Web 2.0 for Radiologists: |
Open Source DICOM
Clustering Servers and
Web-based Viewer Using

Asynchronous JavaScript
and XML (AJAX)

Tadashi Tsuchimoto, MD 1): Noriva Yokohama, MS 2);
Norio Nakata, MD 3);

Hidenari Akiba, MD.PhD 1); Mitsuharu Tamakawa, MD 1);
Masato Harevama, MD, PhD 1); et al.

1) Sapporo Medical University Department of Radiology

2) Wakasa-wan Energy Research Center Medical Division
3) Jikei University Department of Radiology

We developed cluster web DICOM server
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We report on details of the development and
the real operation experience .



Aty Introduction :
Web 2.0 1s the term given to describe a second generation

of the World Wide Web that is focused on the ability for
people to collaborate and share information online. Web 2.0
basically refers to the transition from static HTML Web
pages to a more dynamic Web that is more organized and 1s
based on serving Web applications to users. Other improved
functionality of Web 2.0 includes open communication with
an emphasis on Web-based communities of users, and more
open sharing of information. Over time Web 2.0 has been
used more as a marketing term than a computer-science-
based term. Blogs, wikis, and Web services are all seen as
components of Web 2.0.

Web 2.0 was previously used as a synonym for Semantic
Web, but while the two are similar, they do not share
precisely the same meaning.

Web 2.0 is the term given to describe a second
generation of the WWW that is focused on the
ability for people to collaborate and share
information online. Web 2.0 basically refers to
the transition from static HTML Web pages
to a more dynamic Web that is more
organized and is based on serving Web
applications to users.

because of the improvement of the function ,
Web2.0 has the possibility that an existing
application can be substituted in a lot of
scenes, and is paid to attention.



The good sample that web2.0 is google map. Google map is providing
interactive service with excellent GUI in web browser. We were not able
to find it like google map in radiological ficld though we looked for service
of the image inspection and the report system.

Then, We wanted to make google map for radiologist. And, we thought

whether it was able to be used effectively on an actual use.

The good sample that web2.0 is google maps.
Google map is providing interactive service
with excellent GUI in web browser. We were
not able to find it like in radiological field
though we looked for service of the image
inspection and the report system.

Then, We wanted to make google maps for
radiologist. And, we thought whether it was
able to be used effectively on an actual use.



[t is the following matters according to thesis
"What is Web 2.0" of Mr. Tim O 'reilly
known as a landlord of Web 2.0 that
characterize Web 2.0.

. The Web As Platform

. Harnessing Collective Intelligence

. Data is the Next Intel Inside

. End of the Software Release Cycle
. Lightweight Programming Models
. Software Above the Level of a Single Device
. Rich User Experiences

We interpreted these items and decided the
development policy.

Tim O 'reilly known as a landlord of Web 2.0
publish thesis "What is Web 2.0" .

This thesis characterize Web 2.0 ss shown in
the table .

We interpreted these items and decided the
development policy.
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We examined each item, and decided the

development policy.
Please refer to the poster for details.



Filling requirements of web2.0 , we tried the development of
the PACS system like google maps.

We aimed at the system that have Correspondence to a
large amount of processing demand and Stability/Reliability.

Additionally,we aimed construction of the system with open

source.Because we are sympathizing with that idea.

Filling requirements of web2.0 , we tried the
development of the PACS system like google
maps.

We aimed at the system that have
Correspondence to a large amount of
processing demand and Stability/Reliability.
Additionally,we aimed construction of the
system with open source.Because we are
sympathizing with that idea.



Purpose

1, We tried the construction of System that
solved requirements of web2.0 .

2, We tried this System having the
Correspondence to a large amount of
processing demand and Stability /
Reliability.

3,We tried those construction by open source
collaboration , development itself as open
source.

And, we considered those feasibility and

possibility.

Purpose

1, We tried the construction of System that
solved requirements of web2.0 .

2, We tried this System having the
Correspondence to a large amount of
processing demand and Stability / Reliability.
3,We tried those construction by open source
collaboration , development itself as open
source.

And, we considered those feasibility and
possibility.



Method

There were some problems that had to be solved when the system was developed. We listed the item.
And the selected method of settlement was listed.

List of problem that should be cleared.
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Method

There were some problems that had to be
solved when the system was developed.

We listed the item. And the selected method of
settlement was listed.

Please refer to the poster for details.



Summary of Solutions

The backbone of servers
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System outline chart

DICOM server function:

CTN receives the DICOM data from the
modality. Next, information from the
DICOM header is written in postgres, and
the DICOM file is preserved on the hard
disk.

: application that we made

Web-DICOM server function:

Apache receives the demand from the client. PHP prepares pertinent information from the
reccived parameter. PHP converts the DICOM data into general-purpose image format
(jpeg/png) because it cannot display the DICOM data by web a browser. (demtk ete. are used
for conversion. ) The client receives the data built with PHP by web browser.

More advanced operativeness is offered

by web browser in using AJAX.

This chart is System outline chart .

Figure explains the function of the DICOM
server and the web server.

We requested interactive with a server that
was more advanced than a past web
application for the usability improvement.

We used the AJAX technology for that.
AJAX is a technology that exchanges real-

time data transfer by the background among

the server and users, and improves the
usability.

This is one of the web2.0 technologies paid
attention to.
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clustering system outline chart
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This chart is clustering system outline chart.

Clustering is the technology that two or more
computers are connected mutually, its behave
like the high power computer against the user
and other computers .

It make 1 High-speed calculation processing 2
Correspondence to a large amount of

processing demand 3 Stability and reliability .

We requested the advantages of
Correspondence to a large amount processing
and Stability / reliability
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... By the way, this photograph
Ej ;7 is initial google server.
g | S

This photograph is clustered
servers that actually used.

This photograph is clustered servers that
actually used.

By the way, rt photograph is initial google
server.

It is thought it is much the same.
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Result |

Figure on the main screen

Result
This is the main screen of the system.

This is an entrance of the patient's selection
and the thumbnail of the list and additional
information.
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Viewer system:

I'he change the size of the window, the change of
window level/width, the magnification function,
these functions were mounted by web browser
with GUI of mouse.

Image smoothing and the negative
image processing of each series were
built into the system.

Viewer system have the change the size of the
window, the change of window level/width,
the magnification function.

These functions were mounted by web
browser with GUI of mouse.

Image smoothing and the negative image
processing of each series were built into the
system.
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samples

Some display samples will be presented.

This is a chest plain and roentgenogram of the
bone .
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samples

US images and roentgenogram of the bone
and digestive enhancer inspection .
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samples

CT of the chest and MRI of the perlvis .
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DICOMizer system:

I'he DICOMizer function was
mounted only by a file moving in
general purpose PC and the click in a
browser.

Reporting system:

Attached information,
reporting, and the report
inspection were mounted by
webh browser.

Key film can be appended.
You can append directly key

film to the report from the
image inspection.

The system provides the report function at
each study. Key film can be put directly from
the image inspection.

To register information other than DICOM to
the system positively, we applied the
DICOMiser function.
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Web resource system:
I'he system has a direct google
search function. The retrieved

useful web resource can be easily

registered to the system.

I'he registered web resource can be

referred to directly from the system.

It is possible to link with the web
resource in the seamless by the

function of an original web browser.

(It thinks the deyelopment to make
the retrieval link by the automatic
morphological analysis of the report
in the future. )

The system has a direct google search
function. The retrieved useful web resource
can be easily registered to the system.
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Mushlp system:
It is possible to cooperate with

Osirix by one time of the click in
Mac OS X, OsiriX is one of the
most excellent open source dicom
viewer in the world.

transmitted by using webDAV . There are no complex setting because it is secured by a similar
communication route to the use of welr browser. It is possible to use it by all communication methods . For
instance, intranet, IP-VPN, internet-VPN, and internet.

In addition to the image inspection by web a
browser , we made seamless

cooperation with DICOM viewer for detail
inspection .

We respected OsiriX, and we wanted to
cooperate with OsiriX .

A special program is prepared for the
cooperation of OsiriX. (named pgctn2osirix
DICOM format files is transmitted by using
webDAYV .

It is possible to use it by all communication
methods . For instance, intranet, IP-VPN,
internet-VPN, and internet.

S’
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It is possible to cooperate with UniPACS viewer by two times of the click. UniPACS viewer is one of

excellent dicom viewer in MS windows.

Data is transmitted by using SMB protcol. It can be ea
to use it by some communication methods . For instanc
internet , it is necessary to improve security by some methods.

Iv registered in the client system, 1t is possible
ntranct. IP-V'PN. internet-VPN. But if using

In windows, to cooperate with DICOM viewer,
we made it.
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We tried real operating the application and server.

The agreement facilities were raised. and the adjustment of each
facilities of the operation model was done repeatedly.

The main operation model was classified as follows.

1, Dept. Radiology use
2, The entire hospital PACS
3

, Telediagnosis

, Diagnosis support to remote place(health examination)
The operation model in remote using the application was hoped for.
Therefore, a safe network design/was selected. IP-VPN was used as the
main key net. Additionally. internet VPN using OpenSSH was used for
the communication of a small terminal/base. Deliberate log management
were done about security.
After an appropriate operation model/business flow/security
management had been given, it shifted to the real operation.

We tried real operating the application and
server.

The main usage is in the table.

After choosing an appropriate network
security and establishing an appropriate
operation model, we moved it to the real
operation.
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[t operated in five facilities where the agreement had been obtained.
About the usage/modality/period/number of the studys/number of the
Images/data amount, it is the following.

Base;Usaﬂe modarit Period(m)'!
| |Dept. Radiology/Telediagnosis CT.MRNM ' 43

CRDRXACTMR | 25

CRDR.XACTMR

image amount data (G)
51044 2003709] 1022
22150 3322806 1864
1684 TR 77
401
50867
127046

psa092]  Tatalize] 992
It operated in five facilities.

We operated for 43 months at most and 5
terabytes data and about 6.87 million images.
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Discussion

We looks back on development and the real oper n of this system by the viewpoint web .0, and we considered those
Teasibility and possibility.

1 be completed by web browser, and the system can extend by the
L RL space. Il an appropriate network is constructed. the cooperation between another fa s is possible by web browser.
In the use of the web browser main function. the link in the Internet 1o related information is also easy.
Web browser demonsirated a hi

vccumulated a large amount of information was effective 1o
positively taken into the systen.

It is ok ht that sharing information betw

K Y Iile. It is thought that knowlec

under an appropriate k.

When developing and ope ¢ it, we 2ol the lee ck from the customer . Re

prompt improvement was able to be done and the test version was able to be

once by the customer , & further impirovement matter ¢ while the

participation was performed .

Our system can make the equipment with the communication and the web browser function a terminal. This doesn’t choose
the terminal and be able to offer the possibility of service. The improvement matched to the stvle for which the customer
hopes might raise customer satisfaction and improve their operating effectivencss.

nge of WL/WW by GUI became possible in using AJAN. The interpretation of radi
lot of cases according to these functions. The interpretation of radiogram of more cases can be
L[ n in the fumare, But Det | image inspection is indispensable the

In the systemithe direct DICOM interpretation united the web browser interpretation in As a result, the sysiem
was able (0 make an efficient environment.

Discussion

We considered experience from the aspect of
web2.0 .

Please refer to the poster for details.



Conclusions

We thought about the system development and operation from
the viewpoint of web2.0 . We interpreted the matter of web2.0,
and we developed the system that reflected it .

The real operation of a long term in five facilities was
experienced with the system that constructed . Operation with
each facilities succeeds, and is being used by various usages
now.We think that it was able to prove feasibility of the system.

We feel the possibility in effective use of web2.0 to the
radiologist. We want to expand the possibility by further
development and use.

Conclusions

We have develop this system from the
viewpoint of Web 2.0.

The real operation of a long term in five
facilities was experienced with the system that
constructed .

Operation with each facilities succeeds, and is
being used by various usages now.

We conclude that it was able to prove
feasibility of the system.

The possibility in effective use of web2.0 to the
radiologist and this system has the possibility.
We have the plan of further development for
expand the possibility of Web 2.0.
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