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25 4it(Enumerated Codes)Intleraction Model (IM) : 3% 88 Trigger Events @ &

% 3. & - Application Profiles -

51.6.7. V30#A : g&E

® Message Design Model : 4# F§ Hierarchical Message Description (HMD)
ZIARA -
® Implementation Specification - 4& 1 Message Element Type (MET) &% &

# 3r > Implementation Technology Specilication (ITS) -

5.1.6.8. V3.0 s93kE;

® EEay—EME A 1998 Bids c RIM CLAEF4 3 4 - B e il
ARG R BATE A LRI FRATEAFIE 0 B2 HLT B SR
B8 — ey B A EEEN -

® AR HEEBAKFROTEHBRA  kHECEFE
REAMB MBI T ERTE-—RHENERRART S HTHNYRE R
L H iR AL G B R -

& HERHOET TERAREHRLEFE-—BLAZHEE
(Repository) k+ B8R A HL7 AW X &> WA k¥ & A £ RIM
BORRA  Fipey—EM MBS E c AR AN E R gEYHN
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(HBI#RA - A1 30)

BB LA > B & AR RPIAL OREN Ty —H A

3 A E A F AT ey aE Ay ¢ fplde o HL7 £ A % XML B4 F BT 24525 -

1% 8k e 35 2 it OTS (Off-the-shelf) Processors %, & #: 4% #2 % B Parsers :

OTS Parsers = LA#E 3% Message/Document &9 A % ©

v #iasB| % 1 B 1 XSL Processor + Web Browser = Intelligent >
Message/Document » XSLT ¥ 24 & 4% % Interface Engine AL B[E £ -
FALE AN R FAE -

vV DB mE HL7 @k <<XML 8% -

Vo OBERARET  THRRER - H4EE -

EE AT F A S THL7 AR B89 ik 2 38 R =T LA AUE LA T 89 By

F ##Z # (Re-implementation)4% & » iy 7 4 E#7 % £ (Re-define)HL7 42 %

P9 % 0 b oL T B(Tools)#2 £ A (Repository) & g 6942 # f.3 HL7 3|

F 5 37 49 Bty

BET G B ESES CRIMBASE T/ EAZ RIM T £5E > B

H g R EIRAE 0 ATEAST AL A Ad hoe ZARERAA

5.1.6.9. HL7 v3.0 i542

22

1996

v" 1st TSC (Technical Steering Committee i& & v3.0 methodology °
2nd TSC & ¥ v3.0 methodology -

A Z TCs o

B 46 B4 RIM -

Ist & 2 #dz v3.0 -

# SIG Fq o

V' HIPAA 53 B F X EE -

1997 4

v RIMv0- 8-

RGN

v’ 1st /& MDF (Message Development Framework) <
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TSC & v3.0 a9 — 2% -
BB V23 (BB 2X277) o
1stRIM ##E& 8% -

AN NN

37 HMD & % 353 -
o 1998 &

#HEMDFv3ele

J& Fl Rational Rose ##! -

B4 HIPAA Claims Attachment ©
Ist 32 H v3.0 Data Type °

P45 v v30 XML 2% B 34 -

R N RN

J&F RoseTree °
v K43t USAM -
® 1999 &
v @ V230 (FAkey 2x272) o
% 4 v3.0 Data Type °
1st v3.0 &£ HIMSS &5 -
g i% HIPAA Implementation Guide -
MDF e R-MIN #3% o
MDF Ao o
BA45 v3.0 M4k > RoseTree 32 3 5 % &) HMD -
RIM Ao USAM -

A N N N R NEN

# % MDF-99 -
v 1stISOTSC215MDF ¥ £ -
® 2000 %
B4s LHSR 2% -
Z s v3.0 Data Type °
Ist FEWBHAEE -

B 45 v3.0 Acceleration &% -

AN NN

RIM e A LHSR WA -
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V' V3.0 BdEHRAL -

Vo R V24 Bk (A 2x277) -

® 2001 #Fasr—/E5A B

¥v"  Balloted package -
Support documentation °
Education prepared o
Membership ballot package °

Support documentation ready for final package °

RN NN

Final ballot on Data Type °

v Final ballot on XML ITS -
® 2002 £t kA H

v" Message Design ready for committee ballot -
Documentation support to committee vote o
Committee ballot on XML ITS and Data Type
Interaction design
Preliminary message design : patterns & common types °

CMET -

A N N NN

XML ITS and Data Types ready for committee ballot -

51.7. HL7 v2.3.1 2 £.u4F

5171, BA&E 4

® Trigger Event vs. Unsolicited Update

v' Trigger Event : The real world event that initiates an exchange of
message °
v" Query + Response °

¥v" Unsolicited Update + Acknowledgement =
24 by EXBRAME #4638 2001/1/31 F4 06:52
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HL7 ChEﬁhQu-e\ry & Control

Trigger Event vs. Unsal'rcit‘gd Update

‘ | s Bt
il )
B TriggerBvent o erPheer)  (ResponderfFiller)

SRR EhERE

Tk ,»i—»."-‘._!E
Unsolicited kR EA
s 52
s

MegimjeEiams | SRR
x ZIAESI RV L Fuk

00EIAITHEH= EXEREAE Sind HT

® Acknowledgement
v" Original Mode -

v"  Enhancement Mode : 3% Accept Acknowledgement » Application
Acknowledgement ¢
® Query: #%F 57
v QRD + QRF : Original Mode Query Definition/Filter ¢
EQL * Embedded Query Language °
VTQ + Virtual Table Query -
SPQ » Stored Procedure Query ©

AN NN

ERQ » Event Replay Query °

¥

=

—

Er ]

® Communication Environment : 2+ BRI AT FagE 44

23

b AF AT mEER

v BEARERIE -

v' RS-232C --> HL7/LLP(Low Level Protocol) =

v 7% Robust 48 » {2 k& HAZ%E | 4o TCP/IP » SNA » DECNet -
v ISO B R B 4% 4o SNA/LUG6 - 2 » NFS -
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® HL7 {3k ey E%IREA
v Error Free Transmission °
v" Character Conversion °
v" Unlimited Message Length
® Message : The atomic unit of data transferred b'n systems °
® Message Type : Define message purpose °
® Message Type vs. Trigger Event » B & E 4 F »

HL7 Ch2: Query & Control

Message Type vs. Tﬁgggr Event

o Z¥T9EH  Message TypeEETrigger E
R #aLocally-defined Message{sE FHAY

WIFEIFITEEH= EXRHEREAZE S0E H7

® Segment A logical grouping of data fields -
® Segment ID : Each segment is identified by a unique 3-char code » 7 #4738
&9 Segment ID Code & 1% 9 # Locally-defined Message & F &9
® TField : Astring of characters » B AMAL 2 £ 40 F >
v" SEQ : Position > sequence w/in the segment °
v" LEN : Maximum length -
v" DT ! Data type ©
v' OPT : Optionality (R = Required > O = Optional - C = Conditional on
trigger event / other fields » X = not used w/ this trigger event > B =
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(& BE5 - A R)
backward compatible) o
v' RP/# : Repetition (N = No repetition > Y = & Fk=k & Site defined >
Integer= *#&) o
v’ TBL#
IS = coded value for user-defined table =

ID = coded value for HL7 table » 4o Event Type ©

CE = encode by reference to other standard documents °

* ¢ ¢ o

User-defined Table + but not official standard
¢ #9000 1A k4% 94 HL7 Externally-defined table A o
v' ITEM# : Small integer that uniquely identifies the data item throughout
the standard -
v" ELEMENT NAME : Descriptive name of the data item °
® Message Delimiters : & % % MSH 2z Encoding Character ¥ » 4 bytes * &

v" Component * FE3%4& A"

v'  Repetition - Fa2%1E A~

v'  Escape ° TFAEE A\

v' Sub-component : FE#%EEH&
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WNEIAITBEH=

v" Message » Segment » Field » Component & Sub-component Z_ffj 14 ]
Ho F o

HL7 Ch2 ‘Query & Control

Message Dellmlters

Delimiter Name Character Hexadecimal Decimal

Segment Terminator

Field Separator

Subcomponent
Separator

WIEIHITEESES EABIEERE &A1, HLY
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5.1.7.2.

(i BgaR) © H5E)

TR

® CNE (composite w/ 1o exceptions)

v

v

AR 7ol 28 B 3R B M 0 SR AR A b -

<id (ST)> "<text (ST)> ~<name of coding system (ST)> ~<alternatc id
(ST)> "<alternate text (ST)> "<alternate name of coding system (S1)>
~<coding system version id (ST)> “<allernate coding system version id
(ST)> ~<original text (ST)> -

a7 CNE-1 ¢ identifier €474 % £ i CNE 2 — 54 » RF ¥
CNE-1 : identifier 3t 7 75 4£ #> Value Set - Rl &% & & — 184 289
OBX Instance °

#Ap) & 3, - if lab sys - had a identifier="Decimal Range" > X & no
corresponding identifier available in HL7 table » A7 X no valid OBX
instance could be created °

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

CNE-3 : name of coding system #2 CNE-6 : alternated name of coding
system & 48 %% coding system table 42 o 7T -

If the code scheme is anything other than HL7 tablc identifier » a

version #(CNE-7orCNE-8) must be present °

® (P (composite price)

v
v

FE B AR -

Price type

4 AP = administrative price or handling fee * ¥ & o
4 DF =professional fee » & ¥ b -

UP = unit price » BAg -

TF = technology fee » 3% 47 & -

DC =direct cost > HHE A -

€ IC=indirectcost > BiHEH -

* o o
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& TP = total price » 448 -

® CQ (composite quantity w/ units)
v EBGREAR B AT R &EE e NM & CE F#E 5 407

1935 > PR LA A X E AR -
<quantity (NM)> * <units (CE)>

€ CE =<id (ST)>"<text (ST)>"<name of coding system (ST)>
[123 = 7kg]

¢ <id>=kg

¢ <text>=null

€ <name of coding system> = null
[150°b& & ANSIH

¢ <id>=1b

¢ <text>=null

€ <name of coding system> = ANSI+

® C(CWE (coded w/ exceptions)

v

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

w9 4 coding systems > — X —&] o

¢ * :CWE-1:'CWE-2:CWE-3-

¢ 3 : CWE-4:CWE-5: CWE-6 -

BTHRERABEMGFLY > FIRTTARLHFLAAER S
components °

CWE-7 : coding system version id °

CWE-8 : alternate coding system version id

1% A B A

€ A 7% coding system #% A B 85 474 A8 ¥ B 67 code & site
agreement °

#% A # Optional code field 2 1% 3% A 4k i K 4% J0 3589 value set
& CWE-1~3 & CWE-7 z = 484 A 1K, >

L 4
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(HEZE PR
1. HRSL— I coded
WM Ifcoding sys - =null » then #8 % HL7 coding sys °
B Ifcoding sys e < HL7 - then version id = {& -
B Ifcoding sys - = HL7 » then versionid =null / 1& -
B Ifversionid =null-then €3%&4% % % MSH =z version
id 48 F -
. #RIL= : un-coded
B [fversionid =null and text= 4& -then coding syse #1
versionid FE] ki —(coded) 2 B H X o
N AWt cid €4 valueset FHEUE -
B Jfid= 44 {23%4E°R& valuesct 2 — 4y > then id
=null H text= {& -
iii.  #RILE ¢ data missing
B [fcoding sys="HL7 CE Status" and version id = null /
18 » then &4 % % MSH = versionid #8F] * 4%
A ik, —(coded)Z B = 2 BB F KX AW o
W Ifid= 44 > then # H LA EH K - A CWE Status

> U unknown

» UASK  ask but unknown
» NAV not available

» NA not applicable

# NASK notasked

® CWEvs. CNE

v
v
v’

2001/1/31 F 4

CWE = Coded w/ exceptions

CNE = Coded w/ no exceptions

E) # & <id (ST)> "<text (ST)> "<name of coding system (ST)>
~<alternate id (ST)> ~<alternate text (ST)> ~<allernate name of coding
system (ST)> ~<coding system version id (ST)> ~<alternate coding

system version id (ST)> "<original text (ST)> -
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%)

® (X (extended composite ID w/ check digit)

v

<

AN N N

<ID (ST)>"<check digit (ST)> ~<code identifying the check digit
scheme employed (ID)> “<assigning authority (HD)> ~<identifier type
code (IS)> “<assigning facility (HD)> o
AT 3R CK -
CK = <ID (NM)>"<check digit (NM)> “<code identifying the check
digit scheme employed (ID)> “<assigning authority (HD)>
<ID>gi<check digit>2_ data type °
CXAZST CK&ANM-
4o R 1D £ F 74935 ¢ check digit = NULL -
<Identifier authority> vs. <assigning facility>
® TURAEERF vs. ERAFEFETREBRER vs. BER
HIREIR -
& Gl
o [1234567"4"M11°ADT01 MR University Hospital|
o [3326090"2"M10"ADT01"MR"NTUH]

® DLN (driver's license #)

v

<license # (ST)>"<issuing state > province > country (IS)>"<expiration
date (DT)> -

W& UL CX k4% - /24 CX &4 <expiration date> »

# 451

¢ [F123456789"TWN"20001217|

® DR (date / time range)

v <range start date/time (TS)>"<range end date/time (TS)> o
v g
¢ [20001124720001127| » #HEERF2 P9 A -
4 [200011271400°200011271700| > E328%E o
4 [200011271400+08007200011271700+0800] > v b & ILEFE ©
® DT (date)
v YYYY[MM[DD]]
X
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*
*
*

(HEEH : HR)
2000]
200011
20001127

® ED (encapsulated data)
v OEBER%ES AN 4L RP (Reference Pointer) » RP & F 454245

25— RHZERE -

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

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

*

2

<type of data> : H# A -

o SI(scanned image) » NS (non-scanned image) » SD (scanned
document) » TX (machine readable text) » FT (formatted
text) © v2.3.1 BLRTAE A -

o TEXT (machine readable text) » IM (image data) » AU (audio
data) » AP (other application data) » Image » Audio »
Application : v2.3 BA#Z4E A -

<data subtype> : HiiE R, o

o TIFF » JPEG > GIF » FAX - ..

¥ MIMEL = Multi-purpose Internet Mail Extensions °

L 4
¢

* o

RFC 1521 »

Base 64 © uses 65 US-ASCII characters * lower/upper 3% 5 & >
0-9:+:/s=0

24 6 bits & encode & #t: 6 bits x 4 = 24bits =3 18 octets (8 bits x
3) > A A 3 18 bytes K 4 48 ASCIL 75 -

If <24 input bits » then # 4545 £ % 24 bits °

If output AR 4B Ea 7 H R » then & &"=" °

Output — & & 8 &y1Z 3t -

o If final input = 24N bit>then output & 4N 4& char + 0 48"="-
o If final input = 8 bit > then output & 2 {8 char +2 {g"=" ¢

o Iffinal input =16 bit » then output & 3 {8 char + 1 /&"=" -

v' If <encoding>="A" -

2001/1/31 F4 06:52
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v

If <encoding> = "Hex" # "Base64" o

® EI (entity identifier)

v

v

v

<entity identifier (ST)>"<namespace (IS8)> “<universal ID (ST)>
A<universal ID type (ID)>
Ex—EED P2 E—~M@EID-

4 HD (Hierarchic Designator) -

® FC (financial class)

v

<financial class (IS)>"<effective date (TS)> -

€ <financial class> : 41 %% — A2 Bt 448 o

® FT (formatted text)

v

v

FT <= 64K o
515

€ |\ - sp\(skip one vertical line)|

® HD (hierarchic designator)

v

<namespace ID (IS)> ~ <universal ID (ST)> " <universal ID type
(ID)> -
P % &(HD-1) or (HD-2 and HD-3) -
<namespace ID>: 4o = HD # H 4 F B8 2] pr 3] B - #b namespace 1D
table 54484k re-defined «
<universal ID> © B4k 4E UID Z A& 48 XA F & » AT L ZA4R
4% UID type scheme A7 € 2 #A] > 1L AR5 IF & HL7 A #l L 64 -
HD ¥ Zi5A ¥ —(F A/ 5 %0/ A A2 X/ )P (8 3/45 2 )6y —
#a ID(Placer/Filler #/PID/Provider ID) -
HD & &4 v2.1:v2.2 2z app-1D sh st - &3t 2 & app-ID = namespace
D -
4e1 EI (Entity Identifier) e
HD % &
€ Anassigning authority ( J& F A2 X & 40.2%) -

o A& A  Registration sys o --> assign PID -

O #4k  License authority --> assign driver license # = assign

by EXZREWRE £1438 2001/1/31 F4 06:52
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professional id o

€ Anassigning facility (3% #) -
O #dEEID byt -

€ Assigning authority vs. coded element-defined

O Assigning authority : EF#Rey =4 -

o Coded element-defined : — R & L a9 4548 -
0O HwEEEIEE @R ID-
O 2 #2 identifiers

Local identifier --> HD-1 : name space ID -
Universal identifier --> HD-2 : UID & HD-3 : UID
type » X 4 # Public-assigned ID -

0 Universal ID (UID) Type

DNS = Internet dot name «

GUID = UUID -

HCD = CEN Healthcare Coding System Designator °
HL7 -

ISO = International standard organization object

dentifier -

L >M> N = reserved for local definition coding scheme °
Random = Basc 64 -

UUID = DCE Universal Unique Identifier -

X400 = X - 400 MHS [ormat identifier °

X500 = X » 500 directory name °

® D (coded value for HL7 defined tables)

HL7 F 2 & 49 1D 4X.2% » = 2A4¢ 1D table + &4 2] -
1& B 1D ey 44 $5m) -

MSH-12 : version id °

v

v

v

v

OBR-25 : result status

® [S (coded value for user-defined tables)
JEHL7 pr &84 ID K26 > #24C ID able ¥ £394332 > REAZ

2001/1/31 F4 06:52
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(H B

1t 5%)
B AT &K e RA -
v ER IS sy ] o
v" Event reason code
€ 01 = patient request °
4 02 = physician order °
4 (03 = census management ©
JCC (job code / class)
v <job code (IS)>"<job class (IS)> -
v’ <jobclass> @ B ¥ 4548 -

MA (multiplexed array)
v" <sample 1 from channel 1 NM)> » <sample 1 from channel 2 (NM)>
~ <gample 1 from channel 3 (NM)> ...~ <sample 2 from channel 1

(NM)> ~ <sample 2 from channel 2 (NM)> ~ <sample 2 from channel

3>~ o
V XLEARETS THEZRBER -
MO (money)

v <quantity NM)> ~ <denomination (ID)> -

v'  <denomination> : B ¥ ¥ 4y » £ 1S0-4217 -

v ]
& (99 - 50°USD|
& |1000"TWD)|

NA (numeric array)

Vo RREFR-EEHBEENR -

PL (person location)

V RAREFTHEAAEERAGME

v' <point of care (IS)> ~ <room (IS)> * <bed (IS)> * <facility (HD)>
<location status (IS)> * <person location type (IS)> * <building (IS)>
A <floor (IS)> ~ <location description (ST)>
€ <point of care> @ 3. A& Ward #EI»5 - 3FFF > FI - .) -
€ <location status> : {+EFEUW YR EFEE > —F > ) o
€  <person location type> : 4+ B FEA a9 4 B(WFL » shF 0 Lo

by £ AXEBREMET a2 2001/1/31 F4 06:52
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(LR - E)
k) o
¢ <building>: F—HA B-C D) o
&  <floor>: A—4ER -

® PN (person name)

v’

A NN

<family name (ST)> & <last name prefix (ST)> ™ <given name (ST)>
~-<middle or initial name (ST)> " <suffix (] R 3> JR or III (ST)>
<prefix (#] R 3% » DR) (ST)> " <degree (4] 431, » MD) (IS)> o
AR 48 F 7T+ 4 delimiter -

Receiver @ 2382 B KT £H -

%-# 3 tb# CN ~ XCN ~ XPN -

TUERZRARNFAE AR ELARNIFARYFALE L - 4
o0 BARFTUARRMA 4EREFLE -

# DICOM 4t 4% -

€ Character Repertoires (¥ 7t/ 4E) -

€ % DICOM part 5 supplement 9 Z 62E1 /]~ 81 32,88 ©

¢ £ [S0-8859 -

® PPN (performing person time stamp)

v

v

<ID # (ST)> » <family name (ST)> " <last name prefix (ST)> " <given

name (ST)> ~ <middle or initial name (ST)> " <suffix (4] A& 3R - JR

or IIT) (ST)> » <prefix (F ]  37 » DR) (ST)> " <degree (Ff5] 2R 3R. »

MD) (ST)> » <source table (IS)> ” <assigning authority (HD)> *

<name type code (ID)> " <identifier check digit (ST)> " <code

identifying the check digit scheme employed (ID)> ~ <identifier type

code (IS)> ~ <assigning facility (HD)> # <date/time action performed

(TS)> " <name representation code (ID)> -

¢ <ID#>:If <ID #> = null - then <source table> = {4 % <assigning
authority>= & o

€ <assigning facility> © % —zk assign & & Z 4% 4 -

ft XCN + TS -

® PT (processing type)
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(GHEHEA © #HFE)

v’ <pro
v <pro
L 2
L 4
L 4

v’ <pro
L 2

L 4
¢
L 2

*

cessing ID (ID)> ~ <processing mode (ID)>
cessing ID>

D = debugging °

P = production -

T = training °

cessing mode>

A= archive °

R = restore from archive ¢

I =1initial load °

T = current processing » X'mitted at intervals
(schedule/on-demand) -

Not present = H #j & processing(FE%{4) -

QIP (query input parameter list)
v' <segment field name (ST)> * <valuel (ST) & value2 (ST) & value3

(ST)
v sl

4

*

& .> o

@PID.5.17
@PID.5.1" 2R & B

QSC (query selection cirteria)

v <segment field name (ST)> ~ <relational operator (ID)> " <value

(ST)> ~ <relational conjunction (ID)> -

v EA
L 2

|(@PID.5.1"EQ" %]

RCD (row column definition)
v R R -

v' <gegment field name (ST)> ~ <HL7 data type (§T)> ~ <max ° column

width (NM)> <

|(@PID.5.1"ST"4|

v Eafl
*
RI (repeat

interval)
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(BT R)
v ZEEBEZGMERE-
v’ <repeat pattern (IS)> ~ <explicit time interval (ST)> -
RP (reference pointer)
V BB AERERMLLTZEHGER -
v' <pointer (ST)> ~ <application ID (HD)> " <type of data (ID)> "
<gubtype (ID)> -
v gl
¢ |1234A321634BC EFCSD)|
v { EDeo
HL7 24 B DICOM = image & A4 o
DICOM 4~
€ File Meta Information Header °
€ Data Set -
SCV (scheduling class value pair)
v' P receiver 5T LA3E % PR 20 Bk B HEAE 17
v' <parameter class (IS)> * <parameter value (ST)>
¢ <parameter class> © HEF2 42K ©
& <parameter value> * HpA21{d -
SI (sequence ID)
v OEMETHE A EH
SN (structured numeric)
v <comparator (ST)> * <num1 (NM)> * <separator/sulfix (ST)> "
<num?2 (NM)>
€  <comparator> @ ">" s MmN, M=, M=, Tt o
®  <separator/suffix>: "-" "t /ML, Mo M, M e

v

¢ >7100] >100
¢ 1007200 100~200
& M1 A228) 1:228
* P20 2+

ST (string data)
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40

vV OERNBAEHFE L <=200 ¢
VO BREOXFERERN TX LFT -
TM (time)
v' HH[MMJSSJ ° S[S[S[STNNI[+/-ZZZZ] -
v gt
€ [235959+1100
4 (0800
& (093544 - 2312
¢ |13
TN (telephone #)
v [NN] [(999)]999-9999[X99999][B99999][C any text] -
¢ [NN] ! country code °
v
€ |(415)236-8618X1082
4 [236-8618CWEEKENDS]
TQ (timing quantity)
TS (time stamp)
v YYYY[MM[DD[HHMM[SS[ * S[S[S[S1I11111] [+/-ZZZZ]} ~ <degree of
precision> o
v gt
¢ [|197612170159-0500]

¢ 19641217
TX (text data)

v OREH

v & X 64KB » 4 delimiter »
€ ST (String Text) » /NF & o
4 FT (Format Text) -

VH (visiting hours)

v YRR -

v’ <start day range (ID)> ~ <end day range (ID)> " <start hour range
(TM)> ” <end hour range (TM)> -
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v F
4 |[MON"FR]|
® VID (version identifier)
v" 1L7 version identifier e
v" <version 1D (ID)> » <internationalization code (CE)> * <international
version ID (CE)> -
& <versionID> : HL7 JR A& o
4 <internationalization code> : B %45 » 4 ISO 3166-1 : 1997 «
€ <international version ID> : Z B & HL7 3k A& °
v i
€ 2 4"TWN"2 - 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)>
A <address type (ID)> * <other geographic designation (ST)>*
<country/parish code (IS)> " <census tract (IS)> " <address
representation code (ID)> -
€  <country> ! % ISO-3166 -
€  <country/parish code> : H &% & o
€ <censustract> : £ & ;i o
v sl
€ |7 Chung-san S ° Rd < MTAIPEI*"TWN" 106" TWN"M|
® XAD (cxtended address)
v IfXAD-9 <>null > then XAD-8 =null » BRTEF > shshK4F IR
XAD-9 B4t XAD-8 » H & XAD-8 £ v2.3 LA R AR -
® 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 (F{#] R
3R, » JR - IIT) (ST)> " <prefix (B4 2 3% - DR) (ST)> ~ <degree (45
F3, » MD)> " <source lable (IS)> " <assigning authority (HD)> "

<name type code (ID)> ™ <identifier check digit (ST)> " <code
2001/1/31 T4 06:52 by #ABRERE FE:8 41
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42

v

identifying the check digit scheme employed (ID)> " <identifier type
code (IS)> " <assigning facility (HD)>  <name representation code
ID)> -
E el
¢ [12372°GANOHENANAMIIMDRAPHDANADT 1ML M1 MR
¢ |APAQ2ALAINSMADRAMDMENTUH-KK -
HIS&LALNMITOADNA &NTUH - HIS&L
€ 3326090"CHENG "PHMMMSMENTUH-KK -
HIS&LANLA3 M10AMR”N &NTUH - HIS&L

XON (extended composite name & identifier # for organization)

v

v

Ho i AR AR A N R L B KR -

<organization name (ST)> * <organization name type code (IS)> * <ID

# (NM)> ™ <check digit (NM)> * <code identifying the check digit

scheme employed (IS)> " <assigning authority (HD)> * <identifier

type code (IS)>" <assigning facility ID (HD)> ~ <name representation

code (ID)> -

Fufl

4 NTUHALAN00716M9"M10MN&NTUH » HIS&LAXXA&HIN o
HINS&ILANA|

¢ [NTUH~LM00716"9"M10M&NTUH » HIS&LAXXA&HIN -
HINS&LNA|

XPN (extended person name)

v

v

Hu 58 HRIE AL A o

<family name (ST)> & <last name prefix (ST)>  <given name (ST)>
~ <middle or initial name (ST)> " <suffix (B & %, > JR - IIT) (ST)>~
<prefix (F& 5] 423, » DR) (ST)> * <degree (%4 437, » MD)> » <name
type code (ID)> ~ <name representation code (ID)> o

st

¢ |CHENG"PHM"MS"L|

XTN (extended telecommunication #)

v

38 BB R IR o
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(& E#ER - AR)
V' [NNN][(999)999-9999[X99999][B99999][C any text] "
<telecommunication use code (ID)> ~ <telecommunication equipment
type (ID)> » <email address (ST)> * <country code (NM)> "
<area/city code (NM)> * <phone # (NM)> "<extension (NM)> " <any
text (ST)> o
v sl

& [886(022)321-0037 " ORNAFAX cph@ms5 ° hinet © net|

5.1.8. #=4#|(Control)

5.1.8.1. Escape

\H\ = highlight text =

\N\ = normal text e

\F\ = ficld separator °

\S\ = component separator °

\T\ = sub-component separator °

\R\ = repetition scparator o

\E\ = escape separalor °

\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 /& £ 4% (Nested)f i - supports multiple character set for

some data types * includes PN ~ XPN ~ XON ~ XCN ~ XAD -

\C2842\ = ISO TR6 GO (ISO 646 : ASCII) -
\C2D41\=ISO IR 100 (SO 8859 : Latin Alphabet 1) -
\C2D42\=ISO IR 101 (ISO 8859 : Latin Alphabet 2) -
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\C2D43\ =1SO IR 109 (ISO 8859 :
\C2D44\ =ISO IR 110 (ISO 8859 :
\C2D4C\ =[SO IR 144 (ISO 8859 :
\C2D47\ =TSO IR 127 (ISO 8859 :
\C2D46\ =1ISO IR 126 (ISO 8859 :
\C2D48\=1ISO IR 138 (ISO 8859 :

#HER A HILEBEE A %

Latin Alphabet 3) -
Latin Alphabet 4) -
Cyrillic) -

Arabic) -

Greek) -

Hebrew) -

\C2D4D\ =ISO IR 148 (ISO 8859 : Latin Alphabet 5) -
\C284A\=1SO IR 14 (JIS X0201-1976 : Romaji) -

\C2849\ =ISO IR 13 (JIS X0201 :
\M2442\ =1S0O IR 87 (JIS X0208 :

Katakana) -

Kanji » Hiragona > Katakana) -

\M242844\ =TSO IR 159 (JIS X0212 : Supplementary Kanji) -

Escape sequence 4 FT (Formatted Text) ¥ -
.Sp <number> WATEE & T BT -

44

Jbr AT ©

Ril word warp mode (fill mode) -

.nf no-warp mode °

.in <number> BRBAR A RAERAEE-FIFIPFAZIL -

i <number> 6 A G BB A REERAE - PP F A
sk <number> 1) Bk A BB 22 o

ce BRAT FAEPHE -
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51.82. MAEEHRA

HL7 v2.3.1: Control & Query

Message Construction Rules
Y

Repetition

001FI A6 EHAE EAERERE AR HLT

5.1.8.3. £ %% (Notations)

[..] = #&5%E M Z segments is optional *
{..} = #& 7~ HE P32 segments is repetition °

[{.}]= %>~H /9% segments is repetition A optional e

[ 31=A005 e

[ ]
®
®
[ J
5.1.8.4. Acknowledgement Mode

® Version Compatibility & T IR A48 248 &, > V2.3 BA AT &9 ik A= #4 Original
Acknowledgement Mode » V2.3 £24% 49 iz A =4 % Enhanced
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Acknowledgement Mode ©

® Original Acknowledgement Mode

Response message
Error message

Reject message

2001F1A26H Z8A EAEREAE W0 HLT

HL7 v2. 3 1. Control & Query

Original Acknowledgement Mode

e S = Sender / Placer
® R = Receiver / Filler
Sgander Protocol Software

Receiver Protocol Software

0IFEIABHEHA EAEREAE SR
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HL7 v2.3.1. Control & Query

Qriginal Acknawledg‘“'ment Mode

Validate message
MSH-9: message type
MSH-11: processid

If ok,
ACKAMSA-1=
Pags megsage
MSA-2 =MSH-10
M3A-4 =MSH-13+ 1

200141 A 26 H SHA EXEREAE SRR HL7

MSH-3: sending app.
MSH-4: sending facility
MSH-5: receiving app.
MSH-6: recerving facility
MSH-7: I¥T of message
MSH-9: message type

]

MSH-10: message conirol i
MSH-11: process id

MSH-12: version id

MSH-13: sequence #
MSH-14: continuation pointer

2 @ & 9 9

2001 FIA6HEHMA EABRETIE SRR LT
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5.1.8.5. Enhanced Acknowledgement Mode

HL7 v2. 3“_M1*"""'Cc~ntrol & Query

Enhanced Acknowled ment Mode

o
i

Sendler Placcf

—?—:—f‘:r :
ssage
Accept acknowledgemcnt messag
JtPlacer / Filler BB m
FillerfY&H, )
FEASE LT

‘-L—
: A [

2001451 A 260 B8R
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HL7 v2.3:1:.Control & Query

Deferred Processing Mode(Qriginal Ack. Mode ONLY)

p.2-72

MSH-8: message type
MESH-11- processid

pass message 10
MSA-1 = AAAE/AR,

5.1.8.6. Deferred Processing Mode

Original Acknowledge Mode ONLY -
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HI;'7""§}"'2”'L"3':-1--:.,.___Control & Query

Deferred Processing Mdﬁé"'(o[iginal Ack. Mode ONLY)

If fadl, then reject
ACKAMSA-1

5.1.8.7. ACK:> QAKvs. MCF

® ACK = general Acknowledge - B #
v' Application % & & 45 £ &4 application-level Acknowledge message
& 3
v" Application # error B o
v Accept-level Acknowledge -
® MCF = delayed Acknowledge » 3t 3, » deferred Acknowledge - & A
#>9E B 35 application Acknowledge -
® QAK B
v" Original mode : # error segment 2 4% » QAK-1 : query tag R F -
v Enhanced mode : 4£— query % 4% > QAK-2 : query response status °
4 OK =data found  no error (default)

4 NF =no data found - no error

&
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(HE#A HR)
€@ AE = application error

€ AR = application reject

5.1.8.8. Message Data Format

® Display-oriented data
v Display only~ 7~ € update receiver DB > 47,3, & ¥, - unsolicited display
v 7  Unsolicited display message °
® Record-oriented data » & =,
v Tabular (3%4% Ch2-15) -
v" Application message segment-oriented (3% % Ch3~Chl12) -

v' & £ functionally-specific capabilities °

5.1.8.9. Message : ADD {# i 854

HL7 v2.3tm"'lhf""‘C-0.ntrol & Query

Message: ADD’E%%E%‘: :

e & —{fsegment >R, B
ADD, FEi_EDSsc

20015E1 H 26 H E8TA EABEAE. BaiE HL7
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5.1.9. #:4(Query)

5.1.9.1.

EUEY

® Display ¢

® Record-oriented query °

v

v

v

v

Original mode °
Embedded query language -
Virtual table -

Stored procedure query °

® Event replay request ©

5.1.9.2.

Query : Response

Query Response .35

® Display response (O/E) -

® Record-oriented response (0O) -

v" Original mode (O) -

v Tabular response (E) -

¥v" Event replay response (E)

Query Response Mode #.3%

® Original mode (0) -

v Display -

v' Record-oriented °

® [Enhanced mode (E)

v" Display °

52
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v" Tabular -

¥v" Eventreplay °

9.1.9.3. Original Mode Query

Qﬁery { Hespounse Sender { Plarer N . . Receiver { Filler
Name, . MsgEvt(Msg type, Seg. 1D} VHsg type, Seg. ID, ...}

PSR ORY~Q01 (QRD, QRF)

Deferrad Query QRY™Q02 (QRD, QRTE)
I .
|
USSR DSR"QU3(QAK, QRD, QRF
ACKAQO3 — -

«QRY

- display-oriented
*QRY, DSR, ACK

=> record-oriented

-> specific to a functional area
MW0VFEIA2WEEHA EXERENE oA HL7

L
L
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5.1.9.4. Enhanced Mode Query

HL7 v2m:3f'1 Control & Query

Query -.
Enhanced Mode-

-Render / Placer ' ‘. Receiver ! Filler

Display Responge
Virt';;i’al Table Query
Tabular Response @ ‘

Stered Procedure Query

Tabular Response

Event Replay. Query -

Eveat Replay Response _: ERP"R09 (QAK,

0ELF26A BHE

5.1.9.5. Oiriginal Mode Query Segments

@ Original
¥ QRD = original mode query definition segment -
v" QRF = original mode query filter segment o
® Unsolicited
v" URD = unsolicited result/update definition seg °
v URS = unsolicited selection segment o
® Tabular
v' RDF = table row definition segmeut °
¢ T A SPQ/VQQ message F o
& 78 A 7 TBR message F °
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v" RDT = table data segment -

& 475 F % TBR message § °
® QRD : URD vs. RDF

HL7 v2.3.1-Control & Query

Original Mode Q Segments
QRD, URD vs. RDE_

QRD URD

Query DT s R/UDT

Query Format Code (D/R/T)

Query Priority {(D/T) Query Priority (D

Query ID

Deferred Response Type (B/L)

Deferred Response DT

Quantity Limited Request

Who Subject Filter »  R/U Who Subject Filter, &5

What Subject Filter R/ What Subject Filter, &

What Department Data Code ¢ R/U What Dept. Data Code, [EHIF—ERFTRHYERL
What Data Code Value Quality RfU Display f Print Locations
Query Resluts Level (O/R/S/T) RIT Query Results Level (ORIST)

°
)
»
%
@
@
»
)

20011 A6H EHA EXRERERE FaR H?
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HL7 v2.3.1-Control & Query

Original Mode C!Liéry,_Segments
QRF, URS vs. RD-T_“

QRF

Where Subjett Filter
When Data Start DT
When Data End DT

What User Qualifier

R/TT Where

R/U When Data Start DT
R/TU When Data End DT
R/ What User Qualifier

Other QRY Subject Filter
Which DT Qualifier
Which DT Status Qualifier

R/U Other QRY Subject Filter
R/U Which DT Qualifier
R/U Which DT Status Qualifier

RUDT Se
E/U When Quaniity / Timing Qualifier

DT Selection Qualifier & tion Qualifier

When Quantity / Titming Qualifiere

v" Where Subject Filter » #iE e B R EH o

v' When Data Start DT

v" When Data End DT -

v" What User Qualifier » :£—3F EA}30H -

v" Other QRY Subject Filter » G3R:8BJE * BA DAL LT o

v' Which DT Qualifier » f# A2 3% 05 P 9 2474 B 4
ANY/COL/ORD/RCT/REP/SCHED -

v' Which DT Status Qualifier » 4~#e 3% 85 i P9 & b2 48 44K A& -
ANY/CFN/COR/FIN/PRE/REP -

¥v" DT Selection Qualifier » £# & FHEFDEFMEGFH M E -
1ST/ALL/LST/REV -

v" When Quantity / Timing Qualifier » % €E & £ W& E 2 o5 Mg -
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5.1.9.6. Enhanced Mode Query Segments

® EQL:VTQ - SPRvs. ERQ
v" EQL = embedded query language segment -
VTQ = virtual table query request segment ©

SPR = stored procedure request definition segment °

AR NEEN

ERQ = event replay query segment °

HL7 v2.3.1: Control & Query

Enhanced Mode Quiery Segments
EQL, VTQ, $PR vs."ERQ

———

Query tag ) Query tag Query tag - #y Query tag
Queryfresponse Queryfresponse Queryiresponse
format code format code format code

EQL query name & VT query name
& VT name SP name

EQL query statement ®  Selection criteria Input parameter list
(ST} {Q5C) (QIP)

Select @PID 1,@PID 2 @PTD SMEQ3326050 @PID.5"3326050
From PID
“Where @PID.5=3326050

20011 A 26 H EHAA - EABREERE AR HT
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5.1.9.7. Original Mode Query / Imnmediate Response

HL7 v2.3.1: >ontrol & Query

Original Mode Query f Imhﬁ"edigte Response

(1% Query)
MSH (QRY"Q01)

(Immediate Response)

20011 A 26 H 2HA BEXEIREAE &R HT

5.1.9.8. Query Error

% query # 4 error B -

® DSR - TBR + ERP 2z MSA segment 4 AE/AR -
® MSA-6 ! error condition °

® DSCnotsent 3 DSC-1=null -

® QAK-2 : query response status = AE/AR -
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5.1.10. A (Message)

5.1.10.1. Message : MSH-20

® MSH-20 : alternate char set handling (ID)
v 180 2022-1994 @ I piqE B ASCII "esc" = L4E % escape F 0 o
v v23 :v23escape Fik 0 1EA{E A ASCI "esc" FE T o
v" Null : No char set switching » F82%1& °

9.1.10.2. Representation Name Type

® | =Idcographic ° FE &L FH -
® A=Alphabetic » &gy -

® P =Phonetic » 3EEZ45 -

5.1.10.3. Z Locally-Defined

HL7 message °
HL7 segment °
RI z_ data type -

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

5.1.10.4. Data Type Length

® TS<=26-
® CE<=60-
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® PN<=4§-

® TX<=64K -

® FT<=64K -

® ST x4F <200-

5.1.10.5. Message : CD (Channel Definition)

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

® Waveform source : 7 LL & £ — 18 2% %18 source name > MU&EFEH] o

® Channel sensitivity & units : (sensitivity [ST<=20]) & (unit 1) & ...& (unit
6) > LHAH, 0 —18 sensitivity #2558 units °

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

® Channel sampling frequency : NM<=20 » Hertz °

® Min- & max - data value : (imin - data value) & (max - data value) * NM<=20 «

HL7 v2.3.1: Control & Query

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

o {AIZI, n=3 bits > 2"=2°=8
BT A40, i.c., 0~73:A5 ${F et

H-=>3
B-2>0
L—>-4

2001FE1 A6 HEHA EAHREAZ &a8 HY
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Actual Single Amplitude
v" Actual Single Amplitude (A) : A=S*C*(D-B) -

€ S= % % b8 normal sensitivity o

€ (= actual sensitivity correction factor »

€ D=valuebn(H'L) -

€ B = actual baseline value °
Time Skew
v E3HE m 18 sample # % n {8 channel X B5R]gL o
¥v" =(normal sampling time) - (actual sampling time) o
v =R+ (m-1)/f+ n-1)%t -

® R= feibzifrz

¢ (m-1)/f = % m 18 sample = 8FRIgE -

€ (@-D*= % n 18 channel Z#&Rj2ZE -

5.1.10.6. RI (Repeat Interval)

= (repeat pattern [I1S]) ~ (explicit time interval [ST]) -

EEHEERHERE -

5.1.10.7. TQ (Timing / Quantity)

Timing / Quantity (TQ)#J components 3%

2001/1/31

Quantity (CQ) = (quantity [NM]) & (units [CE])
Interval (CM)
v =RI(Repeat Interval) » & ZH 28R R [F -
v' = (rcpeat pattern) & (explicit time interval) -
¢ QnS  EBno#-
® OoM  HERng -
¢ QnH HMREne

T4 06:52 by 2 XEREMRE #aL
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(KB HE)

QnD HBfan A o
QoW  Bf&niA -
QnL HBn A -

® Onlm HBonAM%AM-

* ¢ o

Duration (ST) -

Start DT (TS) ©

End DT (TS) -

Priority (ST) -

Condition (ST) » ;= & FIHRE - +74..)
Text (TX) » 4 -

Conjunction (ST) -

Order sequencing (CM) -

Occurrence duration (CE) -

Total occurrence (NM)  ©

5.1.11. HL7 2z g3 #13

51.11.1. HL7 B I% &%

62

2000/06/01 LAfE A% £ o\ HL7 8 -
2000/09/11-15 % fo -4 g2 T 4EBE 40 435 -
THRAZESBRANMPAL 20 -
BHANGT BB S o THRLBRIE -
DML F A AT BRGNS -
THAZR

v" Educational Sessions o

v Introductory Track -

Ml BB E LS
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* ¢ ¢ ¢ 0 o

(HEHEH B
Introductory Tutorial e
Implementation Class for Project Manager °
Implementation Class for Interface Engineer °
Overview of Financial Management
Overview of Order Entry Tutorial °
e B AFIE -

v' Message and More Track °

L 2
*

* 6 ¢ ¢ o o

CCOW Tutorial ¢

Clinical Decision Support : System Architecture » Knowledge
Representation and Arden Syntax °

Introductory Vocabulary Tutorial -

Advanced Vocabulary Tutorial ©

Conformance Based Queries Tutorial »

Scheduling and Logistics Tutorial »

Security Tutorial -

HAHEReE o

v" HL7 Toward the Future Track -

*
*
*
V'S
*
*
L 2

Version 3 Intermediate Tutorial -

Version 3 Advanced Tutorial e

XML and the PRA -

XML and the PRA in Depth -

Introduction to W3C XMIL. Schema -
Reference Information Model (RIM) Tutorial »

WAoo

v HL7 and Other Standard Track o

L
*
*
*

2001/1731 F 4 06:52

European Standards for Health Communication °
HL7 International Tutorial -

DICOM Tutorial -

X12 Tutorial ©
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(i B9

PR
4 HIPAA - What's Happening?
€ HL7 and HIPAA » The Claims Attachment Recommendation e

& HEHEME -

5.1.11.2. HL7 32385

&R ¢ http://www.hl7.org/
ZHEFAUREABGRTURY » BREBH R RARFL - 25
B-RAR > HRERBUET oA RERERE -

4,9 DL ¥ 3% On-Site 383 H 2K -

WAz 1 R4 On-Site W EFE o

%

v B EHEBEA -

v EBRBELE— BHEFREEI -

Voot el Sgw s -

# P %

v’ % =+ : Control -

v HRF Query o

AR TR —EE R 0 ¥ E 3T Data Type # Message ©

5.1.12. HL7 = Interface Engine

S5.1.12.1. 4wfg JE A HL7 77?7

64

Hospital Interfaces
vV 4ABETFAHRATUAE IEERNZKRND -
V BETAAERMMEENRANE
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HL7-IEk 41 i
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238 K 49 Mission-Critical Message = #E o
EE R
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SN S N

® [Ei AR

2001/1/31 F 4 06:52 by #RBRANE H168 o



THIRAPTR &4 5 BRE Mo 8 BB E A S
(LB R

W01FEIH27THEL
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Interface Engine
giml -

—— CCOW
s TE

‘HL7 Events _ -
TERTE

| - Medical Logic Bl /\:den Syntax | Medical Logic
Modules .- Modules

g s s

XML DB
Rl
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5.1.12.2.

EANT R IE

® Interface Engine =i 4t

v

AR U NN

THIER ARG S & BR S
(HE#A] HE)

Support development : test and production °

Internal "loop-back" -

New interfaces should not affect production °

Different modes : real-time » batch » unsolicited > query & response °

Store and forward o

Non-messaging interfaces : FTP » Kermit > X/Y/Z Modem » ODBC

etc °

® Interface Engine i£42 % 8

v

AN N N N U U N N N U N NN

v

EBRERALKENZREHE
€ Interface Engine
€ Data Repository
¢  User Interface
B

EXERH HLTARE -
h LFER -
B R o
% 3% High Availability -

R BATRE RBAHES -
FHMERLELEBM o

ARG —ERAE -

B & HLT eh %, & -
BB A IR -

B 5 BB AT L E@ R
REN@EHREGHDREAE -
T AR B 49 AR A o
BExIEF %A 2 TR -
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V O BRAHBAGSBREESR -

v HEBRA B F A HLT Bk o

YEAT 7 |E

Interface EngineiijEssy|

_ M@ﬁm@u
Ergine

20011 AT HERA BAHRENE SRE L7

® Interface Engine B ¥1 & %
v" STC : DataGate > http://www.stc.com/ =
v' HIE : Cloverleaf » http://www.hie.com/ ¢
v' SMS : OPENIink - http://www.smed.com/ e
v" eWeblIT Solutions : eLink * eView  eSign » ePI >
http://www.ewebit.com/ o
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.con/ °

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

A NN

Eclipsys » http://www.Eclipsys.com/ ¢
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® Interface Engine #8 i F A2

v

RN

5.1.13.

£ EH 8o AHEAE?

% %A I 23 Multi-byte?
R T2 BI4R?

Jo 47 #E.5R H0 L P RA2

HATTF %7

HL7 % st i

KO8T AR BAHM -

PAMF - Palo Alto Medical Foundation (2000/05/08) -

Stanford Hospital (2000/05/12)

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

U » of Virginia Hospital (2000/09/15)

A
®
®
® UCSF Hospital (2000/05/12) -
®
]
®

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

v
v
5.1.13.1.
® g4k
v

Medical Information Services Department ©

4 Richard > CIO -

€ Timothy Carison » Programmer Analyst IV o
€ Spencer Sun > System Administrator ¢

STC : DataGate °

Palo Alto Medical Foundation

PAMF > http://www.pamf.org
€ Brown & Toland Medical Group ©
€ CHRC » Community Health Resource Center »
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(HBE#A - FR)
€ CPMC - California Pacific Medical Center °
€ UCSF Medical Center °
v  AB
€ Steven Lan > MD > Medical Director » Medical Information
Department °
€ Paul Tang > MD ©
® THENE
v" Health Risk Approval -
v Email Guideline --> Patients --> Clinician °
v Population Management °
€4 Disease Management °
€ Resource Management °
€& %44 % © Patient Responses » Evidences ©

® Internet
v Goal

4 Administration Cost : &/ 10% (US$3M) -
€ Doctor Office : & US$30M -
v OERE B KA 30~50% ¢ ¢35 Health Plan » Doctor » Hospital »
Vendor -
v 5 R ARACER)
€ Referral (%) -

& Authorization (R &5424) -
€ Claims (&%) -
& Eligibility (BB E) -
¢ Report (%)

o 4y

v' Administration System : IDX /2] o
¥" On-Line Systems : EpicCare 2> & » MS-Access » Oracle »

v Data Warehousing : SQL Server --> Report °
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v’ & F5% B (EMR) : Sutter Health /8] -

L 2
¢
2
¢

5.1.13.2. Stanford Hospital

® A4

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

TR BPRG EAH B B#RE

(b E 27

Schedule > Transcription » abstraction °

Prescribing » Message * HM alerts °

Charting Tools » Decision Support ©

Order -+ Billing » Result »

v 1999/06 H4# UCSF BRZBWNALKT R °
v #HIDX &4 -
v S K¥E4

L 2

* ¢ ¢ o
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Core Vendor -

System Integration o
People & Processes ©

Data Warehousing -

Infrastructure -
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HL7 5747 7

Stanford Hospital

"

(EREEREL . 200K
TN
Technical Mapping

Project Management

W0 HITHEHA BXBIREAE SFHE HLT

® EMR Ready Characteristics

v" Standard Compliant -
v' Scalable -
v Upgradeable °
v" Security °
v" Backup Stragetic -
® RREE
v' Web-based Technology -
v' ASP (Application Service Provider) -
v" Mobile Computing »
v Consumer Demands °
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Stanford Hospital

¢ Rex Healthcare 52418
— Raleigh, NC, http://www.rexhealth.c

Health Alert Management

Care | E
Data (EE} EMPI J

Dictionary Clinic
Mapping Data
Repository

20014E1 A TR ZHA EREREHAE S HLT

5.1.13.3. UCSF Hospital

® P9 ! Medical Knowledge Information Services ¢
® A B! %K & Sherman Tsao » Operations Director > Stokes & Co. L.L.C.

stsao(@attglobal.net °

® %4 IDX 0 1999/06 EA%5¥1 UCSF Bz EMALSE -
VAR A& 2000/05/12 F RABMUCSF EFR 2 40BH EETR T A 4L
M4 B 3 H 4% A Microsoft Windows NT 3248 » % & 4 B 81 £ B = First Data
Bank i 4% » #4567 ] LA R A AR R 6 FE -

® ¥ —1{Ezh55E @44 Allergen Master » #.¥F 2 &5 484705 A HyME A 42—
By B RIE -

® ¥ —fAzfEE & f Drug Master » fL3F 2 B RRAT R B2
fE—RGHREMAERREE > UREFRAREGRABS KBV &3
iy

o EJ B 24 55 % & 4 44 Inleraction Master » A BEHRBRME A EB A L8
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(i A ¢ 5T )
AT~ E BN TR RIE -
® Fvi{Ezh st E @ = 4 Diagnostic Master » it k% 2 8 eg /48 5] H i
B 45 o R A BN RE -

AH L ZFEA A R T LRI E & T W flde o E AR MR
AEBOHHILTRENEY REE—BENIIERANE - RFEHEHL -
WwRELEALHBEYNERE LlE—EH RO ENG4A G EN G
— SRR wRBEGEFEAAMIHR TS - R 26T A4 Override
VARG B SEZEY > MENLE MR LAAER LKL LZR T - RES
W RAGAER THRGEGEREAREAZLL - R RAEHREEA
Micromedix #HR, &4 a0 48 B & -

FREGFEAAMMILGET RN TR LR - B4 8 HikEE Auto
Dispensing System » b R — B EH tEREMHRH BT EREE HRTH
B T EEE P EAER R B WE BRI LR EALABRG S —EET
WA ERE -~ BAZEHCEYS ELABLERINAGTRRESHAIES
LG EHEY AR B R B E L CRE ARG ENAR L
BB EHRTEY AT - ROLMANRBENT GHEF e s RET LR
TR -BRANBRTUEF ARG ARG B AR BRI A RR AR EY
HiE o s WAE AR A E—EA R MM LS A Bk
BREH BN RTEL X W ASE TS GERD MLA LR TESR
RO EHEERAAEARLNEELBRMMET -

5.1.13.4. University Hospital of Columbia & Cornell

® 79 . New York Presbyterian Health Network ¢

® A & : Virginia Lorenzi - vlorenzi@fcg.com e
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HL7%T5E%E i

University Hospital of Columbla & Cornell

Bgprer e Hospitals
1552 B BB 2 KBk | Sponsored Hospitals

1327 fEEEBR RS | Affiliated Hospitals

HEE Specialty Institutions |

RERETE S Long-term Care Facilities

FEEEEE{UIEE | Home Health Agencies m

R EBLEE [, | Satellite Primary Care Center

T
EHERERE Managed Care Entities

5

200141 F 27 H EHA EAEREAE aFoR HL7

® ALRERAKLSNE  BHBHHEM
vV BERIFLHEMKIFAA E L4 LI F R (Best of Breed)
Vo O RTRHBI-ETRERME EFENN S
® HL7
vV ENEIEEHRE -
v R AREGERFTAE G R -
vV NEeiEnIAnEEE-

5.1.13.5. University of Virginia Hospital

® ERFY : DT7 Software

® A & ! David John Marotta * marotta@stanfordalumni.org °
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Wi BB EBEE RS

HL7 7 e

University of Virginia-Hospital

EBERE
EEER AR E

FEBERATIER B

%

420,000
60,000 A
1,500,000,
400,000,00025 %/

BARERERE SFaR T

® 5P's
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?
® :& HL7 Interface Engine J& M $5 & -

v

v

BEATATOREAKE -

vV OB RRNEmEREREREACEEHR -
IE §RIEZHNE -

® PEHIHLIANEREE -

Hig &

*

*
*
2

ek YRR R
oo T8 B o L HTHRIR
BRI H AN KRR IR -

wirA HLT B % -
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(BRE#E HR)
v hEE®
& ZHamR-
& oENBHEES/RER)FEBGE -
® TUREEREHAEETR -
Vo OEBBET I NEOHERE - TERATE -
® HIL7 Project Planning
Scope ©
Analysis °
Communications
Sending System ©
Receiving System ©

Interface Engine »

RN N N SR NN

Testing ¢

20015F1 AT ESA EXEREAS SHER HY
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5.1.13.6. UCLA Mattel Child Hospital

® ERETHEARLEHE -
® UEMNFEEMNZTER
v" UCLA Mattel Child Hospital -
v Santa Monica SPD Hospital °
® R #E 500 R o
® {Ef HL7v2.1 -
® HL7 4 A STC = DataGate $: %% > #& Sun SPARC #% % F 347 - A H #H#E
HE e
® (P9 : Medical Information Services Department o
® AH
v" Robert Konishi - CIO - children@mednet.ucla.edu °
v" Timothy Carison > Programmer Analyst IV o
v" Spencer Sun ° System Administrator -
® %4 STC z DataGate »
& FTLrH4EVA
v’ B4 ! IBM Mainframe -
v’ 2 ¢ IBM RS/6000 - BDM Pharmacy °
v' ik ¢ DEC Alpha > Meditech Lab °
v’ 3R &8 % . Sequent  Clinicomp -
v %32 1 IBM RS/6000 » Comed Pathology °
® STCRd g
v" Interface Engine : DataGate » http://www.stc.com/ o
v ORBE ST 0 ¥ Multi-bye RIS KREF o
v' DataGate Interface Engine
® TR A —18 Gateway ©
¢ FAAGREOERZHRLHEEBY -

® EVEMBEETA -
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Dear Prof.,

I act as a visiting scholar in US and am a system team leader at Medical
Information Systems Department, National Taiwan University Hospital (NTUH) < I
have been intercsted in the field of hospital Laboratory Information System (LIS) for
3.5+ ycars 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.

T am an HL7 individual membership and seeking an cxperience (NOT FOR
CREDIT) for observing, even learning, how to implement or integrate HL7 related
tools in your hospital legacy systems for 1+ weeks. I 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. Is there a related program available where I might be able to follow around
learning new HL7 techniques?

Currently, I act as a visiting scholar at Computer Science Department, University
of California, Riverside (UCR) and live on-campus now. I will stay in US until 30th
Oct., 2000 and return to Taiwan. I am learning and studying the Data
Warehousing/Mining at UCR with Prof. Dimitris Gunopulos. I will attend the HL7
2000 annual mecting and workshop meeting at St. 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 major is Information and Computer Engineering in Taiwan. 1
spent 1. 5 years and earncd an Electrical Engineering master degree at University of
Southern California (USC) in 1992 spring. [ would like to learn some of the HL7
professional skills in US. In addition, I can learn more about the field of HL7 from an
international perspective. I believe my experiences in your hospital will increase my
understanding of HL7 and improve Taiwan healthcare systems as well as myself.

I 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.me.ntu.edu.tw.
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Thank you for your attention and I look forward to hearing from you.

Sincerely yours,

Po-Hsun Cheng

Application Engineer (Level 3)

Medical Information Systems Department

National Taiwan University Hospital

Taipei, Taiwan, R.O.C.

LT A BB SRR ML © 5 FQ0000917)M T 4/ ehey (B BES)
PIUCLA & B EMEM L - QAR T ML TA2EF »

® Timothy Carison > Programmer Analyst IV -

® Spencer Sun > System Administrator °

BEF10:30 MBETF 130 @tk THEM@ NG FHETRE
BB SR A % STC A F & > %P6 &4 UNIX L2 X Window 7 X 4% 4F
B BB aH T ET R AEME 5T A 44E STC 46 T34 Log
BER W SREBYZEIFEEFm BTN T NS BRZAFE8E
Bar iR » 2R T —ERARRER N T E4F— 4k - Fiey 2 eiiey STC
ERFEXRRABEST R FEAERLEFEF TERARETRT -

BRAMEEME R B RA — R E R Loy BEAE 0 SR MBS TR & KRR EY AL
X MBRL 500 R > A IBM 8 oL XBR—HERPCS &K
TR MK & % 0 4 %)% lab - pharmacy - radiology * pathology % % #; o

i STC &94% %] F & 4 DataGate > 7R &) % S 2 AR B2 % T & £ >
LHERARERT AR LZARA IBM 2444 0 Theg sy efa
DataGate # Gateway ° iy — {8 BT A& 448 5 & Translator ¥ Interface & 18
A2 40 > Translator 7T X B9 2 8 2 F £ X, » Interface & #2 DataGate 2B 8938 &,
e o LUF RABEN TR

B4 ie IBM 1% 3% F & Lab
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® T %~ Translator o

® [ %7~ Interface °

o HMERTALABEEINTRZAZBREMSEN -

v IBMYUAKkULHETE
V. MR ESTUAEEGTWSHEHAXREZEA HLT R E2MZ R EH
# K

® ik FAAE A 44 B8 Interface # DataGate e

® DataGate ¢ 8 % Routing T2 ¢.%] Lab % 4 -

® [ab % %% 1% Interface B EHR 28 A B A E TATREH ERE

&

® EARTHHKLTUETRIBALTURE -

Timothy 5-#7 6 ZE B AMKE ADT R4 T F » BAER R -3 - ADT
LA BRFIAE GBS R4 0 AR S RAZ & sk mapping BRI X (—BEA
B) BT stf BT R LG M o B AT 4R &0 AR i ] X 42
Multi-byte 84554 4E > sL4 B AT4bA 2 B HL7 v2.1 69458 - @ B A7 HL7 s #f
WAL ERR AR ve 23,1 > FARHASF V2o 4 i@ ANSI -

B A7 #49 £2 Radiology -F % #4384 RAFE M B B0 Fa - M R EFIK
By FEH - @ HL7 v2.3.1 T eMBUCE B R & — BRI R R E M -
Be#k T STC 24 » &b @3 7 — & X 46 Interface Engine #9748 B M > &4
Neon » Healthcare - com - Eclipsys % -

shgbh o APl dE STC gt UC-San Francisco % Ferr A &) IDX Z 2 T — 405
gthig - 48z IDX 84 & & 3% Interface $2 Translator #peg b2 % » b 2 WL AR
& STC ¢4 & & Independent = A7 LASE 2 53476 69 A R A& » STC 89 £ & th i 4
HL7 % # Plug-and-Play &9 3h g5t & R & & -

51.13.7. EF R HL7 eh22 3%

® HL7EEFTHMLILER -
v ERIEFR R R A o
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vV FERPREE BT REGBEE -
vV BREHRENA%ERE -

vV #EZEAEEELZK -

V SR EBRAREAREZEK -
V S RILETRE

® HLTREFREGEAGSTE BROIERAE ZHQEBEN  Big o
B BREEGMEZAE -

® BdHIFEMMWATIES > (BA) -

WA B R F AN HLT AR B -

R&E&EAHhE -

BBIRBEAEEA -

HERARFTLENBHERNAHBETLRE -

MR AR BRLKEBRCSHY -

& FPEABMAASLEHL7 GMREZRE  EZRBHEEAL
ITEBAELEBHEREELE -

A N N VRN

51.13.8. H¥H HL7 &%= 7

® DA HALXBAERAAAHKNZEHRBEDAR JofTHRALA ROHBHE
HL7 2% » R4 IT AE =82

® ol EUF L) HLT7 B4R MO KA E B 24w - Per-se B A 4EE)

® LodfTiPfE HL7 EAEAT 0 R0 B E S ae?

® wfTE@HL7 6932 % @ B EAMORAEMF B AR EHF b
7

9.1.13.9. FEMZE#H HL7 &4 R ezt 2

® HL7-Taiwan
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v OKREHEXIE2000/11 RAEETHEE A48/ @(EPR Working Group)
]c;fﬁé A °
v 200001124 HHARBHAETFREMAEERZEGAESTHE -
® BB ARETRERZENT -
V BEEBLRETFHREL%  ERILEHAE -
v O EBHENAKAEE Wi ARE HL7 EAR -
v RARK/&E/EHERERZRF CMIEC » Medical
Information Exchange Center) -
® HEEGHARITTRE > MMEHEME VLK
v ERBEREWMAM -
vV SREZREBRENA -
& L RHBE
v #ZEHL7ZBLRRAZSL
v #ZEHL7TEEMLLEX A&
& ERREAE SR TILT 28 -
& PEBELEEANARHLT ZG(EX - Pl A%
¢ EREEERSARHLT BEGER  BHE) -
® NESTR I BEASHL7TEE/LRZHLLH -
® Ak ARHL7 Fik s
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WOLFIA 7B BHA BEXERERE MR T

B2 % B L% 32 9 o (Medical Information Exchange Center » MIEC)

& BRABEHRMT O SEAHBBL TRTHERE 0 &
AR®2E) > R4 RSE -

& EHATEASENUFEHEE -
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5.2.

86

RO R L TR R R AR

£ 3% University of California » Riverside o

# %4 ¢ Computer Science °

16 L b

v" Prof o Dimitris Gunopulos (Data Mining) -
v Prof o Suntruis (Data Warehousing) o
HAGHA A ¢ 2000/05/04~11/03 -

# £ % 2 : Non-Visualized Data Mining (Clustering  Decision Tree » Neural

Network) -

HEEEHRT A

¥v" Prof. Dimitris Gunopulos (Data Mining)
®  E

O Regression Analysis °

o  Time Series Similarity Models °

O  Finding Associations in the spatial domain °

o Finding Associations in the temporal domain °
¢ Ha

o  Finding frequent spatiotemporal evolution patterns -
& RAHEE

o  Epidemiological Data

o Earth Science Data -
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5.2.2. &¥kg£#(Data Warehousing)

TERNEREEDWHBARITFERE Z5M - TARE DW 22484
MrjeBEEE  DW AB TR EZEHGHETE -

5221. DW x££

® DW =Data Warchousing = FH &4 o

® DW £ : Bill Inmon °

"DW - ¥#%%E6 0 E4M . BEMAIESHEREELIAETELTE
MR BEHAXBREEARZA"
WEIRBAENEEETHEE - FTHEDW) -
EEBEMNEHFRALONEETSR -
RPHBRESHIHFTRAERY % -

#H MIERRAE A B3t °

—HEEMNREECEBA AT -

TR —ERNERETHETIOR  MIFEBEFAGNE S -
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Operation | BREHEN, S LR
al SRR, WS,
BN

Atomic / %ﬂ-ﬁﬁiéﬂﬁ%ﬁﬁ'%ku@

ARLGLROE?

ZFRERE 5
SR

BFED AT
BB 7

W01 HI6H EHE ERERETEHOEENEAE

5222 BfEE DW???

® ERETReym e

Vo O EREMAMEAT -
HBE "B BRI BL o RIEARERA"
E 2 B i§ 43 4v Free Query & & o
BRI BB T AT o
S o]
FEH Lol gL -
MEFHFHILRELA TR -
BB EEEREE RERERBERRHNTH -
® W EMAmEREE

vV BRAEZEBINERZGGTH LTI -

& GFEREMEE-

SR U U N NN
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KEHERMLEH -

RO ENBERARE L
RKEHEMEIZAPEREZL -
SRHEEEHENRLAF -

® ETHAE/ BAF-—% > FEAREAREALER -
BANBERS -

FTrEERENERE -

M EREREE -

® SHAXARRER-

& ERARMKMAGEH > ELTHARGEH -

* ¢ ¢ ¢ ¢ o

v O HWHER -
V O BRFENTHALKAREK TG -
v O HEBHERTEEENM -
v {F% RDBMS T2 F % FRE > a4
4 Pre-Tune query °
€ Create more indexes °
€ Create more summary tables °
€ Create new database schema designs ©
€ Parallel processing °
€ Clustering °
€ Increase hard disk °
€ Increase memory ©
@ Increase processors speed e
€ Increase number of processors ©
® OSwxtk

v OS T 4%

® RIITE -
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v XS ARRR A REERE
Vo O EHEBRA A EEG TR
v 4 Knowledge Management #4746 » EEZ FHeg A > BEFTY

BPEGTR -
® DWwFAMRA
Vi O OKEZEHEH RVBEWR -
¢ FHALZEHEZBREPE -
€ HUGRBIHZGOHETERMMRG TN -
® THASK-—EEYET -
¢ IETEZREFHRR
v REA
8% AEZEALE -
1999 : USS$10B -
Data Mart 7 3% 7R Bf 3% 7. -
DW & ¥ —E A XAk -
HERFEMERE 0 B OLAP ¢ F#asdkng LairE 4
4 % OLAP ey pyat ik A & AA -
AL E ML R -
FERAH S > Bk RBEFE R E Summary B - &
R H SRR -
€& &) Turn Around Time » B2 &R 3R 335 7 S 8 k8 2k R 36
PIEHERZAAHARRFETRENER -
& RUEEAHTH  BAFRET
H & p &AL » Randy Mott » CIO » Wal-Mart » Summary Date

L 4

* 6 ¢ o

* o

R E Summary B 0 R AR

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

Performance --> Average Customer FeedbAcknowledge °
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52.2.3. duffR3hEE DW 227

® I FH & ehiiw (Executive Sponsorship)
£ & & & A (Project Champion(s)) -

i
v
v ##%Z A4 (Advisory Board) -
v #¥ B (Expectations) o
v F#49#d (Communications) o
® ZiEkey A (Business Case)
AT REE DW??2?
HaamBEme 777
JEHRB R 27?7
ARARZE IR 17?
% & % K (Well-defined Requirements)
Detail data -
Summary data o
History
Refiesh ©
Representative queries °
Canned reports ©

Archive o

A N N N N U N . S N NN

Performance °

<

Technical support °
® Ay A/ FE (Subject Area(s))
vV —RABRK-ERE REAE -
v {8 DW SR e B -
v —&kDW &£ =418 Roll -
o HEGAEHELAEFSE (Project Roles and Responsibilities)
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v IT &R B
¢ [T Executive
0  Provides resources » monitors project progress > sets
priorities - resolves conflicts - integrates project w/in IT

€ Data Guardian(s)
o Owners of the physical implementation of the organizations's

data °
0  Resolves data integration issues °
0 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 ©

€4 Project Quality Manager

2001/1/31 F4 06:52 by #ABRANE FME 93



ATBIRR TR B H I B4 WA SLEBEL AR

(hE#A -

94

O  Verifying the processes have been defined for ensuring

quality of deliverables -
O  Performing project quality reviews °

DW Axchitect
O Leading the DW architecture efforts o

O Synthesizing business » data > and architecture requirements
into an architecture design

O  Developing project plans for the architecture analysis °
design » and implementation activities o

Data Architect
o Translates business requirements into data models and data

management requirements ©
o  Creates and maintains the subject area diagrams ° logical and
DW data models » and datamart data models
O Assists in data integration problem resolution °
0  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/ a background in H/W » systems software » and
other infrastructure components in use at the organization e
o Works w/ the architecture team » focusing on requirements for

and design of the technology and support architecture

components ©

Database Administrator
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(LEZRA TR
0  Designs the physical DB cnvironment » including any
distributed DB components °
o  Creates physical DB schema > manages performance -
performs backups and archives data
Application Developer(s)
0 Develops the data extraction and transformation processes
from the legacy systems -
O Develops applications used to access the DW o
Hardware Administrators : Implements the H/W configuration
required to support the DW o
Network Administrators @ Implements the networks required 1o
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 ©
Help Desk : Helps the users in accessing the metadata and DW
data °

Trainer : Create the training curriculum and trains the users ©

vV mEEERE

L 2

*

2001/1/31 F4 06:52

Business Execulive

o  Provides budget and resources * monitors project progress °
sets priorities » resolves conflicts + approves scope changes °

O  Guides the project team °

o  Breaks roadblocks -

Advisory Team
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Reviews project deliverables o
Maintains a broad > enterprise perspective of the project o
Sets priorities  resolves conflicts » facilitates » approves scope

changes °

4 Data Owner(s)

W}

O

]

(]

[}

Business owner of the data -
Determines data security °
Resolves data integration issues ©
Defines data and busiess rules -

Defines data use - calculations - and summarizations °

4 Business Client(s)

a

Provides budget and resources - sets priorities - resolve
conflicts * monitors project progress ©

Reviews works in progress °

Approves deliverables and change requests in a timely
manner ¢

Works w/ IT project manager to design an implement the

DW environment °

€ Subject Matter Experts

m]

Knowledgeable in the needs and requirements of users °
business processes > and existing source systems ©
Validates data models ¢ source of data » and user access °
Provides insight into business issues specific to the
organization °

Provides knowledge of existing legacy systems where
information resides and how it is used o

Works w/ the architecture team

Focuses on the requirements for and design of the data

architecture and application architecture components °

® EiH kIR (Data Sources)

96
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v ORERER
4 Relational -
¢ Non-Rclational °
€ Sequential °
Vo OSERER BB RN TRAEMBASEN aEETEX
FEHE
® FiEEeirst (Architecture Design)
Vo EEE AR A AR
v" RDBMS vs. MDDBMS
v" Multi-Datamart vs. Centralized DW
v O RBEEMEE BAEIAFSEBNFELBHER R TR
PEEHES EERAMAEISME MBI AL BZHHRFTHR
% o
Vo dofTimig BT E A EBG -
® S keyE B E] (Multi-Generation Implementation Plan)
vV H-RDWEENIREAF LY
v REZ#%E—18 Roll # k1t -
vV ERBHTH B B EmAMAT R RS EMAEEE T —
Roll # 5% -

5224, DW 2444

® BB R
v Data Architecture : The organization of sources and stores business
informations * &,4%
4 Data stewards and guardians °
€ Business rules ©
€ Data definitions -

4 Corporate logical data model -
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Source operational systems -

Data integrity °

Data distribution and synchronization °

Data segmentation °

* 6 6 0 0

Physical database design °

v' Application Architecture : A $/W framework for building DW
components that guides the overall implementation of business
functionality » &.3%
4 Assemble data from source systems o

Transform data into a consistent format =

Distribute data to locations close to the users °

Access the data for analysis and problem solving °

* ¢ 6 o

Metadata guides the processing * while instructing users about

warehouse content and context
€ Warehouse process management keeps the data moving -

v" Technical Architecture : A computing infrastructure that enables the
data and application architectures » .3

Platforms : Server » Client »

Database : MPP » VLDB » DSS -

Networks : LAN » WAN o

Operating environments °

Data movement °

Performance monitoring o

Fault tolerance -

® ¢ 6 ¢ 0 0 0 0

Remote or mobile connectivity °
v * Security Support Architecture : The S/W components and

organizational functions requires to effectively manage the technology

investment * #,3%

€ Managing data movement o
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Performance management <

Distributed system management °

Reliability requirements °

Service levels »

Support roles > staffing » training -

Help desk management

® ¢ ¢ 6 ¢ 0

Change management °
€ Source system changes °

®  Architecture Model

DW S 44

Architecture Mbdgl

Operational Discovery  Target Source  Admin.

Application Business Analysis Manager  Logs Daia

Application Metadata Data Daia Data Framework
Middleware Assembly Transform Access  Service

System Workflow Data  Diecirory

Middleware Man: Distributed Service

Network Fault
Services Tolerance

. Dat:
Hardware PCs Servers Mainframe ? Networks
Storage

2001E1F 260 ZHA EXEREAENRTENARE

Backup
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\ Administration

o

; Integraﬁon } Design ~ Visualization

Architecture

iy

001FEIA26E ZHA AEREFEHREEEER

® Iomon Z % B A2 7 (Multi-Datamarts)

DWWz ik

Inmon;Z ZERlE rn(Multl-Datamans)

GLh
t&u}ﬂzzﬁi‘*-'ff_ﬁ
BB
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BRZEE
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® £ X Fil A% (Centralized Data Warchouse)
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B ER A (Centralized” Data Warehouse)
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® £ X EHArEA o X Fl g 9 (Centralized Data Warehouse w/

Distributed Datamarts) » X 4% & Centributed 22 4% -

DW%ﬂﬁE S

ErREN AR IEERET
{Centralized Data Warehouse w/ Dlst[[ uted Datamarts)

N #EE CentributedZ2fE
EHR—BE
— R
MHIREEEHEL
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- RIEEHEEML
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(E.‘;’Cﬁ roal

Data Data Extraction, Enterprise Department OLAP,
Source Transformation, Data Store Datamarts EIS, D
Cleaning & Load

2001F1 A 26 H ZHA EABREFESOR TR &

5.2.2.5. Data Movement Models

® Bulk Data Movement

v' Data collected in batches on scheduled basis °
v" Data refreshed and delta changes °
® Store-and-forward Data Movement

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

® Real-time Synchronous Data Movement ©

5226. ZE#HRIEEF

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

® Database Management ©

5227. #HE:ERE

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' P78 &4 Shared-Everything Processors e
v' 2~128 Processors » Shared Memory/Disk ¢ Scaleable Shared Memory °
v RN P KA Data Marts #2 9 Al Data Repositories °
v Ex# :IBM > HP > DEC - Sun - Digital - NCR > Sequent > Pyramid -
® MPP (Massively Parallel Processing)
Pii 3§ &4 Shared-Nothing Processors »
~1024 Processors » 4 —4E Processor F & T. & Memory o
AABnEFEBTRE YL
& B 48 XA Fi# B (VLDB » Very Large Database) °
v’ B&# ¢ IBM/SP2 - HP » NCR -
® SMP Shared Memory 22 #&

SRR NN
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[nter-conmnection

DW5% LA

SMP vs. MPP
SMP Shared Diskzz

Inter-conmection

20011 F 20 H BIHA ERBREAES IR THEMHE

® MMP Shared-Nothing 22 %
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DW A

SMP vs. MPP
MMP Shared-NothingZgsg

Inter-connection

20014E1 F 26 A 28R EAEREREE TN AR

5.2.2.9. Data Modeling

® Star Schema : % @ 4049 Dimension ] B Aggregate /% » #F &k A
Multi-dimensional # £ 425 4& 2D &5 RDBMS ¥ -

® Snowflake Schema: 7 B B IR 35 F 48 B M5 B F X ¥ J& 3] Star Schema F &4
Dimension » ¥ 2L £ 7 % Multiple Parent Schema -

® Constellation ( £ ) Schema : 2.3 & Multiple Fact Table Schema °

® Snowstorm Schema : 43 & 3.4 Multiple Parent Schema & Constellation
Schema -

® Aggregate ! A 2D Aggregate Table » 3D Aggregate Table »

5.2.2.10. Star Schema

® Dimension Table vs. Fact Table
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Star Schema
Dimension Table vs. Faet Table

Stérre Name

Store Number
Transaction Date e Country

Customer Customer Telephone
Product k

Quantity

Amount

Customer
From Date

First Name

Last Name Descript
Address 1 Category
Address 2

City

Stale . Fact Table

Country

Postal Cade - Dimension Table
W0IEI A2 EHA EABRETENEEE

Store Number

20011 A 260 EEIR BT SRS R BN SR

® Dimension Table

106 by £ABBAME {46 2001/1/31 F4 06:52



kB BILEBAEE AL TR B A AR

(HEREA AR
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Star Schéma
Dimension Table

Customer

From Date

To Date

First Name I L . P

Last Name o e i _ Description
Address 1 : : ! Category
Address 2 : IR

City

staie B ract Tabie

Country
Postal Code [l Dimension Table

200151 H 26 0 BETA EAREEASHNE
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5.2.2.11. Star Schema vs. Fully Normalized Relational

DW i 4k

Star Schema
Star Schema vs. Fully Normalized Relational

Titas

i

{| Transection Dat

: .
! o

:

i

108 by 2ABMEMNE H41E 2001/1/31 T4 06:52



Wi b B LM AE R & 4 TRIRRATG &# M H BRE
(HE#HA  HR)
5.2.2.12. Snowflake Schema

DW G 4k

Snowflake Schema

Sales Perind
o
Perigd D oo

S Store Name

From Date

To Date ; City
H State

: Country
. Fact Teble Customer Telephone

Customey Custorer
. Dimension Tahle - ————y Product

Category

Postal Cods EREE AR
Dimegsion Table I

20014E1 A26H 28R EAEREAEFRNEEHEHS

® Multiple Parent Schema
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From Date
To Daie

Prorwtion Period
Promotion ID
Promotion

From Date
T Date

Custorer Category

0011 H 26 A B TR

110

Time

Customer
Customer
From Date
Tog Date
First Mame

SnnwﬂakeSchema
Multiple Parent Schiema

Customer
Product
Quantity
Aumount

EXRERETEMEEE

by 2AERENE B0

wAWLEBEELR S

"

2001/1/31 F4 06:52



e A BBt ELRS ITHRRME B HERS
(B B4EH) © A F)
5.2.2.13. Constellation Schema

DW + tEHE T Dultinle Fact Table
VAR T Schema

Constellation Sche»r_jna

FhESE—EE CHFact

Tables

A
Period ID iz

From Date Store Name

° City
o Date g, ¥
ToDate © Stale

Store Mumber Country
M rect T Telephore

) . Cusiomer
. Dirension Table From Date

Dimension Tsble To Date i
{Snomwrflake) First Name Warshouse
Las-i Nezta Quantity At Home

Warehouse
Address |
Product Category Address 2
e Product Categors Cityr
U Description State
: Country
i Postal Code

20011 H26 0 EHTA. EXRREFEE L TR R

2001/1/31 F 4 06:52 by 2 REBRENE #43E 11



FERRAE S B R Wtk & BILEBAEE & 4
(HE®S AR
52.2.14. Snowstorm Schema

| RN DW% T}E 1:%

Snowstorm Schema

Dimension Tablz

Dimension Table

From Date
To Date

Promohon ID
Promotion
From Date
To Date

WA 260 EHA EABREAZNNE BE R

5.2.2.15. Aggregate

® R4 LR oY Fact Tillmfp o

O HAMNENEMLEEUEE ek s -

® TRV EREBFEWE M @ FIWE A W £ R E &y Dimension 3 %
Dimension &84 -

® 2D Aggregate Table °
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Aggregate
2D Aggregate Table\

B ot b Titms
B oicension ok

Sales Avaount

l* Modum @mmtzty

A RS

+ Sales Amor ntF
EE b

RIS BTG A RS
(HBAS R

Store Name
City

State
Country
Telephone

200141 {26 H B8R EAERENEFRR TSR

® 3D Aggregate Table

Aggregate‘__\

. Lgeregate Teble SD AggreQate Téble\%’

B Divension T

[ Divension Teble
{Snowflake)

State

Coundry
Store Nuzber

Transaction Date N Tele hm'fm
Customer bm.mt +

Ama
Produst Category
Customey Count

Produgt Quantity
Sales Ampunt

'
Catosmry Description

20011 F 26 H E87A EXREEREHB AR
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5.2.2.16. Dimensional Data Modeling (DDM)

114

® &z {# i De-normalization

v Dimensional Data Model /& i%4# F| De-normalization » £A# %, Table
Join De-normalization
& RPBAE C ATUEMN G EH 0 THHEMEEM -
& REAR OLTP » A LR FAIBFEE - ERHNAREL
EEERREA -
& TEHNTHEEHE . FRIMIMEWNS A -
{# F Multiple Fact Table & 3% % &,
v FactTable @ ¥ FFH o9 K » A — R EMILZ G TRAKRFEF
§, o
v # Fact Table JE % K » #7324 Dimensional Data Modeling # %, T
Table Join > & & 3k & imih -
v' W # Dimension Table Join R|3% 4o T4& F ¥ T4 64 THREE -
2 M Aggregates
v' Aggregate s:BAR E AT E -
v 80720 = -
v BRI R
€ Aggregate Table Explosion : N!
® Bl
o —FREN -
o 100 EHJE 25 HEKLYFE S0 HELAEAY -
Z &7 & Snowflake
v" Ralph Kimball #}"The Data Warehouse Toolkit" Z % 3% #]"Do not

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

prepared to live with poor query performance."
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5.2.2.17. Logical Data Model vs. DW Data Model

DWW 24t

Logical Data Model vs. DV Data Model
<

Logical Data Model W Data Model

Detailed data

Corporate-wide perspective Strategic decision-makin
perspective

May contain time w/ key

No derived data Derived, strategic data |
Repeating groups shown only once | Can contain data arrays

Organized around business rules Organized around usage and
stability

001F1 A 26H EHA EXREREINEHNR T EE

® Bill Inmon &y Logical Data Model --> DW Data Model #2345 8%
v" 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 -

Creation of arrays of data -

DN N N N NN

Separation of data attributes basced on their stability o
® [ ogical Data Model --> DW Data Model 22347 & S35
vV e ABER -
VB EHmADW B AMATEFlA
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5.2.2.18. Data Granularity vs. Transaction Granularity

® Data Granularity

Y BEERT @ -

#DW eyt BIAA H -

FEFEAT L ZARDW W B afE R ¢H ARG LS -
EE A mpaE R ZRMAEDW ERBA L -

v 4R DW 24475 Summarize ¥4} > #§ £ ik Drill-down °

AEENERN

Transaction Granularity : & % ¥ ehtmiAe Z -

5.2.2.19. Multi-dimensional

Hypercube

v\ k& Multi-dimensional Data

v AR ET S -

Multi-dimensional Analysis

v X a4 Drill-Down - Drill-Across &% Slice-and-Dice

v\ & ¥ % 48 B 49 Dimension &3 B A LUK R AT 8L T AR E M -
Multi-dimensional Database (MDDB) : JER B X B EFHE LT A > TT1L
B 17 91 % 72 Multi-dimension &} o

OLAP : — %53 #E 2L 18 Multi-dimension Analysis ©

5.2.2.20. Multi-dimensional vs. Multi-relational

116

Multi-dimensional : —f B FHB T —CHE NG L T b
F A1 A Bit-mapped HikAF &3] FAFE AU EHHME-E S AN
& Dimension & 2 F kA F B 54T 8 TR EH -
* Multi-relational : —#& 2235 st 4& & Cache s 4 F RDBMS &3 - R 69
HE S ERME > BEAUMDDB 534 - RDBMS %% & -
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® Ad-hoc Query: —FERFA T EE AL BETHREE SQLE %R &R

# RDBMS & B3 H 3 -

5.2.2.21. Multi-dimensional Analysis

Multi-dimensional Analysis

Al

2001F1H 26 H 23FA EAEREAEHOIREEHAE
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Multi-dimensional Analysis

N
",

Rl

T

001EI A EEHA BAERYRESRE TR e

DW 7 4

Multi-dimensional ’A-ng__lyeiS

B

ek

200151 A 26 Z8A EAEREASHEEEREMRE
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and Dice

M0IFEIH 6 EHA BAEREASH R R AR

iﬁ%ﬁﬁ%%ﬁﬁaggﬁﬁg

Multi-dimensional Analysis

w2
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52222, EHHRE

® DW 4 X = Raw Data (30%)+ Indexes (40%)+ Aggregates (20%)+
Workspace(10%) -

® Data Mart 48 X -]»= Fact Table 42 X -]+ Indexes+ Aggregates+ DBMS
Overhead °

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

v" Sparse Factor ©

5.2.2.23. #3x%—1EDW

o FuLki

v k3R DW sy KNI -

v B4 DW Data Model -

v BIFEHR

v T5% Le R R AT R

vV SERRARBEILE -

Hard Coding : —RZ ¢ &% > 2R Fof > RBBIE > BF H4H -
® LuEEFSH
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DLAPSHT HHAC T Wetadat

=

200141 F 26 EHFA EAEREEAENEE TR AR

FETT -

&

DL
D
RGEE|
BEDW
g‘_’i’%w‘.‘ﬁhhﬁ "

TASBE
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® DW L#
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v EREHR
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O 4% %3%E% (Administrators) : A 45 EH - WK FEE
ERETEE - B HEEE
O JERA 4 %E%E (Develpers) : DW #8% » Data Mart 47
2% > Data Extraction #F#5
O & EEM#F (Power Users) | AR ERAERBRB ST A2
R4 -
O —#%1E A # (BEnd Users) : KBS BB SR T /ERT
SRR —RERE -
® DW 4
v EEEEER
& oA AR RE -
ERREHE -
{# B Metadata & % 32 DW -
BRI A
WA EREY B -
BRBATIER -
BT —RDW S| EHeyFE -

* 6 ¢ 6 0 0

5.2.2.24. DW L E

Data Access / Query Tools -

* Report Writer -

* MDBMS (Multidimensional DBMS)
* DSS (Decision Support System) -«

* EIS (Executive Information System) -
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(BE#EH ;R

52225 DW EHlsis

® T4

v" Data Model Design °
Data Extraction -
Data Transformation °
Data Cleaning °

Data Load -

AN N N N

Monitor / Manager °
® riFE
vV EAEEBEE AR 80% -
EXEERG -
BERTAHIEE -
BRPPEESREAEHENGEHR -
FHEEHBEHFE S T e ik H Data Extraction #2 Data Load 2 &, -

AN N N

5.2.2.26. Homonyms vs. Synonyms

® Homonyms

v Same name - different object e

Vo Blde D F5E(SeqNo) 1 T RARAERB AR TAEFBFR
® Synonyms

v" Same object » different name -

v f#ldw  PEIE 1 AccountNo s CaseNo

5.2.2.27. DW #yie19 & F

® DM (Data Mining) -
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(HE#ER] - H)
® OLAP (On-Line Analytical Processing) -
DSS (Decision Support System) e
EIS (Executive Information System)
Statistics Analysis ©
Access Reporting °
Free Query -
English Wizard -

Internet

522.28. OLTP vs. DSS

® OLTP » On-Line Transaction Processing(4% L% §) -

v BRIy XA FAF LA
v R ENR - AT
vV O EBEHEIARESEBRELE 0 REFRH KR -
Vo Bl XmABIEEFIIS -
v" On-Line Transaction Processing > 4 1.5 § -
v BWMBEREFXZFRGELE -
Vo Bl XBABIEEAIIS
® DSS » Decision Support Systems (& £ £ & 4 #)

B H S RAEEN AR E2EH -
BHERLERRAE  REFEEERERNRKL
fldo » AR A B G ALBIRB K -

Decision Support Systems > 2% % 4% o

folda > HFERE A H ALBRARY -

AN N N N

5.2.2.29. OLAP vs. DM

® OLAP
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W 8 B LA & 4 AR AATE SR d L
(& B g8 A B 30)

On-Line Analysis Processing > 4% ;7547 & 32 o

EREEE -

AL EAMBR - BHA OLAP T A &Ry LM -

1% B # A 473 K (Explore)#t £ -

A NN

®
c

M

Data Mining ° & ##5% -
HRERE o
FARA AR IR -
ERTREERER -

AN N NN

5.2.2.30. DW &y kR

Metadata B [R48,#% 5 R %] & - OMG vs. MDC : 2000/10 &L OMG 2 £k »
Cube Bl BR#L4 % k%] & © Cube T4 & OLAP #1 Database # 4 -

4 457 K 204548 Data Cleaning &) T £ 85 Rj o

OLAP # A #:#:® SQL R EH » R d DW o

HL7 &89 DW T AE#f 4 » R RFZIEEGHDW S E 2 -
FHR M B P DW o 4# X Datamarts
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5.2.2.31. kR eyEALS

B, af@s;:sz% /

REFRE EEAH

AL, Wi PEARAgHR

BRI TEAFRT

ATRE & ST —
o =

2001F1F 260 E87A EXREREFERER TR0

126 by @XEBREME a8 2001/1/31 F 4 06:52
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(HBEFER - HR)
5.2.2.32. Metadata

Operational
Data Store

Metadata

M0LEFEIH A EMA EXREREAESHNEERNARE

® OMG (Object Management Group)
v' http://www » omg = org/technology/cwm/ - & Oracle % B 5 Fr 4248 »
2000/09 : OMG(Object Management Group)4&-#f MDC 4|2 Metadata
v" CWM (Common Warehouse Matamodel) -
€ 2000/01 1% ©
€ i A4A data warchousing - business intelligence » knowledge
management » portal technologies % #:, 4} meta data & #3349
A o
v' MOF (Meta-Object Facility) -
€ 2000/04 4% -
¢ g {AE A 4 Meta Model #:& 3 % 8 & B Meta Models
€ 2o R FHERFE Meta Models 4F & #2 MOF A8 & > Rl 2L #7457

o
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ATRRRAE 54 L BRE W8 BibmEEE L%
(R A R)
B — A A E
® MDC (Meta Data Coalition) =
v http://www = mdcinfo - com/ » ¢ Microsoft % & 7 A7 18 1996/10 :
A3 > 1999/08 1 OIM vl © O(GE ) > 1999/09 : OIM vl  1(E %) >
2000/10 * 4Bt 2 OMG 44 F 4] 2 Metadata o
v OIM (Open Information Model) -
€ —@MetaData 4% AERAHTELEHAEETUELFLE
BEHER -
€ (& A UML (Unified Modeling Language) 2 £ it 38 4% 79 % -
UML =7 2 A A Bl 2 4 R 8 @ 69 %otk © ARG > XHHL
A E o
& Fi XML (Extensible Markup Language) & % # Meta Data -
1 B SQL (Structured Query Language) 2k & 34 Meta Data °

*

4~ MDIS (Meta Data Interchange Specification) ##

* 6 ¢ o0

ei%

o  Application Metamodel - 4%} /& F #2 35X,/ Table 772
Metadata #§ Schemas °

O  Meta Data Metamodel - A & 25,88 Data Dictionary » Data
Extraction > Replication » User Query » Database Server %

THEeHEH -

e
S
B3
&

1P EE 2001/1/31 T4 06:52

e
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MDC-OIM

ULEL Madel

_ﬁ,-.u-——"—..._y

& Umacﬂérdo} ™

é—%% /f L \\Im«ﬁw Dpf I_” IF Hp' story _1

P —

T -
‘{" ML Dioeurmem™ YL
preification | “Ivp= Da—-inu’ﬂun_a 5
2 5 Transfer
I/‘ > "\—_._____._,—- ad

. u“-_h»“
%/ SOL Sehema
. Deftrition 7
Ny P
-Hq__'__“"‘,_-

200141 F 26 H BEAH EAERTAEHEETNSM

v MDC-OIM v1 - ; ;*f $E]§
€  Analysis and Design Models -
Objects and Components Models °

Database and Data Warehousing Models ©

* & o0

Knowledge Management Models o
€ Business Engineering Models »

v MDC-OIM v1.1 3 #u
€ Business Rule models -

4 Knowledge Description Models =

52.2.33. MM LF TR

L J
i
Sl
Julasd

v" "Data Warehousing Architecture and Implementation" » Mark

Humphrise » Michael W.Hawkins » Michelle C.Dy » 1999 - Prentice
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GEE#ER - AE)

Hall » ISBN : 0-13-080902-0 -

"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

"Data Warehouse : From Architecture to Implementation" * Barry
Devlin - 1997 » Addison Wesley » ISBN : 0201964252 -

"OLAP Solutions : Building Multidimensional Information Systems" »

Erik Thomsen » 1997 » John Wiley & Sons; ISBN : 0471149314 -

eta o B

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
"HHM A SRR T EEE FWE 0 2000/02/23 -

"B R A AEREAE R XA 0 2000/01/25 -
"BREHAMERERLLZARERT A ERMFOFEMIK
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 Meta Data Coalition » http://www.Mdcinfo.com/ »

PR EEMTAERE

v

v

http://www.dwinfocenter.org/ -

http://www.olapreport.com/

(35
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b 8 B lcm e E R 4% AT AR B SR S B R A
(H B AR
v Intelligent Enterprise * http://www.intelligententerprise.com/ °
® HZa
v' news ! //comp.database.olap/ -
v' news : //microsoft.public.sqlserver.olap/ ¢
v' news ! //microsoft.public.sqlserver.datawarehouse/ e
® T EHEH
v’ Dwlist : & —4742 580 "subscribe" * 4T FEHM4FE

dwlist-request@datawarehousing.com  °

5.2.2.34. # B DW g2

® DW REHmANER gL EHRG BREMTH A DW B & FH A
—EREIEH -

® DW= DM 895 R+ ey A2y o

® DWEERAGBBEMNBEERE  pMBLEREL  BRELLHY
EHE o

® DW &REFAA AN EibihE&arktr— TS marmE Tr-

® HAEEHMRAALSEM  EEFHREMEDDW ¥ oML EHGEA
HESFAFE -

5.2.3. &iHixsz(Data Mining)

52.31. DM x &

® DM =Data Mining = & #3455 -
® TR AZ
Vo G AEMARENATRRRELGENE By
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(& BVRA] B R)

BETFERA T RXERER
v OAZ%HEAD SEHEDB) tgiEd
FHEHOW) sy—FEEF o

52.3.2. DM JER % E

i L
Bl e
TR
PBAT ©
WE -
REABRKE
EEALE -
% -

o

o

5.2.3.3. DM z 1 4%

® Tasks &.3%

v’ Classification (J§ 1 4-#3)

*

L 4

WRBIFEHEHBME(ARTE  FRIOFPIHNBRAEE > 2

31 4% 48 (Class)

1) 4o

O #HEAFFFHORREMLESADERR  FERR K&
HERR -

0 ByH—2TEEAR LR ERREE -

0 HRAFEREENTHFES -

ik

o  Decision Trees °
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WA HiLEBEE L 4% TR 5 H RRE
(HE#E7 )
O Memory-Based Reasoning ©
O Link Analysis (Ef4~38 F) o
v Estimation (& & &)
& KBHAEEHBEAXAMEREN S BEEX-BRTEY
KA HAE o
®  Gldm
0O REEA-FIHEHZORFTRE MAFEME  TUEGH
ARGERATHEE -
O AEERESEZERE -
O FEEEREEEN -
¢ Ik
O Statistics Analysis > Statistics Regression Analysis ©
o  Neural Networks °
v Prediction (5] & 74 :8])
® RERIRZEMHEARYEAANE - BARTROROHE -
RmBEROBEELREEZE -
® Hld
o REAFHFLE ARARGEATHEE -
O TRAMRERPE L XNEANRK -
* Gk
o Market Basket Analysis °
O Memory-Based Reasoning °
O  Decision Trees °
O Statistics Regression Analysis °
o Time Series Analysis °
o  Neural Networks °
v" Affinity Grouping (¥ 5 - %2)
€ Affinity Grouping = Market Basket Analysis -
& RESEREEGHBE AR LENERERAE - BOA

2001/1/31 F4 06:32 by 2AEREWNE #aE 1
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(EE#EA - FR)
H¥ Cross-Selling 6946 % » sl H BRI A E S5 E 84 -

® Bl
O AT FIRBGEBME  ToUF 44 4 e %R
PRI A o
® ik

0 Market Basket Analysis ©
o  Association Rules °
v' Clustering (] & %-#1)
€ Clustering = Segmentation °
¢ LEREFMHNERT ESBBRAREHHE (Clustr) -
¢ ESWMBEAHEROTAWMUAEE  TERELERY -
*

1] 4o
0 EBBEBEEHTUESHRA-B-C- D -EEEsa-
® Gk

o  Cluster Detection ©
o K-means -
o  Agglomeration °
v" Description (#it)
¢ HE-BREAHEOERGERAUY I THARE -

® 4w
0 ARAHZER > LHLEMENIBRETE -
® ik

O Market Basket Analysis °
O  Neural Networks o

® HARAFIEMTE RSB TUAH LR R EEAME G -

52.3.4. DM 7 3 (Methodology)

® DM Rk AtE¥inAe
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(HER#EA  HE)
Identifying the problem -

v
v' Analyzing the data -
v' Taking action °

v

Measuring the outcome
® ;A
v" Hypothesis Testing

€ E# Top-Down H R, - ©REEHREAAEWHLLZA

(Preconceived Idea) -

® B
o EA-ER -
o EAREE F AT L B AR 6 B

O IE4EF4H  Data Warehouse 3% 432[ F ik -
O B 4# F4f 1 Data Transformation - Data Cleaning %
D EITHEA -
B #3t#kgE @ SAS > SPSS - S-Plus -
H  HE4 DM T & & Decision Support Database Query -
O FEEHED D EARERER -
O SHEHERREITE > REFETEAHEX -
O BRRAABHERAAELGERMEN  SHULETE-
v" Knowledge Discovery
¢ 57 Bottom-Up 77 X » L EM T FHR K~ LR AKDOET L
JRIE -
L )
0 Directed Knowledge Discovery o
u F 4% E 6 B AZM AL (Target Field) @ ol A - i <
R ERE(Explain) it ey B %
B TreRZPLRAE > o
> HEBERGHRIBE-REL -
OB MEES  HEESERTRS

[F5)
Lol
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D)

(i B 5 5

iy A BLEBIEE A%

> EHCLFLSBGEH -

> BB EMR -

»  #%% 45 a% Training ° Test » Evaluation Datasets o
»  # M Training Dataset 3 3. & BS54 A » 3F Av 243

> AR EREALA JE A #) Test Dataset L o
»oOGHEEREN B RE -

> ATHERREBATE) > B AFBITEHHR -
> ERASHBRAELGAEFIMEN > EHERET

(3

Undirected Knowledge Discovery

R iG EAEAT B AL o
4-#¥(Recognize) & M 1 84 B 14 -
THRE G FAE - e

> HEARG—ARTE -

> BfFELELE—RTEH (Why)?
> REEBEHNaseES (Who)?

> e HHS s abe A S (When) ?
B

> HBHEH -

> R abrey EH -

> R ERA o A RBIER -

> A EREEA -

> G ERARAEMR B E R L -

» 159 Directed Knowledge Discovery #5784 B 4% o
> EEFRARER
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5.2.3.5.

DM 2 % 47

® Visualization £ #7 °

® Non-Visualization 4 o

v

AN N N N N

‘/

Market Basket Analysis °
Memory-Based Reasoning
Automated Cluster Detection ©
Link Analysis °

Decision Trees °

Artificial Neural Networks ©
Genetic Algorithm o

On-Line Analytic Processing (OLAP) -

® Automated Cluster Detection

v

/

Wy

€ K-Means Methods :

\

O JeB-°MacQueen * 1967 pr3T i -
O 2#4EEE-

W BT K # AR AFET(Seed) -

ITHREAM B &HRE L ERE

(HEEH AR

N ARTFRERGTOS BAE ARG RBREXLT

SHETE Mg

B HEHRAEBRTFHAEAZSETHRR Y T B

PR ER I BHIOFET -

B ERATEP
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(B B3RS R

DMz £

Automated Clus“t'é-n_getection
IEEE K-means Méthods

Step #1

W01EIH26H EHA EXEREFAE AR TR

Automated Cluster Detection
B EE: K-means Méthods

2001E1 A 260 £8HA
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ek g BiLms it EL AT IR AATR A0 BRE
(HEZER HE)

DMz Fefii

Automated Cluster\Detectlon
EH: K-means Me‘thods

20014EI A26H 28R EAEREAE HihE TS

O TRFELR N &EE %
O  Natural Association : 3% 44 5] — 18 Cluster + &4 & k44 1

o

O Similarity : 4% 54 F] — 18 Cluster ¥ &9 F ey 4L JEF
ABLEY o

o K=?27?

B 3%4E Michael Anderberg € FrAifiz 588 % - K &
HFAEL12:34-8:12526-52-
0D AAEEREHERES A
Categories : ER2# > wARE - HEH &
Ranks : X>Y>Z+» E2RX—-2(X-Y)>(Y-Z) -

W Intervals : ®ZRe2ESE - @ FEA Geometric
Distance Metrics # % -

B True Measures ©: #ERE(0-0) 8915 » @77 {2
Aam e AERTF -
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(i BEA A5

140

Scaling vs. Weighting

W Scaling
> REFESH - BSHTULRE G ELRORE
)

> flket BE- BE- BAZM&ZwE T
DA R i 49 Scale AosdRIE o
B Weighting
> HEFEEHENAET S AUNMLEEURE
A
> fldet AERRE EFeoBafmER
898 > BTLAYT 4 Weight £ % > Weight .45 -
K-Mean &%z 25
N GRAHARTERNME -
W o daed ¥ BEAR R 5 A H A B AT e B
B B-ShE R AR RN R PR A L
SENHEL AN AR A -
K-means 7 7% &4 4 L35
B Lo fiEE R F) 8948 44 78 F(Initial Seeds)
B {73 BT -k 5@ oo g (Centroid) -

B & A Probability Density B4X, Distance R 448 o

Gaussian Mixture Models

]

£ K-means # &6 — 3% » 4& B Gaussian Distribution
(Probability Density)H 4%, /& & &4 Distance R 4% -

1% % JE P AL % %4 FE (High Dimensional) ] 25 ©

Mixture Model: B % & — g e9 4% F 204 T 3F % B0 16
&) 4840 (Sum) > ¥ FE -

Soft Clustering : Btk R €5 —BRKBEEZR 4
BLB| R B &9 44 3045 -

BE*

N RKEFHGEART IRETHEZV MY
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B SILRAREELR S ITEER AT &M HRRE
(BE#ER  HE)
Means -
B Estimation Step
» 3 EE— &) Responsibility » it 45 B4k %
Weights

> B H4 B A %69 Responsibility &2k € &4

|4

i RZ B-7 5369 Responsibility &9 25 & 53k 88

—_

W

o

B Maximization Step
> H—{AZKN & Mean G &A1 A Fokbeg oo B
o
> ERLTBAZFZHAGH AL -

DM 55/

Automated Clusfe-rpetection
¥ s Gaussian Mi)r:ture\@odels

b=
HBUERY
Responsibility

. i, i
i O S

SR ER
FginK
Responsibility

MO

BRERY

Responsibility

2001FEI IR EHA EXERTHRE SHOR TR
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(L R#5 AE)

Automated Cluster Detection
5 EvE Gaussian Mixtuie Models

e
NEER

./
RS
HEME
HyTWeight

REWeight, S8
HMeantr [7] A LELE R
001 AWBHESHRA EAEREAE HE TERE
€ Agglomeration Methods
o K-means vs. Agglomeration (5 %)
B K-means
> ERBEHEREsE -
> O RFA AR LB ENESsERN -
B Agglomeration
> H-npeth—oa@ o
> MEREEMOYEBALIHMRASEBLE -
oz 3r Similarity Matrix
€ Divisive Methods
€  Self-Organizing Maps

5.2.3.6. DM vs. OLAP

® OLAP
v OBRELE -
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N ey TR R  & 4 M i RS
(B R
v EREELEMBE  BEA OLAP LA BEER e BN -
v R #E 847 K(Explore)& & ©
® DM
v EREE -
v O BEREEBR -
vV BRIBBERER-

5.2.3.7. DM aykk

v &% X % % Non-Visualization 7 5% 1k 3 2 Visualization 7 # 2 8o
V. hofTAEBRA 69 DM $ARAE PR G A MR ey DM Bk -

Vo e fTEERE HURPTAF IR -

v 4of DM 43 F R 0 EA Web #2 XML 235 % & WM (Web

Mining)

v e f7{E B DM £ 4% % CRM (Customer Relationship Management)  »
® ZRKEAL

vV EZB/uMgEARELE -

v BiEo ey DM EA (UCLA) -

vV BREBERLZGNEE -
® * Kdnuggets 2000/10DM A B ##3HE » Ak A 3104 » BT £74

v 40 BAF 55 18%
v 40~60 46 15%
v 60~80 70 23%
v’ 80~100 57 18%
V' 100~120 53 17%
v 120 Lk 29 9%
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(i B85 - #F30)

9.2.3.8.

144

o  muk

BER B BILEBEE LS

DM 48 B & &

v" DMI (Data Mining Institute) » http://www.cs.wisc.edu/dmi/ e

v' KDNuggets » http://www.kdnuggets.com/

® B

v' IBM (DB?2 Intelligent Miner for Data v6.1)
X 4% IM for Data v6.1 °

L 4
¢

* o

Enables knowledge workers to identify and extract high value

business intelligence and communicate results to business users

for further analysis and decision making °

x

LAA hor

b A

H#i 4 DB2 2,3 1% DB2 Joiner i 4 H 4k 9k DB2 & & -
YA &

[}

Analyze business information more effectively

B A new associations visualizer -

M Extended data exploration

B DB2 Intelligent Miner for Relationship Marketing v6.1
Improve productivity through

B Visual Warehouse Integration °
B Export to spreadsheet ©

W Copy to clipboard -

B Print visualizations =

Control cost w/ new scalability options

H DB2 UDB (Universal Database) v6.1 support «

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

B Paralle]l processing for Value Prediction -

Take advantage of powerful resources through enhanced
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A LEABEELSL THIRAA R &4 H B3RS
(HEEHZH 5
mining solutions
B SAP Business Warehouse integration o
B SPSSv10 ¢ 0 integration o
H  IBM GBIS (Global Business Intelligence Solutions)

consultants ¢
® EEE
o Classification : Bt o> 8 Z i@ % 7 15 A 1€ A Pattern &)
Deviation » T LA F RAEAE ERIERAF o
0 Predictive Modeling * X B % 5 HH@EPL B EH K

(In-Store ¥2 Internet)Z. Pattern » =] LA FE 8] & R B4k o

N

O  Association Discovery: # & 77 35 ¥ A% H Ak 2 B &5
EEL—RRH -

0 Sequential Pattern Discovery : S &7 ¥ LA2% H E 2045 5 % 5
Z_#8 BlJE #K &4 Pattern o

0 Clustering @ #&Fx 2> 8] 7 LAZE SL 9 35 B 28 A RARHBR A F)
¥ EEEME P #4T Cross-Selling -

o IBM
o ISV (Independent Software Vendors) -

0  SI(System Integrators) -

O VAR (Value-Added Resellers) -
€ OLAP Server - 94

o Essbase OLAP Engine

o  Hyperion APIs «

o DB2RDBMS -
® L4k
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DB2 Intelligent
Idiner for Data
vh.1

UDB Erterprise Ed. Ext. V5.0
UDB E,nterpnse Ed V5 EI

W0IFEIFHEHA

BrEEmerE: IBM (DB2 Intelligent Miner for Data v6.1)
T2 Clien

001F1 A 26H EHA BERAEREAE S0E TR

v' IBM (DB2 IMRM v6 ° 1)
¢ IMRM = Intelligent Miner for Relationship Marketing °
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M A LB E AR THRBMR &4 5 Bt
(LE#E3 /R
4 A suite of industry- and task-specific customer relationship

marketing applications which employ DM in a structured
process ©
® e

o Parallel support on SP and SMP -

o Logging enhancement ©

o Database access optimization o

0 DB2 Intelligent Miner for Data v6.1 support °

o DB2 UDB v6.1 support ©

o  Euro Currency support °

® e

0 Data Preparation Module : #5845 2 a4 & - AL &1
Predictive Modeling 1F # o

O Model Build Module : 4 78]3X &4 F 4# F Tree Induction 2,
RBF (Radial Basis Functions)#% #7 » £ 3 #1345 R F] &)
Predictive # X,

o  Customer Focus Module : 42 /| Model Build Module = 4
AR HHBREEFFE -

O Business Insights Module : 45 A Clustering 4% 47 B % i B 4%
BP BB -

o Data Manager : #1321 & -

® Lo

s
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Support" » Michael J.A.Berry » Gordon Linoff » 2000 -
4 "Data Mining Solutions" > Christopher Westphal - Teresa Blaxton »

2000 -

L J

"Educated Guessing : How to cope in an uncertain world" » Samuel
Kotz » Donna F » Stroup » 1991 -

"Developing Analytical Database Applications" » 1999 -

"Cluster Analysis for Applications" > Michael Anderberg » 1973 -
"Modeling Data for Expert Systems" - IBM Red Books

* ¢ ¢

"Intelligent Data Analysis ! An Introduction” » Michael Berthold -

David J - Hand + 2000 * http://www.springer.de °
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® Clustering for Acute Viral Hepatitis with Numerical Clinical Data o

® A
v

v

® i

v

B R

BLBF % 2 R 5 ABH RR

4% % ME BT # (Acute Viral Hepatitis) X & 5 B &5 8k & B 4849 — 424

ﬁjé °
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HTHAEwARE  BAAEE DM A P2~k !
Clustering
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HE - BARAEHFRYGEH -

B F @A REEIEE 5 a0 X R ity FH ik {2420 DM 7 £
BT R RAE 2 o
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ID -

Diagnosis Code °
Lab Data ¢
Clinic Data (£ % > i) -

AN N N N A N N

Pathology Data -

® MEImE
v' Given

4 Data from a set of medical patients » where for each patient one
lhas a various number of time-series observations - each time-series
of different lengths and different intervals (£:15] 42 3%, * measured
several times a day for a various number of days * depending on

the patient) -
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® 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 (4.3, 3% * 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
especially if 2 visits are close in terms of time - Note that a visit here
can range from days to months - How do we know which set of data is

useful and which set is not? It is important to take out un-useful data

because they might affect the accuracy of the result e
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v" Formulate the Problem
€ Given a model for data -
€ Define a distance/difference model -
€ Cluster data using the distance model =
v Get some real clinical data eventually
o BEEHBEEMTH

v "Acute Viral Hepatitis - Clinical And Laboratory Features » Symptoms

{

And Signs" > DOI10.1036/1096-7133. ¢h295 » McGraw-Hill »
1999/02/10 -

v" "Acute Viral Hepatitis : Differential Diagnosis" » DOI
10.1036/1096-7133.ch295 » McGraw-Hill » 1999/02/10 -

¥v" "Progression Criteria for Cancer Antigen 15 ¢ 3 and

Carcinoembryonic Antigen in Meta-static Breast Cancer Compared by

Computer Simulation of Marker Data" » Gyorgy Soletormos » Per
Hyltoft Petersen > Per Dombernowsky ° Clinical Chemistry 46 & 7 >
p939-949 > 2000 °

¥v" '"Description of a Computer Program to Assess Cancer Antigen 15 3 >
Carcinoembryonic Antigen » and Tissue Polypeptide Antigen
Information during Monitoring of Meta-static Breast Cancer" » Gyorgy
Soletormos > Vibeke Schioler Clinical Chemistry 46:8- pl106-1113:
2000 -

voOMEBRART X - BEFLIE" > esE  2000/06/28 0 & d Mk 24
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v" "General Probabilistic Framework for Clustering Individual"> NewYoik
University * 2000/03 »

hitp://www.ics.uci.edu/~datalab/papers-by-date.html

v' "Time series" - http://www.cs.ucr.edu/~dg/kddtut-dg-das.ps -
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