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#r(Patient Record)2. DTD > # /4 {8484 = (Medical Logic Module) - =
#L#& (Component Specification) + -

® iS5 - BT A F N RIM v I g3 4 % 4 (Abstract Message
Structure) > » fjf;{ﬁﬁ; e HMD -

® = - % Hi(Implementation Technology) s HL7 #-3 & — B ITS 1«
i #-HMD ¥ 3| st o

® i i (Message)t % {5 > HMD ¢ 44 * k£ 7|(Marshal)F 4L > @ ITS
A R I PR o
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5.1.6.6. V3.043 @ 4 % &

® UseCaseMode (UCM) : #p? 1 (58 48 B craly K BE 7% o

® Reference Information Model (RIM) : 3.p? Classes’ Relationships> States »
Life Cycles -

® \Vocabulary : P #75  HL7 p 22 (Coded) 12 - #- HL7 R A R®
75 1 (Enumerated Codes)Interaction Model (IM) : . Trigger Events > 3#

%2t 4, » Application Profiles -

51.6.7. V3.0#73| : ¥ 8k

® Message Design Model : i * Hierarchical Message Description (HMD) %
&2 A e

® |mplementation Specification: & * Message Element Type (MET) %3 %
= > » Implementation Technology Specification (ITS) -

5.1.6.8. V3.0 Pt 8

® ZR- R I1998 4L RIM ¢ SB g 3E 5 ¥ mpke iy
OB R P mR R Rk AT BEB-HLT A Sk
HEIE - R R

® LKA PN E BRAIFENIEABLED > 2 R S8
WM RRERE 2 HITE-REDRY BN R AR AR LS
Wi »HYEFERLE s g5

® WiH | IZEEd I ER ARG et BE- P EZ g R
(Repository) * » = pEd% #7F HL7 ¥EAleha & @ f R4 & £.4 12 RIM

HR A s F R KB A GRS ER A AL | g
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A M RER ok p Bt B ITE KL
1)
LRI R RARE LEREN T - AAH -
3l % Hofs Fpreigg 4 ¢ blde > HL7 £ 3 * > XML ® 87 B~ 1) g8t
8L e 453k i OTS (Off-the-shelf) Processors & # ##8 & 7 * Parsers :
OTS Parsers ¥ 1 fr 3% Message/Document erp 3§ o
v e ZF T & 0 XSL Processor + Web Browser = Intelligent
Message/Document » XSLT # 1 ¢ i % Interface Engine LB:E % >
P B A DT RRAR
v ufRa T HL7 %2 <<XML 3 -
vV RIS TE  FEREFE L REo
o e R i 4 THL7 R an= 2528 % & 7 00 L F AT engle
€ A7 ¥ (Re-implementation) 1% » @ 7 % € A7 %_%& (Re-defing)HL7 1% #
moE ot b & (Tools)¥ £ & (Repository) & A # sk 2 ju2F HL7 51
* B AT o
BT i CRIMBE1 v B* SIIRIM ch3 8 - 5%

2

j ook < GRE R A TUF 0L G Adhoe 2 IR o

5.1.6.9. HL7v3.0 pF4%

22

1996 +#

v' 1st TSC (Technical Steering Committee :¥ + v3.0 methodology -
2nd TSC i¥ v v3.0 methodology -

53 % L TCse

B 4B % RIM -

1st $ ¢ B %42 v3.0-

#=>SIGx 4 -

AR N NN

V' HIPAA & 5 Btz = o

1997 &

v RIMVO-8-

v’ 1st 4 % MDF (Message Development Framework) -

by % + ?gl‘“ LE MR G 2001/11/9 + = 11:14
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TSC % & V3.0 & R+ o
i iF V2.3 (B 13 1 2X777)

A SERNEERN

1stRIM 3% € 2 -

v 33T HMD #h= 2% o
® 1908 &

v # 4 MDFv3-1-
J&* Rational Rose #c4)| °
B 4 HIPAA Claims Attachment -
1st # ) v3.0 DataType -
B4t » VB0 XML & ¥ Hojis o

AR N NN

J&* RoseTree -
v B4t USAM -
® 1999 &
v i i V231 (E 15 h2X7?77) o
% % v3.0 DataType °
1t v3.0 & HIMSS & 7 o
il i HIPAA Implementation Guide »
MDF 4c » R-MIN # % o
MDF 4 » 5 4% -
B4 v3.0 213" 3 > RoseTree s = = E e HMD
RIM 4 » USAM -
% 4 MDF-99 -

DN N N N N N N N

1st ISO TSC215 MDF % % o
® 2000 #
v B4 LHSR & % -
Z ;i-v3.0 Data Type -
1st 3 h4a ¢ -
B 4~ v3.0 Acceleration & % o

NS NI NN

RIM 4 » LHSR p % «

2001/11/9 + = 11:14 by £+ Frfug #niam

NREEE )

23



Frchu s o h & AR MR L ok p Bt B ITE KL

(N )

v

v

V3.0 B4 B i o

2 V204 B ( BfhH12X779) o

2001 & fg3+1 iF38 p

v

AN N NN

Balloted package -

Support documentation -

Education prepared -

Membership ballot package -

Support documentation ready for final package -
Final ballot on Data Type -

Final ballot on XML ITS -

2002 & g3t iv38 p

v

N RN

Message Design ready for committee ballot -
Documentation support to committee vote -

Committee ballot on XML ITS and Data Type -
Interaction design -

Preliminary message design : patterns & common types °
CMET -

XML ITS and Data Types ready for committee ballot -

5.1.7. HL7 v2.3.1 & % = &

5.1.7.1.

24

BLA A

NN

Trigger Event vs. Unsolicited Update

v

v

Trigger Event : The real world event that initiates an exchange of

message °
Query + Response »

by 4 % FreFuz dios 2001/11/9 + = 11:14
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v" Unsolicited Update + Acknowledgement -

HL7 Ch2: Query & Control

Trigger Event vs. Unsolicited Update

=P Heifoin

; :
B TriceerEvent o lacer) (Responder/Filler)

Unsolicited
Update

W01 H 1T EH= EABRETE SR HLT

® Acknowledgement
v' Original Mode -
v' Enhancement Mode : & 3= Accept Acknowledgement » Application
Acknowledgement -
® Query: £73 54
v QRD + QRF s Origina Mode Query Definition/Filter -
EQL > Embedded Query Language -
VTQ > Virtual Table Query -

A UERNEERN

SPQ » Stored Procedure Query -
v ERQ » Event Replay Query -

® Communication Environment : 2+ & * ;% ¥ & Bf B E LR - BE
e o £

voORAK B

v RS-232C --> HL7/LLP(Low Level Protocal) -

v' 7 Robust g > e AE g &% 4 TCP/IP - SNA » DECNet -
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v ISO & & B @ 4o SNA/LUG - 2> NFS -
® HL7 Bk chipiath 5
v' Error Free Transmission -
v Character Conversion °
v" Unlimited Message Length -
® Message : The atomic unit of datatransferred b'n systems -
® Message Type : Define message purpose -
® Message Typevs. Trigger Event » H B % Bl4c™ >

HL7 Ch2: Query & Control

Message Type vs. Trigger Event

ez Message Type

Trigger Event

ZFTIERMessage TypeEd Trigger Event e
R faLocally-defined Messagef{di FHHY

20011 A 17T EH= BABREETE SR HT

® Segment : A logical grouping of datafields -
® Segment ID : Each segment isidentified by aunique 3-char code » Z 3+ &
e11 Segment ID Code #_i% ¥ % Localy-defined Message i * e
® Field : A string of characters » # # = Z & 4+ »
v SEQ : Position » sequence w/in the segment -
v' LEN : Maximum length -
v DT : Datatype »
v' OPT : Optionality (R = Required - O = Optional - C = Conditional on
26 by 4+ Frfug #niam 2001/11/9 + = 11:14



¥k p B L Rk IFE LA

v

Frekz TR M T R
I a e g
trigger event / other fields » X = not used w/ thistrigger event » B =

backward compatible) -

RP/# : Repetition (N = No repetition » Y = & *3=% &« Site defined »

Integer = =X %) -

TBL#

€ |S=coded value for user-defined table -

€ ID =coded valuefor HL7 table » 4~ Event Type -

€ CE = encode by reference to other standard documents -
€ User-defined Table » but not official standard -

¢
ITEM#: Small integer that uniquely identifies the data item throughout

#9000 2 ¢ %% % HL7 Externally-defined table * -

the standard -
ELEMENT NAME : Descriptive name of the dataitem -

® Message Delimiters: @ % *> MSH z_ Encoding Character * - 4 bytes» &

v

v
v
v

2001/11/9 + = 11:14

Component »
Repetition -
Escape -

Sub-component >
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(N )

HL7 Ch2: Query & Control

Message, Segment, Field, Component & Sub-component
[MSH]
[MSA]

Message

n /N

Segment <CR=>

A0LFEIAHITHEEH=

v Message > Segment - Field » Component & Sub-component z_ i % [

do T o

HL7 Ch2: Query & Control

Message Delimiters

Delimiter Name Character Hexadecimal Decimal

Segment Terminator <(CR>= Ox0d
el

Field Separator

Component Separator

Subcomponent
Separator

Repetition Separator

Escape Character

IFEIAITEERH=
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® CNE (composite w/ no exceptions)

v

v

ARH TS JR B S M e AR F o

<id (ST)> ~<text (ST)> “"<name of coding system (ST)> ~<alternateid
(ST)> ~<dternate text (ST)> "<alternate name of coding system (ST)>
A<coding system version id (ST)> “<alternate coding system version id
(ST)> "<original text (ST)> -

oS

4r% CNE-1: identifier © 548 € & =+ CNE 2 - B = & F3
CNE-1:identifier # % 73 &3 ValueSet » » Rl &2 2 4 — B F »xeh
OBX Instance -

# ) k3 if lab sys - had aidentifier="Decimal Range" » = %] no
corresponding identifier availablein HL7 table » #7112 no valid OBX
instance could be created -

i all valid instance of CNE fields - the identifier field must have a
valid value from the specified table -

CNE-3 : name of coding system £ CNE-6 : alternated name of coding
system & 7 % coding system table % .4 ¥

If the code scheme is anything other than HL7 table identifier » a
version #(CNE-7orCNE-8) must be present -

® CP(composite price)

v
v

PREEHERRT R

Price type

€ AP=administrative price or handling fee » # 1 % -
PF = professional fee » & % 4c % -

UP = unit price > ¥ i -

TF = technology fee » it -

*® 6 o o

DC=directcost > & 4% *

€ |IC=indirectcost» B3 * -
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& TP=total price> & -

® CQ (composite quantity w/ units)

v

SEARLRFLT U A B2 NM & CE FRA N %k A u)
Bix > AT L0 gt AF £ S AR A -

<quantity (NM)> ~ <units (CE)>

€ CE=<id(ST)>"<text (ST)>"<name of coding system (ST)>
|123 - 77kg|

¢ <id>=kg

¢ <text>=null

€ <name of coding system> = null

|150°b& & ANSI+|

¢ <id>=Ib

¢ <text>=null

€ <nameof coding system> = ANS|+

® CWE (coded w/ exceptions)

v

<id (ST)> ~<text (ST)> “"<name of coding system (ST)> ~<alternateid

(ST)> "<alternate text (ST)> ~<alternate name of coding system (ST)>

A<coding system version id (ST)> ~<alternate coding system version id

(ST)> "<original text (ST)>

@ % coding systems > — i - B °

¢ 1 ! CWE-1>CWE-2>CWE-3-

¢ & :CWE-4>CWE-5> CWE-6-

SOBERAPE A F S FTRY T UL AR Y

components e

CWE-7 : coding system versionid -

CWE-8 : dternate coding system versionid -

i s

& AL* 3t g coding system Ak * T pF £ril 4P 4 e code & Site
agreement o

€ 4 * 3t Optional codefield 2% i# % 7R & K A L 3F e value set

€ CWE-1-3& CWE-72 = f&ié * k%>

by 4 % FreFuz dios 2001/11/9 + = 11:14
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® CWEvs.CNE

TR T & BB 4R 2
I a e g
S - coded
B If codingsys-> =null > then 4R % HL7 coding sys -
B |If codingsys> <>HL7 > thenversionid= & -
B If codingsyse =HL7 > thenversionid=null / & -
W If versionid=null-then ¢ 44k = 22 MSH 2 version
id 4pfe o
Sk - un-coded
B |f versionid =null andtext = & >then coding sys-
versionid k- (coded) z A N o
B -imz oid ¢ vaueset ¢ B o
m Ifid= & feixiEs £ vaueset 2 — > thenid
=null ® text= & -
SJw = datamissing
B |f coding sys- ="HL7 CE Status" and version id = null /
& > then € 4L4R % 22 MSH 2 versionid 4af > » ﬁk
F ¥k iw— (coded)z. A = 2 AJIE S AR o
B Ifid= @& >then i# * } it g2 ;¢ > ¥ CWE Status
U unknown
UASK  ask but unknown
NAV not available

NA not applicable
NASK  not asked

YV V V VYV V

v" CWE = Coded w/ exceptions
v" CNE = Coded w/ no exceptions
v # E.<id (ST)> <text (ST)> ~<name of coding system (ST)>

A<dternate id (ST)> "<alternate text (ST)> "<aternate name of coding
system (ST)> ~<coding system version id (ST)> "<alternate coding

system version id (ST)> ~<original text (ST)> -

2001/11/9 + = 11:14
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® CX (extended composite ID w/ check digit)

v' <ID (ST)>"<check digit (ST)> ~<code identifying the check digit
scheme employed (ID)> ~<assigning authority (HD)> ~<identifier type
code (1S)> ~<assigning facility (HD)> -

L 2Rk CK o

<\

CK =<ID (NM)>"<check digit (NM)> ~<code identifying the check
digit scheme employed (ID)> ~<assigning authority (HD)>

<ID>¥ <check digit>z. datatype -

CX §_ST > CK €.NM -

4r% ID #_F ~ a73E 0 check digit = NULL -

AN NN

<ldentifier authority> vs. <assigning facility>
® FUURGETF vs BF FFFRENEFEET Vs pER
BEF e
® il
O [1234567°4"M11*ADTOI*MR”University Hospital|
o [|3326090"2"M 10"ADTOIMMRANTUH|
DLN (driver'slicense #)
v <license# (ST)>"<issuing state - province - country (IS)>"<expiration
date (DT)> -

vV dEgE o CX kg o e CX L j <expiration date> o

54

ol
€ |F123456789"TWN”"20001217|
DR (date/ time range)
v’ <range start date/time (TS)>"<range end date/time (TS)> -
v % &)
¢ [20001124°20001127| » % # 3kAZPN F PFRF o
€ |200011271400"200011271700| > * P& ¥ o
€ |200011271400+08001200011271700+0800| » 4t F 5 A PF % °
DT (date)
v YYYY[MM[DD]]
v

by 4 % FreFuz dios 2001/11/9 + = 11:14
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*
¢
*

DA )
12000

1200011

120001127|

® ED (encapsulated data)
v BRI %S i1 RP (Reference Pointer) - RP 2% 45454,

¥

RS S )
- A 3Lz F. 7}-'_1’ o

v' <source app ° (HD)> "<type of data (ID)> "<data subtype (ID)>

~<encoding (ID)> ~<data (ST)> -

*

*

<type of data> : F %A -

o Sl (scanned image) » NS (non-scanned image) » SD (scanned
document) > TX (machine readable text) - FT (formatted
text) : v2.3.1 v i * o

o TEXT (machine readable text) > IM (image data) » AU (audio
data) - AP (other application data) - Image > Audio >
Application : v2.3 1115 * o

<data subtype> : F AL 50 o

o TIFF>JPEG: GIF > FAX » ...

v MIME = Multi-purpose Internet Mail Extensions »

¢
*

* o

2001/11/9 + = 11:14

RFC 1521 -

Base 64 : uses 65 US-ASCI| characters > lower/upper & ~ F * >
0~9>+:/>=>-

™4 6 bits % encode 7 # 6 bitsx 4 = 24bits= 3 i octets (8 bits x
3 ~ TJ%%L?* 3 1 bytes kx4 i3 ASCII #5 -

If <24 input bits > then j¥ <-4 % 5 24 bits -

If output # 7¢ %87+ 41 %k » then 48 = "=" -

Output - Z_&_8 i3 % -

o If fina input = 24N bit > then output ¥_4N & char + 0 i

o If find input = 8 bit > then output ¥_2 i char + 2 i#"=" -
o If fina input = 16 bit » then output £_3 # char + 1 #"=" -

by $ < FryFuz i 33
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v If <encoding>="A" -
v If <encoding>="Hex" & "Base64" -
® EI (entity identifier)
v’ <entity identifier (ST)>"<namespace (IS)> ~<universal ID (ST)>
A<universal ID type (ID)> -
v %&x-32¢ID?2%-BID-
v' iz HD (Hierarchic Designator) -
® FC (financial class)
v' <financia class (1S)>"<effective date (TS)> -
€ <financid class>: #¥ 5% - X 2Z 4$H &5 o
® [T (formatted text)
v FT<=64K -
v
€ |\ - sp\(skip onevertical line)|
® HD (hierarchic designator)
v' <namespace ID (IS)> " <universal ID (ST)>” <universal ID type
(ID)> -
n % % (HD-1) or (HD-2 and HD-3) -
<namespace ID>:4r% HD 4 # i FL 3] %] #7351 * > 2t namespace ID
table & ZE 4 re-defined -
v <universd ID> @ iz J5 UID 2 i i2 #pfi 50 v 2. 3 B 5 10U R iR
#% UID type scheme *7 2.2 3LA| » iz g 4t & 2bd HL7 #74] %eh o
v HD A ZipP % - (FRF 5 AR A2 ) (I )
i |D(Placer/Filler #/PID/Provider ID) -
v HD & FH v2.1:v2.22 appeID # it >+ i&{?‘;it’appolD = namespace
ID -
v' iz El (Entity ldentifier) -
v HD %
€ Anassigning authority ( i * #25% & ) o

o B&* 425 : Registration sys - -->assign PID -
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NIRRT
O % Licenseauthority --> assign driver license # £ assign
professiona id -
€ Anassigning facility (% %) -
O AdpTID gk H o
€ Assigning authority vs. coded element-defined
o  Assigning authority @ & § £ B ehE 4 o
o Coded element-defined : - a4 F ik 78 -
O A EMAdpP - B ID e
o 244 identifiers
B Locd identifier --> HD-1 : name space ID -
B Universa identifier -->HD-2 : UID & HD-3: UID
type » * =" i Public-assigned ID -
o Universa ID (UID) Type

B DNS-=Internet dot name -

B GUID=UUID -

B HCD = CEN Healthcare Coding System Designator -

B HL7-

B |SO = International standard organization object
dentifier -

B LM N=reservedforloca definition coding
scheme -

B Random=Base64 -

B UUID = DCE Universal Unique Identifier -

B X400 =X - 400 MHS format identifier -

B X500=X - 500 directory name -
® |D (coded value for HL7 defined tables)
v HL7#*rz & ID & v i IDtable? 2:3#F 1 -
vt D ef g o
v' MSH-12 : versionid -
v" OBR-25 : result status -

2001/11/9 + = 11:14 by £+ FrFuz i 35



RS TS S Rt LEER RS
(N FHS )
® |S(coded value for user-defined tables)
v ZEHL7 9 & ID 4 > g IDtable ¥ #3917 5| o r‘?\f%’*—*ﬁ
PR -
% 1S el g b -
v Event reason code
€ 01 = patient request -
€ 02 =physician order -
€ 03 = census management °
® JCC (job code/ class)
v <job code (IS)>"<job class (1S)> -
v <jobclass>: B ¥ & e
® MA (multiplexed array)
v' <sample 1 from channel 1 (NM)> " <sample 1 from channel 2 (NM)>
A <sample 1 from channd 3 (NM)> ...~ <sample 2 from channel 1
(NM)> " <sample 2 from channel 2 (NM)> " <sample 2 from channel
3>~
Vi A EE® KA S IME 2 AT
® MO (money)
v' <quantity (NM)>” <denomination (ID)> -
v/ <denomination> : f % H = > % 1SO-4217 -

v % &
¢ |99 - 50°MUSD|
4 |1000"TWD|

® NA (numeric array)
Voo REAg-@P aliET A
® PL (person location)
Voo kAT A R F RPN g
v' <point of care (1S)> " <room (1S)> " <bed (I1S)> » <facility (HD)> "
<location status (1S)> ~ <person location type (1S)> ~ <building (1S)>
A <floor (1S)> " <location description (ST)> -
€ <point of care> : Iiﬁ{Ward#(?‘;?%Ef‘-l‘:é« s IRFR > s ) o
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€ <locationstatus> : * AR FE E(EEE 0 = & > e L) o
€ <personlocation type> : = A-Fg Al e B (N FL o h s L
) o
& <building>: ¥5- # (A B> C>D) -
& <floor>: vr— Hk -
® PN (person name)
v’ <family name (ST)> & <last name prefix (ST)>” <given name (ST)>
AN <middle or initial name (ST)> " <suffix (# ] %z R or Il (ST)> A
<prefix (B #] X » DR) (ST)> " <degree (F | k3 » MD) (1S)> -
B 48 F ~ > 7 delimiter -
Receiver ¢ >3%# 5 < B F* o

4 &t @ CN ~ XCN ~ XPN -

D R N NN
o

FHUEFRIF phF A G RS Fw IR DT 2 E L o b

Yoo P AT R AR R F AR

v ¥ DICOM % # -
€ Character Repertoires (% ~ 7 %) -
€ % DICOM part 5 supplement 9 z_ 62E1 /|- & 3#Lp o
€ 5 1SO-8859 -

® PPN (performing person time stamp)

v' <ID # (ST)> ~ <family name (ST)> * <last name prefix (ST)> " <given
name (ST)> " <middle or initial name (ST)> " <suffix (# & %% > JR
or 1) (ST)> " <prefix (# &] k # » DR) (ST)> " <degree (# ] k% »
MD) (ST)> ~ <source table (1S)> ~ <assigning authority (HD)>
<name type code (ID)> ~ <identifier check digit (ST)> " <code
identifying the check digit scheme employed (ID)> " <identifier type
code (1S)> " <assigning facility (HD)> " <date/time action performed
(TS)> " <name representation code (ID)> -
€ <ID#>:If <ID#>=null - then <sourcetable> = & £ <assigning

authority> = & o

¢ <assigning facility> : % - = assign % 2 4
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v mXCN+TS-

® PT (processing type)

v' <processing ID (ID)> " <processing mode (ID)>
v' <processing ID>

€ D =debugging -

€ P=production -

€ T=traning-
v’ <processing mode>

€ A=archive-

€ R =restore from archive »

€ | =initial load -

€ T =current processing > X'mitted at intervals (schedule/on-

demand) -

€ Notpresent= p 7 ¢ processing(Fg 3% &) -

® QIP(query input parameter list)

v <segment field name (ST)> ~ <valuel (ST) & value2 (ST) & value3
SNH&..> -

v b
€ |@PID.5.1"iK|
€ |@PID5.1MER& A |

® (QSC (query selection cirteria)

v’ <segment field name (ST)> ” <relational operator (ID)>* <value
(ST)> " <relational conjunction (ID)> -

v #?,a 1
¢ |@PID5IEQ |

® RCD (row column definition)

Vo OZERE -

v' <segment field name (ST)> " <HL7 datatype (ST)> " <max > column
width (NM)> -

1
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R )

¢ |@PID.5.1/ST |
® RI (repeat interval)
Vo REEEZFEFFIE -
v’ <repeat pattern (1S)> ~ <explicit timeinterval (ST)> -
® RP(reference pointer)
Vo o BEgade Y 2 FHaTR
v' <pointer (ST)> " <application ID (HD)> " <type of data (ID)> "
<subtype (ID)> -
v #?,a 1
¢ |1234A321634BC EFC" SD|
i ED -
HL7 © ¢ * DICOM 2_ image F ALk i»
DICOM %
€ File MetaInformation Header -
¢ DaaSet-
® SCV (scheduling class value pair)
v B recelver ¥ M B R A& R fReg ?
v' <parameter class (IS)> " <parameter value (ST)>
€ <parameter class> : £ A7 g o
€ <parameter value> : Az iE o
® Sl (sequenceID)
vV OFRAY k-2 ke
® SN (structured numeric)
v' <comparator (ST)> " <numl (NM)> " <separator/suffix (ST)> "
<num2 (NM)> o

€ <comparator> : ">" > ">=" <" <=, =, > o

&  <separator/suffix>: "-" > "+ M Mo MM I
a1

& [>100| >100

4 ["100"-"200]| 100~200

& 1N A28 1:228
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® ST (string data)

Vg o gaEse 38 > <=200 0

vV O mESe 3R EEr TX & FT -

® TM (time)

v HHIMMISY - S I]11II[+/-22ZZ]
v ,132 &)

€ [235959+1100|

€ |0800]

¢ |093544 - 2312

¢ |13
TN (telephone #)

o

Wk p ot R TR

v [NN] [(999)] 999-9999] X 99999][BI9999][C any text] -

4 [NN] : country code -

4%

v ¥ vl

¢ |(415)236-8618X1082|

¢ |236-8618CWEEKENDS|
TQ (timing quantity)
TS (time stamp)

v YYYY[MM[DD[HHMM[SS[ - S[S[S[SIINII] [+/-2ZZZ] ~ <degree of

precision> -

a1
¢ [197612170159-0500)
& [19641217]

TX (text data)

v X3 e

v B =* 64KB > 7z ddimiter » iz
€ ST (StringText) > | 58 o
€ FT (Format Text) -

VH (visiting hours)

vV ZREBERER -

by % + %r%?gmz ¥R G
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v’ <start day range (ID)>” <end day range (ID)> " <start hour range
(TM)> ~ <end hour range (TM)> -
v #?,a 1
¢ |MON/FRI|
® VID (versionidentifier)
v' HL7 version identifier -
v' <version ID (ID)> ” <internationalization code (CE)> " <international
version ID (CE)> -
€ <vesonID>: HL7& 4 o
€ <internationdization code> : & 725 > % 1SO 3166-1 : 1997 -
€ <internationa version ID> : % KB #HL7 &% A& -
v % &)
® 2 A TWNA2 - 4-TW]
® XAD (extended address)
v’ <street address (ST)> " <other designation (ST)> " <city (ST)> "
<state or province (ST)> ” <zip or postal code (ST)> " <country (ID)>
N <addresstype (ID)> " <other geographic designation (ST)>*
<country/parish code (1S)> " <censustract (1S)> " <address
representation code (ID)> -
€ <country>: % 1SO-3166 -
€ <country/parish code> : fcf# § % o
€ <censustract>: ¥ & 2+ ¥ o
v #‘{a &)
€ |7Chung-san S ° Rd - MTAIPEI"TWN"106"TWN” M|
® XAD (extended address)
v If XAD-9<>null > then XAD-8=null » * 2 ¥ & % » p* ¢b 43 14
XAD-9 B~ XAD-8> #] 5 XAD-8 A v23&lfsd £ & * o
® XCN (extended composite ID # and name for person)
v <ID #(ST)> " <family name (ST)> & <last name prefix (ST)>"
<given name (ST)> " <middle or initial name (ST)> " <suffix (# ] %
# 0o IR 1) (ST)> " <prefix (£ ] % 3 > DR) (ST)>  <degree (# &
2001/11/9 + = 11:14 by &+ FlefFig #cinig 41
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%k > MD)> " <source table (1S)> » <assigning authority (HD)> *
<name type code (ID)> " <identifier check digit (ST)> " <code
identifying the check digit scheme employed (ID)> ” <identifier type
code (1S)> " <assigning facility (HD)> " <name representation code
(ID)> -

v @a &)

¢ [12372°"GANJOHN"I"DR"PHD ADTIMLMAM1IIMMR]
¢ |[APAO2NLAINSMADRMMDM&NTUH-KK

HIS& LALANOMMI0MDN” &NTUH » HIS&L |
€ [3326090"CHENG"PHMMMSME&NTUH-KK -

HIS& LALAIMMIOMMRM & NTUH » HIS& L |

® XON (extended composite name & identifier # for organization)

v

v

usE AR £ AN s L R

<organization name (ST)> ~ <organization name type code (IS)> " <ID
# (NM)> ~ <check digit (NM)> " <code identifying the check digit
scheme employed (1S)> " <assigning authority (HD)> " <identifier
type code (1S)>" <assigning facility ID (HD)> " <name representation
code (ID)> -

54

f &)

2 |NTUHALAOOO716’\9A|V| 10"&NTUH - HIS& LAMXXA&HIN -
HINS& LA

€ |NTUHALMO00716MN"M10M"&NTUH ° HIS& LAXXA&HIN -

HINS&L"A|

® XPN (extended person name)

v
v

v

TS EE IR

<family name (ST)> & <last name prefix (ST)> " <given name (ST)>
AN <middle or initial name (ST)> " <suffix (&8 &) %z » JR» 1) (ST)> A
<prefix (8 &) % # - DR) (ST)> " <degree (# ] % # » MD)> " <name
type code (ID)> ~ <name representation code (ID)> -

ol

€ |CHENG PHMAMSML|

by 4 % FreFuz dios 2001/11/9 + = 11:14
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® XTN (extended telecommunication #)
Vo e iR RS o
v [NNN][(999)999-9999[ X 99999][B99999][C any text] "
<telecommunication use code (ID)> " <telecommunication equipment
type (ID)> " <email address (ST)> ” <country code (NM)> ~
<arealcity code (NM)> ~ <phone # (NM)> "<extension (NM)>  <any
text (ST)> -
v
€ [886(022)321-0037"ORN"FA X cph@ms5 - hinet - net|

5.1.8. ##](Control)

5.1.8.1. Escape

\H\ = highlight text -

\N\ = normal text -

\R\ = field separator -

\S\ = component separator -

\T\ = sub-component separator -

\R\ = repetition separator -

\E\ = escape separator -

\Xddd...\ = hexadecimal data -

\Zddd...\ = locally defined escape sequence -

\Cxxyy\ = single-byte character set escape sequence -

\Mxxyyzz\ = multi-byte character set escape sequence where zz is
optional -

Escape sequence 7 ;& i jk (Nested) ¢ * > supports multiple character set for
some datatypes - includes PN ~ XPN ~ XON ~ XCN ~ XAD -
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® \C2842\=I1SOIR6 GO (ISO 646 : ASCII) -

Wk p ot R TR

\C2D4D\ = ISO IR 148 (1SO 8859 : Latin Alphabet 5) -
\C284A\ = ISO IR 14 (JIS X0201-1976 : Romgji) -
\C2849\ = ISO IR 13 (JISX0201 : Katakana) -

\M2442\ = ISO IR 87 (JIS X0208 : Kanji » Hiragona » Katakana) -

® \C2D41\=1SO IR 100 (ISO 8859 : Latin Alphabet 1) -
® \C2D42\=1SO IR 101 (ISO 8859 : Latin Alphabet 2) -
® \C2D43\=1SO IR 109 (ISO 8859 : Latin Alphabet 3) -
® \C2D44\=1SO IR 110 (1ISO 8859 : Latin Alphabet 4) -
® \C2D4C\=ISO IR 144 (ISO 8859 : Cyrillic) -

® \C2D47\=1SO IR 127 (1SO 8859 : Arabic) -

® \C2D46\=1SO IR 126 (1SO 8859 : Greek) -

® \C2D48\=1SO IR 138 (ISO 8859 : Hebrew) -

o

([ J

[ ]

([ J

o

\M 242844\ = SO IR 159 (JIS X0212 : Supplementary Kanji) -

Escape sequence % FT (Formatted Text) ®

® .sp <number> T2 LR e T T

® br Ao

® fi word warp mode (fill mode) -

® nf no-warp mode °

® .in <number> PR Aty - e F (S e

® .ti <number> w2 /LB LR B Ry - FF|EE L2
fs o

® sk <number> L LR 3 e

® ce BRAF TELY HA

by 4 % FreFuz dios 2001/11/9 + = 11:14



Wk podoit Rt it E ki TRk E G LM R 2

DR AT

HL7 v2.3.1: Control & Query

Message Construction Rules

Message Segment

Component

0EELH 26 H EHA EABIRERE &R I

5.1.8.3. {+%.(Notations)

[..]= #7 & p 2. segmentsisoptional -
{.} = &7 Hp 2 segmentsisrepetition -
[{..}]= %7 ® p 2. segmentsisrepetition * optiona -

({3 =[]} -

5.1.8.4. Acknowledgement Mode

® Version Compatibility: = 7 3= & 4p 7 42 2 »V2.3 12w ek & ¢ i3 Original

Acknowledgement Mode » V2.3 1 {¢ er5x A =+ e Enhanced

2001/11/9 + = 11:14 by 4 % FreFuz dios 45
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Acknowledgement Mode -
® Origina Acknowledgement Mode

HL7 v2.3.1: Control & Query

Original Acknowledgement Mode

Sender / Placer Receiver / Filler

Response message
Error message

Reject message

0EELH 26 H EHA EABIRERE &R I

HL7 v2.3.1: Control & Query

Original Acknowledgement Mode

S = Sender / Placer
R = Receiver / Filler
SPS = Sender Protocol Software

RPS = Receiver Protocol Software

0EELH 26 H EHA EABIRERE &R I

46 by 4 % FreFuz dios 2001/11/9 + = 11:14



¥k p B L Rk IFE LA

Frcte s i E P REES

DR AT

HL7 v2.3.1: Control & Query

Original Acknowledgement Mode

200151 A 26 F BT EABREFE SHAm HT

HL7 v2.3.1: Control & Query

Original Acknowledgement Mode

MSH-3: sending app.
MSH-4: sending facility
MSH-5: receiving app.
MSH-6: receiving facility
MSH-7: /T of message
MSH-9: message type
MSH-10: message control id
MSH-11: process id
MSH-12: version id
MSH-13: sequence #

MSH-14: continuation pointer

MSA-1:
MSA-2:
MSA-3:
MSA-4:
MSA-5:

0EELH 26 H EHA EABIRERE &R I

2001/11/9 + = 11:14 by 4 % FreFuz dios

ack. code (AA/AF/AR)
message control id

text message

expected sequence #
delay ack. type(DD/F/Null)

47
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5.1.8.5. Enhanced Acknowledgement Mode

HL7 v2.3.1: Control & Query

Enhanced Acknowledgement Mode

Sender / Placer Receiver / Filler

Accept acknowledgement message,
[t FFPlacer / i T[] Application-dependent

Fillerf 5 {Happlication
 BEREET aul;nowledcrement message
‘ - Application acknowledgement messag

Receiver / Filler - Sender / Placer

0EELH 26 H EHA EABIRERE &R I
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HL7 v2.3.1: Control & Query

Deferred Processing Mode (Original Ack. Mode ONLY)

5.1.8.6. Deferred Processing Mode

Original Acknowledge Mode ONLY -

2001/11/9 + = 11:14 by £+ FrFuz i 49
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HL7 v2.3.1: Control & Query

Deferred Processing Mode (Original Ack. Mode ONLY)

5.1.8.7. ACK - QAK vs. MCF

® ACK =general Acknowledge > # ¢
v Application iz 3 #_% % ¥ application-level Acknowledge message
B o
v Application 7 error p% -
v" Accept-level Acknowledge -
® MCF =delayed Acknowledge - » ij"-a{;ﬁ.» » deferred Acknowledge & *
*+ 2L e 4 application Acknowledge -
® QAK * 3t
v' Original mode : ** error segment z_ {¢ » QAK-1: querytag # i * o
v' Enhanced mode : iz - query 2. » QAK-2 : query response status °
€ OK =datafound » no error (default)

€ NF=nodatafound > no error
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€ AE = application error

€ AR =application reject

5.1.8.8. Message Data Format

® Display-oriented data
v Displayonly> # ¢ update receiver DB » fIk.{;m » unsolicited display
v’ 2% Unsolicited display message -
® Record-oriented data » 7] 3¢
v Tabular (3% Ch2-15) -
v Application message segment-oriented (3% % Ch3~Ch12)
v Z & functionally-specific capabilities -

5.1.8.9. Message : ADD & * pF%

HL7 v2.3.1: Control & Query

Message: ADD{sH HE ek

N

= —{Esegment 52 B IE, BN EZEHY

g querylit, receiverlEFF—E &

Unsolicited updateli, senderf /X &r 20

0EELH 26 H EHA EABIRERE &R I
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5.1.9. 434 (Query)

5.1.9.1.

A F\

® Digplay -

® Record-oriented query -

v

v

v

v

Original mode -
Embedded query language -
Virtual table -

Stored procedure query o

® Event replay request -

5.1.9.2.

Query : Response

Query Response & &

® Display response (O/E) -

® Record-oriented response (O) -

v" Original mode (O) -

v' Tabular response (E) -

v' Eventreplay response (E) -

Query Response Mode ¢ 3=

® Origina mode (O) -

v' Display -

v Record-oriented -

® Enhanced mode (E)

v' Display -

52

by % + %r%?gmz ¥R G
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v Tabular -

v Eventreplay -

5.1.9.3. Original Mode Query

HL7 v2.3.1: Control & Query

Query
Original Mode

{Juery / Response Sender / Placer Receiver / Filler
Name Msg Evt(Msg type, Seg. ID) Wsg"Evt(Msg type, Seg. 1D, ...)
Display Query

«QRY
- dizplay-oriented
*QRY, DSR, ACK
— record-oriented
— specific to a functional area
00EIHIEH 28 A BEREITEAE A\ HT
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5.1.9.4. Enhanced Mode Query

HL7 v2.3.1: Control & Query

Query
Enhanced Mode

Cuery / Response Sender / Placer Receiver / Filler
Name Msg*Evt(Msg type, Seg. Id, ...)
Etnbedded Query

Display Eesponse
Virtual Table Query

Tabular Eesponse

stored Procedure Query

Tabular Eesponse

Ewent Beplay Query

Ewent REeplay Eesponse

0IEI A EHR

5.1.9.5. Original Mode Query Segments

® Origind
v QRD = origina mode query definition segment -
v" QRF = original mode query filter segment -
® Unsolicited
v" URD = unsolicited result/update definition seg °
v" URS= unsolicited selection segment -
® Tabular
v" RDF = table row definition segment -
¢ 7 * 2 SPQ/VQQ message ¢ o
& Jp* 3 TBRmessage ¥ -

54 by 4 % FreFuz dios 2001/11/9 + = 11:14
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v RDT = table data segment -
¢ %> TBRmessage # -
® ORD » URD vs RDF

HL7 v2.3.1: Control & Query

Original Mode Query Segments
QRD, URD vs. RDF

URD
DT

ry Priority (DT}

0EELH 26 H EHA EABIRERE &R I
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HL7 v2.3.1: Control & Query

Original Mode Query Segments
QRF, URS vs. RDT

QRF RDT

ject Filter

Column Value

200151 A 26 F BT EABREFE SHam HT

® ORF

v Where Subject Filter » vRi@ & & £ 433 o
When Data Start DT -
When DataEnd DT -

What User Qualifier » & - 3%

\4
‘“ﬂ}&

SR o
Other QRY Subject Filter » % 3 il » * >t % 3L2 [F o

AN N NN

Which DT Qualifier » /i »t4zig pF R p 2 e & T 4L

ANY/COL/ORD/RCT/REP/SCHED -

v' Which DT Status Qualifier » 4 3t4=ig ¥ Tl 2 8 2 ki
ANY/CFN/COR/FIN/PRE/REP -

v DT Selection Qualifier » 8 &% (#7E5)xpEFH £ >
1ST/ALL/LST/REV -

v" When Quantity / Timing Qualifier » % £ v @ 432 %2 PR If o

o6 by £+ FERFRE @i 2001/11/9 1 = 11:14
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5.1.9.6. Enhanced Mode Query Segments

® EQL:VTQ: SPRvs ERQ
v EQL = embedded query language segment -
v' VTQ = virtual table query request segment -
v" SPR = stored procedure request definition segment -
v' ERQ = event replay query segment -

HL7 v2.3.1: Control & Query

Enhanced Mode Query Segments
EQL, VTQ, SPR vs. ERQ

Query tag

uery statement 1 criteria 1 ameter list

Select @PID. 1,@PID.2 @PID. 5 EQE326050 @PID. 53326090 @PID SMETIN3326090
From FID
Where @PID.5=3326050

00151 A 260 EWE EABRETE a8 HT
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5.1.9.7. Original Mode Query / Immediate Response

HL7 v2.3.1: Control & Query

Original Mode Query / Immediate Response

(15 Query) (2% Query)
MSH (QRY"QO01) MSH
QRD QRD
(Immediate Response) DSC
MSH (Immediate Response)
MSA MSH
QRD MSA
DSP QRD
DSP

DSP Lid
DSC DSP
200151 A 260 EHE EABREAE S0 HT

5.1.9.8. Query Error

+ query % 2 error pF >

® DSR:>TBR:>ERP 2 MSAsegment * 7 AE/AR-
® MSA-6 : error condition °

® DSCnotsent  DSC-1=null -

()

QAK-2 : query response status = AE/AR -

58 by 4 % FreFuz dios 2001/11/9 + = 11:14
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5.1.10. = 4 (Message)

5.1.10.1. Message : MSH-20

® MSH-20 : aternate char set handling (ID) -
v 1S02022-1994 : ¥ 12 i¢ * ASCII "ec"

Frcte s i E P REES

(N B - Y)

F A i¥ 5 escape F - o

v v23:v23escape > 2 > i it * ASCIl "exc" 3 = o

v Null : No char set switching » g% & -

5.1.10.2. Representation Name Type

® | =ldeographic’ & % % F o
® A =Alphabetic> § &0

® P=Phonetic’> :F§ e

5.1.10.3. Z Locally-Defined

HL7 message -
HL7 segment -
Rl z_ datatype -

TX 2.\Zdddd...\ - local escape sequence -

5.1.10.4. Data Type Length

® TS<=26-
® CE<=60-

2001/11/9 + = 11:14 by 4 % FreFuz dios
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® PN<=48-
TX <=64K -
FT <=64K -

ST &4 <200 -

5.1.10.5. Message : CD (Channel Definition)

® Channel identifier : (channel # [NM<=4]) & (channel name [ST<=17])

® \Waveformsource: ¥ 11 2 & - &3 B sourcename > M &L R o

® Channe sensitivity & units : (sensitivity [ST<=20]) & (unit 1) & ...& (unit
6) > ~ i]h{;m » — 1 sengitivity 27 = & units -

® Channel calibration parameters: (channel sensitivity [NM<=20]) & (baseline
[NM<=20]) & (time skew [ NM<=20])

® Channel sampling frequency : NM<=20 > Hertz -

® Min-& max-datavaue: (min-datavaue) & (max - datavalue) s NM<=20-

p.7-109

HL7 v2.3.1: Control & Query

Message: CD (Channel Definition)
Min. & max. data value: Example

140, n=3 bits = 2M=23-g
B L1450, i.e., 0~7 175 841 {EE

00151 A 260 EWE EABRETE a8 HT
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® Actua Single Amplitude

v

Actua SingleAmplitude (A) : A=S*C*(D-B) -
€ S= z_% ' shnorma sensitivity -

€ C = actual sensitivity correction factor -

¢ D-=vauebn(H"L)

€ B = actual basdinevalue -

® Time Skew

v
v

v

5.1.10.6.
°
°

5.1.10.7.

{j?}“‘ﬁ m fﬁ mple ’%’\';;: n TB; Channd _Lpi"Fé&fg‘!:.O

=(normal sampling time) - (actual sampling time) -
=R+ (Mm-1)/f + (n-1)*t -

® R= Asdr2 pFREL o

€® (ML =% m B sample 2 FFRFE o

€ (n-1*t= % n @ chanel 2 PFRFE o

RI (Repeat Interval)

= (repeat pattern [I1S]) ~ (explicit timeinterval [ST])
TE AT IE

TQ (Timing / Quantity)

Timing / Quantity (TQ) ¢~ components # 3=
® Quantity (CQ) = (quantity [NM]) & (units[CE])
® |Interval (CM)

v

v

= RI (Repeat Interval) » ¥_i& 4 42 pF 7 [ 1.
= (repeat pattern) & (explicit timeinterval)

¢ OnS EHNF e

¢ OnM FIEnA o

¢ OnH & FE NP o

2001/11/9 + = 11:14 by 4 % FreFuz dios
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5.1.11.

& M 2 RIAR 2

FER)
*
*
¢
*

QnD
Onw

QnL
Qndm

Duration (ST)

Start DT (TS) -

End DT (TS)

Priority (ST) -

Condition (ST) >

ARTIMORE > §4.) o

Text (TX) » % 4 -

Conjunction (ST)

EfEnNnp o
—E]X%ﬁnﬁc
Nt oo

#EnEFaEme

Order sequencing (CM) -

Occurrence duration (CE)

Total occurrence (NM) -

HL7 z

%

F?Q - F;\L \;E.

51.11.1. HL7 W% ¢ &

62

2000/06/01 2 4 £ 4 » HL7 &% o

2000/09/11-15 %-4v # € 22 1 iT¥ = € 3R
RN FREFRFTAMMAR 52
g A~ § | S g R
™ ﬁ&ﬁ]&‘ LRSS NT

€3k B

PR R g AR o

v" Educationa Sessions -

v" Introductory Track -

by % = ?H*‘:*mn R i
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Introductory Tutorial °

Implementation Class for Project Manager -

Implementation Class for Interface Engineer -

Overview of Financial Management -

Overview of Order Entry Tutorial -

SRR

® & 6 O 0 o

v Message and More Track -

¢ CCOW Tutoria -

€ Clinica Decision Support : System Architecture - Knowledge
Representation and Arden Syntax -
Introductory Vocabulary Tutorial -
Advanced Vocabulary Tutoria -
Conformance Based Queries Tutorial -
Scheduling and Logistics Tutoria °
Security Tutoria -
FEDEREE
v' HL7 Toward the Future Track °

® & 6 O 0 o

Version 3 Intermediate Tutorial -

Version 3 Advanced Tutorial -

XML and the PRA -

XML and the PRA in Depth -

Introduction to W3C XML Schema -
Reference Information Model (RIM) Tutorial -

® & 6 6 O 0 o

EEDEREE

v" HL7 and Other Standard Track °
€ European Standards for Health Communication -
€ HL7 Internationa Tutorial °
4 DICOM Tutoria -
L 4

X12 Tutorid -
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€ HIPAA - What's Happening?

€ HL7 and HIPAA > The Claims Attachment Recommendation -

L 4 ié\'t‘!; ﬂ"

5.1.11.2. HL7 33:3#= 5%

® 7 kiR - http://www.hl7.org/ o

® —“;ﬁp:iﬁvﬁm«— MERTV UL B ERT AT ERE T i
i%’ Pé‘ " =X ’Jpé‘ﬁpﬁ&‘gﬁ:g %'+;:f}p/§_p%ﬁ_¥_°

® . 7Y FOnSte#Ey # o

® kA% ! % & On-Site :nF kA2 o

VORI G A
THFIE- BT § E
B AL A LRER B A EN -

i L — & 33 0 # 3 3eT DaaType ¥ Message °

5.1.12. HL7 z Interface Engine

5.1.12.1. 4rie 5 * HL7 2?7

® Hospital Interfaces
V O 4BF ARV G 3BEAIMEAG o
\/ lsfﬁ—; 4&.»};»,7'"-%77)1[}?‘*«-'# /\l_].rgo
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® AT IRG MBI A FRBTRAENAG o
® kT AALnT AL 2INEE HLT SR 4 G ke > HLY
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& Eiie
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BE LS B A N o

# 5% ~ <1 Mission-Critical Message # i -
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Interface Engine

PR —BHRE

Interface Engine

&l

CCOW

[HR=TE A= TE

HL7 Events
FEFFEZ TEFER

Medical Logic | FXNERGgneed  Medical Logic
Modules Modules

XML DB
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5.1.12.2. &~ fi2 IE

® Interface Engine # it
v' Support development - test and production -
Internal "loop-back" -

New interfaces should not affect production -

Store and forward -

NSRRI N NN

etc -

® Interface Engine i% 4% & g

4 %%ﬁﬂ}ﬁ@ﬁ;%%ﬁ,ég
€ Interface Engine
€ DataRepository
¢ User Interface
B A 42 ERTHLT 28 o
BhEEE@H o
F o A o
R TR
+ 3% High Availability -
Fep FRTEREHRFE -

B LHL7 e A § -
FEHEM L ES A
RS NN T
BEAo gip dowagstin o
F LI T AL K

AR R &R
200U/11/9  * 11:14 by &+ Fregug dniog
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Different modes : rea-time > batch » unsolicited » query & response »

Non-messaging interfaces : FTP - Kermit » X/Y/Z Modem > ODBC >
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Interface Enginei&iZEH(|
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Pharmacy Pharmacy HL7

System Translator
Interface

Engine
Lab HL7

Lab System
Translator
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® Interface Engine i £ A &
v STC : DataGate - http://www.stc.com/ -
v' HIE : Cloverleaf - http://www.hie.com/ -
v' SMS: OPENIink - http://www.smed.conm/ -
v' eéWebIT Solutions : eLink > eView > eSign - ePl -
http://www.ewebit.com/ -
v" LINK Medical Computing : Interface Development Kit »
http://www.linkmed.com -
v' CAI : Transaction Distribution Manager (TDM) -
http://www.cainc.com/ -
Cerner Corporation : Open Engine °
Neon - http://www.neon.com/ -

Healthcare.com - http://www.hedthcare.com/ » Cloverleaf -

NN

Eclipsys > http://www.Eclipsys.com/ -
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® Interface Engine #p i R° {2
VB RSP
% SR E_FE LA 32 Multi-byte?
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5.1.13. HL7 i

RE T ARFRBE
PAMF » Palo Alto Medical Foundation (2000/05/08) -
Stanford Hospital (2000/05/12) -

UCSF Hospital (2000/05/12) -

Univ - Hospital of Columbia & Cornell (2000/09/13) -
U - of Virginia Hospital (2000/09/15) -

UCLA Mattel Child Hospital (2000/09/17) -

v' Medical Information Services Department -
¢ Richad- CIO -
€ Timothy Carison » Programmer Analyst IV -
€ Spencer Sun > System Administrator -

v’ STC: DataGate -

5.1.13.1. Palo Alto Medical Foundation

o

4

v PAMF > http://www.pamf.org
4 Brown & Toland Medical Group -
4 CHRC > Community Health Resource Center -
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€ CPMC - CdiforniaPacific Medical Center -
€ UCSF Medica Center -
v AR
€ Stevenlan > MD - Medical Director » Medical Information
Department -
€ Paul Tang > MD -
10ER R
v" Hedth Risk Approval -
v' Email Guideline --> Patients --> Clinician -
v" Population Management -
€ Disease Management -
€ Resource Management -
& 7 %R : Patient Responses > Evidences -
Internet
v God
€ Administration Cost : j& ** 10% (US$3M) -
€ Doctor Office : &> USS30M -
v RS A KRS 30~50% > & 4% Health Plan » Doctor - Hospital >
Vendor °
v 5+ 2 A(RACER)
¢ Refera (#2) -
Authorization (¥ £7 4% 1#) -
Clams (f>) -
Eligibility (¥ frs %) -
Report (38 &) -

*® 6 O o

v' Administration System : IDX = & -
v On-Line Systems : EpicCare =~ # » MS-Access > Oracle -

v' DataWarehousing : SQL Server --> Report °
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v %% (EMR) : Sutter Health 2 7 -

*
*
*
*

1999/06 :
1999/09 :
1999/12 :
2000/05 :

Schedule » Transcription » abstraction -
Prescribing » Message » HM alerts -
Charting Tools » Decision Support °
Order > Billing » Result -

5.1.13.2. Stanford Hospital

o i
SN WU

v’ 1999/06 F* 4:-¢2 UCSF %5 [N R VA S

v % IDX kit

v 5%

4 CoreVendor -

*® 6 6 o
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System Integration -
People & Processes -
Data Warehousing -
Infrastructure -
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Stanford Hospital

TEBEAREY
BT AEL

Technical Mapping

Project Management
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® EMR Ready Characteristics
v' Standard Compliant -

Scalable -

Upgradeable -

Security -

Backup Stragetic -

Web-based Technology -

ASP (Application Service Provider) -
Mobile Computing -

[ ]
AN N N A Y SR RN

Consumer Demands -
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Stanford Hospital

Rex Healthcare 257
— Raleigh, NC, http://www rexhealth.com

Health Alert Management

Care
Data 4EE} EMPI J

Dictionary Cligie
Mappimng L Work- K

Repository Station [
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5.1.13.3. UCSF Hospital

® if® : Medica Knowledge Information Services -
® < f :i ;%F > Sherman Tsao> Operations Director > Stokes & Co.>L.L.C. >
Stsao@attglobal.net -
® ixiIDX > 1999/06 R4t UCSF Pz Tt b besm foo
T g 2000/05/12 § * @ UCSF 2 & m™ h Stenfp ittt H 3 ™ kS
3171 L #7F # * Microsoft Windows NT Ik 5 » 3% & %2 27 % K2 First Data
Bank i 5 » @ ZEF¥ B 2 * = fE7 ehr i e
® 5- Britd @t Allergen Master L 3F EEF AL % HAT R Y T -
BB ESEF e
® - Brad g DrugMaster o uiF EEF AL TR R hE 2R E Z
E- BERER SR VEE o N REF A IR B 5 A PE
Fooo

® %= @it dh e Interaction Master » nFEEFHRAR R ¥ s A eh
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® 5w Britd o riDiagnostic Master » # AR B end LI F ik
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FRdp dia A% TSR o
AI iz fEa BT U %ﬁa‘ﬁ.ﬁi%ﬁ%ﬁﬂ?gn  blde 0 B SR MR
AFFFER2TEENEF A E- BEF TR N R - BRELESD
Ik R AFREBER DR L E- BEROT G b FF fRF R

- W R B Aok FE TR TR 2 et ) RIEERF 1L Override
E BIRA L T F S R B RR Y AN B A TR &R

gggm&;& EFATEE 2 e B gﬂi%]» GRS > B & p B ALE T Auto
Dispensing System » p* & sk in—- BEF = 3 4 )’é%w{ﬁﬁﬂ?f%% G T
B RGEILL AR T A o R e E S ARl B F IR - B
BT R - RAFEARELPEOELARQEY > LAY 14%,?%%&&
P B AT B gt AR BRI sk nk ] © G T T hER 2 2 %
ERE R &) Il ORI Jh’imiqu’ﬁ SURFES R M e fedr £ 1 %
ET Ko Gm A BT U oS hkp A chBER A BREE N i
FEEo o HiE- BpAaE - BYENFREPM IR 2§ TG Nk
PE2 €7 F e ITw BEL o B2 gL LG F S aiRak gl @At kST

ZitenE Bt AR AL B E ?5}%%*#6 °

5.1.13.4. University Hospital of Columbia & Cornell

® %f® : New York Presbyterian Health Network -

® * A :VirginiaLorenzi - vlorenzi@fcg.com -

4 by £+ FERFRE @i 2001/11/9 1 = 11:14



Wk podoit Rt it E ki TRk E G LM R 2

DR AT

HL 7 55770 A

University Hospital of Columbia & Cornell

Hogpitals

Sponsored Hospit:
Affiliated Hospitals
Specialty Institutions
Long-term Care Facilities
Home Health Agencies

Satellite Primary Care Center

Physgician Groups

Managed Care Entities

BABIREAE &R HLT

vV EAe1ir{@HHE-
Vi TR EfRAATG hRAE o

v o heihkEpB1EnELR

5.1.13.5. University of Virginia Hospital

® :xf @ DT7 Software »

® + E : David John Marotta © marotta@stanfordalumni.org -
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HL 755 770 A

University of Virginia-Hospital

TEBEAREY

BABIREAE &R HLT

® 5Ps
v’ Paper how it's supposed to work?
v' Process what is supposed to make it work?
v' Politics who can make it fail?
v' Practice what really makes it works?
v" Problems why it does not work?

® i HL7 Interface Engine ji& * # [l -
Vo OBRREFER DR R -
A < SO B pT L A IR 7
v IE g3l fenfig o
® HHELRIHLY 6Bk Foe
v RFH
< Ui 3R R ana B2 o
& i fA RY PR o
® T ko4 A H FwmItHAR o
® EFE HL7 & 7o
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® HL7 Project Planning

v

N N N

Scope °

Anaysis -
Communications °
Sending System -
Receiving System -
Interface Engine -

Testing °

HLT e

University of Virginia-Hospital

HL7 Project= (&7
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5.1.13.6. UCLA Mattel Child Hospital

mbbi’Fl"“]L-_L é__ﬁ_:-——idlfg‘!:,o
o uFmzdne IPR
v" UCLA Mattel Child Hospital -

[ ]
“%

v/ Santa Monica SPD Hospital -
® 5 B %35 500 & e
® &% HL7v21-
® HL7i#* STCz2 DataGate #x %8 > &= SUNnSPARC# % 47> X5 # 4
® if® : Medica Information Services Department o
® < f
v" Robert Konishi » CIO » children@mednet.ucla.edu -
v' Timothy Carison > Programmer Analyst IV -
v' Spencer Sun » System Administrator -
® i :!STCz DataGate »

- %, 4L oz, I, Z T

[ ] =+ fruy 7° E";}’E.
U
4

. IBM Mainframe -

g W

¢ /& © IBM RS/6000 - BDM Pharmagy -
# %  DEC Alpha > Meditech Lab -

v 34 1% : Sequent > Clinicomp -

v %% IBM RS/6000 - Comed Pathology -
® SIC2d A%

v
v
v

v' Interface Engine : DataGate - http://www.stc.com/ -
VAR LMW H o & Multi-bye FPIZY AR
v' DataGate Interface Engine
& 7RG - B Gateway o
& TF ARFOTREIEINES o
® UG AMBITES Lo
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Dear Prof.,
| act asavisiting scholar in US and am a system team leader at Medical
Information Systems Department, National Taiwan University Hospital (NTUH) - |

have been interested in the field of hospital Laboratory Information System (LI1S) for
3.5+ years and am working and leading a four-team-member for developing and
maintaining our LIS. Meanwhile, we focus on the HL7 standard implementation for
Electrical Patient Records (EPR) and try to integrate Health Level 7 (HL7) related
software into our legacy systems.

| am an HL7 individual membership and seeking an experience (NOT FOR
CREDIT) for observing, even learning, how to implement or integrate HL7 related
tools in your hospital legacy systems for 1+ weeks. | also know that both of our
hospitals (universities) maintain an alliance relationship of international medical
student exchange program right now.

Actually, my government will fully support me the expenses for this international
practice. Isthere arelated program available where | might be able to follow around
learning new HL7 techniques?

Currently, | act asavisiting scholar at Computer Science Department, University
of California, Riverside (UCR) and live on-campus now. | will stay in US until 30th
Oct., 2000 and return to Taiwan. | am learning and studying the Data
Warehousing/Mining at UCR with Prof. Dimitris Gunopulos. | will attend the HL7
2000 annua meeting and workshop meeting at . Louis, MO, from 10th to 15th Sept,
2000. If possible, I hope you could offer me one learning opportunity about HL7 real-
world implementation or integration at your site after 16th Sept.

My undergraduate magjor is Information and Computer Engineering in Taiwan. |
spent 1. 5 years and earned an Electrical Engineering master degree at University of
Southern California (USC) in 1992 spring. | would like to learn some of the HL7
professional skillsin US. In addition, | can learn more about the field of HL7 from an
international perspective. | believe my experiences in your hospital will increase my
understanding of HL7 and improve Taiwan healthcare systems as well as myself.

| am excited by the possibility of working in conjunction with the your hospital. |
can be contacted through E-mail at pcheng@cs.ucr.edu and cph@ha.mc.ntu.edu.tw.
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Thank you for your attention and | look forward to hearing from you.

Sincerely yours,

Po-Hsun Cheng

Application Engineer (Level 3)

Medical Information Systems Department

National Taiwan University Hospital

Taipei, Tawan, R.O.C.

TR BB AT i 0 £ 5 (2000/09/17)% T 4| pEend (FlL R B)
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® Timothy Carison > Programmer Analyst IV -

® Spencer Sun » System Administrator -

FEEP= 1030427 = 1:30 Riddm T HZ B F o RRFZFES
B F P o ks STC T & o 3% 58 & UNIX 1t X Window = 5% 4% 7
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VO RAF > LET - BREARKET X A5 45— & o FIRHE W P STC
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0@ 500 5k 0 4 HF IBM A {4 Flre- $hit * PCSAzst >
B Re 3 - Bk k> 4w E_lab o pharmacy - radiology > pathology ¥ i it o

@ STC sy 41 o vl i DataGate » #74 ck S 23040 ¢ @32 352 T o+ o

- )’j‘ux;ﬁﬂ FAE AF R S EIBM A ks TR B BTt g Bk
DataGate . Gateway = @ # — i FJ + k538 F & 3 Translator & Interface & i
ke > Trandator ¥ 72 % » ¥ 0 p & B4R > Interface ¥ DataGate 2. & il 3
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#l4ef IBM @ 3% F ALY Lab
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® T 2% Trandator -

® | %5 Interface -

® £@§%43ﬁ&@ﬁ?ﬂ%$i%ﬁ?#%ﬁ°

vV IBM¥E 2k taEkzE o
VOB AT A A e T AR A AR HLT R ek
SEa

® ik PR £ %48 Interface &7 DataGate -

® DataGate ¢ p # Routing 7424t ¢ 3| Lab k5t o

® Lab i siifif Interface yc T2 18 ik S p & TR E T H R

o

@ FARI AT P AN T OUEE o

Timothy 4 47 FF & 22 24 P _ADT B 4o £ > F 5 g4 4 fean- 5k > ADT
» ﬁf‘u{?“ Fersl eng £ ks @ 3 (T AR A mapping FR R R AN (- B A
) #ET i'cri%‘uir";féml AR BURARAR UL o B oW de PP A Aig VR R R
Multi-byte ##& 7% 5 &¢ > JL b B oavde P 5 18 * HL7Vv21 e > @ p o HL7 S 37
R A H v 231 FE3EP E V20 4 ¢33 ANSI -

p 4 27 Radiology & 4 il 5 4 @ @R B fenT > A B Ll
HAhe 3 FH 8 HL7V231 7 M @y il Ffl > io— B W PR K& G o
Ref i STC2 7k e ipiBad ik - L A & Interface Engine dp b i > @ 4%
Neon - Healthcare - com » Eclipsys % -

$Loeh s e i i STC ¥2 UC-San Francisco %51‘%5%’* 1 IDX A Ffa i — A=k
gul fi s 2 IDX A 5% Interface £7 Trandator ket gi&?f? 4 fih{;w iy
i STC ehA & Independent o #7rixk i 2 47EF ihd B k5 > STC chd &t g & o0
HL7 & % Plug-and-Play ¢4 i £ % K2 % o

5.1.13.7. F M HL7 s %

® HL7THEEFAHER" -
VoA BRI R
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5.1.13.8. A¥ HL7 en % 2w

® [m S E [‘]?5}%‘”“‘% ko Sz aE %#ﬁﬁiﬂ"ﬂ 4o Peig ¥ e e
HL7 %28 » B4 47 IT A = .72

() %m%HwAﬁﬂﬂ7éﬂéﬁ? 1?24 Pk 5| 2A4e » Per-se p » (5.5)

® riniER HL7 2404 ks P rcii ?

® o HL7 it § > g 0 Jocinft Bign AL RDF R T AL

>?

5.1.13.9. F# 4 HL7 (%)t 31

® HL7-Taiwan
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£ ¥ @ University of California > Riverside -

#+ %+ Computer Science -

Jo

v Prof - Dimitris Gunopulos (DataMining) -
v' Prof - Suntruis (DataWarehousing) -

ez gy A 1 2000/05/04~11/03 -

TR AT

12 2 42 : Non-Visuaized Data Mining (Clustering > Decision Tree> Neural

Network) -
gLy e
v Prof. Dimitris Gunopulos (Data Mining)
® A
o Regression Analysis -

o  Time Series Similarity Models -

o  Finding Associations in the spatial domain -

o  Finding Associations in the temporal domain -

® Pa

o  Finding frequent spatiotemporal evolution patterns -

* YRR
o Epidemiological Data -
o  Earth Science Data -
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e A RS

-3;%

"ﬁ~
o

U A SRR

5.2.2.1. DW =z &k
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DW £ 4= : Bill Inmon -

"DW & - (38" 0 FEH - EEEF RIS

AR PR EF A 2 * "o
fef D@ E SN LETRDE - FREDW)
TEFTHETERRY O ALK -
FEPd? SHRCPTREFERZ .

:}iﬁm /—-B" IL‘IE.»F /J -»L» (Eb °

- %é Fl ’f‘/ll ﬁiﬁfﬁ l"a-ﬁ-’f ’% rTCL IT:_ o

(EFidEes

Zad - @B R AR T RA oA LT hE 5

by &« Frfuz i

L g
21 R RE

J 3R 2

HE )

A% e DW ZE HHC

87



ek s ot B H N RER S T AU SR

(4'];&]1,\;1‘?4 ,E:r;t)

Operation

0EIA2HEHA B AR S AES R TR A

'R R
@ AR R ARBLE O o
FEE R (HF LS REA R A

Z & T pF i e Free Query & % o

Reg g -

TEE A S Bengi o

BLHL LR P P

AE e BB A SRS EF L ST
[ ) EQ:—Q.,’_%F‘ Sk U

¢
v
v
v
L T PR L
v
v
v
v

Vi T Ep BT REF TR
& GETOR T

88 by £+ FERFRE @i 2001/11/9 1 = 11:14



¥ah po#o (L R ITE kAL PR E TG L s 1 RER 2
NREE )

F e eniEE T L oo

ERE= e S A

<R EA BT

S S EEE

R TR SR AT

SRETHREREL S -

| B 72 - K% -> 2 pREF B EE o

® & 6 6 O 0 o
N

L A

B S HEOTR A IFLE Do
FHITNT RY T EERTAT -
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€ Pre-Tunequery °

Create more indexes °

Create more summary tables -

Create new database schema designs -
Parallel processing °

Clustering -

Increase hard disk -

Increase memory o

Increase processors speed -

® ¢ 6 6 O O 06 0 o

Increase number of processors -
® OSeiiF
v OS ¥ riaq
& R
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REERA=R (ROI)

1996 IDC ROI Study

Data Mart Enterprise

AL

HE R 100% 301%
B FCAR US$1.3M Us$2.2M
e
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B I EDTR e
# & Knowledge Management #£itT 5 » B % & Tt > i pFE
FATF DT
® DW i3 |% B
Vo s s

TR R2EEY -

¥ AR PR R F & A Re e T o

TR ESR-2 ALY o

iERERAL AR

AR %

85% : ¥ BT |~ L ¥ -

1999 : US$10B -

bl

DataMart”‘ 7' 'u’ﬁ'% ~L ©
D

=
o

NS 2 L

® ¢ ¢ ¢ 6 1 6 O 0 o

L @ AR 0 ] OLAP ¢+ 4F f sk p S it 4

B B OLAP et o 221 v RFE o

* o
=5
=
e

=
—,f;
T

3

St
s
w

xR e drens i o BAARE ¥ kp Summary T > -

[ BER =S

€ &> TunAround Time > F]id 2o 40 £ 32 2 5% @72 0% R4 {30
PRg R Bfics £ 82T kmg fo

¢ HiErmmaoF BALRE Y Rk Summay T4 AR &

B &% i > Randy Mott » CIO » Wal-Mart > Summary Date

--> Average Information --> Average Decisions --> Average

Performance --> Average Customer FeedbA cknowledge -
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5.2.2.3. drim=riE¥ DW ?2??

92

%
o

=i (Executive Sponsorship)

%+ (Project Champion(s))

A ¢ (Advisory Board) -
=+ B (Expectations)

7 »xenE i (Communications) e

fi% i

PRz Y DW?7?

enff 42 (Business Case)

HFd

$io el @t 722
RFEPE 72

Ak EA E-E

NS N N N O YR R NI

A % & 7 F (Well-defined Requirements)
v Detail data -

v’ Summary data -

v' History »

v'  Refresh -

v' Representative queries -

v' Canned reports »

v' Archive -

v' Performance -

v' Technical support °

W AT | ] (Subject Are(s))

Vi - & PR BRE ARG
vV % - 5 DW &4 ] ehR® &F o

v - = DW & %+ i— B Roll
Prlehd ¢ e f 2§54 (Project Roles and Responsibilities)
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77 Data Models
fEttData Archiving
}&BAData Sources

FEEAEREE R Data Tntegrity A1

0EIA2HEHA B AR S AES R TR A

v ITFaLR
€ IT Executive
o  Providesresources - monitors project progress @ sets
priorities > resolves conflicts - integrates project w/in IT -
¢ DataGuardian(s)

o  Ownersof the physical implementation of the organizations's
data -

0 Resolves dataintegration issues -

o  Implements data security °

o Documents data definition - calculations > summarizations °
o Maintains and updates business rules -

€ DW Project Manager
o  Managing the project schedule and effort -

o  Tracking and reporting progress and changes -
o  Resolving conflicts -

€ Project Quality Manager
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o Verifying the processes have been defined for ensuring
quality of deliverables -

o Performing project quality reviews o

DW Architect

o Leading the DW architecture efforts -

o  Synthesizing business - data - and architecture requirements
into an architecture design -

o Developing project plansfor the architecture analysis »
design » and implementation activities -

Data Architect

o  Trandates business requirements into data models and data
management requirements -

o Creates and maintains the subject area diagrams » logical and
DW datamodels - and datamart data models -

o Assistsin dataintegration problem resolution -

o  Defines metadata and maintains the metadata repository -

Application Architect : Translates business requirements into DW

application architecture requirements and designs »

Technology Architect : Develops technology designs to meet data

and application requirements -

Support Architect : Develops support definitions for practices »

procedures » staff - and technologies to manage the DW

environment -

IT Infrastructure Manager

O

IT resource w/ abackground in H/W > systems software » and
other infrastructure components in use at the organization -
Works w/ the architecture team- focusing on requirements for

and design of the technology and support architecture

components °

Database Administrator
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NIRRT
o Designsthe physical DB environment - including any
distributed DB components °
o Createsphysica DB schema » manages performance »
performs backups and archives data -
Application Developer(s)
o Developsthe data extraction and transformation processes

from the legacy systems -
o Develops applications used to access the DW -
Hardware Administrators : Implements the H/W configuration
required to support the DW -
Network Administrators : Implements the networks required to
support the DW -
Production Operations : Documenting and managing all batch
processes required w/in the DW -
Security Administrators : Establishing and administering security
controls for the DW -
Configuration Management : Managing and maintaining all
programs and processes used to build » use > and manage the DW -
Technical Writer : Writes and maintains all technical and user
documents o
Help Desk : Helps the users in accessing the metadata and DW
data -

Trainer : Create the training curriculum and trains the users -

gie

Business Executive

o  Provides budget and resources > monitors project progress -
sets priorities » resolves conflicts » approves scope changes -

o  Guidesthe project team -

o  Breaksroadblocks -

Advisory Team
by $ < FryFuz i 9
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Reviews project deliverables -
Maintains abroad - enterprise perspective of the project -
Sets priorities resolves conflicts facilitates > approves scope

changes -

€ DataOwner(s)

O

O

O

O

O

Business owner of the data -
Determines data security -
Resolves data integration issues -
Defines data and busiessrules -

Defines datause » calculations » and summarizations -

€ Business Client(s)

O

Provides budget and resources > sets priorities > resolve
conflicts » monitors project progress -

Reviews worksin progress -

Approves deliverables and change requests in atimely
manner o

Worksw/ IT project manager to design an implement the

DW environment -

€ Subject Matter Experts

O

Knowledgeabl e in the needs and requirements of users »
business processes @ and existing source systems -
Validates data models » source of data > and user access °
Providesinsight into business issues specific to the
organization -

Provides knowledge of existing legacy systems where
information resides and how it isused -

Works w/ the architecture team -

Focuses on the requirements for and design of the data

architecture and application architecture components -

® i kR (DataSources)

96
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A

¢ Reational -
€4 Non-Reationa -
€ Sequentid -
VoORIRER DR, WA E RN iR s EE e e

® I fgrikst (Architecture Design)
Vo Ao iEEE SRR RERIK -
v" RDBMSvs. MDDBMS
v' Multi-Datamart vs. Centralized DW
AR X SR R R SRR LD R
FREFFRE L F RN DHE S E ST R E R TER

ok

Vo el B it H 300 -
o = M aud § 244 (Multi-Generation Implementation Plan)
vV F- X DWZEFHELp e

v 3 & #E - B Roll 4F i

o

Vo R RBRRRAETRE R AR TR BT ER T - B
Roll f#4 -

5.2.2.4. DW i s%

® e
v' DataArchitecture : The organization of sources and stores business
informations > & 4%
€ Datastewards and guardians °
€ Businessrules °
€ Datadefinitions »
€ Corporate logical datamodel -
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*

*® ¢ ¢ o

Source operational systems -

Data integrity -

Data distribution and synchronization -
Data segmentation -

Physical database design -

Application Architecture : A S/W framework for building DW

components that guides the overall implementation of business

functionality » & 3%

*

*® 6 6 o

*

Assemble data from source systems -

Transform datainto a consistent format -

Distribute data to locations close to the users -

Access the data for analysis and problem solving -

Metadata guides the processing » while instructing users about
warehouse content and context o

Warehouse process management keeps the data moving -

Technical Architecture : A computing infrastructure that enables the

data and application architectures » & 3=

® & 6 O 6 6 ¢ o

Platforms : Server » Client -
Database : MPP > VLDB » DSS -
Networks : LAN » WAN -
Operating environments -

Data movement -

Performance monitoring °

Fault tolerance -

Remote or mobile connectivity -

* Security Support Architecture : The S/'W components and

organizational functions requires to effectively manage the technology

investment » ¢ 4%

*

Managing data movement -
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Performance management -

Distributed system management -

Reliability requirements -

Servicelevels -

Support roles » staffing » training °

Help desk management -

® & 6 O O o o

Change management -
€ Source system changes -
® Architecture Model

DW R A

Architecture Model

Dperational Discovery Target Source  Admin.

Application Business Analysis Manager Logs Data

Application ieRas Data Data Data Framework
Middleware Assembly Transform Access  Service

System Data  Diectrory
Manager Workflew Distributed Service

Middleware /s

Hardware Fault
Enabling Tolerance

PCs Servers Mainframe Lata Networks
Storage

0EIA2HEHA B AR S AES R TR A

Backup

2001/11/9 + = 11:14 by £+ FrFuz i 99



Frchu s o h & AR MR L ok p Bt B ITE KL

(N )

Admimstration

Integration A Design Visualization

Architecture

2001E1 A260 EHA B EIREAE R

® Inmon z % F 47 (Multi-Datamarts)

DW A 484

Inmon SR TR (Multi- Datamarts)

2001E1 A 260 287

® 7 L34 E(Centralized Data Warehouse)
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DWW

it

=&(Centralized Data Warehouse)

001F1H 26 0 EHE EABRERES R AR

® B¢ AFHARZ AT LT (Centraized Data Warehouse w/
Distributed Datamarts) » = #- % Centributed 7 4 -

DWWt S

| SR E A S SRR |
(Centralized Data Warehouse w/ Distributed Datamarts)

20014E1H 260 EHIA B AEIR S AR O T A
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® DW iy

DW it s

RDBMS
Star Schema

I IRl T Tt ciclata
i Diatamart

Iletadata T
ha Iiletadata

Data

Modeling =
Tools Ifetadata

Data Data Extraction, Enterprise Department OL AP, DSS,
Source Transformation, Data Store Datamarts EIS, DM, ...
Cleaning & Load

0EELH 26 H EHA EABR SRR R TR E 49

5.2.2.5. Data Movement Models

® Bulk Data Movement
v Datacollected in batches on scheduled basis -

v' Datarefreshed and delta changes -

® Store-and-forward Data M ovement

v Capture selected changes from source system -
v Must provide full transaction integrity -

® Real-time Synchronous Data Movement -

W

5.2.26. %

21l ¥ B8
R I

® Normalization vs. De-normalization -
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® Pardlel Processing °

® Database Management -

5.2.2.7. =% @ iz

Business Requirements --> Architecture Requirements -
Architecture Requirements --> Architecture Design -
Dimensional Data Modeling -

Sizing the DW -

Accessing the DW -

5.2.2.8. SMP vs. MPP

® SMP (Symmetric Multiprocessing)
v’ 73} ¢ Shared-Everything Processors -
v’ 2~128 Processors » Shared Memory/Disk » Scaleable Shared Memory °
v %3¢ & 4] DataMarts 7 # 4| Data Repositories -
v ¥ I1BM > HP > DEC - Sun- Digital - NCR > Sequent - Pyramid -
® MPP(Massively Parallel Processing)
v’ #3} ©5 Shared-Nothing Processors -
v' ~1024 Processors » # — i Processor 7 p & 2 Memory -
Vi BB B EET ¥ A b o
voof a4z £ A F L R (VLDB » Very Large Database) ©
v FiF :IBM/SP2: HP > NCR -
® SMP Shared Memory 7 1
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(MREE D FT)

DW A i 254

SMP vs. MPP
SMP Shared Memory22f&

® SMP Shared Disk % #

DW A i 254

SMP vs. MPP
SMP Shared DiskZ248

Inter-connection

20EIA2HEHA B AR S AES AR TR A

® MMP Shared-Nothing 7
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SMP vs. MPP
MMP Shared-Nothing22#%

Inter-connection

CRL 2

5.2.2.9. Data Modeling

Star Schema : #-¢ #¢ Dimension ] * Aggregate > ;2 » #-F L 12
Multi-dimensional = ;% &5 & 2D 7 RDBMS*® -

Snowflake Schema: B B 7R3 @ 1 * FE & = ;X $ & 7] Star Schema # &
Dimension » ¥ 12 %35 5 Multiple Parent Schema »

Constellation (% /i) Schema : ~ ;ifa{Multiple Fact Table Schema -
Snowstorm Schema : ~ i*u—‘i'\ﬁ £ Multiple Parent Schema & Constellation
Schema -

Agoregate - 3 2D Aggregate Table - 3D Aggregate Table °

5.2.2.10. Star Schema

Dimension Table vs. Fact Table
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DW AR 244

Star Schema
Dimension Table vs. Fact Table

Customer

. Fact Table
. Dimension Table

0EIA2HEHA B AR S AES AR TR A

® [act Table

DW AR 244

Star Schema
Fact Table

» Fact Table{z% Hnﬁ‘[ﬁj% Table Name & Grocery
1% (Identifying Attribute’ Transaction

« Dimensional Attribute
B fEStore Number,

. Transaction Date,
Customer, Product

Dimension T'iblea HERY
Primary Keys

2001E1 A 260 287

® Dimension Table
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DWW 2

Star Schema
Dimension Table

~ Time Dimension Table

Store Dimension Table

Efl-Ef}:l hone

Customer 5 7 5
Customer Dimension

Table

Product Dimension
Table

. Fact Table
. Dimension Table

2001E1 A 260 287
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5.2.2.11. Star Schema vs. Fully Normalized Relational

DW %t e

Star Schema
Star Schema vs. Fully Normalized Relational

' ﬁ}%ﬁﬁfﬁﬂj (De- » F R/ (Normalization) |
normalization) 2352 % e R CEAREEE
REENEE e
TeEemrara IS s ms =R
Table s —EEeE

2B HRHHETE

Dimension Table

Star Schema
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5.2.2.12. Snowflake Schema

DW st i

Snowflake Schema

EHERE = 2R E
Dimension Table |

0IEIAIB EHR

® Multiple Parent Schema
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—v‘ ‘?ﬁjj DT% £B{Snowflake Schema, {HE
DW}'TQ ﬂ?' > "\.. TEDimension Table‘%‘f%ﬁﬁﬁg_.
Snowflake Schema B 2ERR R Ll bRy
Multiple Parent Schema FfEDimension Table b

2001E1 A 260 287

110 by 4 % FreFuz dios 2001/11/9 + = 11:14



Wk podoit Rt it E ki TRk E G LM R 2
SRS AT

5.2.2.13. Constellation Schema

'v‘ {;ﬁjj | * HIH LM ultiple Fact Table
DW}"[‘? FF. g '\" Schema

: ShEE=EH —ED JFact
Constellation Schema T?Eff"ﬁ—{w-tm i

0IEI A EHR
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5.2.2.14. Snowstorm Schema

BB Multiple Parent |
Schemaf)f_FConstellation
Zchema

B84 j.'ﬁ ;[:% - R s —{ELL LA
DW.‘/—TJ\T FactT'IE‘;EI?;, HiEDimension

Snowstorm Schema Table & LR 2GR
B —{E L, J:E’Jfﬂﬂ
Dimension Table

0IEI A EHR

5.2.2.15. Aggregate

® jriE? Fe & e Fac MimE o

+ 43

® I =z “L-‘icllxgitgﬁ R T
® T EARFEHENMEM UL F Ik pF Sk Dimension & 3F 4
Dimension =1/ & -

® 2D Aggregate Table -
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(HRE =g

DWW A

Aggregate
2D Aggregate Table

+ Store Sales Aggregate &
TEREERERFact &
+ Customer Count/E M4 EEHE
HE2VEFERER

+ Product QuantityE M a0 HH
HEUEMEREE

*+ Sales AmountEM SRS

W01EI A EHE

® 3D Aggregate Table

DWW A

Aggregate
Table 3D Aggregate Table

on Table

+ Area Product Category

cales Ageregate T ET &

FHE—MEE—ERHR

B FactER

» Customer Count/E 57

HHEMETEPERE

MG R

* Froduct Cuantity[E MR
m—— | e e

ATSACTION L'Als e e .. i' fﬁ&ﬁgﬁr
R s Sales AmountEHEEEEH
EifREE RS REE
HEZHEEEY

W01EI A EHE
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5.2.2.16. Dimensional Data Modeling (DDM)

114

® £t * De-normalization

v Dimensional DataModel & ;2 i * De-normalization » 1 % ¢. Table
Join De-normalization
& wdika TR L A REMETIRE
® FFOLTP, A HFF A FFanivd > B f ¥ AF X
PRIIEER AN o
O GEPSTHESE FRieE s
& * Multiple Fact Table % 3§ = ;¢
42 F

s

J’Fmﬂmmgﬁﬂﬁﬁ%’#ﬁ{#—ﬁi%ﬂ@ﬁ%#
5 o
v %)% Fact Tablez£% + » #7127 Dimensional Data Modeling #F ¢ 7
TableJoin » & & 3§ :# B e o
v @ ¢ Dimension Table Join R34 e 7 i * 43 ke jRARR
I * Aggregates
v' Aggregate % FAAE L33 o
v 80/20 2% -
GRS 0
€ Aggregate Table Explosion : N!
® Glic
o - &EpnFERoe
o 100 3§ B 025 fEA &4 4 0 50 fBE A -
= £ * & Snowflake
v' Raph Kimball #"The Data Warehouse Toolkit"% ¢ #.%]"Do not

snowflake your dimensions, even if they are large. If you do so, be

prepared to live with poor query performance.”

by 4 % FreFuz dios 2001/11/9 + = 11:14



Wk podoit Rt it E ki TRk E G LM R 2
SRS AT

5.2.2.17. Logical Data Model vs. DW Data Model

DW st S

Logical Data Model vs. DWW Data Model

Logical Data Model DW Data Model
Detailed data Detailed and summarized data.
Corporate-wide perspective Strategic decizion-making

perspective
May contain time w/ key Must contain an element of time
No derived data Derived, strategic data
Repeating groups shown only once | Can contain data arrays

Organized around business rules Organized around usage and
stability

0EELH 26 H EHA BB SRR O TR E

® Bill Inmon = Logical DataModel --> DW DataModel # 3% # 3¢
Removal of purely non-strategic data -

Addition of an element of time to the key structure -
Addition of derived data -

Accommodation of different levels of granularity -
Summarization schemes °

Merging like data from different tables -

N N N N N AN

Creation of arrays of data -
v' Separation of data attributes based on their stability -
® Logical DaaModel --> DW DataModel ## 3% /i % ¥ 78
Vi e PR

v E4FA 4~ DW BE 0 AR EE BT~ o
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5.2.2.18. Data Granularity vs. Transaction Granularity

® DataGranularity
v 5 [ ;' L AR R o
2= DW i 8 5535 B o

v
v G ERRT PR LAy DW ﬁvﬂi.ﬁm%ﬁm §F P EESLE o
v

B PO AR R R PE > £ F P DW TR -
v 4c% DW ¥ % Summarize F 4L 0 #-& ;% Drill-down -

® Transaction Granularity : % % Tl cnlmilciz & o

5.2.2.19. Multi-dimensional

® Hypercube
v o4 ;Ik,{Multi-dimensional Data -
Vo - B ek T 3 o
® Multi-dimensiona Analysis
v’ % 4 g Drill-Down > Drill-Across # Slice-and-Dice °
v %d 5 ip M Dimension AR L i A58 0 fRE AL
® Multi-dimensional Database (MDDB) : 2B 55 5¢ 44 & § 12 1
773 22§ 7 Multi-dimension FF#2 o

® OLAP: - 7 i 2> if Multi-dimension Anaysis »

5.2.2.20. Multi-dimensional vs. Multi-relational

® Multi-dimensiona : - fakE L ¥ 4 - L FIP 5 57 i B sl
%41 * Bit-mapped > ;2 it 23l F AL e FHciE o 5 3F

1 Dimension AJZ L0 2 I A 478 T FRTR o

,f_'“ y V1Y

Rl

5 Ap B

® * Multi-relational : — fa¥k £ 5v 5 d Cache ' s + RDBMS F 3t > fp-ein

E e fcE > ¥ £ MDDB 2w~ RDBMS 518 & -
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® Ad-hocQuery: - fEIksi » i #* FEEFTH LA L SQLFE - &

7% _RDBMS ¢ B~ 8 721 o

5.2.2.21. Multi-dimensional Analysis

DW A A

Multi-dimensional Analysis

]

i -

oy~
hem

0EIA2HEHA B AR S AES R TR A
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DW A A

Multi-dimensional Analysis

]

e -

0EIA2HEHA B AR S AES R TR A

DW st s

Multi-dimensional Analysis

%Faﬁ ‘

=yl

0EELH 26 H EHA BB S AR O T A
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Multi-dimensional Analysis f#iSlice

200151 H 260 25TR BB E TR T A

DW st s

Multi-dimensional Analysis

2001451 A 26 B 24T EARREFES RS
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\

® DW % = -] = Raw Data (30%)+ Indexes (40%)+ Aggregates (20%)+
Workspace(10%) -

® DataMart & ~ -] = Fact Table % = /|- + Indexest+ Aggregatest DBMS
Overhead -

® Fact Table Row Count = # of Base Fact Records -
v' #of Key Columns Unique Values -

v' Sparse Factor »

52223. ##* % - 1 DW

® AL
v FERRE DW i o) R e
v B % DW DaaModd -

v gx,g—;ﬂi

v

v

FRTIRSPFLITE

® HadCoding: - % § 5 > e L F > 2 5938 > ¥ 2 5 @ o

® ity b
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EFEtEchema RILEFHE

ERE

24 m ol H

OLAP AT FEfACube FE T Metadata
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BT {HDW

]

EDW
HHRIEEN

D RS2 B

20EIA2HEHA B AR S AES AR R A S

® DW_i#sm
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v EEhER
* ax
® i@
O
O
]
O
4 _é_ BLry E-p,u
L 4
L 4
® i
* 7
L 4
L 4
L 4

T iE e DW sy o

s iE S (Administrators) @ i Seg JLE > fef L

?#E%Ei’&éﬁﬁﬁo

B FAR % (Develpers) : DW F’?ﬁ » DataMart #=

%;*—‘F% ’DataExtractlonP%?ﬁ °

TR o (PowerUsers) : $1& Jasifs &2 2471 & 2
B

¢ F]

- kg *  (EndUsers) @ iz 7| 8 g 1 (LT

AARRE L - AR K

= B —‘F’i‘ T Pﬁiz}&m#@

g ARy L -

Metadata % % 32 DW -
(ETER

FELTR L S ffeh- AL -
THREEEER o

917 - DW 341 B 8 e L o

5.2.2.24. DW 1 &

122

DataAccess/ Query Tools -

* Report Writer -

* MDBMS (Multidimensional DBMS)

* DSS (Decision Support System) -

* EIS (Executive Information System)
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5.2.2.25. DW 7 i

® 1%
v DataModel Design -
v' DataExtraction -
v' DataTransformation -
v' DataCleaning °
v Dataload -
v" Monitor / Manager -
® 1 (TW¥pEk
vV  ZEERERE A AT S80% -

v ORBFrEBRR L

A VTSR T

V O EZTEEEIRFTREER T

v OFHRRZ#PEHEEE { %} DataExtraction ¢ Dataload 4%
g

5.2.2.26. Homonyms vs. Synonyms

® Homonyms

v' Samename - different object -

v bldet B3(SegNo) 1 T A feskE BELA 1 (TR E A
® Synonyms

v' Same object » different name -

v Bl4e @ HEEE D AccountNo s CaseNo °
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5.2.2.27. DW g i i #

DM (DataMining) -

OLAP (On-Line Analytical Processing) -
DSS (Decision Support System) -

EIS (Executive Information System) -

®

()

®

()

® SatisticsAnalysis -
® Access Reporting -
® FreeQuery -

® English Wizard -
)

Internet -

5.2.2.28. OLTP vs. DSS

=

® OLTP: On-Line Transaction Processing(st *+ 2 %) -
HAE RIS AT A T

MEDA > 2 w42 B o

FTHRE] D RSEEERE R FRFR - -
Dl4e o R AR P D

On-Line Transaction Processing » 4+ % % o
HHE T N A A e

Blde s 3R AHEE P -

AR N N N NN

® DSS - Decision Support Systems (i3 &£ # % 5t) o
VORI 5 AR AL B3

FHEA T REASE » F RS FRES ) £ F Lo

blde > TR % F B IR AH LS & o

Decision Support Systems » &R L & ks o

D U NI NN

bldo > TR % F A IEABIEL Y
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5.2.2.29. OLAP vs. DM
® OLAP
v' On-LineAnaysis Processing » # 1+ A 45 d® o
-
v oR*HAL R £ OLAP 1 L S iEsiant /il o
v R*Fp 4 F(Explore)is & -
® DM
v' DaaMining > Tl o -
S o
A LS RS
vV o@#r 1 EFEREE
5.2.2.30. DW mg& %

B ut

Metadata &% #.1% % A 4] 2_: OMG vs. MDC: 2000/10 ™ OMG % i i«
Cube F]"s .44 % A 4]% : Cube F#Ld OLAP ¢ Database & 2 -
doie 3 »eiFe DataCleaning sha feps & -

OLAP #-% #%5:% SQL #B~F K » 7 54 DW o

HL7 © 5~ DW 1 iT¥ % > A kFZE% ¢ 4 DW § 1 F & o

EM o ¢ it DWW £ 475 Datamarts °
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5.2.2.31. i it it %

B, BT
K& FRISAT A e ETa

A, e 4

HE TR RIS

THEE ST
R

i

0EELH 26 H EHA BB S AR O T A
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Metadata

Metadata

Data Mart

Operational Data

Data Mart
Data Store Warehouse it

Data Mart

Metadata

0EELH 26 H EHA BB S AR O T A

® OMG (Object Management Group)

v

2001/11/9 + =

http://www - omg - org/technology/cwm/ » ¢ Oracle % Fi 78 #7318 >

2000/09 : OMG(Object Management Group) & # MDC +| #_Metadata

-

CWM (Common Warehouse Matamodel) -

€ 2000/01 = fi o

€ P % datawarehousing @ businessintelligence » knowledge
management > portal technologies ,« L& metadata F #! < 4% -

MOF (Meta-Object Facility) -

€ 2000/04 =i -

® H{iE- Bx* s MetaMode kit s B3 F MetaModes

® kA B MetaModels ¢% & & MOF 4p % » R|¥ r & ERD
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o — BRE LAY o
® MDC (MetaData Coalition) -
v http://www - mdcinfo - com/ > & Microsoft % g7 #74& 1§ 1996/10 :
= * 5 1999/08 : OIM v1 - O(& 5%) > 1999/09 : OIM v1 - 1(¥ %) >
2000/10 : & # 1 OMG =% 4] % Metadata -
v" OIM (Open Information Model) -
¢ - = MetaData*it: > AR B EFEFTHART L L £
fEHRY -

€ & * UML (Unified Moddling Language) 45 it 2 % o

2

UML 7 2% Rdii 2 30 % f o chamat DAL v > » 21
ppazsg o

iz * XML (Extensible Markup Language) * =% ## MetaData -
i# * SQL (Structured Query Language) & # 39 MetaData -

z MDIS (Meta Data Interchange Specification) 4% -

*® 6 O o

o Application Metamodel » 44 & * 42;% * Table % % 3%
Metadata =~ Schemas -
o MetaDataMetamodel » * %P DataDictionary > Data

Extraction » Replication » User Query » Database Server %

1 ESF e
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Metadata: MDC-OIM

, >
Object Model R ;
/ S S P e e

Formal ML Document XML
Specification Type Defiution Transfer
Query View

Dommentatio \ SQL Schema 1
Test, ete. Defintion

0EIA2HEHA B AR S AES R TR A

v MDC-OIMV1-0i@¥ §#H > ¢4z

€ Analysisand Design Models -
Objects and Components Models -
Database and Data Warehousing Models -

* ¢ o

Knowledge Management Models -
€ Business Engineering Models -

v MDC-OIM v1.1 3 4¢
€ Business Rule models »

€ Knowledge Description Models -

5.2.2.33. 1M %% Tk

v "Data Warehousing Architecture and Implementation” » Mark

Humphrise » Michael W.Hawkins > Michelle C.Dy - 1999 - Prentice
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Hall > ISBN : 0-13-080902-0 -
v' "Building the Data Warehouse", William H.Inmon » 1992 -
"Building A Data Warehouse For Decision Support” > Vidette Poe »
1996 -
"Official Sybase Data Warehousing on the Internet” » Sybase » 1999 -
"The Data Warehouse Toolkit" » Ralph Kimball - 1996 - John Wiley &
Sons - ISBN : 0471153370 -
v' "DataWarehouse : From Architecture to Implementation” » Barry
Devlin » 1997 > Addison Wesley » ISBN : 0201964252 -
v' "OLAP Solutions: Building Multidimensional Information Systems" >
Erik Thomsen » 1997 » John Wiley & Sons; ISBN : 0471149314 -
® it Hw
v' Microsoft SQL Server's BOL (Books On-Line) -
v" "From Data Glut To Decision Intelligence: Better Decisions From Your
Systems Without Conversion” » John W.Boyer M.D. » Decision
Intelligence Inc. > 2000/05/10 » TEPR Meeting -

VO O'TRABSHEERET" ¥ FT R F & 2000/02/23 -
TR R A R RE RN aﬁ%tqmmm%o
VORHTHRASTRY A EEAT AP EAY S R

2000/01/14 -

v' "Architecting the Data Warehouse" » Harnam Thandi » 1997 » Sybase
Asian Users Group & Powersoft Developers Conference -

® Metadata
v' Object Management Group - http://www.omg.org/technology/cwm/ -

v MetaData Coalition - http://www.Mdcinfo.com/ -
® * LpEImEREL
v' http://lwww.dwinfocenter.org/

v' http://www.olapreport.com/ -
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v"Intelligent Enterprise - http://www.intelligententerprise.com/ -

v" news : //comp.database.olap/ -

v' news : //microsoft.public.sglserver.olap/ -

v' news : //microsoft.public.sglserver.datawarehouse/  »
P F LN

v Dwlist: % - {7 "subscribe” > #-7 + # i F 3 dwlist-

request@datawarehousing.com -

5.2.2.34. 5 M DW suE %

5.2.3.

DW g g b = RfLene R 4p 4] F R 8 =7 {1 DW @ 4 71 7
- KA o

DW #_DM 7% ¥ s\ ah enfh #faE % o

DW Z &R~ cH BT HRE i@ L 82 > T L EHED
et e

DW ¢ #3973 Tk Bt hsE g - TFEp B o
FEFR kG EE e i
BFEEATE -

7 AL #x 7k (Data Mining)

BT 2 DW ¢ s doie A T

5.2.3.1. DM z_&x

® DM =DaaMining= FH#H7 °

7oA

vt o ;3_? AR A T RGPk S e P= ¥ C AR SV R

2001/11/9 + = 11:14 by 4 % FreFuz dios 131



Frela s Tl AR

(N )

| R4R 2 Wesk p B i R ITE K 4

AP Eny -3 ERIk .

A

FEMA) 2 FAHE(DB) thig s o
£ E(DW) - fhu i o

5.2.3.2. DM % #

L E )
B o
ks
{7 o
R
X ARAR
FRAW

5233. DMz 1i¥

® Tasks ¢ 3=

v' Classification ({4 #7)

*

132

R ERE(e TN T o AR PR TR 2

> 3 e (Class) -

4

O H#EFFYGHIRGEHELFBRL G Y ARG M
Bh' e

O ®AT- 2 REFEEFES LBE 5 -

O FIFFARRGF Y ko

o Decision Trees -
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o Memory-Based Reasoning °
o Link Analysis (3584 i *) -
v’ Estimation (£ # 4t f7)
& xpmyadfEE AN BRETE > HEE- BB S
HArHcE o
®  Hir
0 EEGY Y G ORT R R E R T G
Ak r i p g o
o diis 5 ] %8P o

O R A~ o

o StatisticsAnalysis @ Statistics Regression Analysis »
o  Neura Networks -
v' Prediction (= & %7 iB])
& HE BRARTEE A KGAERIE 0 FFRIT A hA ol o
B R mAY 7 FFRE
® Glic
O EEFEP R FRARORrFFFE o

O FERVREE = £ 4 B9 pIEA o

0o Market Basket Analysis -
o Memory-Based Reasoning °
o Decision Trees °
o Statistics Regresson Analysis »
o Time SeriesAnalysis -
o  Neura Networks -
v' Affinity Grouping (i 55 & ‘)
€ Affinity Grouping = Market Basket Analysis -
& Py E RO I AR p i i b - A2 Pl
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*

9 4R 2 TR S

Fae Cross-Selling eng 5 » U3k s 51 4 chg ol B3 e o
B4
O K& EBRPERE > 7P UEEm Gl fHe £ 8
- A

o Market Basket Analysis »

o Association Rules -

v Clustering (¢ 5 4 &)

*

*
*
*

2

Clustering = Segmentation -

ERFHOTREY > A DNRE R g e (Cluster) -
T T A EFRSI N w2 K o L pRAEL Rl
] e

0 SERFEFRTIUEANABCoDEEFLA L o
=k

o  Cluster Detection °

o K-means-

o Agglomeration -

v' Description (# i)

& SE - ERFHEGEE L RP T A -

*

® J &l

4
f

5] 4o

D FRBAER > L Pl FERAE -

0o Market Basket Analysis -
o  Neura Networks -

Eel BT R R G A DR EE o

5.2.3.4. DM = ;% # (Methodology)

® DM A4 ir¥ije

134
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Identifying the problem -

Anayzing the data -

Taking action -

NS NEE NEN

M easuring the outcome -

o
)

<\

Hypothesis Testing
€ it Top-Down = % » g RI@M & T borg chh L2

(Preconceived Idea)

L S
O A2-BER-
O AR T g b BGR p)RE o
o B FH : DataWarehouse & h R F AL o
o ¥4 44774 DaaTransformation » Data Cleaning % -
o #x T eidl e

B gk 0 SAS SPSS S-Plus-e

B Hi DM 1 E - & Decision Support Database Query -
O & T %G R EAERR
O #HESHEERGFR > LT AR arcsk o

SRS ARy R

‘-\\1-

TEA G EAFM D 1 iF
v" Knowledge Discovery
¢ >t Bottom-Up = 5V FRT 250 - B R A A E R S
® L=
o Directed Knowledge Discovery -
B ¢E T enp Y o (Target Field) » 4oz » > # 42
B 23R (Explain) 3 B B e
_ IR %L N A R B
> HRASEEEF- A
> O FAERE PRASLH EHRF -
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Wesk B R T E AR

> dpP e SR A SR
> BHATaE AL o
> #-FR A & Training > Test - Evaluation Datasets
>

U * Training Dataset 2 = & "a#-3] > * 4e 12!

.
W oo

YV V V V

iT o

Undirected Knowledge Discovery
PipE e PR

-7 Pt Rt ) Test Dataset F -
SR R R R -
S S A SR AT S A

R EB SR S G JIATT AR £ 2

& 3%(Recognize) g 4/ enbd % o

¥t TR R 0 Bl

F V V V VYV
T,
R

YV V V V VYV V

# o

[

A
B AT

s R e
b0 7 Pr

i T e .

> A PRI R -

by iﬂ’%l‘

2 =K

£ ME

3 3

SR AT

#L I R BRI ALY -

#p P Directed Knowledge Discovery % % p
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5.2.3.5. DM 2z Hjis

® Visuadlization it o
® Non-Visualization $j# °

v Market Basket Analysis -
Memory-Based Reasoning -
Automated Cluster Detection -
Link Analysis -
Decision Trees -

Artificial Neural Networks -

NN N N

Genetic Algorithm -
v" On-Line Analytic Processing (OLAP)
® Automated Cluster Detection
vVooFEE
¢ K-MeansMethods :
o Je B- MacQueen : 1967 #74& 4! o
O 2HFHE -
B 55 K& FREL A (Seed) o
B AT BPchd &80 B0y Ttdy L3l sdkig 2 v
AT 0 AR A e

B ¥R A »"_g;f;é_:f BTAL R 2 A g?#ij\g&c‘ o Bh s R
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DM f=¢7lr

Automated Cluster Detection
EEE K-means Methods

Step #2

2001E1 A 260 287

DM £l

Automated Cluster Detection
EEE K-means Methods

Step #3

0EELH 26 H EHA EABREAE SO ¢
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DM f=¢7lr

Automated Cluster Detection
EEE K-means Methods

Step #4

BABIRENE S{HE

TousE R NAFE 2 o

Natural Association : # 4 . fe — B Cluster @ 3 2 e

B

o

1
Similarity : 4% 4 ke - B Cluster ¢ el enff % 8 2L
B 0L e o
K=77?
B {235 Michael Anderberg % * b’“r%iriiifﬁ Mmoo K &
#41-2>3-4-8>12>26>52-
LRFRORER T

B Categories: ® ¥ 487> 4ok & 8p o FEX o A
WEEE -
B Ranks: X>Y>Z 7 - 2(X-Y)>(Y-2) -

B ntervals: & BERFepEAE > i ¥ % % Geometric
Distance Metrics = ;= -

B TrueMeasures: &R E(0°0) g > i F 7 110
Ao ERad B RE o
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Scaling vs. Weighting -

B Scaing
> AT e Ekc F BEENA E > kpE
L_:‘j/"l o

> o bldr BR OER BRAZFaZVR T
13k Faf § h Scale 4o e o

B Weighting
> ORI LRFHERFYAEL > TUARIEELNT R
B o

> blder TEEGE 0 HE g e e b ok
F 0 ST F i Weight B & > Weight @ 45 o

B oea? SRR S AE B gL R

[ A_Q"L,*KKDL_/\ B 30 g A 4 ) ‘}l”ﬁ?% @ﬂgﬁﬁh

:‘a

VAN NI+ ) PR LIUASKEN N O 1S O 1 IV A
K-means = ; ch& a5 ¢ 32
B 4P EE 7 oA+ (Initia Seeds) -
B et E T - e Y s g(Centroid) o

B ¢ * Probability Density P~ Distance % 4 & -

€ Gaussian Mixture Models

O

A_K-means = jz - fA% 3 > ¢ * Gaussian Distribution
(Probability Density)®~ i & 3 1 Distance % 4 ‘&

i@ ¥ B B 4 (High Dimensional) #* 4% o
MixtureModel : F]1 5 & — BEerd K EOR £ 75 3F 5 B 274 5
i fe(Sum) » o ff -

Soft Clustering @ Flyt 2 d g 4= & — BLiR BB T F 11> A
Fefl 2 fenh o i o

w5

[ ] TERELZAT > TARFET 5 B A D

PKLFE
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Means -
B Estimation Step
> & - 3 #reh Responsbility » I #-H iF

Weights -

Y
o0

/—-‘ﬁﬁ'ﬂ

5 £ Responsibility ¢hgk ¢ fd

RaE

7
’ 7
“~

~
_ £ 4 33 o Responsibility sEk ¢ fiid i

&

I

o

B Maximization Step
> - BairaMean ¢ w7 ALY o B
# o

> EAFSHAE TR AT B L

DM f=¢7lr

Automated Cluster Detection
g Bk Gaussian Mixture Models

Step #1 Step #2: Estimation

ke =D
HEIERY
Responsibility

SRR EY
= P
Responsibility

b ST
Y
Responsibility

0EIA2HEHA BAEIRENE 08 SERE
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Automated Cluster Detection
g Bk Gaussian Mixture Models

Step #2: Estimation Step #3: Maximization

HHFR R
NEERE
AWeight

il = <

MEEE (ol '

HYWeight i =2 R esponsibility
g Weight{g, B—miT
HYMean® [ F/ [ ELFE Bl

200151 A 26 F BT EXBIRETE S0 THRE

€ Agglomeration Methods
o K-meansvs. Agglomeration (%)
B K-means
> @ FHE nghF s oo
> Kty BEA E R E BT hghas B o
B Agglomeration
> A-BLREREL - S o

I o

> A fe BARFAPITNEEE P52 < 2 e S0k
o = Similarity Matrix
€ Divisive Methods

€ Sdf-Organizing Maps

5.2.3.6. DMyvs. OLAP

® OLAP
v l'é’}l'—?_lz:'iﬁo

|
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¥ AL G i OLAP I B &3 el fild -

% H 7R R(Explore) g % -

i@ HARE o

2 IRy TR

1B RESE o

5.2.3.7. DM gk %

® R !

v ¢ %+ 5 #icNon-Visudlization = ;% # it ¥ 12 Visualization = % &

vV 4o TG o DM g peig 51 ST E - DM R B 2 o

e
.. N 2y 2 Y
v 4w FEFLT B F2 7@ Dlen & o

v 4eie DM kTR 0 ¥~ Web 22 XML %8 = 5 WM (Web

Mining) -

v 4rimi#* DM %k# B CRM (Customer Relationship Management) -

* Fapmv

V3R pER R gk Xk

v B i§2va DM * (UCLA)

VoOFRT R R g
® * Kdnuggets2000/10DM + R # 3 & > F »cfk 2 3101 » H =+ £ =

40 1T
40~60
60~80
80~100
100~120
120 r2 }

AN N N NN
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5.2.3.8.

144

o

i

DM 4 B £ R

v DMI (DataMining Institute) - http://www.cs.wisc.edu/dmi/ -

v" KDNuggets - http://www.kdnuggets.com/ -

® GHRE

v' IBM (DB2 Intelligent Miner for Datav6.1)

*
*

* o

v IM for Datav6.l -
Enables knowledge workers to identify and extract high value
business intelligence and communicate results to business users
for further analysis and decision making -
A -
® 4 4% DB2 & %16 DB2 Joiner i 42 H 5 2 DB2 FHLE o
¥Ry H
o  Analyze business information more effectively

B A new associations visualizer -

B Extended dataexploration -

B DB2Intelligent Miner for Relationship Marketing

v6.1 -

o Improve productivity through

B Visua Warehouse Integration -
B Export to spreadsheet -

B Copy toclipboard -

B Print visualizations -

o  Control cost w/ new scalability options
B DB2UDB (Universal Database) v6.1 support -

B SMP(Symmetric Multiprocessor) for AIX » NT »
Solaris -

B Pardlel processing for Value Prediction -
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o Take advantage of powerful resources through enhanced
mining solutions
B SAPBusiness Warehouse integration °
B SPSSv10 - Ointegration o
B |IBM GBIS (Global Business Intelligence Solutions)

consultants -
® w2

o Classification: p4$ > @ HEE = 7 * + & + Pattern e
Deviation » # rz % & thjp[di j * 0% + o

o PredictiveModeling : <~ % < 5 FAEE 2R 2 3N (In-
Store ¥¢ Internet)2. Pattern » # r3g R A K g o

O  Association Discovery 4z & 37 45 i vRit 2 5. ¢ g
i dm-dzg de

o  Sequentia Pattern Discovery : %éﬁ’ EEVEIE 3 AR
Z_#p Fe gz s e Pattern o

o Clustering : ' 2> @7 2 =% F-p A & g o 2

¥e 3t it Cross-Seling e

o IBM
o ISV (Independent Software Vendors) -

o Sl (System Integrators) -

o VAR (Vaue-Added Resellers) -
¢ OLAPServer: p 2

0o Essbase OLAPEnNgine -

o Hyperion APIs -

o DB2RDBMS -
® inxi
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DML

aradmess: |BM (DB2 Intelli

UDB Enterprize Ed. Fxt. V5.0
UDB Enterprise Ed. W5.0

Tools 3.0

B Required
[l Optional

2001E1 A 260 287

DMAHRH &= 75

B Required
[l Optional

0EELH 26 H EHA EABREAE SO ¢

v" IBM (DB2IMRM v6 - 1)
¢ [IMRM = Intelligent Miner for Relationship Marketing -
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MREEEL )
A suite of industry- and task-specific customer relationship
marketing applications which employ DM in a structured
process e

F R o

o  Pardlé support on SPand SMP -

O

Logging enhancement -

o Database access optimization -

o DB2Intelligent Miner for Data v6.1 support °

o DB2UDB v6.1 support -

o  Euro Currency support °

oA e

o DataPreparation Module © 3p P* 4 T die - R F i
Predictive Modeling i % -

o Model Build Module: fiplz2 342 ¢ & * TreeInduction s
RBF (Radial Basis Functions)#tjis » & = 2235 % e i
Predictive #-5¢ -

o  Customer FocusModule: i# * Model Build Module 2. 34
FHRCE B R

0 BusinessInsightsModule: ¢ * Clustering s/ 4 41 p &

Lo s s =
EEARLATRI o

o DaaManager : §®1 % o
OB
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DML

HrEEmeE: IBM (DB2 IMRM v6.1)
; S

s

UDB Enterprise Ed. V6.1

Lotuz Dofrdnn
Go Webserver
W4 A 25
Jawa Java
Funtime JDE | Funtime JDE
V1.1.6 V118

2001E1 A 260 287

DMAHRH &= 75

weeE IBM (DB2 IMRM v6.1)
2#Z: Client

2001451 A 266 EHE EXBRERE SO 3
vV 3T

4 "DataMining Techniques : For Marketing » Sales » and Customer
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® IR
v Given
€ Datafrom aset of medical patients - where for each patient one
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has a various number of time-series observations: each time-series
of different lengths and different intervals (& ] % 3 » measured
several times aday for avarious number of days > depending on

the patient) -
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Clustering for Acute Viral Hepatitis with Numerical Clinical Data
FA I

® Objective

v

Group patients who show similar patterns on the measurements - The

data also includes medical codes describing known diseases each

patient has - By clustering we can also check if patients that belong to
the same cluster have similar patterns of codes (~ j]ut»f}'\;/fu » they have

the same diseases) -

® Complication

v

Each patient might have observations that are measured on a prior visit

to the hospital » long before he or she was diagnosed of the disease- For
accuracy ’ those data should be omitted because they don't represent the
measurement of a person who has the disease- The problem is> how do
we distinguish the data taken from a prior visit and a current visit >
especialy if 2 visitsare closein terms of time - Note that avisit here
can range from days to months - How do we know which set of datais

useful and which set isnot? It is important to take out un-useful data

because they might affect the accuracy of the result -
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Formulate the Problem
€ Givenamoded for data -

€ Define adistance/difference model -

€ Cluster data using the distance model -

Get somereal clinical data eventually
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