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Open Source PACS
a hase zkusenosti s pouzivanim

Milan Onderka, DiS.
Bc. Vladimir Matysek
MULTISCAN s.r.o.

radiodiagnostické centrum Pardubice




Co Je OpenSource

pocitaCovy software s otevienym kddem
legalni technickd dostupnost zdrojovych kéd(
umoznéno licenci za urcitych podminek

vice licenci GNU/GPL, LGPL, MIT, BSD

Opensource != Freeware = zdarma



DICOM projekty, ktere pouzivame

DCMACHEE — DICOM server zalozeny na JBOSS
platformé — licencovdn pod MPL/GPL/LGPL (Mozilla)

Pouzivame jako hlavni PACS ulozisté — outsourcovano
firmou Medoro

Conquest DICOM server — projekt vyvijeny v
Nederlands Cancer Institute pod MIT licenci —
pouzivame jako zalozni PACS ulozisté, trasportni —
vlastni sprava




DCMACHEE

+ podporuje HL7 server, Storage Commitment, Dicom MPPS,
Query/Retrive/Storage, Modality Worklist

+ podporuje MySQL, PostgreSQL, Oracle, DB2, Firebird

- k béhu potrebuje JAVU a JBOSS aplikacni server - naroCnéjsi na hardware

- pomalejsi vyvoj (v posledni dobé zména k lepSimu)
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conQuest
Conguest DICOM server

+ podporuje Query/Retrieve/Storage, Modality Worklist

+je psan v C++ - bézi bez dalSich zavislosti (vyjma databaze) binarka ma
vcetné knihoven cca 5Mb, sestavitelny pod mnoha operacnimi systémy

+ podporuje MySQL, PostgreSQL, MS SQL a DB2
+ vlastni skriptovani v jazyce LUA

- nepodporuje MPPS, Storage Commitment, C-GET prenosy

- velmi zastaralé a jednoduché weboveé rozhrani
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Pozadavky pro beh Conquest DICOM
serveru

* Pocita€ na platformeé x86, x86_64, arm7 (ostatni nemame vyzkousené)

* Operacni systém Windows nebo Linux (vyzkouseno v distribucich GENTOO,
Debian, Ubuntu)

 Bézici databazovy server (MySQL, PostgreSQL, DB2 nebo Microsoft SQL)

* Pro webové rozhrani — bézici HTTP server s podporou CGlI skriptl (vyzkousen
APACHE2)




Konfigurace Conquest DICOM
serveru

Zakladni konfigurace ve dvou souborech

* dicom.ini — nastaveni serveru (sité, ulozisté, databaze, transfery, logovani
atd.) vSechno zpUlsobem klic=hodnota

* acrnema.map — nastaveni vzdalenych DICOM nodu
RozSirena konfigurace

* dgatesop.Ist — seznam a nastaveni SOP tfid (datovych typUl), které server
akceptuje

* dicom.sgl — nastaveni struktury databaze + co se bude ukladat




dicom.ini dicom.sql

*Patient™

[sscscp] t

g;ii‘;?ﬂ‘cs :;2‘;25531 { 0x0010, 0x0020, "PatientID", 64, SQL_C_CHAR, DT_STR },

MYAGRNEHE - EONCTESHEI { 0x0010, 0x0010, "PatientName", 64, SQL_C_CHAR, DT_SIR },

iy oGl . 11112 { 0x0010, 0x0030, "PatientBirthDate", 8, SQL_C_DATE, DT_DATE },
{ 0x0010, 0x0040, "PatientSex", 16, SQL_C_CHAR, DT_STR }

ACRNemaMap = acrnema.map }

kFactorFile = dicom.sql

SOPClassList = dgatesop.lst *Study*

SQLHost = localhost (

SQLServer = ./data/dbase/conquest.db3 { 0x0020, 0x000d, "StudyInstanceUID", 64, SQL_C_CHAR, DT_UT },

Username = dontcare { 0x0008, 0x0020, "StudyDate", 8, SQL_C_DATE, DT_DATE },

Password = dontcare { 0x0008, 0x0030, "StudyTime", 16, SQL_C_CHAR, DT_TIME },

PostGres = g { 0x0020, 0x0010, "StudyID", 16, SQL_C_CHAR, DT_STR },

MySQL =0 { 0x0008, 0x1030, "StudyDescription", 64, SQL_C_CHAR, DT_STR },

SQLite = 3 { 0x0008, 0x0050, "AccessionNumber", 16, SQL_C_CHAR, DT_STR },

UseEscapeStringConstants = 0 { 0x0008, 0x0090, "ReferPhysician", 64, SQL_C_CHAR, DT_STR },

DoubleBackSlashToDB =0 { 0x0010, 0x1010, "PatientsAge", 16, SQL_C_CHAR, DT_STR },

#IndexDBF =1 { 0x0010, 0x1030, "PatientsWeight", 16, SQL_C_CHAR, DT_STR },

#PackDBF =0 { 0x0008, 0x0061, "StudyModality", 64, SQL_C_CHAR, DT_MSTR },

#LongQueryDBF = 1000

TruncateFieldNames =10 { 0x0010, 0x0010, "PatientName", 64, SQL_C_CHAR, DT_STR }

MaxFieldLength = 254 { 0x0010, O0x0030, "PatientBirthDate", 8, SQL_C_DATE, DT_DATE

MaxFileNamelength = 255 { 0x0010, 0x0040, "PatientSex", 16, SQL_C_CHAR, DT_STR }
FixPhilips =0
FixKodak =0 { 0x0010, 0x0020, "PatientID", 64, SQL_C_CHAR, DT_STR }
UIDPrefix = 99999.959999 }
EnableReadAheadThread =1
PatientQuerySortOrder = *Series*
StudyQuerySortOrder = {
SeriesQuerySortOrder = { 0x0020, 0Ox000e, "SeriesInstanceUID", 64, SQL_C_CHAR, DT_UI },
ImageQuerySortOrder = { 0x0020, 0x0011, "SeriesNumber", 12, SQL_C_CHAR, DT_STR },
EnableComputedFields =1 { 0x0008, 0x0021, "SeriesDate", 8, SQL_C_DATE, DT_DATE },
TCPIPTimeOut = 300 { 0x0008, 0x0031, "SeriesTime", 16, SQL_C_CHAR, DT_TIME },
FailHoldOff = 60 { 0x0008, O0x103e, "SeriesDescription", 64, SQL_C_CHAR, DT_STR },
RetryDelay = 100 { 0x0008, 0x0060, "Modality", 16, SQL_C_CHAR, DT_STR },
QueueSize = 128 { 0x0018, 0x5100, "PatientPosition", 16, SQL_C_CHAR, DT_STR },
WorkListMode =0 { 0x0018, 0x0010, "ContrastBolusAgent", 64, SQL_C_CHAR, DT_STR },
WorkListReturnsISO_IR_100 = 1 { 0x0008, 0x0070, "Manufacturer", 64, SQL_C_CHAR, DT_STR },
DebugLevel =0 { 0x0008, 0x10%90, "ModelName", 64, SQL_C_CHAR, DT_STR },
Prefetcher =0 { 0x0018, 0x0015, "BodyPartExamined", 64, SQL_C_CHAR, DT_STR },
LRUSort = { 0x0018, 0x1030, "ProtocolName", 64, SQL_C_CHAR, DT_STR },
AllowTruncate - { 0x0008, 0x1010, "StationName", 16, SQL_C_CHAR, DT_STR },
DecompressNonl6BitsJpeg = 1 { 0x0008, 0x0080, "Institution", 64, SQL_C_CHAR, DT_STR },
UseBuiltInJPEG w1 { 0x0020, 0x0052, "FrameOfReferenceUID", 64, SQL_C_CHAR, DT_UI },
TgnoreOut OfMemoryErrors = 0 { 0x0010, 0x0020, "SeriesPat", 64, SQL_C_CHAR, DT_STR },
PadAEWithZeros = g { 0x0020, 0x000d, "StudyInstanceUID", 64, SQL_C_CHAR, DT_UT }
FileNameSyntax =3 4
DroppedFileCompression = un
IncomingCompression = un HInage™
ArchiveCompression = as
PatientTableName — DICOMPatients { 0x0008, 0x0018, "SOPInstanceUID", 64, SQL_C_CHAR, DT_UI },
studyTableName - DICOMStudies { 0x0008, 0x0016, "SOPClassUID", 64, SQL_C_CHAR, DT_UI },
SeriesTableName — DICOMSeries { 0x0020, 0x0013, "ImageNumber", 12, SQL_C_CHAR, DT_STR },
TRAGETABTEN SRS - DICOMImages { 0x0008, 0x0023, "ImageDate", 8, SQL_C_DATE, DT_DATE },
DMarkTableName = DICOMAccessUpdates { 0x0008, 0x0033, "ImageTime", 16, SQL_C_CHAR, DT_TIME },
. " _ = { 0x0018, 0x0086, "EchoNumber", 64, SQL_C_CHAR, DT_MSTR },
RegisteredMOPDeviceTable = RegisteredMOPIDs 3 -
UIDTOMOPIDTable = UIDToMOPID { 0x0028, 0x0008, "NumberOfFrames", 12, SQL_C_CHAR, DT_STR },
{ 0x0008, 0x0022, "AcgDate", 8, SQL_C_DATE, DT_DATE },
UIDToCDRIDTable = UIDToCDRID i 3 4
PACSName — CONQUESTSRV1 { 0x0008, 0x0032, Ach}m? ' 1_6, SQL_C_CHAR, DT_TIME },
bpetatortonsale - 127.0.0.1 { 0x0018, 0x1250, "ReceivingCoil", 16, SQL_C_CHAR, DT_STR },
MAGDeviceThrashhold =B S { 0x0020, 0x0012, "AcgNumber", 12, SQL_C_CHAR, DT_STR },
5 { 0x0020, 0x1041, "SliceLocation", 16, SQL_C_CHAR, DT_STR },
MAGDevices = 1 {

0x0028, 0x0002, "SamplesPerPixel", 5, SQL_C_CHAR, DT_UINT16 },

MAGDevice( = ./data/




Co pouzivame

2 servery cca 5let staré (Intel Corel3, 4Gb RAM DDR3, GLAN, UPS)

* software RAID (RAID5 a RAID6) — kapacita 5.3Tb (4x2Tb a 5+1x2Tb WD green
power)

* Gentoo Linux, Mysqgl, Apache2, Conquest DICOM server, Firehol, OpenSSH,
NRPE

* 5 |let bez vaznéjsi poruchy (u obou serveru se 1x vyménoval vadny disk)

* data nekomprimujeme




Co pouzivame

1. server pouze data z CT
 aktualné 7,9 milionu obrazkd, 19000 studii, 80000 sérii, 7800 pacientu

¢ rychlost vyhledani 500-1000ms, ¢teni 20-300brazk(/sekundu, zapis 10-20
obrazkl/sekundu (vSe dle zatiZeni sité)

2. server pouze data z MR

* aktualné 8,7 milionu objektt, 36300 studii, 335000 sérii, 27000 pacientd,
¢teni 20-300brazk(/sekundu, zapis 10-20 obrazkd/sekundu (vse dle zatizeni
sité)

* ostatni nody — zkousime pouzit Conquest jako DICOM Router/Gateway,
prenosné ulozisté (funguje s ARM Cipy napf. v Raspberry Pl apod.)




Dekujeme za pozornost

V pripadé zajmu o konzultace radi poskytneme poradenstvi.




