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Ohjectives

» Understand basic netwerk iniiastrictue
for both LAN's and VWAIN'S

= Understand interficCes toroiNiespitaiNs
systems and redistionfencoloUyAUEVICES

u Understand ne:

ziplefpplt])
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Objectives con't
= Understand what IS neededior

migration frem a paper tera
treatment recorad

» Generate speclfications fieian
Infiermatien;systen

¥ PersonnelfreguiremenisHior
ImplemenuneraneieiteiRneRa
ALIGNRSYSLEN

EVIEVWNIESICRSPECTI CE BRSOV IIEINE
rEaumeRinY e EMERINSYSIERIS
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Bus topology:  Star tepeleay
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Multiple Networ

Mainframe

Workstatiol

VWorkstatio!

Token Ring

Desktop

>

Workstatio

[=L]

Desktop
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Protocols

= TCP/IP. — Tiransmission Control
Protocol/lnternet Protocol

u IRX/SRX — Novell protecel (CUent
Netware: sUppertSHICE/AIE)

u NetBEUI/SNets] OSH(eI0NIeLece)S)




TCR/IP

Most common NELWGIH Prolece)
Based! o) a suite: of Proteco)s
IS reutable

Stuppoeris; DHCP anaNVINS

Application
Transport

Internet

Network Interface

F‘@ ATATORE IR LS



WAN Connections

» Different types of commuRication
CONNEctions avalanle
- 1 (1.536) Mieps
13 (44 Mbps
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WANI Communications

u “Thick™ client
- Standardl deskiep computers applicauen
loadead o/ compuULe
- Reduces netwoerk tieifichoy/ eieViing oS 62
applicaten oVeERNEt
€SI SEIarENmelptEnanCENYAIEVINERO
clg9lleziilean)s op) geldnl conotie s
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= “Thin™ client
- Applicationsisieaded oveF thie nEnVe
- |ncreases network: trafiic

WearermalntenancCer e
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WAN Selutions

s

WOorkstation
- Reducednetworkstraiiic==oniyAea6s
feguested daie
S tipironm cnlY songl gt Witp) e e
9IOWWSEN
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Citrix® Metaframe

= Software that rins;as an extensionio
Terminal Senver

= ICA (Independent Compuibing
Architecture) client

= Canl have Citix SENVEIREAISoN 06

Dalancer across multpIErSERESS

» Multiplerclieniis ?lvrl]Jrlble — Winlelowys,
Vicintesn; UNIXSDOS

“ SUppents muluple COIMmURICENEN

DIOLOCOIS
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Citrix con't

= Application; actually/ runsyen: tie: Cigik:
Server

x Video and keylhoeard/moeusenieHnauen
ale! transielfed Ve tnENERVo)

u Printer rﬂgurai]on e GINICHIT
G G MIUIHESIHERC EPEUITIELS
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DICOWV]

» Digitall Image: CommunicationimVIEciCIRE

s Standards designed ierinmeace
communication

u DICONE=RIF EXLENSIGNS 20 CEGRONIIE
standard 0] SUPRBKEEE I ONNUIE D)
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DICON cont

Service Ohbject Pailir (SOP) IS thEIESIC
LRIt of communication

AR action| OF SENVICE IS PEIHCIEH CIIraN
InfiernMation: GIJEect

Example

SOP Class
Service Object Pair

Service Information
Object

Reference (4)

Applied to
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Example - Information: 6ijects and
ielationships el P, VISt

W ERGE

Creates

References

Contains

Procedure

Creates )
Study 2 Series Modality,
Equipment
References Action
Contains
Documents ..
References Object

TX
Strategy

(e R AR

TX
Options

Reference (4)



DICOM-RT information 6l0jects: and

definitions

DICOM RT modality
(Information Object)

Object Definition

RT Image

RT specific images, such as DRR, EPID digital simulation
capture, digitized film.

RT Structure Set

Curves or points representing patient contours and structures.

RF Dose

2 and 3D isodose curves or surfaces, point doses, dose volume
histograms

R Plan

Detailed planned data, beams, applicators, fractionation scheme

RT Beams Tx Record

Record/Verify data, as treated for external beam

RT Brachy Record

Record/Verify data, as treated for brachytherapy

RT Summary Record

Summary, cumulative data for entire course/patient

|_-',-|-|_| SNTOE SRR




Compatipility, example

u Application can be a senvice classiuser (SEeU)
service class provider (SCP)

App 1 SOP App 2 | Compatible?

A Store RT-Plan to B

Store RT-Image to B

Store RT-Plan to

WM.PLE'U



Datafiow

» Knowledge off departmental daiaiioywas
iequired fier any Iniermaten systen
| Examples) ot datafiev; connecuvibysend

r

equIipment Interfaces

B A ORI
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|nterconnections

= Analyze computer InfiermaticRN iAWt
the department

u Determine thermetiodieircemnitiicanon
PELWEERI EaCi CONPBRENL

5 Examinertherty/pENoir el NSENENIELY

Eachl ConPenENL

(2

Sl
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X

SIM

Onc Box n Y
1 MIDIA, Mrex
(Storage Locally) |« SIM computer » (Storage Clinic Level)
4
¥ v v
Brain lab TPP+ Eclipse/Vision
(Storage Locally) |
Radexsend TPPI+ (tp) 1 1
np
; Varsrv02
WinSCp32 —— Storage H:\ (Dbase (Sybase)) (lmageS)
(Storage Network Server)
DCM module I I A
IMPAC (port 104)  Qum— Eclipse Proc.
Dosimetry computer
| Translation RTP interface
*.rtp
RT Plan (rtp format) ‘
EEEEEEEEEEEER RTPtOIMPAC IIIIIIIIII’ IMPAC
(Optional)
- RT Image ViewStation
I (Images)
NAMER > >| IMPAC (Pervasive) |
v o3
o |
IMPAC permanent flat image storage (DFS) * * . 4
LINAC MLC PortalVision
Computer
» RT |mage (per machine) % t
(20
1 i LINAC |« | IAS
NPV6 <
Process Varian GE RTP
I_F'ITJ AW CLIMIC
N Storage IMPAC Nucletron BrainLab DICOM




Non-4DITC

— s

@C—I Varisced |€===  Digital Jacket QREADS
e
Plato G Flue| — Onc Box n
(UNIX) ue (Storage Locally) < SIM computer | | MRex z
e
FTP_ge[
FDIMPORT v - ; v y
Brain lab winscp32 Eclipse/Vision
‘ (Network Storage) v
Radlozsgid §_ PP (Dbase L filedata J
= RTP export A
DCM module x Ve
IMPAC (port 104) < Eclipse Proc.
Dosimetry computer
I Translation T ooooooood RTP to IMPAC
. (Optional) Adds more info
RT Plan (*.rtp format) v
| IMPAC server directory ] RTP interface { o
— — *.rp %
L}L RT Image J IMPAC @
IMPAC server director i i
7 y > Viewstation
(Images)
NAMER = w= —_— —
4 IMPAC (Pervasive) J
Server
IMPAC image form on
Institutional server directory
IMPAC Workstation
(Sequencer)
RT Image (per machine) < e %
- IMPAC server directory ?\&\l
MLC .
Workstati PortalVision
LINAC [« (O« "orsaton Workstation
Computer 5
G MLC
\ LINAC Controller
>| _IAS
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4DITC

— s

QREADS

Sd—l Variseed |@===  Digital Jacket SIV
—
Plato G Fuel = Onc Box n < SIM computer I I—('
(UNIX) (Storage Locally) MRex e —
FDIMPORT A J . : v
Brain lab winscp32 Eclipse/Vision
‘ (Network Storage) \ 4
Radexsend - TPP+ —
s Dbase L Instltut(llonal se)rver dir J
X b mages
IMPAC (port 104) b / - , I
Dosimetry computer < Eclipse Proc.
Translation I l ~oooooooad RTP to IMPAC
— 1 . (Optional) Adds more info
L RT Plan (*.rtp format) _v
IMPAC server directory —— RTP interface *
*.rtp
IMPAC
RT Image . .
-> IMPAC server directory ; \ . ViewStation
) (Images)
NAMfR L_ IMPAC (Pervasive) _J
— — Server
| IMPAC image format | ¢
Institutional server directory IMPAC Workstation Images via DICOM
4DITC Images (Sequencer) .
R v : Record, I
> switch Workstation
v y - @ — vy @ il Verification
3 LINAC < MLC OBI
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4DITC

Tentative
S{—I Variseed Iq— Digital Jacket v QREADS |—> QREADS
——
Pra— SIM computer | MRex
MIDIA

Plato h Fuel —
(UNIX) - (Storage Locally)
IFTP-get L
2 7 L 4
FDIMPORT i
© Brain lab winscp32 P| Eclipse/Vision
‘ (Storage Institutional *
server)
Radexsend TPP+
——
Dbase (sybase)
VARIS (ARIA) =
Institutional server
dir. (Images)
> 4D network «— > 4DITC
h‘ switch Workstation
\
Y LINAC . MLC OBI
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Color Code:

Multivendors:

Varian
IMPAC Processes
>
Nucletron
GE Location
BrainLab DICOM Transfer —_—
(in black)

In-house
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TMIS Specifications

» [he Treatment Managementiniermnzuen
System (TMIS) ties togetielr the Varnous
sources of Information

x| ldeally’— linfermationteeES dIECHALE
TIVIIS Withr ner USERTRNERVERUGR

[deally = ConversioniprodicniSieiENioLk

= RECURNENIFERUAABIREELENS

ﬁﬂ | Lo PR [



Developing TMIS Specifications

» Complete a precess: meaip; oilieliauen
flow

x| Cover all areasinciueinernuSESHEOELONS
and secretares

SAWinai G aic S OVYAIEIIYAITIESNS

(2
(@2

L[

b
(—

ﬁ 'ﬁ
(2
‘—V

S OV ERYAUIMESNSRIIERS
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« Major Components

Users:

Physicians
Physicists
Therapists
Dosimetrists

IS team
Administrative Staff

vVvyyVvyvyyy

Technological Innovations:

I. New imaging modalities (Cone Beam
CT, EPID-MV, OBI-kV, kV — MV)

11. Image-guided stereotactic
treatments

111. New Image-Guided Radiation
Therapy modalities

Iv. Etc.

|_-_',-|-|__| BAALEREF IR [

Clinical Operations:*
I. Patient Registration Process
1. Patient Consultation Process
111. Departmental Scheduling Process
Iv. Departmental Patient Charting
Process
v. Patient Treatment Sim Process
vl. Patient Treatment Process
vil.Administrative Services

* Van Dyk J. The Modern Technology of Radiation Oncology.
Chapter 14 by Brooks K.W.

IS Infrastructure
management:

I. Archiving & Data mining

1. Database Technology (Sybase vs.
MS SQL)

11. Interface capabilities (i.e. HL7,
DICOM, other)

Iv. Vendor support

v. 1S/ITPerformance.



Flow Types Drata Flow
. Pretreatment Plan complete 07/26/06

. Patient starts Tx prior to Plan complete
. Mo plan needed, but not emergent

. Emergent

. Pt Under Tx- M.D. Change

. Pi. Mot setting up, e.g. SSD =1.5cm

Orthogonal Pair
contour or CT(Ch2) contour or CT(Ch2) Drata to { Team) M.D. Review, Visual Paper Work, R&WV {Plan), R&W, Cale,

Rx. Dx, Pt Data, to M.D, for volumes * Dosimetrist Approval, Sign CAX * Data Entry, BEV, BEY double check
Default Beams Do Plan print films, MUCale

I

M.D. for Virtual Sim
volumes, +- helds

Films & BEV
to Shop

Print Tx Iso Wksheet M.D. -Volumes/Ficlds =24 hrs to
* Print Worksheet

start?

Sim Films with Blocks Simulator
R&W Data Enury

Treatment

Machine ™ ~[Simulator Films & BEV
o Shop

MUCalc

_ Goal: In all cases the
S 3 + 1 material will be completed
¥ and double checked 4

R&V, Cale, (BEV) i -
At Machine Aoibls dhsak hours prior to Patient
\ treatment




Films complete in Sim Treatment Machine
R&Y data entered > \ Double Check - Calcs,

R&V

No Treatment Machine

Is this a Hﬂquast fa *
Change? agres with sim HAdjust per M.D.

{lat shit)

Yes
M.D. makes F.5.
Block or other change

To Dosimetry to Process
& enter flow 1. step A

Treat, unless further
gquestions

Setup problems

Contact Dosimetrist/
Physicist




S) .
when speC|aI PrOCEdUIES e HECUNEENE
changed:
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Electronic Tireatment: Recorad

as NUMEreus: advantages OVEReNoe9es:

[ecord

- Availaible fier viewing et aiyAuiine

— |t can e ViewedisimultanEcus|yAsyASEVE el
people

= N physical tianSpeeINECOIEUNEEUEH
LmerereasiiyAavall il ENEIscISIS
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Electronic Treatment: Record

con't

» There are disadvantages
- Paper recond has evolVed BVEmanyA/ears

- Electronic treatment records arenoiras
fiexibler— VenaoF SPECIHcE

ol

Q
=
(12
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=
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Electronic Treatment: Record

con't

« Will' prolhably: net result inrreduchien i
persoennel

s May: need 1 ElEtormanagertigessysten

s | dedicatedilSHpersennelrareNioeVllzisl e
Wil neeadra conpuieRoui

EEA Lo nIErCOMPLULEIRCOSHILEITISIIO
MENECEIEWVOIHK
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Major: Available IIMIS SyStems

x [IMPAC MOSAIQ
= Varian ARIA
» Nucletron Oncenira

o Siemens Lantis
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Server Operating Systems;/ =\

O.S. HWWESalls S SVAEAG e
QuBad ZEON; 2
- ZEON| 3+ GHz, 3
MOSAIQ WINCOWS oo i e o NE el
2005 SENVEN GB Storage (=145 GE
SLEIEUE
ARIA WinGeWS ZEON|, 34 GHz, 2 GBI RAN, 6x7a GB
201002 S2ipV/a RAIDISISIECE
o ¢ WiIRGeWS ZEONE B GHZ 1 GBI RAN GG
NCENLle 2000 SERVEY: RAVDISISIGIEGE
: DA St eilz  eF | ZEON Pk Ghz 2
Lantis WinEoBWS SANL 285 6B eB BAVE g0 GE

2008 Saryer

RAVDNESIGIEGE HAID 5 Siorzic)e




Datalbase Engine

Q)

PRAEASIVENS
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Conclusion

= Complexity of Rad. IPx. are in
Every year

o A electronichiiViSranauperRECEIENVIINIE
needed o anciENtEN U ErRIMBUIIRNG);
Infermatien

= ViedicalehysicIStAVIINUOES) Mo yACl
Ifpldorizipie foleir) irle ggeraiion of e TS
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