tools Window Help

b Bl e e

B ER o

11:21:28: node selected: YolumeTest

11:21:28: node selecked: surface

11:22:12: node selected: cammino0s

11:22:24: node selected: YolumeTest

11:21:268: executed operation 'Select’ on input data: roat

11:21:28: executed operation 'Select’ on input data: YalumeTest
11:22:06: executed operation 'A5CII trajectaries (VWs)' on input data: surface
11:22:06: operation 'ASCII trajectories {YWs)' generate camminolS as oukput

11:22:12: executed operation 'Select’ on input data: surface

11:22:24: executed operation 'Select’ on input data: camminolS

datatres | view settings || operation |

e v

» surface
; @5 cammino0s
' YolumeTesk

wme output | visual props | vme

type: mafyMEOQutputYolume
vtk bype:  wikRectilinearGrid

bounds:
wmin: 24,02 xmax: 277.15
wrmin: 111,91 ymax: 192,77

zmin: -109.1  zmax; -96.1

scalar range:
min: 382,00 max: 180700
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mafViewManager

* Create/Delete plugged views
* Manage view selection

* Add/Remove VMEs to/from the
views

* Has knowledge

about the selected view and
selected VME
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View Operation VME Interaction
Manager Manager Manager Manager
Views Operations VMEs Devices

81188 | ew sebtings | epersion |
ot

5 M S

¢ W

[[8]x]
=gl




Advanced
School on
SCIENTIFIC

MAF VIEW d VISUALIZATION

* All VMEs are visible inside each view

* View ask to VME for its own visual pipe, and use it to render the VME
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VISUAL REPRESENTATION IN MAF

[ DataManager C:\Documents and Settings\amb0\Desktop\demo\den
File Edit ‘View Operations Preferences ‘Window

QWDIP"I%%BIS&\QG

, OrthoSlice \;HE\E\ N Surface

v

OrthoSlice Surface

DRR

Volume

RX-CT Rendering

type Surface
name prostesys
vme nature NATURAL

maerial . plastic blue
debuginfa print

| | [Free mem 604 b
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mafOpManager

* Manage the operation execution
* Manage the undo stack

* Enable/Disable menu items and
toolbar

buttons according to the VME
selected and to the operation
execution
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View Operation VME Interaction
Manager Manager Manager Manager
Views Operations VMEs Devices

[l LHPBuilder

Yalidate Tree
Create

Measure
Manage

Crop Yolume
olume Resample
Scale Dataset
Move

WME DataSet Attributes Adder

Register from termplate

[0 J(windovina][ 361 ]

niode selected: VolumeTest
11:40:55: executed operation 'Select’ on input data; YolumeTest
11:40:53: node selected: surface
16:06:37: executed operation 'Select’ on input data: surface
16:06:37: node selected: YolumeTest

CirT

d:/Cineca/Profili/rmucci/Desktopftest/96/test/96.msf - [Orth..

Ml File Edit Wiew ESEEEWgN Tools \Window Help

ControlBar

data tree | wiew settings || operation

LEX|
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M roct
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[ vme output | isualprops
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mafVMEManager

* Add/Remove a VME to/from
the tree

& A .

* Manage the file save, open, yoow || Qperation )i VME_ |} Interaction
new

Views Operations VMEs Devices
* Manage the file history — 1
* Set the time to the VME tree = 1
Data ~1  zam
Tree e -
; - [x]e§ L5H

; L[x]e@ LFO

: - [%]e$ IFE registered on IPE

: - @f} subj00Giliac-smooth-dec registel
- [%]a3 LTH registered on LTH

Type Of VM E Cu rre ntly S u p po rted - XN subi00Bfemur-left-smooth-dec e

- [X]e$§ RTH registered on RTH
: - [}y subj00Bfermur-ight-smaath-dec 1

F - [%]ag LFO registered an LFO

- .|l'I b ' " l‘ {ﬁ E k. @f} subj006foot_bones-left-smooth-
‘ 9 n - [%]a$ RFO registered on RFO

5 - -~ [%# % subjiDEfoot_bones-right-smontt
root surface volume mage LM-group LM FEM & el

o [%) subiD0Btbia_fibulaleft-smooth-c

- [%]e$ RSH registered on RSH
: @f} subj006tibia_fibula-right-smooth:
10 taath v

: : | Ed
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MAF3 Architecture 0D i

MAF3 Modules Architecture

‘ Application Logic \
|

plugin-system B

e Ready for end-user

mafPipesLibrary
{plug-ins)

application

mafQA

e Provides a flexible

Foundation Libraries (Qt*, gxmlirpc, QtSOAP)
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http://www.openmaf.org/
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MAF3 modules

e mafCore
- Interfaces - .
- Factories e
- Threads '
- Logger
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MAF3 modules
in Hypermodel

e mafEventBus
- Dispatchers
- Connectors

ma_fPi pes Li!:_uraryr
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MAF3 modules

e mafResources
- mafOperation

- Plugin interface
- Managers

Foundation Libraries (Qt*, gxmirpc, QtSOAP)
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MAF3 modules

e Logic
- Application Logic

ma_f_Pi pes Li.!:_uraryr
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Communication Model
e Publish — Subscribe between MAF modules
e Point-To-Point inside a module

Subscribar 1

.
IW_F@<@ Lo

| survers

el P R0 Y B R T P
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MAF3 EventBus

e Communication between modules

e Independency between modules

o Flexibility

e Manages Local/Remote communications

e Provides a generic interface in passing
arguments

CINECA
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Local communication

e Based on Qt Signal/Slot mechanism

e Allows connection at run time, without class
dependencies

e Topic Taxonomy
e Topic Filtering

CINECA
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egister signal

w——register callback——{m

&

I
CUSTOM_TOPIC

CUSTOM_TOPIC
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Remote Communication

* Delegates to a Remote Dispatcher

* Dispatcher instantiates Connector for a
specific protocol (XMLRPC, SOAP, REST ...)

 Same interface of Local Communication

CINECA

Application 1

Application 2

Application 3
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Application 4

Application 5
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Advanced
MAF3 Plugin System
* Implementation from a common interface

* Decoupling from GUI components
* Objects instantiated only when necessary

plugin library I O /
T
. eqi

f mafPluginManager

class type 1

=| class type 2

mafPlugin

=| class type 3
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Plug-ins developed in MAF3

e PhysiomeSpace plug-in:
e Upload
e Download
e Execute commands on PS
e SOAP plug-in

e VTK plug-in: filter, data management and
visualization
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Quality Assurance

» Refers to the systematic measurement
following specified requirements, that
confers error-prevention in a product

* Well-Tested code is better codel
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QAT — Quality Assurance Toolkit

.?\_’;) gECE:IAhLE)QHOSTING
T ) @ python
L ACMake
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QAT — Quality Assurance Toolkit

- Based on Rules

- Rules are
extensible

- Able to generate
visual report

- Connect with
external
applications

CINECA



http://qa.openmaf.org/maf2/
http://qa.openmaf.org/
file:///C:/Program%20Files%20(x86)/Google/Chrome/Application/chrome.exe
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