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Chapter 1. UIMA Overview
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TR TR TR 1 P AR AT, TR (R SRR T 71
HHHHHHH 1 THHH HFHHAHHE, HHHRH TR T HERHH TR T TR R
T CHRHERT B HHERTRAT HHHE PR TR 1 AR TRARHRE 3 TRAT T SRR A 4
HHHHHT HHE HHHHHHA R,

8. HHHHHHHT HHH HHH 1 THHAHHHHHIE THEAHHHHHR R (THHE) HE T S SRR
HHHHHHH 1HE H A SHRAHRAAR f R, et 2, UL J U0 0 J 00 0O 0
Uboooboobobo0o 0bobob 00bob0obooboo bobog ##
Ubo0000b0ob0o0oD 0ob0 bO0ob00o0bobOob0o 0obDO0onDOD #44
FHHER T THATRATE T TR,

o HHE HIHH HF AR T TR T TR R HAHHHHRRAR HHHE. T TR
A2, 000000000 0000000 oboo0 goooog
goboobooboooob obobooo bobob&#OOD00O Oooao
goboboboooooboobooon.

o HHE THHHE THEHE TR HERHHE T TR T TR R R
HH R AR 3, D 0 00000000 00000000 o0
gboboboboobobobotbo ooboboboa#&#0000
gooobooooaobd.

O. HHHHH HIHE Hit THHHHHHE THE HE TR HHEHHE T AR T
HiHH RS, R 8, D 0 00 U0 000000 00ooo0o ooooo
#UOUO0O0O 00000 00000 000 D0o0000D00O0 4 #HHH#E 10,
ogbob ooobobooob booobbO boobo#&#OOODL DOOOOo
U000 000 000000 OO HHH tHtH H tHH 1 T R
HHHHHHT HEFHHHHHE THEHHHHE R HH TR TR T SRR TR 1 TR
HIHHHHHHI.
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Changes from Previous Major Versions

1.3. Changes from Previous Major Versions

THHHHE HiH THHE THEHRATR HHHRRE A TR, HHRHHATE R R SRR R 1. A4
HHHE A 2.0 (HHHH 2.0 HIHHEHRHE HHH 1 THEEHHE R | T R R T
FHHHFHHE THHFHHHHRE 1 TR T R TR, 3 HHRHRAT TR T TR R
TR T T TR H TR S TR R HHR. R i 1.4,
HHIHHHHIHHHE THIAHE HEHE T HERHH T | 13 #H TR 3 T
AR P

FHHHE. HitHHE HHHHIHE HHHHE T TR A T T TR i
FHHHHE HHHHE HHHHHRA TR B TR T SRR 1 TR R SR
THHHHE HiE A TR R HATH TR TR B TR TR AR

1.3.1. Changes from IBM UIMA 2.0 to Apache UIMA 2.1

HHHHE HHHHHHHE THEHHHEH HHHAE SRR TR R 2.0 HiHt tHEHHRAE 2.1 5 HiH,
HHHHHHIHHE HEHHHHHE TR TR TR HHRHH AR 1A T AR 2.1,

1.3.1.1. Java Package Name Changes

HHHE HHE HHH T HHH TR TR HHHTHE T R T R T T
Or g. apache #HHHHHE HHH com | bm HHEHHHE HHHHE HEHHTE THEHHE HHHHEHH HHE . THEE
T #HHHHE v ef er ence_i npl B HHHHE HHEHHRHHEE B | | B S ST fHEHE
HHETHT HHEHHTHHHAL, #H A com | bm ui ma. ref erence_i npl . anal ysi s_engi ne ###
HHHHH#H or g. apache. ui ma. anal ysi s_engi ne. | npl . A HH HHH HHTHHHHHEHHE T
or g. apache. ui ma. t 00l s #HH# HHHHHHH HHHHHEHE ##HH#H# or g. apache. ui ma. adapt er .

HHHE HHHHHHHHHE TR TR SRR HHH TR T R R
HHHHHE THEHHHT HHHHE TR, #5700 O O O O O O #4 SHHH i,
T HH HHHHE THEHE T 1 TR com | bm Ui ma. nypr oj ect (WA #HFHE #HE
FHAHHHHHHT) , #H HHHH T T

1.3.1.2. XML Descriptor Changes

FHHE HHHE HHHHHHHE HE P TR SR T HHHH #Ht bt tp: |/

ui ma. wat son. i bm com resour ceSpeci fi er #thttp://ui ma. apache. org/

resour ceSpeci fi er . #H HHHH #H #HH <f r amewor kI npl eent at | on> #HHHE #HiH H
or g. apache. ui ma. j ava ## or g. apache. ui ma. cpp. #HH HEHHHHHHH HHHHHE HHHE HHH
HHHHHE TR,

1.3.1.3. TCAS replaced by CAS

HHE HIHHH HHTHE T TCAS HHHHHHHE HH HHH THEHHH. T HHHHE T i #HE
T I CAS HHHHHEHHHE. (T (T T T HHE Tt TCAS i #H # CAS
#H #2.0.) #HH# #HHHHAE CAS. get TCAS() #H HtiHHHHHE #HHH# CAS. get Current Vi ew() ##

CAS. get TCAS( St ri ng) ## HHHHHHH #HHH CAS. get Vi eW( St ri ng) . A HHHHHHHHET tHEH

UIMA Version 2.3.0 Overview 9



Changes from UIMA Version 1.x

THHHE HiHHE T HH T T R T . TCASExcept i on,
TCASRunt i meExcepti on, TCasPool , ### CasCreationUtils.createTCas(...).

T R HRATRE TR T TR PR SRR AT

1.3.1.4. JCas Is Now an Interface

HHE HIHHHHH HHETHHHHE, HEHE T S e O O O O O S 5 #H
HHETHT HHTHHE HE HHH T AR, or g. apache. ui ma. j cas. JCas, #HHH #i HtHHHHHHH
FHAHE THHHE HHHHE T T T R T T ST 1 e (e
FHAHHHE HHHHE P TR T PR HHE AT T S
or g. apache. ui ma. j cas. JCasReqi St ry #HHHH. tHH tHEHHHHTHH HHHHH HHHE HHH

THHHHHHR TR T TR, SRR TR HH T HHRR AT R R

A THAHHHE.

1.3.1.5. JAR File names Have Changed

HHHE HHHETE HHHE TR R S T R, SRR R T S

THEHHTHE HE 1 T S T T . i s ui ma_core. j ar
HH#HE Ui ma-core. jar . #H#H##F Ui ma_j cas_bui | tin_types. | ar #H HHH HEHHIH HE Ui ma-
docunent - annot at i on. j ar . #HHHHHE, HHHE ) Vi nCi . | ar HHHHE #H T AR | | D SHERHEHEE

THHHHHE HEFHETHAE | | DI VI NCL HEHHHRHTHT HE THHE HERHHRHHR THHTE R T TR R

THHH THHHHT HHE THERHTHHH TR, HHHE R HE TR TR HHEHHHR R
HHHHHHHHHHRH, (HHH TR 1AL, HIHHRAHH HH TR TR [ 13)] #HH #

1.3.1.6. Semantic Search Engine Repackaged

FHHT HIRHHHHE T T HHRE HA TR TR R B TRAART TR B 1 TR
THAHAHE. HAT HHHHH TRAHRA T T TRATR T TR TR T SR iR
THIHT HHTFHHHAHT HHE T TR TR T S [ S A R ]

THIHH, T T HE HE T (B ) T T HHHE T TR IR, i i

AT SHRATRT HRER TR SR 11 Y.

1.3.2. Changes from UIMA Version 1.x

HHHHHHIE 2.1 THE HHHHE HERHHHHAE HHE SRR HH TR A R A
HHHHHHHHHHEHE, 1 TR R R L

1.3.2.1. New Capabilities

THHE HHHHHHHEE HHHE SR, TR TR P TR (T, T, i (16 #H
THHHHHHHE), HiHHE (G4 1HHE THHHHHHHT), H#HHE 1R (B4 Hit HHHHHRH HTHHT) THEAHHHHHE R,
FHHT HIHHHHE H TR, TR R TR TR TR H T TR R TR

THHHHHHE THHHHHHE HEHHHR T . HHHRHHAE L HH TR AR HR R

THHHHH T T THATRHRT HAHHHHL. HHR HRARA T R SRR 1 R

10
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Changes from UIMA Version 1.x

2 FHAT HHH THATRTRE T AR 1 AT R R SRR i AR 14
HHHHHHEHE HHHHAT HE HHRHHHRE, AR A,

THHHHE HitH THT TR R, TR HHRE TR HERHHRHRAT SRR AR

THHHHHHHT HEHHHHHTHRT HHHHHRATR T AT SRR T TR HRHR. R
THE HHTHHHHH 1 THEHHTRHHE T THEHRHTR H T HHE R HH HHHHE R HHAH R
THE HHTHE HHHHHHHHHHE HHHRRHH TR, THATE TR SRR HH R A
w7, U0 0 0000000000 O0ooobooboboo obooboa#&# o000
gboboouobgooob ooboobooboboo booooa .

T TR AR, 1 T TR, HH TR R,
FHHHFHRT HE HHH R A TRATRHR A TR T R TR 1 .
FHHHE 1HE HA FHHHHHERE T R R AR TR SR (AR 11 R R
HHHHHHHHAH AR AR A, D0 00 D00 0000000 0D0bobooogoo
gobooo##0000 0b0oobob0o boo bobobooboobo booooo.

1.3.2.2. Other Changes

T HHHTHAHHHAT HHTHRHHHR R, 1 TR 2.1, T # HH

HH HHHHHHHH TR, SRR R T TR SRR AR

T HHHRHHHHHHRT R SR 1 3 R A
AR _HHARATRA. 313 AR AR S AR i 1 i
THHHR T B SRR SRR

THHT S HATH R, HHHR AT, AT HH T S R (T R AR
IR, TR FHH HH PR

IR HHHRHE SRR, TR L SR T TR TR, 1T
THHHHHH HE HiE THEHRHTHHHRHT HHE T T TR TR HHE TR, T
HHHHE HIHHAH i HHRAHR 2.

#D) -

(#2)

#1) -
#1) -
(L) — HHHHHHEHHH R (H2)

B HHEHHHA HHHHHHEEHHE 1 HHMEHE SHHEHHHE, T HHIEHE I S HHHHHE HHAEH HHAH
HHHHHHHHHH.

(#2)

FHHHE. HHiF HHEHHHHHIE TR TR SRR R R

. HHH TR HHHHE HHAHE T TR R,
THHT HEHHHHHHE HHTHHHHHTRT HH HHHHHRHTRHRT T HHRAHRHT T R
THHHHHHHHHRHHE.

THHHHHHE HE A HRHHRHHARA. AR L #iE process (. . . ) HHHEHH - #
THHHHHT HHHHHHHE, # TR T 1 R HHHTE AR HE A

UIMA Version 2.3.0 Overview 11
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Changes from UIMA Version 1.x

FHRE HHHIH T T 105 T 3 R TRATRS TR TR 1 TRATRRAR T AT T
HHHHHHHHE HHHHE HHE HTHHERHHHE HHHHHRAE  THHRAHH TR (H T ) T
THHHHHHHHHHHE THETHHTTHE. TR, TH HHHHE T T TR TR R
HHHH HiHH

THHH THH HHHHHHHHA TR 1 HHHERH HEHE, TR AT TR HRHHHH TR T
THHHHE HHHHT HHE TR TS, TR R R R, TR T R R R
THEHE THE THHE THERHHHEHEE T (T TR SRR, T HHE T, S
HHHHHE 1 HHHRHE HHE ).

AR TRHAHRA, T AR AR, HHR R AR T
THHHE BRI 3 7 1 G 1 S (R H AR HRHHH TR e
AT TRETHET (AT TR (T, FHHERY.

THHHHHHHHE TR TS, T R HHHHR. T TR 1
THHHTHHTHH 1 T TR THE HHE THETHHTRT HHHE AL HHH TR THEHE TR AR #

THHHHHHHHHHHHHH HHHE T R, T HERHRH AR TR TR R
THHT HiHE HHE THHHHHRHTRHRT HHHHHE. TR HRRHHHHHHR T SRR R
THHT HIHH HHHHE THETE R HH TR TR R HRHRA T TR

FHHT TR AR, TRATR T HR T T TR T i
et R

1.3.2.3. Backwards Compatibility

THHHHE HHTHE HH TR HATH T TR H# AT R SRR TR, fi A L #
AR BT $HRE HATT SRR A T TR R 2 8. T,
THHHRE HiHE 1 HHH PR HHH R L3 HRTH BT 1T A 191 T 1,

o IR B TR B SRR T SRR AR, 1 1 1 s 100%
THHHHHHHE HEFHHHHHARR T TR HHH T TR HE T, SRR
HHHHE HHTHHHE HEH.

o HHHE HTHHHHEHHHHHIE T THEHE T R T SRR (), T
FHHHE THHHHHHFHE TR 1 SRR T AR TR HHR A
FHHHE TR TR, 1 AR 1 R AR T TR
FHHHHHRE HiE HFHHE T TRATRAHR TR H T AR R
HHHTE TR HEHHHRHRAAH AR T TR TR

o HH B T R R TR TR TR HRRHRA 7
PR, AR HAHH R TR T SR i
PR, T G TR T SR .

o PRI HHH TR SRR T G R
HHHHHHHHHTR T HHHHHHERHTR T T TR T TR 1 AT R
HIHHHH THE HH THEHE HE.
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Migrating from IBM UIMA to Apache UIMA

1.4. Migrating from IBM UIMA to Apache UIMA

THE HHEHHHE T, TR T T P S R R i i
T, # T T R T THETHE HHHHHE i T e i
FHHHE HIHHHE, T HHH TR T HHE HHHHE T T TR SR HHE T HH
FHHHT HIFHHHHT HEHE TR T T P T T S T, 1 HH
HHEHHHHT HHEHH HHH HHHHHE HHHH i HHHE# or g. apache.

1.4.1. Running the Migration Utility

THHHE. HHEHHHE HHTHHEHE T AR THERHHHE, 1 A HH THEHE 5 TR T,
T FHHRE HAH TR T RS, TR T TR TR i i
TR 7 TR T (T TR R TR i Bt

HHHE TR TR HHEHHHE T TR R A i apache- ui ma/ bi n/

i bmJi maToApacheUi ma. bat (##H##H) ## apache- ui ma/ bi n/ i brli maToApacheUi na. sh
(FHHHH). HHH HHHHE HHEHE THEE HHETHREHHE THEE TR TR HHHE PR HHHEE A T
HHE THEHHHHHL, TR HHHE T R TR,

THHT HEHHHHT HIHHTE TR TR HHE THETRHTRT T TR TR, THATE TR SRR
THHHR THH HHHHHTR THE T TR HHETHE HHT TR THETHHTTHRE T SRR T TR
HHHAHE, HHE HHHERAH 1.3.1, tHEHHHHHE S R R 2.0 #iE R R 2.1# [ 9).

HEHHE HHEEEEHHHS HEEEEEHE HEEEEEE LA A HEOEHHEEE HEHHEE HEOEHE HEEEHE HHEEEEAEHHEEEE, HEEE, S, HEHEH, HHEEHEH,
HHHHE HEEHE HEEHHE #etttt 1,000,000 HHHHHE HHHHE 1 PHHHHE, (FHE HHEEHE FHHEE HEOHHE HHEELERERHE HHEE HHHHEE
FEHHHE S HHEEEEEHE HHEEEEAEHHAEEAEH FHEEE HEOHHE HHEEEEHE FHHE HEOEHHEE HEHHE HEAEHE RN I - Xt P
HHHHHHHHHHHI.)

THE HH TR THAT TR TR, HHHH TR 1 1 T TR TR TR
FHHHHHHIR FHHT R SR TR HHR SR TR TR HH S R
1 HHHE HAHE.

1.4.1.1. JCas Cover Classes for DocumentAnnotation

FHE HHE HHHHE T HHHHHEE T ST R T

HHHHH##H com i bm ui ma. j cas. t cas. Docunent Annot at i on ###

com i bm ui ma. j cas. tcas. Docunent Annot at i on_Type ## #HHH Hit HHH HHH. #Hi
TR TR HE HHE HHHEHE HHEHRE, T R SRR SRR R R
FHHHHHHE T T 3 R HHE

HHE HiHH HHHHE HHE HHH TR SRR TR T, $HH T SR
FHATHHHE T T AT T P R (T T R T . i ¢
HHEHHHHT HHTHHEHE # #H ui ma- docunent - annot at i on. j ar #HHE HHHE Hif fHETHHEHH
HHHHHEE . # U] (] O [ S T, TR HH S R
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Manual Migration

THH HEHHHHE HHHE HHE T TR R or g. apache. ui ma. j cas. t cas. #H #HH
FHAHHHHHT T TR T SR (R (T S 5.5.4, s
THHHHHHRT 1 R i O O 00 0000000000

1.4.1.2. JCas.getDocumentAnnotation

HHHE HHEHHHHHHAE HEHHH# JCas. get Docunent Annot at i on #H #HHE HHHEHH.

HHHE HHET HHEHE 7 I #H# ) Cas. get Docunent Annot at i onFs. ## #HHHH

JCas. get Docunent Annot at i onFs( ) HHHHHHE HiHHE TOP, Ht HHE HiHHE HiHH HiHH HH #H
H#HHHH# Docunent AnNnot at i on. FHHE HHHHHHHE T THETHE THTE SRR #iE #HHRHE 5.5.4, T
HHEHHHHHE HH SR O 000 00 00000000.

1.4.2.

Manual Migration

THHT HEFHHHHHIT HHE HHHE HHRH THAHE HH TR T HE R R SR AR
THHT THHHE. THHE HHHE HERH R TR TR THE TR TR TR TR TR
THE HH HIHE HHE TR TR TR HHHR T TR T TR R SR R
THHHHHHR. HHE TR HHHR, HHAHRAR H A R T T R

1.4.2.1. xi:include

THHT HiHT HHE <HEFHHHHHHES HiE T TR THEHHHHTRT HHE T R T
THHHR, HiHT HiE T HERHE HHHHHRE TR HE TR A THETTHRHTR . 1 T T TR R
FHATE HHHHE, HHE T T T HHE 1 T <HHHRHH> (R SR, i i
Tt THHHHHAH #H AR 2.2, s OO0 00 D0 0000000D0.

1.4.2.2. Duplicate Methods Taking CAS and TCAS as
Arguments

R TCAS HHHH HHHH THATRHHRT HE CAS, Hit 1 T HIRE R SRR T
A 11 HHHHRA T 3 TCAS 1 CAS, #HH# HHHHHHHRAT HHH A TR R R
FHHHFHHR FHFHHHHRA, HR T T R B, 1 HHR AR, AR #
THHT R T TR 1 TR R R, 10 TR 1 R R 1
AT SR

1.4.2.3. Use of Undocumented Methods from the
com.ibm.uima.util package

THHEHHHHHE HHHE TR HHE HHHE R H com i bm ui ma. ut i | A1

FHAHE T SRR T T S TR S 11 i T (R (i fH f
FHHHHHHE THE HIFHE T HTHHE T R, HHE T 1 T T T

FHATHE) HH 1 T TR THEHE T 1 T 1 TR . 1,
HHHE TR THEHHHT HHHE HHHE R T SRR HHHHE T T T S

org. apache. ui ma. i nternal . uti |, 7 #HH fHHHE HHHH HHE HHTHEHTHEE HEHHH HHHHE ST #E
HHHHHE 1HE H#HHHE T

14
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Apache UIMA Summary

1.4.2.4. Use of UIMA Package Names for User Code

HH HHHE TR TR TR TR TR 1 H T R R R HRE R
HHE HHHE HHHE THHERHHHE (T TR | HHTHHE T TR HHEHE R R
THAHHRHHIRA P, HHRHE 7 SRR AR B TR TR, T 3R HA R
A TR HHE P TRAHRT HAHT T TR R (AT SR BT B TR TR, 1
THHHHTE, T T 3 1 PR TR FHHR TR 7 R T AR T HHRr s
(FA., HIHHHHHIE HHHE TR TR T AR TR HHRHHHE, SR R
THHE Hit THHH HHHT HEHHHHE HHHHE HHAHRE HEHHE T T TR R

THE HHEHE T TR T T 3 10 T ST 1 SRR T S T T 1 i
THEHHHE (HHHEE P ) T T TR T 1 T T T T, (s
# HHHHHE HHHHE com | bm ui ma. MyPackage. #HiHH HHHEHHE HHE HHHHHHHHTE HH H HEEHRE S
HHHHHHH #iHH#H or g. apache. ui ma. MyPackage #HHHHHHEHH Hit #HHHHHE.

1.4.2.5. CASException and CASRuntimeException now extend
UIMA(Runtime)Exception

THHH THHHHHE THHT HEHHEHT HHHHE R 1 TR AR, 1 HHATE R R #R #H CASExcept i on
#HHt CASRUNt | MeEXCept | ON #H# HHHHHHE HHHHHE. HHE HiHE H HEHHE, HiHE HHTHE A
THHHTHH THHHE HHE TR TR TR HHH TR THHTE HERH TR THE TR TR HR R
THE HHTHE HHE THEE T HHTRHHE TR R HH SRR SR TR TR T HHE R
THHT HEHHHH, HiE THHE HHE HHRE A

catch (CASRunti neException e) {

if (e.getError() == CASRunti neException. | LLEGAL_ARRAY_SI ZE) {
/1 Do sonething in case this particular error is caught

THHTE HIHH HHHE 1 TR H# B TR AR

catch (CASRunti meException e) {
if (e.getMessageKey().equal s(CASRunti meException. | LLEGAL_ARRAY_SI ZE)) {
/1 Do sonething in case this particular error is caught

T FHHE TR TR T P, (AT ST T BT TR 0 T SRR AT

1.5. Apache UIMA Summary

1.5.1. General

THHTH TR HHE R, HHHAHHRE, SRR HHRE AR H R
THHHHHHHH HHHT HHHE R T TR TR TR R R R
THHHHHTE HEFHHRRA.

THHHHHTE HHHHE THEHHHTRE HHHHE HHE TR HE R TR R HHHHH
THHHHHHT HHHHHHHRH HRAHRH TR, SRR, TR, SRR,
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Programming L anguage Support

AT TR P, BRI HHR AR T TR B SRR R, HH it
HHHHHHEHHHE THIE AR T SR R

THHHTHHTE HFHE THHHE THHE HHFHHHTE HRHTTRHTE # HHRHHHE TR TR, TR T
B HHHE SHHHHHHMEHE S HHHHHHE 1S T A HHHHHHHE 1
THHT HIHHHE THHE THETHHT T AR TR R HHH TR TR R 1 R R
THHHHHHRT HRHTH.

1.5.2. Programming Language Support

THHH TR HHE TR THHE HEHHHRHRHE HHE R TR R
THHHHHHHH TR HHHHR .

THHT HEHHHHT HEHHTE HERHHHR 1 THEHE 3 HHHE HHRHRTRE H 1 TR H TR T,
HHHHHE T HHHHHRHHE HHE1HE T T+ T T TR HHE 1 T T
THHR . HHE B+ HHHHHHHHHHE HHHHE S R HHHHHHHHE T T T TR, I,
THHHE, HH 1 HHHHHHHHR HHHE A TR TR R

1.5.3. Multi-Modal Support

THHT HIHH HHHHHHHHRHTHHE SR T TR, HHRHHRE, TR
THHHHHHHHE THE HRHTHHHR THTRHTRHT, HHEHHRHRHT R, R T HERH SRR D,
gboboouboboobo obobobouobo bbb oobuob#&#0oboao
Uboboouboooab ooboiDoDOioO0U DOOUODOO e i HE HH
HHHHHH.

1.5.4. Semantic Search Components

HHHE HTHHAHE HEHHHE HTTHEHRE HHE THE SR R (R, 2000) HHH HHi HEFHHH TR
HHHHE THHAHHHHHIRE. HHE HHHE T[T SRR S T THERHHHH R
THE H HHTHHHHHE TR HHREHEE, TR TR THERHE HHRHE, HHHRHTE TR 1
THHHHHHT HIHHHHE TR, HE H R R HHAEE TR SR R R
THHT HEHHHHH 1 THEHE T TR TR T R HH AR,

HHHHHE HHHHHHHHE 1 S AR FHHHE S FHAEEEAEAEAEAEHE HEHE HEOEHE S S AR 1
HHHHHHHHI HH SR

1.6. Summary of Apache UIMA Capabilities

HHHHHHT THHHHHHRHHH

THHH T TR 1 TR TR HHTHE AR
HEHHHHTHHE, AR, HTHPRTE T T

2 St R A A B A
3 St 4 A A S
| B A
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Summary of Apache UIMA Capabilities

H+ HH HiHHH HHHHH R A

THHHHHHHE H+ HHH T TR HHHE R

THE HHHHHHE R S+ SRR S
AR H T HRAA R R 3 R
HHE FHHE TP TR TR AR TR
AR .

THHHHHHIRT HAHHHHHRE R R SRR
TR TR FHAHE T HHHR A R
TR HRHHTE AR B TR .

THHHTHHHHTH HHHHAHE T T

THHTH THHHE THEHHRHHHT HE T AR
THHT HIFHHHHTHHT HE THHE AR HHE R
THHHHHHHHHHHHHTR THHE HHRHHER TR
THHHHHHFHHHHHHT T HHE TR R

TR HATHH TR FHE SRR A

TR HATHHE T R HR AR fHHRARH
(FHH), HHHHHHIHE HHHHE HHHHHEE SRR, R,
AR T FHAHRARE HH TR, AT
THIHHHHIHE HiE HEHHHHHIT (FHHHHT) TR T
AT TR T TR SR

THE THEHHHHHE HHHHT T HHE TR SRR (R,
THHHHHHHHHRT HHHHA.

THE HHHHHHHHHT TR T T, SRR
TR TR HHHRHA TR
THHHHH HFH THEHRHTE HHRHAE T TR R T TR
THHHHHHIRT T R, HH T TR
THAHHHHHAT H TRAAR TR TR

HRHHHHHHH HHHHH T
(##H)

THHHE THHHHHHIH T HEFHHH T TR
HHHHHHHHHHE THHPHHHE HH R HH
THHHHHHHHHHT HHHHRHTHHRTE. FHHEHHE R
THHHTHHHHHHHT HIHHETH TR SRR
THHHHHHHTH, HEHHHHHHHHTR, SRR
THHHHHHHHHE T TR,

UIMA Version 2.3.0
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Summary of Apache UIMA Capabilities

FRHHRHHRE HATHAH

AR HEH TR T TR R
T TR BT SR AR AR

THHHHHHHHHHHE tHEHHHH THHHHHHHT HHHTE HERHHRHH TR TR R
THE HHTHH HHHHHHHAHRT TR TR,
TR THHHHHHIT HEHHHE HE # HHRHHRE HRAR SRR
AT HAT HHHHRA
HHHHHHTR THHHHHH THT THETHHHHHRHE 1 THEH R R

THHT HiHE HHTHH THHEHE 1 TR TR TR TR
THHHHHHAHHE.

THHHHHT i HHHHRHRE HH AT

TR THE HiH T THERATR S AR
TR FHHT TR 1 R R 1R
T HHH A

TR TR T R

THERHT HHHE BRI R TR PR
THHHTHHHHHE TR, TR, HHHRHHRA
THHHHHH TR,

THHHH AT

THH THH HHHFHHAHHHE TR HRARARE R
THHHHHHFH TR T H T R

T TR

AR T HHRHR AL PR TR R 1.

THHHHHHT HHHHHHERHR R

THHHTHHH THHHHTHE H TR AR
THHHHHHHH HHHHHHERHTHE HH T AR
THHHHHH THE HEHHT H TR HHHE HHRERARE R
THHHHHHHH TR TR T TR R

HHHTE HIRHHRAR

THHHHHHIR B TR AR AT
TRHHHRHHIRAT TR HH AR R
TR T PR

THHH THHHHHHEHE HEHRHT?

THHHTHHE HIHT HHHHHHR TR T R
THHHT HHH.

T HIFHHE AR

THHH HIHH HHHHHRHHRART HHHE AR SRR
THHH TR TR HHHHE 1 TR SRR H
HH.

AR AR

T TR R T R SR
THHHHHHE HHE HEHHE HiF TR T TR R
H 1 BT

HHHHHHHE TR HHRHH AR

18
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Summary of Apache UIMA Capabilities

AR HAHHHR

T R TR R T AR
THE TR BT THRA TR 3 R
THIHHHHIHE, HHHHHE THAHE. HHHE T

THHE Hit THEHHH TR THERHE HRE AR
HHHHHHHHE. HHEHHHHHE HHHHTHEH, R,
THHHHHH TR, TR, HHE R
THHHHHT HHFHHHHHHL. HHHH R AR
TR H A

HHHHE TR

HHHHRE HE 1 BT SRR A 1T
HHHTE SR T 1 R S i 1
AR AR TR T R 1,
THHHE THHHE TR TR R AR HH
HHE AT

THHT HIFHHHHHH TR, HHE R

THHHHE HiHE THEHHTR TR TR TR R A

TR T TRATRAR TR

TR FHHTHHHRA TR T AR SRR
TR R R TRAFR A AR R

THIHHHEHHHE T THEHE HHE TR A A R

THHHHHHT HIHHHHE T TR

H 1 HEHHHHEE T HHHHE 1 SHAHH)
HHHHHHE HHHHHE HHE HHHE 1 HHHHE HHHHE 1 TR
HHE . HHEHHIE T Y T
(HHHHHEHHHE S THEHE A D).

UIMA Version 2.3.0
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Chapter 2. UIMA Conceptual Overview

THHHTHHHHHHHT HHE TR HTHHTRTRHE THTRHTRHHR TR TR
THHHHHHHT HEHHTE H TR HERHHRHE T TR SRR

THHT HEFHHHT HHHTE HERHTHHE T THEHTRHRHTRHRTHE HHE T T T HHHR T HHHH
THHHHE HHH T TR, FHEHHAHRHE H R HHAHHATHRHE HHHE R TR SR
THHHHHHHHHT HHE THEHHTHHTRT HHE THETRHTRHRT HHHRHTRTR T AR R
THHHHHHHHHHT HHHT TR THATHHT T HH TR R SRR TR
HHHHHE.

THHTH THHHHTHE THETHHTHRHT H TR T T HTHARHE T HHEHRAT
THHHHHH 1 THHTHHTE HERHTRHHE THE AT TR 1 TR HERHHE T TR R SRR
THHHTHHHHHE T THHE HHHH T R

T THETRER THHRHRAT 1 SRR AR 1 THAT SRR P TR AR AT T
R R T R BT T PR 1, SERERAT H PR T T i
THHHTHHHHHE THE HHE TR T TR THETRHTRHT. T T T THE A
HHHHAHHHE [D7), H HIHEHE HEHHHHHE SR T THRAHHHHHRR 1 TR AT

2.1. UIMA Introduction

Analytics bridge the
Unstructured & Structured worlds

o)

Structured

Unstructured Information
Information \
25 &y
Text, Chat, 4
Email, Audio, ' ® |dentify Semantic Entities, Induce Structure DBs
Video E‘/b}) ® Chats, Phone Calls, Transfers
% o ® People, Places, Org, Events
~ ”—f_/j ® Times, Topics, Opinions, Relationships 5_7KB5
High-Value ® Threats, Plots, etc. ——
Most Current Content Explicit Structure
BUT ... Explicit Semantics
Buried in Huge Volumes Efficient Search
Lots of Noise, Implicit Semantics Focused Content

Inefficient Search

gbooooboobooboob obooo oo
gbooobo oboobooobob oboooobo oobo
gooobooboboob obo boobooboobob ooboobo

THHHHHHHHHHHE THEHHHTRHRT HHHHHHHR H R, R HHRHHEE R AR
THHHHHT HiF TR SHRHHHRHE TR T TR, T T
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UIMA Introduction

FHRE HH R SRS, SRR T PR B3 SRR HHTE T S SRR AR 1
THHHTHHTE HHT HEHHR THHE HHRHHHTE SRR HHHEHE TR B, HERHT T TR TR R
THHTHHE HHTHHHHT HE TR HHTHE HHAHRATHHT T R HHRHERHT 1, TR,
THHHTHHE HiF THHHE THE HEHHHE. THEHHAHHTE HHE HHETE HHE TR T TR THEHHTRHRHAT R R
THHH TR TR TR SRR T R

THE T HHRHHRHH TR (FH) HHRHHHRHH T R
FHHHRATRHHH T 3 SRR TR T THHRHRAT SRR TR T AR
THHHTHHHHTH 1 T TR TR SR, T TR H T TR
THHHHHHHH FHHHHHTTRE HHE HRHHH THETRHTRHTE TR AR T R
THHHTHHH THTHHHTHE T TR HHHE BT HHH TR TR
THHHTHHHT HitHE THETHHTHHE FRHHHHRA TR HHARAR T TR

FHHAHRE HHHE THHHRAE, T AR TR HH T AR 1 AR, R
THHE HEFHHHHHE TR, HHHE HHAHHHR T TR T HRHHE A T AR,
THHHTHHHHHHE T TR TR TR T AR, TR R R AR
THHHTHHHE. THHHE THERHHRHH TR TR TR HRHH SRR TR H T HRRH
THHHHHHT HIHHE. THEHHE HRHHRHHATE TR T HHHRTRAT HHE R T TR HH R
THE HHHHHHHHFT HHE R THEHHE R

AT SRR HHE THEHHATRT T FHHH T SRR SRR HHRH T (1 TR R,
THHHHHHHHE THEHHTHRE T HRHHHHE THEHH TR SRR .

HHHE I HEHHHEEHHH FHHHEE, THEE THHHHHH HHHHE S T 1 HHHE T
HHHHHHHRHHH T

o HEHHHHHHHHHHE 1 I R A S ()

o HHHHHHHHHHN T ()

o HHHHHHI

o HHHHHHHHH

o HHHHHHHHHE HHERHHHIT

o HEHHHHHHE U (A, HHHE, HHHHH, ST, 1)

THHHTHHHHT HIHHTHHT TR TR HHHH TR THHE HEHHHRTRT HHHR R
THHHHE HHTHHHHHE HTHHRHRE, TR R

FHHT HIRHHHT HEHHTE TR R AR 3 TR TR T TR HRT R
THAHRHHIRAT HE AR TR R TR, T TR T R
AR BT

THHHHHHHT HIHHHHHR R HRHE T R TR TR 7 TR R, SRR,

22
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The Architecture, the Framework and the SDK

FERHAFRIRHT S TRATRRATRR 1§ G PR 1HE PR HHRH TR R AT
HHHHHHEHHHE TR HHHHRHHE.

THHH THHHHHE THETTRHTHHHRT A TR TR R TR TR TR TR TR H

T HHHHHHHT HHE THEHHE HHRHHHTE HHHTE TR HERHHRT HHHHRHTR TR H TR
THHHHE H HAHHHATE H TR THAHHHRT TR, TR R HHHEE SRR
THHHHHHHHHHT HHE R, HHRHRHHHT, SRR R TR
THHHHE HHHHHHHHHHH TR HHH R SR H R R

2.2. The Architecture, the Framework and the SDK

THHH THE H HIHHHHT TR TR HHARHE R HRHRR,
THHHHHHHHHHE, THEHHTHHH T TR SRR HHHHHA TR

THHT HIFRHE HHHHHHHHRHE HRHHRE TR SRR HH R SRR R
THHHHE HHHH HEHHHRAR HHRARHHARAR HHE T TR AR T R TR SR
THHHHHHRHHHHE. T R HHE R R R TR TR HHHE TR R
THE (HHHHE) # HH+ SRS R R

HHHE HHHHE TR SRR T () TR HHHE T SRR, T
THHHHHHHHE HHE HHHHEE TR, $HHHE T HHHE SR R R (]
T HHHHHH ) HHHHHRH HHRHH .

2.3. Analysis Basics

THHHHHHRT HEHHHHE, TR, TR, FHRHHRRA SRR, TR, T A, R,

2.3.1. Analysis Engines, Annotators & Results

Key

Annotations
Eifires Image Document

Fred Center
(Entity)

Center Micros
(Entity)

Person: P3
(Annotation)

Person: P1 Organization: O1 Person: P2
(Annotation) (Annotation) (Annotation)

Text Document: D102

Fred Center is the CEO of Center Micros. Heis a graduate of State University and excels at golf.

101 . 141

ubooobooboobooboboboooobooboooon oo
oo boobob oboooboboo boobobooboobooo
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Analysis Engines, Annotators & Results

THHT HEHHHHHHE THE HRHTHHE # R T TR HHE THERHTR TR HRHH R S
HHHE HEHHAHHHE HH H T, T T TR THEHHHHE, T R R,
THHHTHHHT HiE THHT HE TR H TR T TR HHHR. R R
THHHHHHHH HHHHHHHRHE HHRHHRHHE A TR AR THERHTRE. TR T TR R T
THE T HEFHHHHHE THEHHT TR SRR HHHHHH TR TR HHR R A TR
HHHHHHH.

THHT THHHHHHHTE HHE R T TR TR HHHHHRAR R, SRR R R
THHTE HEFHHHHHE HHEHRAHR R R HHE TR T HE T TR TR, TR,
THE HHTHHHHHHE HHEHHTE 1 TR A TR HATHTE H 1 TR, THEHRA 15
HHIHHHHIHE HiE # HHTHAHH T A, HHE SRR, $HH s e 6, U U 0 000 0 o
gbooooboo oo oo oboobooboo#&#O0ooOo booooobob ooo
UD0000000000 OO0 O DU #HH HEH#H tHHHHHTHHHRE TR R HH
HHHHE.

THHHRHTRT AT TR BT R (R T TR 11T 1 B, s
THHFRATE, T HRHHHATRT HHE 7 HHRERAT TR T TR 7 3 ST

(1) The Topic of docunent D102 is "CEGCs and CGol f".

THHHHHHT HIHHHHHTE HEHE HHRHE HHAHRHR SRR R TR R AR
THHHTHHTE HHFHHIHHE. 17 HH T TR TR T HAH 11 3 R R 1
HHHHHHIHE, T ST # TR TR TR 102 HHHHTHAE # HHTH, HHH
HHHHHHIHT HHTHAHHHE T AR AR 10, Hi H#i TR HHHE TR THEHHHAT H T
FHHHFHHI FHHT HHRHARHHRT HRHRAR HH TR R

(2) The span from position 101 to 112 in docunent D102 denotes a Person

HHE THHHE HHHHHHRH | HHHE 2 SR HEHEH R TR T fH TR R
R # . s R U U U U O # 0 U U U U O AR THEHE TR SRR
THHT HIHHHE THE HHHEHRHE HRH TR HHHHHE 1 THEHE R TR

THHHHE HATHHHIHE TR TR TR HHE R, HH TS, THE T HRHHE TR 1
THHHHHH THHHE HHE TR HHE T HHRHHREHE TR R R

(3) The Person denoted by span 101 to 112 and
the Person denoted by span 141 to 143 in docunment D102
refer to the sanme Entity.

THHT HIHHH THHHHHHTHE HH T TR T T TR TR TR HHE HHHE
THHHTHHHT HitHE TR T T HHATTRHTRT HHTH AL HHTHH R TR TR
THHT HIHH H1 THEHHE TR TR HHAT TR THE TR H TR 1 TR 11 HHHE HER T
THHHH TR

THHHTHH THHHHHHE. TH HHH TR HE TR HHE THHHHTR AR TR 5 HHHE T TR
THHHHH TR TR HHRRE AR .

24
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Representing Analysis Resultsin the CAS

IR HHHHHR TR BRI SR TR G TR (R T G HHH R
THHHHHH THTHHHE T TR THEHRHE HHEHRHAT HHE TR SRR T SR
THHHTHHHTH HHHHHHHHRTRT HHHHTE HHAHHHE SRR T TR HHRHRHAHE T AR
THHT HIHH HHHHHHTRHE HRHHHE T TR TR TR T HERHHR TR HR R
THHHHHHHT HHHEH.

THE HTHT HHH THETHHTT THHE HHRHHE SRR HRHHRHHH TR TR AT

HHHHHHHH R, et L, D0 D 000000 000 Doobaoaon
gboboou bobobouobobobouobo#&#Ouobo boubooob ooo
00000000000 OUODUO OO e tHitH tHi T SRR T HHHR
THE HHTHHHHH T TR TR TR R

THE HHT TR THEHHHRHT TR H HE R SRR TR TR HERHRR T HH
THHHHHHHHHHHAHTE HHE HHH TR HHHHRHR TR HHRHE R
THHHHHHR. HHE TR 7 TR SRR TR TR HH TR R AR HH
THHHHHHE 1 TR HH A T TR SRR AR TR T TR

2.3.2. Representing Analysis Results in the CAS

AT R TRATRATR R R TR TR 1 17 HHHH T HHHHE (T ST
THIHHHHIHHHIHE, T SR 1 TR R SRR (HHH) DA T
R

FHHE S S R I SRR T THHER THI SRR THE SR,
HHHEHE S I A T T S Y S EEHE S B 3
HHHHHHHE HHHHHE, HHHE 1 SEHHHHE (1 1 HHHH) HHHHHH 1 HHHH
HHHHHE HHHHHE, HHEHHHE HHHHHHE 1 HH THHHE HHHH THHHAE HHHES 1 T
HHE 1 T I S et .

THHT HIHHE HHHHTHHHHTE HERHHRE THE AR T TR THE . HHE
HHHHE HHHHHHHHE TP HH T R R TR i R 4, O O O
gobooooobo#&#O000O booooooooo.

H HHH HHHHE HITHRRHHHE HHHHHRAH AR 2 (HHHHHR THEHE T R

(2) The span fromposition 101 to 112 in docunment D102 denotes a Person

THHHHE HHHHHHFTE HHHHHHE TR ST HHH HHE TR THERH TR HH T HR
THHHHHHRE, THHE 1 HHR HRHRE H R R T R H TR TR T HH R R
THHHHE HiHE T TR TR TR SR

THHHHE HiH T 1 3 HHRHHRT HAHHHRE HRA SRR, TR R R R S
THHHHHH T THAHHHRAT HHR HHRHHHRE A TR TR T R H SRR T A
THHHFHE. HH T TR H# A TREHRAT 1 1 R R T T

Lt 1 S S T SRS T T T T 1 S 1 S, TS T T
Tt HHHHE AT T T () i T R 1 S AR T (]
I AR AR ) S St TR R
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Representing Analysis Resultsin the CAS

R AR HHHHR B HHTRE TR T TR BTt B TR, 10 HR
HHE THHHE HEHHE AR T TR R,

THE HHTHHHHHHE T, R T R H 1 A HERHHE T TR H TR
i e, O O U A O 0 O 0 OO O O O O HHE H#H tHHEHH 1HE R 5
AR #HHHE.

R A A O 00 0 000000000 bOo0o0booo oboooo
goboboooobo oooboo ooboo oobboobo bboboob boooooo
goboboooobbooooboooboobbo oobooboobooo boooooDo
gobooobob boob bbooobbo oobbooobobooo obooo
00000 00bo00b bOb0o00bbo 00000 #4##

FHHHHE HiH 11 HEHHRE T R HAHHR HHHR A T TR 1 R R 1 i
FHHHHHE H1F TR T TR TR

FERAHRE HHE 1 SR R B TR L SRR TR 1 THRHTRRE. T R,
U000 000 #H###ma st 0 00000000000,
U00D00000D00 #0000 0000D0.

2.3.2.1. The Annotation Type

1 HHATHHH T THEHRATE TR A R AR B HH TR TR SR TR
FHHHHE HHHHHAHHT T T TR f

THHT HEHHHHHTHHTE T THE T T TR T AT THETRHHE T 1 TR, T
HHHHHHEHHHE THAHE HEHE THAH HHEHHR e, it O D D O O s 0 0 O | s
THE HHTHHE HHHHHHHHE TR TR HHRHHE TR HERHHRE THE TR 1 15
THHHHHHHHHE THTHHHRHTHR HHTHHHE THETRHTRHRT HH TR AR e s O O O O U #
U OO AL

THHT HIHE HATH T 7 TR T SRR TR T R 7 SRR R R A
AR 1 TR BT 1 5 .

THHHTHHHT HHHHT HHE HTTHHHE THETHE THE R 1 TR T TR H# THHHRHAE,

THHT HEHHHHE, HHE TR 1 TR THATHHTR THE AR T TR 1 R 7
HHHHHHE THEHHHAE HEHR 1AL i 143 1 iR #102. HHH HEHEHHR HH R SR
THHHHH HHHHHHHHHH T R T TR 1 3 TR HH 1 TR T TR TR
R 101 #1112,

2.3.2.2. Not Just Annotations

THHFRT T TR R 7 TREHRAT SR P AR PR 1R 3 R,
THHHHHHHHHHE HiHE T T HHRH TR T HHR 1 1 . # I HH # TR TR
FHERAFRE T R BRI THRTRARRAT HRE TRARR T AR HH SR 11 .

HHE Hit HHHHEHE, HTHHERH PR 3 TR (HHHHREHHE HHHHE T HHHHE SRR,
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Representing Analysis Resultsin the CAS

(3) The Person denoted by span 101 to 112 and
the Person denoted by span 141 to 143 in docunment D102
refer to the same Entity.

THAHE THAHHHE TRATRHHRT HE TR AR 3R f R R, T 31
AR HH i i LOL #9102 7 B (A, R B 12, HHHR AR i Rt

T VAL # LAS. HHHHHRARE 3 HHHHHTE AR (T (ARt fHH S i e
TR, T HHHHE TRATE TR R TR P AR 1 1HRE TR R i
AR T HHR 2, HAR TR HIH R T R .

THHTE HERHHHHT HEHHTE HIRE HH HRHRHRA TR 1 T HHR 15 AR R A
THHHHHHFT. T TRATRH A 1 T 1 AR H A TR R
THHHHHHHHHE HHHERAHE HHHHHE SR 1 TR (T TR R A 1 R
HHHHHAHHHT) . HHHE IR A s s O 0 OO0 O 0 0 0 O O O O A #He
THE FHHRE T P T SR HAE TR BT 1 B, HHHRHRTE 1 1 (e .

THHHHHIHE HHHE T AT HHHEHHR HE L 32 THEH HEHAH R A
THHHFHHRHHHHE. T R TR HRAR 3 R R R Fr edCent er . ##
HHHHHHIHHE HHE THEHHRHHHRH SRR 3 HHHHAE, THETE HHHEHHR T R R
HHHHE H1 HiH 72 1 i A A OO 0 D D O 0O O 0 O O #HHH.

HHEHEHE 2.2, HHHHEHE (HEH A T SR SRR S HH R ((HEDI [ 23] #HEH
THHHHHHHHHHT HHHE HE TR THAT T TR T TR THEHRHTHT TR R
THHHHHHTH 1 HHEHE. THE HH HHH THET R TR TR HHHE T HE TR T
THHHHHHHHHHT HHHHHRHT T HAHHE TR H TR

2.3.2.3. Multiple Views within a CAS

THHH TR HHE TR R TR FHHHE THEH R TR R
THHHHE HiE HHHHHE THE TR THETRHTHHE SR HHE R HHTRHHA, HHHE TR, T TR
THHT HEFHHHT TR HHRH 1 TR TR TR, H TR R H SRR R
THE HH HIHH HHHHHHEH.

THHE HEFHHEH HHHE HE T THEHHE HH 1 TR, THEHE T R TR AR
THIHHHHR, HHHHHE THET THE T HHHE TR, T T SRR SR TR TR T
THHHHHHT HHTHHAT HHE .

THHHAHHE HHAHHHE TR 1 HREH TR TR T HH TR FHHRARA 1 R
FHHHE TRAFRHTE AT HE SRR TR 3 RS i TR S AR
T AR T 1 AR HH T R TR (AT SR R (T e
A S, 1 DU D 0000 D00 0L00D0 0b 0b 00ooboobO ##
U000 O00D0b0b0 000 D0bLO0bD0o0bD0ODO DO0ODUOD #4# #HHHHAES,
goboooboboooob boooboouobo oo booob#&#ODOOO
gogbboooob boo oobooobbooob boooobo.

UIMA Version 2.3.0 UIMA Conceptual Overview 27


../tutorials_and_users_guides/tutorials_and_users_guides.pdf#ugr.tug.mvs
../tutorials_and_users_guides/tutorials_and_users_guides.pdf#ugr.tug.aas
../tutorials_and_users_guides/tutorials_and_users_guides.pdf#ugr.tug.aas

Using CASes and External Resources

2.3.3. Interacting with the CAS and External Resources

THHT HiHT HHHHE HHHERHR HHHRH 1 TR TR TR THAHHRHE HHRH BT R R
THHT HIHH TR

T TRETHER T AR TR T THAT HRE T SRR TR AR
THHHHHHIHHE, THEHHHHE TR HHAHRHHRH, HH R TR SRR T
THHHTHHHT HiHE THETHHT HHT TR THETRHTTHHE SR HHHE T SRR TR R
THE HHTHHHE TR T TR T HRHTRHRT T TR HEHHHR TR
HHHHHHIH HERHHHHE 1 e A, U 00 D0 0000000 #0000

U D U0 O U D OO U . HHH HHEHE TR HHE TR T, HHE R R
THHT HEHHHHT H HIHHHRHTHH TR HE TR FRHE AR SRR TR # TR
THHT, HiHE HHHEH.

THHE HiHH HHHHHHAHHHE HEHHPHHAH, HHH HRHHRHE T TR TR TR TR
THHHHR TR TR 1 TR THETRHHRHE THEHHE TR, THETHE T R 1
THHHHHTE HEFHHEHE HE 1 T T, THATE R HRHHRHATE HRAHE HHEE AR T R
THHTHE HH HHHHE. T THHE HHFHHHHE THETRHTRHHE TR TR TR T AT R,
THE HHT TR THEHRHE HRHHHHE T THER TR HHHE THEHE THETRHTHRE HE T HE TR HHAEE
THHE HiHHH tHHE HHERHRH, R e 5, DU U0 D0 0000000 #0000
gboooboooboooa.

FHHF HHHHIHH TR, T R T A ST HH B, FHH TR R
THHHTHHHHTH HHHHTHHTT THHE HERHHTHHTE TR THEHHT TR TR AR,
THHHR TR, HERH TR HHAHE, T TR HERHE AT SRR TR
THHHTHHHT Hit 1 THEHHTHHHE THEHE T TR HHE THEHE HTRHR T HHE R T,
THHHTHHR . HHTE HHHETRHE TR HHE R R i e 1, D0 U 00 00 o O
gbgooubobdob oubobobouobobooboob obobo#&#L0000
gbooouobo bbb boobobooboobooboobon.

2.3.4. Component Descriptors

THHT THHHHHHE THETHHTTHHRT HHE 1 HHEHHE HHE H T TR THEHE TR T TR
THHHTHH TR HHHE. TR HHE TR TR TR R AT R
THHHTHHHHT HIHHHE TR THEHHE R, TR THTRHTRH T HHE R
THHHHHHE T HRHHRHRHRHE HRE AR SRR,

FHRAH 1 TRAHRR HHARHHIR HH HHRH 57 HHAH, HERATE R R T R,
THHT HiHT HHHHE THEHTHHTTHHE HHHRAHTE H T TR HHE R T HHAH A T #H
THHHHHHHHHAHHT

1. #H#H HHHAHAHRAR HHHE R

2. HHHE HiHHE THAEH.

THHT HEHHHHHHHHHE HHHE HHHHH TR HHHHRR HH AR, TR TR,
THHHTHHHHH HHHTE TR TR T TR TR HHHHHHTRT AR, R HTR R
THHT HEFHHHHHHHHE HHEHEHE. TR TR TR TR HHE TR HHHE TR HHR
THHHHHHE THE HIHH.
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Aggregate Analysis Engines

HE 1 BRI FRHHE R BT T, T SHRRARRAT 1 TR TR G 1 TRATRRE 1 1
THHH THH T THEHHHT TR TR HHE HHHE HHHTE R T SRR TR
THHTHR THHHE THE THHTE HEHHHRHT H THETHHTE, HH TR HHER T HHTHHHT SRR 1 R
THHHHHHHHHHHHE. 1 HHTHHE HRHHE T TR T HH TR TR HHHH TR R A
THE HHTHHHHHHE THEHHT T TR T HHHHH TR TR HHHE TR HE TR TR

THHHHHHHHE TR HHE HHTHHTRR T TR HHEE T TR TR, R,
THHHHHHHHHHT HHE TR THEHHA. HHE A TR S T TR SR
THHT HIFHHHHHHHHE T TR TR A R TR R R AR
THHE HIHHHHHHE. THHH THHHE THE R R e L, D D 00 00000 000
gboboouboobobooob oboboobobob oobobo#&#Oooao
U00oouboo oobD Oo0DonDoDOODO OOOD OO, #H4 tHiH HEHHHRHA
##EE 1, D00 000000 000000000 g obobooo gooooo
gboboosw0000 0bO0oob0 obobo oo bobooobooo.

TR PR HAHTE R AT SRR R TR f,
THHHRHE, AL, HHH 1 R 13 1 (R T SRR R (T R .

T R B TR SRR TR, # AT SR (AR, T
AT HHRE T TR R T AR T PR HHT T TR TR T T P 1T
HHHHHE Hit HHHHHH T HH TR .

FHHF HHHHHHA, HH H HIH SRR T TR HH FEREHAR 10 TR 3 1 R i
T THHHTHHHHHTHHTE THHTE HERHE HHHHHE THE T TR, HHE THETHHTTRRT HHHHE T H R PR
THE HHHHT HHHE TR HHEHHE THETRHTHHHRHE THE TR SR THERHTR. T A,
THHT HIFHHHHHAHE TR 1 R TR T TR SRR

THHT HiHE HiE HHHH HE T T TR TR TR THETRHTRHRT HHAH T R
THHHHHHE. HHHHE TR HHHHHRHTE R THERHTRHH T THETRHR HHHE R
THHHHHHRT HEHHHHHHRHT T R THEHRHTRHRE. T TR TR 5 HHE TR 5 R
HHHHHHIHH HHAHHHAHR e e 2, D 0 0 000000 0000000000
gbooooboobo#&0boo boooooooon.

2.4. Aggregate Analysis Engines

AR, A AR T

Aggregate Analysis Engine: MyNamedEnitityDetector CAS Annotations
-Tokens
Language Tokenizer Part of Speech| | Shallow Parser] | Named Entity -Parts of Speech

Identifier N .| Annotator N | Annotator [Z -Names
-Organizations

-Places
-Persons

ubooogboobdoobobob oooobobob ooboboobo obobob

H HHHHHHE THE HHHEHHHHHE HHHHE TP R () TP H T SRR i,
THHHHHHR, I H TR T R HRH T TR 1 SRR, R T TR
THHHHHHRT HEHHHHHTE HHE HHHE R AR SR
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Aggregate Analysis Engines

FERHFRRHRT T T R TRATRRE A CHRATR, T PR TR PR,
THHHTHHHHHHHE 1HE T T AT TR, THEHHT HERHTRHHRTE HHAHHRT HHHHHATE R
THE HH HEFHHHHHE THEHHHTTHRT HHHHE. 1 THETRHTRHE HH TR TR T THE R
THHETHHHE THHHE TR HHHE.

THE HHE HIHH TR R THEHHHE HRHRRE, T TR, THAEE TR # R
THHHHHHHHHE TR HRH TR HHRRHE R HHRHHHR R, TR R
THHHHHTE HFHHFHHAE, HHHE R HHRHHAR TR T TR TR TR
THHHHHHR. HHHHE HIRH 1 T TR H TR H T R SR
THHHHHHE, 7 HHH TR (AR B R 7 T SRR HH R 1
FHHHHRHHRAT HHHHHE TR TR 11 R

FHHHHHHF HHHT TR HHR SRR SRR HRHHRR SRR AR

FHHT HIRHHHHE 1 AT TR 1 R . HH B R, HA TR TR R
THHHRHHR PR T AT TR, HHHRT R A TR R T
AT THIRHHR T T HHHREHAR T, TR B TR R R #3 THr 2.3,
HHIHHHI HHHHHAHHH T HHRH [ 20] i T R
THE I TR TS T R SRR SRR FHARY.

THHHHE Hit HIFHE HHE T HHH T T T HH A HHHHRHRE HHE T R
FHHE HHIE THRTRATRRHT HHERHH HHRTRART B HHT TR, GRS T AR i
THHHHHHH HHHHE TR, THEHHHTRHE HHEH TR HHHRHHEE HHE R R
THHHHH THHTE 1 T TR, THHTE TR TR TR T TR
THHT HEHHHHHHE HHETHHTHHT TR TR HE TR HHE THEHHTTRHE HHE R H R
THHT HIHHE HHHHATE HHE TR HHAHRHT TR, THHE HERHE SRR 1 HHHRE AR
THHHHHHHH HHHHE TR HRHHRH T TR TR H T R A

Tt T 2.0, HHHE HHTHEHHHIE HH HHPHHE R R HHE TR
THE HH HFHHHHHHTE H T R H 1 R T R T
THHHHHHFHHE HHE AR T TR THHEE HRARE, T T, HH TR HH
FHHHHE HiE FHHHE THE TR T TR A R R . TR R HHRHRRT
TR #1F T TR R HH TR SRR 1 TR A TR SRR T .
T HHHE 11 HAHT HRHARAHRAT 1 R, 7 5 TR SRR TR 1 1
FHHHRHTERT HAHE T T SR AR AT THE TRAT SRR TR R
#HH#HHAH# A, D000 DO00O0000000 00000 0b0oo0o0 oobon #
U000 O0000Db0b00 000 D000 0D0ODODO 000D OO #4# HthHH HH
HHHT HiHH HHH TR AR

FHF FHHHHE FHF T HHRTRARHTR R AR HH SRR 1 SRR R
FHERE HH R SR TR TR

THHT HIHHE HHHHHTRH, TR THE TR TR HHRHHHE SRR, A
THHHTHHHHT HitE, THHTTHHTHRT HHHHE T HHE HHHRE AR T HHE THE HEHE R TR
THHT HIHH HHHHHHHHTR . HHHE HHHE HHHHRHTRE HH AR TR AR R
THHHHHHHE) . HiHE HHHTHHEREH HHHHHHRR TR T R T SR
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Application Building and Collection Processing

HHHHAHHHHHIE THE THHPRHHHE HHHPRHHE TR, HHHHRRAHH T (T T 2 R
HHHHHHT HHHHHHE HHHER, #HTHHERHH R R SRR

THHT HIHH FHHHHHHRTE TR T TR T R TR AR 1 R
THAHRHHE HHAT TR TR TR FHHE TR SRR TR A
T TR THE BT SR HHARAHRA. T T SRR T R R
HHHHHHHHE HHHARH R A 2, D0 D 000000 000o0oboood
UD00000D00D#&0000 D00U0O0DU0O0OD OO Hi HHHHHHHH HTH R
THHHHH HIHHE THHHHH THE HHH TR HH TR R R
AR . S TR SRR T TR A s i et 1, _ U0 U gy
gobboooboboooobooo obooob booob#&#O0OUOO0 0OboOoo
goboooobobooooobooob.

HHHT R AT TR A T TR AT HRHRAHRA T R
AR 1 T TR TR TR, $H BT AT SRR R T
THE FHHE SRR THE BT SRR 13 HHHRE R TR AR TR R,

H R RS A, D0 00 0000000000 boboooooobo
oobooosw0O000L0 0bOoooOOobo boo boboboooobo boboooo.
FERHATRRHRTRE, B TR HRRARAT T R AT R HH T B
THHHHE HiH THEHHT HE TR T TR TR HHRHHH TR T T TR
HHE THHHE HHE THEHHHE THATE A HE AR 3.2, HHHHH #0000
gboobooubobdotu buoboboobobooboobon.

2.5. Application Building and Collection Processing

AR TP, THRAHRAHT SRR AR, SR AR, A R,
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Using the framework from an Application

2.5.1. Using the framework from an Application

UIMA Primitive Analysis Engine

A & dsfwri lysis d

A Component = reads/writes analysis data

p 7 Descriptor CAS Annotator Class UIMA

L : |€<—> (e.g. Tokenizer) Context

I C — | '

(o4 il N ;

? R process(CAS, Result Spec.) v

| Y

o Annotator Class —t r

N L (e.g. Tokenizer) Controller

- kX
getMetaData() [‘ T)‘rocess(CAS, Result Spec.)

Legend

Developer APPLICATION
UIMA Framework

ubooboo bobooboboo booo oboboboob oo obooog
oo booboobob oobo oo boobooboob ooboooo

HHE HHTHTHHHHHHE HHHHHE, T HHHHE HHE HHHHERAHHE HHHE R T T SRR T I

HHHE HHEEHHE T S HEHEHE FHEERHHEEE THHH T T HHEHHE HEHE H
HHHE FH41, B HEF LS 1A AL HEOHHE, FELCEEHHAEAEIENE HHAEEE HEHHIE HEAEHE HHEEEEHE B A HEHEH
HEHHH} HEAEHHE A HEHE A HEHE LIS FHEEHE LA AL, TR AN THEEEE HHHE HEAEHHHE
HHHE HHEHHHE HHE HHHHE 2.0, THEHHE T HHHHHHE HHE FHHEEAE THHE R THH
HHHHH HHEH [32).

THHT HIHH HF TR R R SRR HHRH A R AR
THHT HIHE HATHHE TR AR T TR, R 3 R,
THHHHHHE 11 HHE T T B R R

THHT Hit, HEFHHHHHE THEHHTHT HHTHE HHAHRATR T TR, HHRHHRHE T TR R
THHT HiHT HHTHHHET HRHTHE HHTHHRE HHE T TR THET TR HHAHA.

THHT R TR HHAE R 1 HRHT TR AR FHE. TR A T
AR . T R T TR A TR T BT, A i
T FHHIS T HH SRR, HHHHR T (R R (R, 1 (T 1 s i
BHHTHATERT HAHHH T AT

THHTE HIRH FHHHTHERHT HRARE TR H SR TR FHHHRAR R T R
THHTE HEFHHFHHE T HHRE HHRHHRHHAR, HHRT R S TR HH 1 R
#HHAH3, U0 000000000 0000000000 b oooboo#&#O0O0O0
gbooooboo bobo bobobooboooo booboon.
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Graduating to Collection Processing

2.5.2. Graduating to Collection Processing

Caollection Processing Engine

Agagregate Analysis Engine

p q Analysis Engine CAS Consumer
F m_—— CAS Consumer
T;n—r.hai ) E‘ S ‘ CAS Consumer
L 2 Reader
Email, Audio, |

Ontologies

i

Indices

Video Analysis Engine DBs

CAS CAS CAS

=

- w2 Flow > Annotator | Knowledge
v/ Controller

Bases
4

uboobogboboobobobooog boboooobooobabn
gbooboouoboobobo obob obooboo oo oboon

T THEE PHHHRATRATRAT PR TRATR AR T AT, T HRHHRATE 1
FHRAHRHFHTR HHHIH HHRRA 5 HHRH TR TR R HAR. T R Rt
THHHR, HiHT HIHHHHHRTR T TR TR T TR
HIFHHHHE 1HE # HHHRHHR SR

HIHHHHR 1 TR HHH R

HHHHHHHHHTR # T HHRE TR TR T TR

HIHH THHTE HiHE HI # THHHHHR HHRHHA

T THHE SRR A

Hit HHHH HH 2 HHHHAT HH HFAHHRAHH T AR

Hit HHHE THHHHT HATHHHHEHRH HRRHHE TR R HE TR 5 HHE SRR R
HIHH TR

N ok~ wDNE

THHTH THHHHHTHHT HHE TR AT HHE T TR AT TR T
THHT HIFHHHHHEHE TR HHHR R

T HHIHE HH AT HEHHRAR S TR TR TR T TR
THAHHHHIRAT T TR 1 R AR T TRAHRAHRT HAEHR. TR HAT T TR
HHHT 1 R PR TR HE TR T AR 13 IR 2.5, TRETH AT Tt
THHHHHIHHE SRR HHHHE T e [ 33).

THHTE HEFHHHHHAHE TR HHE T B T HR R AR # R R,
THHHHHHFH TR HHRHRARAR HHHRE TR R

THHT HIHHHE THHE THEHRHTRHE. # HHHE AR TR TR, HH TR, 1
THHHHHHT HiE # THEHHRHE HHHHHE, TR R T THETRHTR T TR 1 TR

THHHHHHT HiE THEHHHHHE HHRE R TR HAHHHATE TR TR TR 1 SR
THHHHHHH.
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Graduating to Collection Processing

1 HEHHHH HHHHRHTE HAHE TR TR THAHE SR T R HHE TR A
HHHH HHHHHHHE HHHHE HHHHHE 1 A FHF HEHHHHHHHE 1 A St
THHT HIHHHHHHE THE TR T T AT HH SRR T TR T T TR
T THHHHHHHHHAT HHHE AR S R e 3, 0 0 0 0000000 o
gboboouboboab oubob#wU0bob ouoboboooabo
gboooobobobo oobooa.

T HIHHE HHTHHHHHHT HHTHHAHRH HHHHHE (HHH) 1 TR R T R i
THHHHHHE HHE HHHHE T THEHE 1 TR HHRHHE R 1 T R SRR
HERHT HHE 1 R B B TR

FHHHE THHE FHHHHHHRHTE 1 TR A TR TR AR . TR i TR
THHHHHHHHHHH T HHHHE HHHHE HE R TR TR (HHHHHHHR T R, SR
THHHHHHHE HHH HHH HHHHHHRRHE) HHHE TR H T . HHHE SRR
FHHHRHTE HHE HAHHRATRT AR T, HAH HHHARE, TR T T it it
THHHRHTRE. HHHHRT TR B AR T FH AR T 5 FHT i it 3,
gboobooobobo boooboobobobo bobobo obobobooog
gboooobob#&#U0bOO00O bobobooooo.

— 3
Legend w
LIMA Eramework UIMA Collection Processing Engine
A c Collection Analysis CAS
P P Reader Engines Consumers
P E
L
! CPE F Collection Processing Manager
i Descriptor A * Distributed Workflow Mar_lagement
c * CAS Management, Batching
T + Statistics Collection
1 “ T « Error Handling
] CPE o - Resource Pooling
R « Failure Recovery
: |

APPLICATION

gobooboooobobo oobboooobobooobboooobobooo
oobobooobo oo ogob boooooboboooon

HHHE HHHHE TP THHERAHHE H R R R ().
FHE HHHHHHE H HE AR, T TR TR TR T SRR . TR 2.5,
BRI (R SRR TREAHRA AT T (et £ v | 33| fHHRSHHH
AT THE AT HHHE 1 R TR TR

THHT HEFHHHHHE HHE HHE HHH TR T TR, T TR T TR

2 4 A A
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Exploiting Analysis Results

AR HHHE T SR T B SRR T P B, § Rt
THHHHHEHT Hit HHHT HHE HHE HE T THEHTE H TR THATTRHTHRT HHHRHH TR TR 7
THHHHH T THEHHHTHHT. FHHHE THATHHTHRT T TR T R HHATR T TR
THHHHE HHHHT HiE HE T TR T HH TR HERH T HHHE TR R R
HHHHHH.

FHAHE TR AR SR SR B R TR
TR TR HHRATE HHRE HA TR, T T TR T 3R
THHHRHHE T HEHHHRHAR S TR TR T TR HRHRA 1 .
R R AR 3, 0 D D0 000000 00 0b0oooooo booooo
gboboooboobo boobobobosxs#O00b0 0obobooobooog.

THHT HIHHE HIHE HHHTE HEFHHRHE 1 T TR T TR HERHHRHHAEAL. T T R
THHT HHHHHHHHHT HHHE H HRH TR HHEH THEARHTRH T TR T AR
THHT HiHE HHTHHHHHHAT HE 7 T HHE AR HHE . TR HRHHR TR R
w2, D0 0 0 000000 0000000 oboo0o ooooog
gboboouboobobo obobob oobobowUO0OOobh ooboobo oobooo
U000 OO0 OO OO O D U . HHH HiHHE HHEEHHEHHE TR AR HHHRE T
THHT Hit T THHHHARAT TR TR T TR, TR, THE HRE R
THHHHE HHHHHE 1 T TR HRARR 1 R H TR, T AR 1
HHHHHHE T HHH #RA A e 2, 1 0 00000000 DOo0oooooo
gbooboooboobobooboobo boobo#&#Oo0oOo0 boooooob ooo
gbooooboobobo oooooba.

2.6. Exploiting Analysis Results

RS HAT, BT R TR

2.6.1. Semantic Search

HHE 1 HHHHHHE T HEHHHHT SRR TR (), # fHHHHTHHHHH R
FHHRAHRHFHTR R HHHR R TR HH PR TR SR HHERR HHR. HHR TR
THHT Hit HHE HE T TR THEHHRHE R, THHE HHHH, T TR B
THHT HEHHHHHHE HHTHHHHHTR, HHHE T T3 TR HHH SRR H R A
HHHHHE.

THHT HEFHHHT HEHHHEHE HHRH ST R HHR HHE T TR R 1 TR R T
THHHE TR, HHE R, ST R SRR HR HARH TR TR R
FHHHHHHA B TRATR T TR AR

THHFTRATIRT TR T 17 SHRATRTE R THAT TR P AT TR ARt
THHHHHHIHE HHE HHHHHRHHE HHEH H

THHHTHHHT HIHHTE H TR 1 TR TR T T TR T
THHHTHHTE HHHHE TR R HHE R SRR T R H TR
THHT HEHHHHHHE THE R HE AR,
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Databases

R 1 TRAFRRHRRAT R T 1 B TR B R
THHHHHHHT Hit THEHHE T TR HHRHTRHHRHE, THAT HERHHTT HHE THERHTRHRHART R 15
THHH THE HHH THEHHRHTR FHEHHHE. TH TR HHH TR HHHE HHE TR TR R
HHHHHE.

THHT R TR TR T TR HETHE TR TR HA, T TR, H TR

FHHHE TR TR T T TR B TR T R TR (T R,
THHHIRHTE 1 HHHH 1 SRR B AR HR HHAHRT 1 R (R T

T FHE SR R T BT SR T TR TR TR TR TR 1 TR PR AT,
THHHHH Hit HHAHHHHHTE HEFHHE TR TR TR T R HEHHRHRE HHAHR R HEH
HHHHHT HHH HHHHHHERE A, T THRRHHHE SRR R T TR S]]

L L S LT SHEHEEHE H R B I S B JHE
THHHHT HHHHHHHT THE TR T TR HHHE T TR HHHHT T TR TR H
THHITHHHHT HEHHTR, HiHE HHREHA,

<or gani zati on> center </organi zati on>

FHHHE THATHHE T TR SRR HRA TR TR HHAR 3 TR A
THHHAHH T T HH SRR 1 T AR HHRA, SR R
THE T T HAHHTE AT 1 TR TR TR SRR (TR .

THHHTHHHT HEHHHE HHTHE HHE T THERHTHRE. 1 HHE 1 TR THETHHTRRT HHAE R
e e e e
THHHHE HiHE TR TR T SRR R TR TR TR T
THHHFHHRHHE TR HRAHR T TR HH A R R

<ceo_of >

<person> center </person>

<or gani zati on> center </organi zation>
<ceo_of >

A TR TR SRR A TR T TR 3 AT T 1 R
THHHE HRHATRER THE BT T A TR SR SR R A SR, 1 T i
CEO- of THAHIAHHRH TRETHHH T T TR Y.

THHT HIHHE HHFHHHHE TR R T TR HERHHRHE THEHHT TR R R H TR
HHHE A A R e 3, 0 00 0 0000000 0000000 ooog
ubooboo##0000 0b0o0obooboo boo boboobooooboo boboooon.

2.6.2.

Databases

THHHHHE HEFHHET HRHHHE HHHE HHHE T TR TR H TR TR HRHHR S
THHHHHHHHHHE. HRHTHHE FHHHHEH TR T AR SRR R TR TR
THHT HIHHHHHHE HHEHE TR HHHHHHE TR HHE R TR R R TR
THE HHTHHHHHHIHE TR HHTHHTTRHRT 3 R TR TR TR HHE SRR

THHT HEHHHHT HHE THEHRHTR R HHAHR TR T 1 TR TR H AR
THHHHHHHHHHT HHHE H HHE HH THEHH TR T R SHHHHATRS, TR HHHE TR R
THHHHH A R
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Multimodal Processing in UIMA

2.7. Multimodal Processing in UIMA

T HHHRHHHR BT HHRR P TR R HH 1 AR FH T SRR AR
HHAHE TR T TR A T A TR T R TR AR 1 R
THHFHRHER HAHHH T TR TR TR A G SRR, R AT, i R T
T FHHRATR . THAHTRATR PR TR T AT SRR R R et
FHHF HHHHHIHR FHH HHARH BT HHRAR, HIH R TR 1 R T AR Hi
THHTHHH TR HHRHE T T T TR HHHHRHR T .

enliﬁes::
Text Sofa Text Sofa
' ; .,

lattice

lattice

e
! Audio Sofa

K_ | :
Audio Sofa

| AudoSofa ||

Segment Transcribe ) Collection
Audio Audio Named-Entity Indexing e
into Text *» Detection »  ofaudio | : Ind
in text ndex
and text

ugbobouo boboobooobobob oobob ob ooooboo oo
gbooooboobob ooboobobo ob ob oboob obooboon
ubooooboobdbo bobo oo ooo oboobob ooooooon
oo oo obooiboboboobobo oboooob obobooon

AR H HAHHRAT SRR, PR THERETE 2.7, TR R T St it it
T AR AT THETR AT T 10 THHRAT ST, ST SRR (AT (TR SR T, e
THE T HHHHE THEHHHE T HHHHE A [ ST, HHHH SR HHH T TR TR
FERHAFRRHRTRAT, TRAFRATRATE T G AR T, S B SRR H AR

THHT HIHHE HHHHHHHHRTR . HHEHHRHE THETRHTHRE T A AT T TR HHE R
THHHHHE HHTHHHHT HE TR, THHE TR TR THEEH TR SRR H R SRR
THHHTHHHE. THHE THHTE HEFHHRHH TR THERH TR THE R 1 TR TR HHTRE AR
THE T THHHE THE HHE HHTRHHR T TR HHHHRATE R SRR

T TR TR TR R TR TR THATRAR H T TR R HHHE TR
T HHHHHHHHHHHHR TRATR TR TR T AR S TR H R
TR T T TRATRHE T HHRERA, HHRE B TR T T R HAHRE, W
THAHE A 1 TR HHRAHRR R T TR 1 R R .

THHT HEHHHHT HHE THETHE T TR HRHTHHHE T AR T R T T,

THHH THE HHE TR TR HE THEHHR TR TR T A, HEHHH T R
HHHHHHHHHIHHTH HT HE A (8., T THHAHHHHE HHTHHE T R, S TR R
THHT HIHHE HHHHHHTRE, THHTE HRHHE TR T TR, THET HRHHRHEHR T TR 5
HHHHHE THEHHHHT) . # HHHHE HHHE PR T HHHE T, H TR T T
THE HHTHE HHHHHE, HEHHE HERH HHRHRHHHR T AR HHRR TR, HHHHR
THHHR 1 THH 1 T TR SRR R A TR SRR THERHRE HH AR
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Next Steps

FERHFRRHT HHFH B 3 R T, T SRR 11, 1 BT (T BT HH
THHT Hit HHHHTHE THE HEFHHRHHHAHHTE R H R TR T TR HRHHRHE R H
THHT HIHHE HIHHE, T T HHTRHHHHATHHTE HHHHE, HHHEHE TR 1 THERHTRRE A
THHT HIHHHHHHHHHH T HHHHHAHRAE HHHR A T TR HHH SRR, #7
THE HH Hit THHE THEHHHE HRHHRHHAE TR FHRHHREHHTE HE TR BT R HRHHAH A 1
THHHHHE # HHHHHHRH TR TR HH R TR T . TR TR R
HHHE HHHHHHHEHEE T TR A (T T ©.4, HHHHH it s 0 0 0 O
000o0odooo oo ooooooooooo oooooan).

THHHHHHHHHE THHHHHHTRT HHHHH TR T THERHTRH TR TR i
THHHTHHHHT HHE HHE HRHRHRHE TR TR T TR THEHHTR 1 T R
THHHHHHHHHHHE THEHE TR TR THEHRH TR T HHHHTE TR HHRHRT R 1 A

2.8. Next Steps

THHH TR TR 1 TR HEHRH TR H R HHRA. R T
THHHHHHE 1 HHHHH TRATRHHR T TR TR TR T TR HH TR TR
THHHFHE 1 HHE HHEHRA T TR TR T TR HAHHR R HAH i R
HitH.

HHE THIHE HEHHHT HHH TR THEE T HH T TR SR SRR 1.2, HiH
.

THHE H HIFH THHHHHR HHRATRH T TR SRR, SRR HH AR R
THE TR H1H HETHHHE H HRE R R

H. HHHHHHHHE HHE H. 1S, HHEEHHHE HHE T HHHHHHHHHE T} 1 S
HHHHHHHHHHI S e # 0 00 0000000 0000000 43, #4 3,
A55H475 (2004).

HHHHE THHHHE T T THEHHE HH T ] [ AR A R HHASHS #HHH
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Chapter 3. Setting up the Eclipse IDE to work
with UIMA

HHHHE THHHHHHE HHHHHPHTHE HHHE T HH T T T R, SRR (R
HHHE HHHHHH HHH) HHE # R PR TR R TR
THHHHHHHH HHHHE THHTE HE TR T TR TR THERHTE TR TR TR HH 15 R
THE HHHT TR THERHTRE HHE HHEHR HE HHTE HHE R TR HHHR A 15 R HR R
THHH THE HHHHHHE TR HHHRE R SRR

FHE FHH HHHR HH TR H AR R TR R TR SRR, TR B HRT B R
R R 1, 000 000000 000 00Oo00oboo0o ooboog
gobboooobooo obooo#&#00O0O0 00bO0o0obODb OO
U0D0000b0Do00 oDogoD #H#4

THAHE TR TR SRR R
o HHIHHHHHTHE HIHHI,
o HRARRA TR HHH TR BRI HHRRE T T B R,
o AR T BT G T TR A AR

HHHE HHH HHHHHHEE TR HHE T T TR TR R 3. H#i HHHH.

THHHE. T HHEHE HHHE HH R TR THEHE 15 A 1D HH HHHHH HHHE, #H
THHFHE 7 B T T SRR TR,

3.1. Installation

3.1.1. Install Eclipse

o HHEHH HHHE [HHT AR A T T T SRR R T
HHHHHHH.

o HHE HHHHHHEHHTE HHHHE HTHE HTHHERE THEHHHHE HHHHRE (R HTTHER).
THHHHHTHE HiE HHTE HHHHHHE HHHR TR TR TR T R TR TR
HHHHE THHHHHHS.

o HHITHHT HiHE HHTHHHT HiE TR TR R, 8., ##

o HHRHERTRE HHH 1 AR G 1 PR T T ST TS 59 R PR 1 i
HHHTHHE HH THHHE THETHHT HEHE HHHE T TR TR TR S R

THHT HIHRHHE T TR HH T TR TR 1 T TR 1 11 AR Hi
AR, 1 HRAHRA R AT AR . BT A T PR TR T AR
AR, HHHTE 1 T R THE AT T TR SR R R T 1R T T
AT
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Installing the UIMA Eclipse Plugins

3.1.2.

Installing the UIMA Eclipse Plugins

AT SR T T 1R FHHRT T 7 T TR SRR BT SRR, TR HRH TR Rt
THHHE THH HHHHHHTE HEFHHFHHAHHA T HRH TR, HH AT AR, TR
R

THHHE. HHE THEHE THEHHHHHE THE HHE HHE R TR T 1 SR,
THHT HiHT HHTHHHEHHE TR HH TR TR HHHE. T TR TR R R
THHHTHH THTHHT HHE HHTRHHRT SRR THE AR HH A HRH
HHHHHHHHHHIE... — HHHHHHRHHHHHHE, HHH T S TR R T
THHHHE HHHHHHHHE T TR HRHHRHRR R R .

T HHHE T B TR TR, HAHH TR, #H R R R R R
AR HAHHHE — P THAE SRR T AT B B, SRR HA TR 1 R
THIHHE, HHHHHE HHH HEHHE 1 T T HHHH R HHE T T T HHHE [ A
T T TR, T HHHR . T T T T HHHHE
AT BT T BT, T 1 SRR 1 BERAERAY.

HHHE (HHHH HTHHHE HHE TR HHHHHER A, 11 T SRR, T T

THAT R T, TR R T TR PR 5 TR T TR TR 1
AT TR 1 PR TR T THE SRR, TR T (AT SR A, R
THHT 1 R FRERAT $H FHRET THRE. 31 R T B HHE TR A SRR i 31 SRR,
T TR P SRR R AT T AT (A T AR HHE (T ST
THHT HEFHHEH THEHHHHR HHFHHAT T R THE T HHHH. AT T HRHRE HHE T
AT HHE HRHH.

3.1.3.

Manual Install additional Eclipse component: EMF

THHT HiHT HHHHT HHHE HEHHTRH 1 TR THATHHTRT HHHE AT TR HHRH TR

FHHHHHHE. HH HEHRHT A TR, $HH T SRR T R
THHHHHHHHHHT H TR HFHHE THE TR FHHRH TR R A, TR H SRR
THHH THHE HHHE HE TR HRHHR TR R HHHHRHE HRHR SRR, R
THIHHHE. T HHHE TR HAHHHHA T TR, TR HR HR TR
THHTE HIFHHHH T TRATRHHRHRTE H TR R T HRAR #H R,
AR 1.

THIHHHHE THEHHHHAHHH T AT HHHR TR, HHTHHH [ A

THHE HiHH HHHE HEHHHHHHRH HHAHRHR R, T T TR T HRHHR TR

THHT HIHHE HIHE HE THHT H TR HHE TR, R TR THAT HHE HHTRHH TR THE R
THHH THIH HHHHHAH TR HRHR .

THHT HIHHHE THHE THE TR HHE TR HHHRE HAHE H TR 1 T T TR R, 7
THHT Hi TR THEHHHRATR T TR TR T TR TR, TR TR R R R
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Manual Install additional Eclipse component: EMF

AR HHHE R TR G TR T PR 1 TR 1 2 I f
HHHHE HHHHAHHE, HHHHA#E 3.3

THHHHHHT HiHE HHETHHTHHE HRHHH THETHHT T TR HHHE HHR TR R
THHHHHT HHHHHE THE HHE HH HRHHHE HHE R, TR R HRE R HRHR T TR
HHE HitHE HHHHAHHHHHR T THETHEREHHE (T THHE SRR T TR, HHE T SRR

T HHHHE HHHHE HHE HHHE HHE HHHE HH HHH HHHHHHRR T (B, TR HHE ) # T
THHHFHHRHHE THE AR SRR TR HHH

THHHE TR T 1 TR B HRAAR T FHHRHRE, HiE A R SR 1
THHHAHH 1 HHHTE T R 1 TR, T AT 1 TR AR TR A

AR T, THATRAE A AT AT 7 AT (T . T T TR T TR
THHT SHIHHT TR THEHE 13 A GHHHRARE H HH .

=]

Search Results

Select features to install from the search result list,

5

Select the features to install:

S | \Fﬂ Edipse.org update site Deselect Al

=1-[E] 000 EMF 5DK 2.0.1

% EMF sDK 2.0.1
_Phipetis |

[0 %+ ¥SD Schema Infoset Model 2.0.1
D u;j_,n EMF Service Data Objects (SDC) 2.0.1

n{p Edlipse Modeling Framewark (EMF) 2.0.1 Select Required
[ 4 Edlipse Modeling Framework (EMF) Source 2.0.1
5t %ML Schema Infoset Model (x50) Source 2.0. 1 I
O n{p Edlipse Modeling Framework (EMF) Documentation 2.0,1
O {[_,‘ EMF Service Data Objects (SDOQ) Source 2.0.1
O ﬂ.'i[_,s Examples for Edlipse Modeling Framework 2.0, 1
: dio GEF 3.0.1
+-[]000 JEM
+-[] 000 vE

+ doa

The Edipse Update Site contains feature and plug-in versions for Eclipse
project releases.

1 of 39 selected.

[¥ Show the latest version of a feature only
[ Filter features induded in other features on the list

| MNext = | I Cancel |

THHHHHHHH TS, TR H TR HHHEHHAHE. 1 TR R,
THH Hit tHHHE.

THHHHHT T HHHHHHTRHTR, HHE T TR TR T TR TR AT HHRHHRHRE HHE TR
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Install the UIMA SDK

3.1.3.1. EMF Installation Shortcut for Eclipse 3.2

HHHHHE HEHHHHE 3.2, HiH TR HEHRHHE TR HHRHHR SR R TR
HHHE HHHHHAH HHE THEHHHRHHHH HHRHHHR, $HHE SR 3.2 HiH TR, 1T
3.3 HH HHHHHL. THHT HHH HHHHHHE THEHHHET HHHE HHE T TR SRR HHHAE R

1. HHH HiH HHHHHEHE A, TP SRR HHHHR T R, [T
I TREFRRHER 1 BHRARAY.

2. HHHHHE T B{HHHHHET ] SR R, S R,
3. HHHHHHE 1 THEHHHHHHR HHETHHA .
A, HHHHH 1A R HAH TR TR R R TR

5. HHIHHT THH THHHHHHHHTHR HHE TR R R

3.1.4.

Install the UIMA SDK

T FHHE HHATHH TR T T, SHRHTT R THAE SR T SR f Ht i)l
THHERHH AHHHRHLAT T, T S 1 T T PR R .
THHEHHHHHE HiE T HHHE T HHE SRR HHHE i #E adj ust Exanpl ePat hs. bat ##
adj ust Exanpl ePat hs. sh #HHH, Hif HEHHHHHHHTE tHE HiHH .

HHHT HRHHHAHHH TRATRAH T R TR R AR HAH 1
ottt HIHHHYOIHHHE HHHHHHHHHE HiE HHHHE HE HH HHHHHHRE T TR HHE
TR A SR,

3.1.5.

Installing the UIMA Eclipse Plugins, manually

THE HHT TR TR HRH SRR TR HH TR TRATRHR T, TRATHR S T
AR

THE R THHE HHHHTHHT H THHE HHHE T HERHRT AR T R TR R HHRHT,
HHHE 1 HiHHE HHHERHHHE. 1 T THEHHHHHE YO HEHYOIHHHHHHHBHHHHHHE (HHH HHHHHRR T
HHHHAHHHE Yot HHHIY D HiE HHHHE HHHE HHHPHHHE HTHE HTHHE HHHE), HHE HHHE T
HHHHHHH, THIHE HHEHH HH T Yot HHHHYOIHHHHHHHH R HHHERAHH (VORI T
Vb Hit HHHHHE HitH HHHHHRHHHE HHHHHHHE).

3.1.6.

Start Eclipse

| ean HHHHHHE, HH HH HH HHEHE HH THEHHHHE HTH HHTHHERHE HEHHHHE TR (HHH SRR
HHHE HHHE THHAHHT) THE THHE THHPHHHHE SR THAE A THEAHHEE T T
THHHHH TR H TR TR HHE TR
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Setting up Eclipse to view Example Code

3.1.6.1. Special startup parameter for Eclipse: -clean

THE HIHE HHHE THHHRAHHE HHE I TR (HH T 1 TR HHE
THHHHH) Hit HHHHHHRE 34 HHHHE THHE THHERHHE HH T HHHHE, T TR
THHHH T HHTHHHHHIRE tHE T TR R e, D00 O 0 D O (i f
THHT IR, HATHHHER. TR SRR (AR R 1R TR T 1 iR
AR T BHTHRHTRE B R R TR .

3.2. Setting up Eclipse to view Example Code

THHHHE A TR HiE A TR R HAT TR 1 SRR TR HA R 1
HHHHE TR BHHHAHRE. TREHRT R
o THEHIHHHHHE, Hi HHE HHHE HHHHTRHHRE THE T HHTRHHRE HHAE, THERHT 1 TR HE
HHHEHHE — THIHHE TR - A
o THHE THE H HHH T TR HHHEE TR R, HHHH TR HE TR HERHHRHAE R
FHHT HHHHHHHFT HEHE HHHE HHHE. TR T R HH R

o HH Hit HHEHH  HHEHHHHHRH  THHHE - HHHEH A TR TR
o HHHHH HHHHE
o HHHHE HHIEHE HHHHE (HHH R, SRR HH HHEHHHE) R R

o HHHHHE HHEHE SRR RS (#4. C | Progr am Fi | es/ apache- ui ma)
HE HHHE HHHHHE S

o I HHHE HE R TR SRR HRHRE A
o HHEHHT HIHHE THE TR TR T

o THE 1 R T A TR I R SR, TR R
o A BT SR PRI P SRR
o HHHHHHE T TR HHHHHE T R T T R T,
o HHHHHE THHEHHHHE HiHE HEHHRARE 1 TR OO R0 TR
o HHITHHT HIHHITHHH HHE TR TR H T R SRR AR 1
HHHHHHR TR, HHH TR T TR T

T R T T T S R A SRAR R FHHRARA, B HHH TR 2t i
THHFHATIRT R HHRHRATRAT HHH

3.3. Adding the UIMA source code to the jar files

THE FHHE HRETHHT TR S R TR T TR 11 R T TR SR T SR 1 A
THHFRET THE AT ST TR, S T P AT SR T 1 TR BT TR, R A
FHRAT HIHE 1 I TR R HHR TR R TR AR HH R T R Hi
THE HHH HHITHE, THHTE HIFHE
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Attaching UIMA Javadocs

o HHRHERTRAT HH PR B R TR AR,
o HEHHHHH HHH HHHHHEE T T T SRR (T R T
FHHHRHHRT HHHH T R R T R T SR 1R A R

o THHHHIHE T THTHHHHAHRATH A T TR TR 1 TR
FHHHHHHHHTR.

T TR THHE THEAT TR 7 T TR TR, PHHT 1 TR T 1 TR AR R R
THHHE THHHHHHE, T HH 1 TR HHRHAT T TR,

3.4. Attaching UIMA Javadocs

THHTE HEFHHHHT HHHHRHRAHRT HHHE HHRARA TR T TR T HH TR TR
TR T FHHHE T T HAHHRATR SRR TR B TR R R
FHHHFRHHRT H# B TR TR 3 T

THHHE. 1HE T THEAHHEHE HHHE SR T AR T T TR SR, T R
THHHR THT HHHHHHE THE TR HHHTRH HHEE AR TR TR HERHR TR

FHHHFHHI FHHT TR S AR R R HHR . TR HR R AR, 7
THHT R T TR TR R TR TR PR, R R AR S
AR, HAH T T TR HR2H THE TR T R TR, 1 AR 20 1
THHHHT TR $HE (R SR (T T SR (R HRHHR, TR R
AT HHRE R

THE HHTHT HATHHHE TR 7 TR T TR TR, T T R 1 T 1 T TR
THHHHHHHHHHE, Hit HHE TR THERHRHRRR - R HHERERE AL

THHHHH THTHE THR # TR THEHHR TR HHE R TR, TR TR TR T
T

THHE HEHHHHH |, HEHHHHE HHEH R R s 0 D 00 0000000000
AT SRR T 1R 7 R 1 SR TR TR T PR AT, S
T TR HHHE TR AR T HE TR, (R,

THHT HiHE HAHHHE T TR HH TR TR TR H T TR HH TR H TR
THE. THE HHHHHE T TR HE TR THETRHHR A, TR SRR R H T TR R
HitH.

THHHHHE # HHHHHEHHAT T HHE TR TR HHHHE TR HEHHTR TR THEHRHTE HERHR T
THHHHE HHHE HIHHHT T T TR A
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Running external tools from Eclipse

// create a CAS
CAS cas = ae.newCAS():;

org.apache.uima.cas.CAS
Object-oriented CAS (Common Analysis System) API.

A CRS obhject provides the starting point for working with the CAS. It provides access to the type system, to indexes,
iterators and filters (constraints). It also lets you create new annotations and other data structures, You can create a CAS
object using static methods on the dass crg.epache .uima _util . CasCreationUtils,

The C&5 objectis also the container that manages multiple Subjects of Analysis or Sofas. A Sofa represents same form of
an unstructured artifact that is processed in a UIMA pipeline. The Java string called the "DocumentText” used in a UIMA
Press 'F2" for foous,

3.5. Running external tools from Eclipse

HERE HHAE T BT TERTRAT HFRIH B SRS 107 7, 3 AT T STt o

THHT HIHH HHHHHE THE TR TR, THEH TR T TR R TR HHRHR,
THHT HIFHHHHHHHHHR HHRHH HHATHRH TR TR TR HRH TR TR
Ht .

THE HH HHHHHT HHH TR R

o THE HHE HHTHE HRHRHHA R H SRR TR, SRR 1 R R
HHHHH TRAARHHRA - #H

o HHEHE A - R

o T I TR TR SRR, SRR R T TR, A T TR AR,
I HHHRHR, THE TR A AR (A BT SR R A TR
HHE HHHE HHHE. (T T HHHHAE HHHE, HHHEE, TR THEHHHE T R HHRH
it HH # I — HAE - HHHERT).

o HHHHHT HiH HHHHH HHEHHHE, HH TR HHH . HHAH T HRH T AR
FHHS T ST HARE HHERRAT 1 1 1

THHT SRR {7 TR T SRR BT Hit T (AR, i St 3,
gboobooobo boooobob oooobo boooo#&#OOLOO boooo
D000 00 bob0ooDobDO,s##aeA#2, 0000000000
goboboooboboooobooo bbooboobooobobooooboooooboboog
#HUOUO0D0O 00000 00000 000 000000 OO0 #HH HHHHHHHHHHHHE

HHE THHHHE HHHE T HTHHHE HHAHHA HE HRRR, i e 5, U 00 000000
gbdbooubg#&#O0b0 ububabouoboug bob oubobabdn #4##
mp , WO U U000 00000 boooudx#O0oOo booog booao
gbooouboooaod
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Chapter 4. UIMA Frequently Asked Questions
(FAQ'Ss)

A 1 A
THHHE BT B AR AR, HHRR RS SRR, 51 8 AT
THHHRATHRT AR T HHH (R ATR T, SRR, PR T T
FHE B HHRRAR T TR H R AR

THHH TR TR TR R THE TR T SRR SRR
THHHHHTE Hi THHHHHRHE 1 T AT TR T TR AR
THHTHE, HEH HHHHHHE, HH TR R T TR TR 1 AR
THHTH THE HHHHE HiE THEHRHE R

FHHHHHHRT HAHHHH TR FT TR H TR SRR, # HR,
THHHHHHARAT TR 1 A AR TR, THEHRT HH TR A R
AT PR T R TR BT 1 1 At
R

THHH TR HRHHHHTHRT TR, HHHRHHRA, HHE R R
THHHTHHHTHH HHHTE R TR TR TR TR SRR SRR
THHHHHHHHH TR

HHHE HH HHH HEHHHHH D
THHE # HiHE H HHE.

AL T HAHHRATRAE B T T B AR 7
THHHE 1 7 PHHHHRAHRE B TR HHRHH AR, AR s,
T TR R T AR .

THHHHHE HHHE THE THE HEFHE FHEHTE, THETRHHRHHHHRE TR AT, R
THHHHHHHHHE HHEHHHRHTRT HHE TR AR, T R TR HRHHHR T R
B+, HHHHE HHE HHHHHTE T TR, TR, FHHHHRERE HHHE TR S
THHHHHHHHHE.

FHHT HIHH HHHFHHHE R TR TRATRAHR 11 R R R
FHHHFRHHFRATHHE T TR HH TR SR TR HAR T
HHHHHHHHHHHE THHERAHE HHHHE HHHHHE TR R (A 1 T R
THIHHHHI HHHHE, HEHHHHAHH T R

HHHHE HHHE THEHHRHE H TR TR Y
THHT HEFHHHT HHHTE HERHTRH T THHE HERHHRT HHAHHRT AR HHEHH R
HHE HitH HTHHHHHHHE HHHHE HHHE SR TP R (HIHHERAHHTE
HHHE HHHHHHHHHE HHHE A HHHE SR R HHEH TR
THHHHHHHE. THHHE THEHE, T R TR HHRHRHE HHER HHRHHEE HHH R A
THHHHHHRT HIHHHHHEH.
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HERHT HIE THE HRHHRHR?
THE HHHHHHHHHT HE TR HHATE T BT T R THEH HEHRE. 1 R
THE H HHTHIT, HIHHHHTHT HHHHHHAHH T R TR R R i
THHHE HHHHHHR.

T AR T BT AT TR SRR A P TR 1 T T
THHHRHHRTT. T T T R G AR TR 1 1R At
TR TR T T R SRR THE 1R R T, TRt R,
Tt HHH THHHHT HHAHHHE TR 1 AR T T TR, HHHRH
AT HHHE TR 3 R HHR AR 3 THATR, SRR TR TR i i
THHHH THE HHTHT 1 THERHR TR

THHHFHHRAT HHE T TR T TR 1 SR T R T R
THAHHHT #1111 H AR HHE TR TR FH TR A

HHHHE HH HiHE THAE?
THHT HIHE HIHHHHE T TR TR HHRHHARE. TH R TR R
THHHHHHHHHE HHEHE # HHHHHE SRR T HERHRRE HHE R TR 1
THHHHHHHHE HHHHHE TR (B4, # R, HHHHE A, SR R )
THHHHH TR AR,

HHHHE HiHHE THIHE HHH HEHRH?
THHT HiHE HHE # TR TR THAT R TR THERHTRTT SR R,
THHHHHHT HiHE TR HHE AT TR T TR TR SR T
H

o B TS M (I HEHHHHE HHE SIS, R 1 T,

o HHHE HHHEHHHEE THHH T I A, HHHH, H T, T,
HHHHHEH HHHE),

o HEHHHH HHE T T S,

o HHHE T T (H HHH T THHE T P .

H HHH HHHE HHHHE HTHHEHHTHE HHHHHERE HH TP AR SRR A (TR, # HH
THHH THHHHHHAL, THE # TR HHHHR, HH T TR HHHHRAE HHE R
THHHTHHHE THTHHT H 1 THTHRHHHE HEHHRE T R AR,

T THETE R AT TR AR ?
HHE. THHE HiHE HHHHHH T HHEHHA R TR TR R
FHIHHHFHTE HARFHHHE TR TR THATRRAE SRR HE TR RTAT THATHH AT 5 H HAE
THHT HIHHE HHHHHHT HERHE TR SRR H TR R THEHE TR T #
THHHTHHHT HIHHTHE TH THHHHT HHHE TR TR SRR 7 TR T THEHE TR
THHH THHE HHHE. THETHHTE HEHE HHHE T TR T TR H TR HHHEEHE, THHT HHRHHR T
THHHTHH TR HHHE HHHHRARH TR TR HHHE HH R

THHT S S AR PR R T (R HAH TRttt H
THHHRATERIHT T P AT 1 AR TR T AR 1 T
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HHE B R SR 7
THE, THE HHTHT HIHHR THHE HERH TR TR TR R 1 1
THHHHHHT HIHHHHHT HHE HTHHT HE TR FRHHH, 1 TR, HRHR R
THHHHHE Hit THHHE. 1HE H T THEHE HHE AR T HERHHHHT TR 1HE 3 HHHRH SRR,
THHT Hit THHHE THEE T R T HHHE TR R

THHT HIHHE HHHHHHHHHE HERHR TR HH TR AR
THHHHHHHHHE T TR H T T R A

HHHHE Hi # HHHHE THEHHH?
THHHHE Hi # HHHH TR 1 3 TR T HHR TR H T T HRR T R
el G e s
FHHHHHHRT HAHE HHHRHAR 1 1 PR HH AR TR AR HAHA R
FHHHHE Hit T TRAH TR R S

THAHE TR TR i AR 7 FHE, TR AR, HHR T
(FHHHHE 1HHE HHHHRHHE HHE HHHEE THE TR HE R TR $HHE SRR
THHHRHTR T

R 1HE 3 TR
THHHE THHHHHE THHTE HEFHHTRHHE HHE AR 1 T T R HHH H R SR
THHTHHE HHTHHHHHTE HE 1 TR T TR TR HRHH. T 1 R R
THHT HIHHE HHHHHEHHE TR TR, T T A TR TR TR
THE # HHTHHHHHE HHER THE HHRHHA TR, THAE TR, HHHH 1 TRt T R
THHHHHHHH TR, HHHHE TR HHE THERHTRHRT AT R R TR
THHT HIHHE HHHHHHHHHTHE HHHRHH TR SRR, # T HHEE HHHHTE R 1,
THHT THHHHHHHHHE  HHTRHHRHE TR HE TR AR TR TR
THHT HEFHHHHHE HHEHHTRHE. HHHHE HHHHHR TR R R TR, T H
THHHTHHHE, H#HH HHHHTE HE 1 TR AR T T HE TR HRHRT HE TR H TR
HHHHHHHHS.

HHHHHHHE THHT HHHHHHRHT HHHRAHH T AR T R D
T HHH TR 1 TR, TR 1 HAHH TR HR A R
THAHHHHRR FHHH AR TR HA A AR 1 T TR HA TR
AR BT T TR, TR T TR PR A TR i
THHT SHIHHE HHHRHHHAE (T PR B H R R, FHH G 1 A
HHHHRAT.

THHHHHHHF HIHHHHHE HEFHHHRH T AR AR R A
HHF 1 TR HHPRH BT R AR TR T AT HI T St
HHE HITHHHHHHHE HHHHHPHHHE AT (HHHHRRAHHHE HHE R, $HH SRR

THHHTHHHT HIHHHHHTE HEHE HHHE TR HHRHR TR 1 R
THHHTHHH HHHHE. H TR THE 1 TR TR HHH SRR T T
THHHHHHH HHHHHAHRATE SRR

HHHE HHHHE HHHHHHEHE SRR TR HHHAHR?
THHTH THH HF TR TR THEHRHTR 1 TR HRHR HH 1 TR R T
THHT HIFHHHHHHHE TR SRR T HHE TR R
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HHE HIHHHHHT TR HHTHE TR ?
FHHHE Hit 1 HAHHHHHHHHHHHHRT ST, T T T fHH T TR TR
#H#oper ati onal Properti es HHHHHHH HHHHHE HiHH HHHHIHH i HHTHHHHHE T
FHHHHHHE, H#i HHHE, HHHHE TR ST T S T #HH
THHHHE THEHH HHEHHHHH. $H7 T, HHH P SR HHH T i
HHHHHE THEHHHHHE, $#H HEHE T, HE T R T SRR T HHH
HHH HHHHHE, TR, SR R T S SR TR i
= HHHEL, T I T R, 15 3 S
FHHHHHHHE T TR HHHHE R TR, T R R
FHHHT HHHHHHHH T # A TR SR S S S
FHHHHEE Hit HHHHHE S,

THHHHTR HAHHRTE SRR A AR Bt PR, A
THHHRATRITE R BT R TR (R R TRATERI T (AR fH T
HF 1 BRI HAH R

HHE THHHHHE HHTHHEHHHE THEHHRHHR TR S TR HHH HHE?
THHT HIHHE HHHHHHHHHTE HEHHHRHRHHAAE HHE R R SRR R
THHTHHE HHHHHHHHHTE HHHHRHHE TR HHRHE HHARHR SR T TR

THHHHHE . #1 THHHHHRHT, HFH TR SRR TR R AR

THHTE HIHH. HEHHHHAE, HHH T TR SRR TR T T R AR
THHTE HIFHHHHHHE HRHHRHE. TR T SRR TR R R
FHHHFHHRHAHHHHT TR HH T T TR TR

THHT 1 R RS 3 R R
AT SR PR SRR HHHHRATRA fHHH 1 AT AT tHEE #H SRR
HHE HH HIFHHHT HEHHHHE THE AR T T TR A R

AR BT T AT, TR SRR TR 5 TR TR

THHHHHHHH TR HHHHTE HHEHHRARE T TR # AR,

1 HHHHHHHHE HH HHH HHHHTE HHHHERH HHHHHHE P T (TR R )
THHE H HIFH 1 TR T R TR H TR T SRR
THHHTHHHRT HHE TR HHE R

HHHH HHHHE T T T BT HH R THRHHR?
T HHHHHHHE HE 1 TR TR T SR 17 T R S 1
THAHHRHHAAT T TR HH T R TR TR 1 TR R TR

AR P T HHRH B R R T R R 1T R T

AT 1 A TR TR TR SRR, AT TR
FHRAH 11 BT HHE HRRT R R 1 .

HHHE H HHH HHE AR TR D
THHHTHHHHHHE TR HHE HHEE HHRHATE TR T TR T TR TR TR
THE H HHHHHHHE 1 TR HHRHHRHHAE R HHE TR 1 TR R
THHHTHHHHE. HHE TR HHRHHHHRE TR HHE TR T R T H 1 R
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THHHHHHHHHHTHAT, TR HHAHRHRH SRR AR T A H
THHHHHHHHE TR HHR R

T HHHHHHHHHE HHHHHRHHE I (HH) 1HE SRR R R R

AT 1 TR TR AT, 3 5 TR HRH 71 R i
HHIHHHIHHHE TR 1 SRR TR, HH R, T ()

AT HHHRT HAHHHR. TRATHRE R TR AR T 1 R (e tHEE s #
THHHHHHHHHE AT R HH AT H T TR SRR A R R,
AR HHHE BT R SRR, SR SRR R B
HHHHHHHHE HHHHHPRAHHE HHHHE SHHERAH (B, T TP HHHH, TR ). $HE
THE HHH TR TR T H

THAHE 11 HATHHHE TRAHR A TR 1 T SRR 7 R
AR HAHH TR 5 3 R TR AR TR AR T i
THHHRHTE B HHHE (AT R TR FHRHRAT 1 TR PR, H HHH 1 5
AR PR TR T R 1R TR THATIRATT . P AR R
THHHHHHHE HiE THHEHE T T TR TR T T THE R
FHE BRI T . SR BRI, 1 BT R THARRT T SRR 1 1
THHHTHHE HEFHHHHHHTE HERHE T A T HRHRTHART AR
THHHR TR HEHHHRH T, T TR R TR TR TR SRR
THHTH THHHHHHE HHEHE TS, TR H 1 TR HHH TR TR 1 11 R
THHT HIHT HHHHTE HHHTHHRT HHHHHE HHE R RS T HHE TR R T
HHHHHHHHHHHEHHT HHHH HHHHR THEH T T HHE SR, HIHH R
THE HHTHT HHHHAHE HERH TR TR HH TR THEHHER R TR
T HEFHHHHHHE TR TR TR R T TR H TR TR
THHHHHHE. HiHE HHHEHH, HH R R R 1 00 0 00 00o0o0oaon
UD0000 0000000000000 O O - HHH HEHH R R R
FHHT HIHH HHHHHE 1 HHHR HA BT AT 1 1 AR, T T TR SR
THAHHHHRATH FHHE TR SRR 1 HH A TR SRR TR 7 R
FHHAHRHE TP TR T TR R T, TR B SRR Rt
THHHIRHERT HRHH HHE BT SRR TR FHRHE (A (R T 3 .

Tt HHE THHT HHHIEHHE THEHHE TR HHE?
THHTE HEFHHHHHHHE. TR R R TR R T HR TR S
TR H T HRAHR TR TR T TR HHHTE HHE R . S TR
FHHHFHHRT HAHHHE T TR T TR 1 AR HA T R SRR
FHHHHHHRT H# TR A R R B 3 . R AR TRATRR T R
THHT Hit TR T TR TR TR R SRR SRR
AT HIR I T TRATRT R AR 1 TR TR A 1 TR R .
THHTE SR, HHE BT PHHRAE 1 TR B T R, HHHRARE H AT 1 i
THHHRHATHRIR T AR THE AR 15 R iR,

HHHHH HHHHE HHTHHIHTE HHTHAHHAH HHRA HHH A
THHTE HIFH HHHHHHHRATR HRHRR AR, HHRR, (AR
FHHHRHHRT T HRHHRARA TR TR TR, A T TR SRR
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AT HHHRIHH BHRHE, TRATRTRE T ST TS T PR ST RS R H: f

T HHHHT HATHHHHTE HHRAHR SRR T TR HHR TR A T
THAHRHAHE FHAHHRT T HHAH TR TR, TR R SRR
AR H BT HE TTHIRT . BT TR R R B 1 TR TR
THHHRHTRT SR 3 0T S AR, 7 1 FHAHATE 1 1 TR THRHRE, (R A iR
T TR THRHTE 1R AT (AT T HRHAT AT A AR R AT
THHHHH HIFHHHHHE HHH HHFHHHE TR HHE TR THE A SRR T A

HHHE HHHH HHHHT HHTHEH TR SRR HE?
1 HHAHH 1 HHHRRRA AR T A TRATRAR . T 1 H A T
FHHHRHHR i T TR HAH SR TR TR TR HA R R
THHHHE Hi fH HRHEE HRHHRR T TRATRAT T 1R T SRR TR HA. A3, 17, 3
(FEHEE | [ SRR A A TR A A SR AHAT ).

THHTE THHE HHHHHHHE HHHE R T TR TR 3 TR T AR SRR
THHHHHHE THHE THAHHHHRHRT HHHHHHR T R HHRHHAR AR,
THHHHHHHHHE HHHHHHHHE HHE T R T SR (T R
HHHHHHHHHHIRE) | HHEHHHHHE SRR TR R R R
FHHHHHHRAATHHE, HRHHR HH HRHRRRARR, SRR B AR HA R
TR HFHHHHR R, TR TR AR SRR SRR
THHHRHHRAT HHHHR HH A TR Hi A R TR AR,
AT HHRHRHT T T SRR R TR 7 TR R
THIHHHIE, T SRR HHE AR, (FHEHH R T T HHH
THIHHHHIHE HHHE TR 1 T R T )

HE THHHE HEHHE HETHHAE?
HHHE, 1 THE THEHHIHE 2, THIEHE HEHHHHHEHHE T R HHE R T SR
FHHHHHT HH HEHHEE HHR HH AR 71 11 AR TR R
THHHFHH 2 TR, (AR HHHRA TR SRR TR H AR
(R [ TR R SRR ) HH T S TR T R
THHHHHHE HH HHH HHHHE HHHHHHRRH HH AR R (] [
THHHHIHHE HHHHH AR ]

HHHHE HHHHE THEHHE THEE T HHH HHHAHHRAT HH T 3
HHE Hit HHHHHHAE 2.2.0, HHHE HHHE T THEAHHHHE # 1.5 SRR (). TR
HHE 2.2, 1 HHHHHHHE HH 1 THEFHHHE HHEHHHHE LA HHEHHE HHHHE T 1.3 (H
THHHHH) . HHH HHHHHEHE THHE T TR D T ©. HHE HHE HHHE HHHIH HHE T
T HHHHHHHE H AL TR S S2HH TR, HHRH A TR A SR
THAHRE A T TR SRR HHR SR TR, HA HHH i iR
IR A

HHHE # HHHHHE THE THIEE HHHRHHHPH T HE D
HHHE, HHHHHHE THIEHE HiE HEHHHHHAT HHTHE T R HHRHHE 2 THEHHHEE, TR
THHHHE HHE TR HHRRHHR R SR TR A,
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HHE B HHERTRATRRT HHEHH THARRTE T PR TR 1 TR 1 R B 1
HHHHHHHE?
HHE, HHHHE HTHTHRHHHHE HTHHRRAHHTHE SHHPRAHHHHR AR SHHERHH R (]
HHHE HHHE HHH PR T2 T2 1 TR 300 HHHE HHHH A ]
HHHHHHHHHHIH AT THHRHHHHE THEHHHHHR SR ) T THEHE TR T TR SRR
THHTH THHHHHHHHE T HHE HHHHHHR HRHRE. 11 TR TR SR TR
THHHHHHHHHE.
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Chapter 5. Known Issues

HHHE HHHE 14212 HHHHAH HHEHHRHE R #H A
(FHHHE, HHTHHE THIHE T THEHHHHE A 1D, 1HE THIEHE tHEHHE HH ) HH
HHHHHHIHHHIHHE HEHAHHE T R 14212 HEHHHHHE THEHHRH TR 1 .

THE H HHHHHE, 1 HHE TR HHHE HRARE T TR, HHHEE TR SRR
e e e
THHHHHHE 1 HHE TR, TR AR TR HHHRR
FHAHHE HAHHHHE TRATRR TR

THHHHHHE THTHHTE R T TR TR TR LA R
THHHHHHE HHH H HHEHHHHHE T T TR (HHTHHERHH) TR HHHHE
THHHHHHRH 1 TR, TR TR R T LA SRR TR TR
FHHHFHHR FHHE LA THATRAH T, 1 15 HAHE T TR R BT TR HAH A R
AT 1A LA SRR, T SR HR A, TR T R R 1R D 1 .
T HHHE TR PR TR TR T R D A FHEHE, T TR HHRR
HHAHE TR BHTHE T R PR

HHHHHHIHHHE THAHHHE T A A TR TR A R 4.1.2
THHTE HIFHHHHHHH (AR 1 T TR TR TR i i R 4.1.2,
THHT HERHHHH TR TR T R, T T AR (R 7 1 R 7
AR THE TR HA SRS, TR AL 1 1 T T SR BT i
THIHH HH HiHE THEHHHHAT HHHE HHE T T A (HHH R T R ?) . #Hi
THHFTRATERI 1 T BT 1 SRR THT T SR .
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Glossary: Key Terms & Concepts

THHHHHHHH
THHHHHHT HHHHH

AT AT

THIHHAHTE HIFH HHHH

FHHHHHE HiHH

HHHHHHH Y
(#H#)

#HUOODOUOO00 OUOUO OO O HHH H HE AR AR SRR
THHHTHH THTHHHHHT HE 1 T THATE R TR H R T HERHEH TR,
T THHHHH HHHHE THEHHHRE HHE TR,

1 HIHHHHHE HHHE HHHHHTR SRR (HA. AT i R
FHRAHRE HEHH, THH HHRTRE HHITHHH HH R R T R
THHHTHHHHHHHTHE. 1HE T HHE THETHHR T T R TR, T

HHHE HHHHRAHHHHES THE 1R, TR 1R, T 1 (H
THIHHHE HEHHT HHE T T HHRHHHE, HHE T TR R
T HHATERAT 1 T ST TR FHHRHTR AT T PR . #H T ARt
AR 1 TR BT HH 3 3 1 TR TRAHRRAT AR .

FHE B T HHRRAE 0 s _ L L) e U _ L U

U O O O U U . 4 HH HH HHEH HEHRE HHE R THEHHHRAH SRR
ogooo

1 BRI AR HRHH SRR R AT SRR (R,
THHHRATRITH T TR AR T AT SRR T T
HE Hit HHHHHEAHE (B3, HHH HHHHERAE, HHHER, HiH HHH).

T HHHHHHHHH 1 HH TR HHRHRAAR FH T SRR T
THHHHHHHH TR R A DD D D 0000 D000 00 ##
Uo0o00oonoobD0o ooobooDOonOl DODODO HH#H # R
THHHR AR, HHHTE 5

1 HHAHHHHHHHE AR A ) L U L) R 17 R 7
TR HAHHHHRA T HAHH TR T T 1 T TR
AR FHHHHHHRATRAHR FHT TR R S T TR H SRR
THHHHHHHHHHHE. HHE HHHHAHRH R R R R 0 D 00 00 D000
gogd.

THHT HIHE HHHE THEHHE HH HHH T TR TR SRR i HH AR
THHTE HIFHHHHHITE R TR THATRAR TR T R T Rt
THE HIHE HHHHHI T HH AR (T A ) HHHE R S
HHE HHHHHE HEHHHHE 11 HEAEHE HHHHEEHE HHHHH

THHT HIHHE HHHHHHTE R TR TR TR R AR R
THHTH TR HHHHHHTR T H TR T TR AR 1
HHHHHHHR.

o THIT THHHHHITHE. THHE THE HHE HHTHHE THEHRHTE HERHHRHE THEHE T # A TR
HHE THETHHTE HiF THEHHT HHHTHE. TR T TR TR 1 THEHE TR
THHHHHHE. THHHE tHEH HH R O O U O
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THHTE HIRHHHRA

THHT HERHHHHHR
(HHHHHHHAH)

THHT HIFHHHHHAT

THH HIFHHHHH

o HIHE HHRRAE AR § PR T RS, RERARRT, THAE Rt
HIHHHHHH.

o THHHHHRHT HHRAHE 3 AR SRR TR i R
HH # TR 11 HA TR

o THEHIHHIE TR THE HHHHRH THEHHHTR AR H TR HHRHHHRHTE HHH
FHHT HIHHHHHE 1 TR,

THHFHRAT SRR PR 1 HHHE AR 1 AR 1 R R
THHE HIHHHHT HHHHHHHE TR H T HRHHE HHE R AT R
AT, THRTRAT HHHE BERATR T THRRATRRHT HHE TR TR 1 At
THHHHHHTH, HHE THERHTHHHRT HHHRHRHRHE THEHHE R THEHHHR R,
HHHHH, tEE () ) U U H#E 1 HHEHHH TR RSP 1 A R
THE HHT T TR HHEHR .

B AT HHRE HHTE THRHRE T, THHE R R AR AR 1
THHT SRR, BT (T T BT SRR, HHR R, S
THHFTRATERT 7 T FHHRATR AR R 1 T SRR,

1 HHHHHHHH HHAH TR HAHRE HE T TR R, R HHA
i R A U D O 0 00 00 O 0O O O O O . 4 H#E tHHHREHREHE HEE
FHHHHHT I HEHHHHE TR T TR HATHE HRE TR R, TR
TR TR HRAHRE A TR, T TR 1 fHE R
THHT IR A TRATRAHRAHR AR, TR R AR 15 A
AR AT, HIR R TR .

HHHHHE Hit HHEHHHE 2, HEHHE HHE HHE THEHHRHHE TR TR T R TR A
T HHHHAH # #2552, HHTH HHH T SRR
i e OO D OO0 000 OU DO O OO fHeHH A # R

OO C DL U L 1 AR H HHE TR TR T R, H A R
T HHHHE, T HEHHHRA TR TR R 3 TR R 3 3 TR AR
T HH HIRHHT T TR, TR T TR HAHRRHRA TR TR
HHHHE. HitH HEFHHHHE <H> HIHHE T TR T T T
R AT

T HHHHHHH, HEHHHRHH T H T SRR, T THERH H R TR
HHHHHHIHE O HH HHHHE T HHHEE HTE HHHEH. THETHHEE T R 1 TR
THHHHHHH HHHHHHIHR AR S e O 0 00 #0000

OO0 OO UOUOOO OO D), Hi HiHHHHHE H HEHHE HHHHE THHE TR R T,
FHHHE 1HE HATHHE TR HA SRR R T R T A T,
THHHAHHE, #HHE 1 TR SR R HH TR R

H HHHHHHHT Hi H# THEAHHHHHR THEHHHHHER AR (THHE) HEHHE 1
THHHHE HiH THHHHHHE 3 T T HHHRHE. TR H T TR T R AR
gbobooubobooboobD#H#00L0 UD00OO00O0O0O4#
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HHE T

HiHHHHAT (HHH)

HHHHH (1)

HHHH TR

THHH TR

R THHTRTHT T THATRR HAT R TAT R BERAT R SRR
THHHHE HHTHHHHHHHHRTR, HHE HHE 1 TR TR HHAHRHHRHE AR

U O O [0 . HHHH HHHE T, HHHE R HHHE R R
THHHHHE HEFHHHHHH TR HHHHHRA TR TR TR R T HRH
THHHH THHHHHHE HHE HEHE HHTHE. TR HHRHHRHHHTE R HHAHHRAR A
THHHHHHHHHE THEHHRE HiE TR TR, HHE TR

THHT HIHHHHHHHTE HHHTHHHR FHHAHHT. HHHE T TR AR T T T
THHHHHHHHHHH THHHE THHE HRH SRR, H et 1, 0 0 0 0 00 oo
gboboouboboabouobob oboubooboboos&s#O00ood
gbooboobobgoobgbobooobooa.

THHHHHHT HIHHHHRHT HHRHHRHHR THATHHT T SRR H
ooboooboboooooooo,osmssH#0 0000000
U0 000U s st U O U D OO0 OO U #. 2 T

THHT HiHT HHHHE HIHHTHE T T HHHE TR HE T SRR SRR
THHHHHE. HiHE THE TS H HHH TR HH SRR 1 1 TR
THHHH HE, THH T .

THHT HIHH H1 THETE THEHHHER FHH THETRHTR TR SRR A
HHHHHRHHH, A s O 0 0 0000000 0oooog
#HO A DU U 00000 U0 O OO D #4441 #H O £ i
U000 U0 OO OO U D #. #H tHiH tHHHHH HHHAHRE A R
THHHHHHHHHE THEE TR HHFHHRHHE T TR A TR A R
THHHHHHHHHHHHAH T HRHH SRR,

T THHHHHHHHE THHTHE TR HHHHHRE R A AR, T TR #
THHHHHE H THHHHRH. HHH TR R THTRHTRHR TR HRH
THHHTHHHHE. THHHE THEHHTR 7 THEHAER 1 T TR TR R 1 TR
#H#AH U U 000000 OO0 OO O O # # 5HH HHH tHE HHEHHHRE
e
U0000000 O0OD OO D # i HHHH tHHEHEEHE THEE R R
#HHOODOO.

T FHHHHH HHHHE TR H HHE A, HHRHR A TR T #
THHHHHHRHTE THE AR HH T TR HHAHRAT HRH SR R
IR

1 HHHHE THEHHHE HE TR THEH R T R SR R R
THHHHE HHHHE, THHE T TR H T T HHRH TR R T TR R TR
THHHHE HHHHH T AR, TR HR R TR R SRR
THHHE THHHHE, THEHE TR H# TR, 7 1 TR

1 THHHHHHHHE THAHH HHFHHRHHHE HHE R HHAR TR TR
w00 000000 000b0ooog oooaoa.
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../tools/tools.pdf#ugr.tools.cde
../tools/tools.pdf#ugr.tools.cde

HERAHE BT

AR T

THHHHHHHT T

THHHHHHHT HHHHHH

#HUOO00D000000 00000000 DUOUOD OO HAHH HHH tHH fHH
THHT HEFHHHHHET HERHHHHE TR T TR T HHATRA A T

THEHE HE T T HHHE T HE SRR T S, T T ST
THE HHH HEHHHHTE T HHHE TR HHE T T ST, T

T HHEHHT TR, T T ST HHHE T T .
THAHHHHE HHHE P 1 T ST 1 T T P (HHHH
FHHAHHHHT) , $HHE HH T TR AT 3 TR . AT,
HHHE HHEHHE HHHHTHE HHHHE T P SRR Ui ma. t cas. Annot ati on
HHEHHHHE HHEHTT HHHE T TR, T T A TR T T T
HHEHE HHTHHE HHEHE TR S, S T R AT
HHHE HHTHHHHTHE T T HHHE T R HHE
HHHEHHE HHE HHEAE T THEHHEE ST ST (TR 1 T 1 1 i #
HHHT $HHE AL (TR . 1 HHH T, TRHHREH fREH (AT R Y,
HHHE HHTHHE AT TR T T TR T 1 i e,
T ST T S, 1 T T (T R
HHE THES T TR, TR T T A T SR 1A

T HHHHE THEHHHE THEHHHTR T TR H T HHE. TR SRR

THHT HIFHHHHHHHE TR HHHEHE THEERHT, HRH TR TR R
TR H 1 TR TR AL HERE HETE HRE, HHR A 5 R
THHHE 1 TR THEE HRHHR RS, TR AR TR H 1 T T R
T H HHHHT HAHHHE T R AR TR A

THHHRHRT PHHRHHRATE S R

T THHHTHHHHTTHE THE HERHE HRHE FHHE H TR HE 1 TR TR HHE
THHHHHHHHHE THETHE THE H HERHHRHE .

#HOUUOUOO0O00O0 00000000 UUD OO U e HE A H#HiE Hi#
THHHHHHHH TR HHRHRTE HHHE HHE R R AR HRH T TR

THE HHTHHHE THHHE THERHTRE H R HHR T HE TR AR R
THHHHHHE T HH TR HHE TR SR AR TR TR

THHE THH T HEHHRA HHRAHAE, T HR R T R
FHHHFHHRATHHE T HRAHRAHRE, TR SRR R
FHHHE A T TRATRH SRR HAHAHR AR R
THAHHE AR T T 1 R TR 1 A SRR 1R
IR HAHH.

HHHE HHHHE 1 B HH HH TR T AR HiE R B
AR,

THE HHTHHHHT HEHHTE HERHE HRHHHRE HHEH R THEHRHHRHT FHHRHE TR HEHH, R
THHHHE HH THHHTE HRHTRHRT HHRHHA T R HHE T 1 R
THHHHHHHHHHT. HHH TR HRHHHRHRE TR R TR R TR R A
HHHH HHHH.
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THHHHHHE HHHH

THHHHHHE HHHHHH

HHHHHH
HHHHHHH ()

THHHHHHT HHHHHH

R AR AT

#UO0D00000 OOOO DO HH H HEHHHHHE 3 A

U U O U U U O U O 1 i T TR (P SR R
HHHHHHIE A e R U0 0 000000 00o0ooogo
gooboog.

THHHHHTE HHHHHE HHE TR R HH R TR H R THEH R
THHHHHT HiF TR HRAHRAR. R, T TR R R HRH

THHE HHHHHHHE HHH H A () R A T 1R TR
e e R
THHHAHHE A .

THHHRE HIHR, T SRR BRI R 1 TR HHH AR,
THHFRATHRIT TR TR T AR BT 17 T
AR HH HH I R PR R i TR 1
THHHTHHHHT HE THEHTHHTTHT TR 1 TR TR THETRHT TR AT T
THHHHHE HEFHHFHE THEHHHTRHTE HHHE HHHERHTE SRR, THERHTHHE SRR T HH
THHHTHHHHHHT HIHHETHE T HRHHHARATRE T # R TR TR,

H HHHHHE HHE HiHHE (1.1, HTHHHE THEAHHHHE, HHHHHE, HHTHHE TR, T R,
THHHHE HiE HHFHHHERE HH TR T TR TR SRR HH TR
A L O U U I A HHE T THEHE, TR 3 SRR
FHAHFHHFHHHHTE HRAHR S TRATR HHE 1 AR T R R
FHHE HiHE, T T TRATRATRAR 1 TR H T TR HHR
THHT R, T TR HIHR AR 1 T TR HRHARA, # R
FHATHE, HHE AT A 53 T T 3 AR AR T,
THHHRE HH T HHHRAE 1 TR B, T TR, R i 7
THHHRATRT AR ATRAT 1 AR ATR T, P THAT SR HH 17 R,

#HUOUUDOOO00D0OO0O 00000000 ODOOD DO HiHH #Hit tH
THHHTHHHH TR TR HHE T HHHAE R A

1 THHHHHHHHHAHHE HH 7 R R L L L 11 HHHE TR TR
THHHTHHHHE. THHHHTE HEHE HHRHHHE HHH TR, HE R TR R
THHHHH H1HE HHE TR HHE HRHHRER HHR FHREE, TR R H B TR R
THHHHE H HHHH AR R ) ) U U L O L #, R HH TR, 1
B e e e e
AT HAHHHRHARA AR, T # AR T3 R (AR 5 R
T HHHE A BT T TR T TRATRAT.

B THATRATRER T HREERAT | | L1 | S THATHRH T TR T iR

#HH AR 00 0 00 0000000,00000000 OD000O0ODO4#,
gobobooooobobooooobooooob,00bb ogoboboooboog,
##HUUOD ODOUO 0D D OO D HHHHH HH THEH R A A
THHHTHHH THHE THEHTHHT HERHHT HEHHHRHT TR, THETHHTRT T TR HE
THHHTHHHT HEHHHE T TR THE R T AT HERHHR A TR # HRH
THHHTHHE Hi THEHHTHE HHHHHEHHE T H R THETRH TR HHEHERHR SRR
THHHHHHHHHIE, Hi H T TR R R T TR T | ]
THHHHHHE TR HHRH T TR HHHHR R
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HHHHH

HHHHH HH

T TR

(##)

HHRE HHIHHH TRARRAT 1 HRR R AR 1 B it
THHHTHHHHT HIHHTE HERHTHHHE. HHHEE HHATRHT TR HEH AR R
THE HHTHT HHTHHHETE THHT R TR SRR 5 R
THHHHH THTHHHHHE HEHHE HRHHHTE H TR H TR T R
gboboouboobooooboboooon.

THHH THE HHE TR TR TR THHE HHHRHRHAT TR tHRHR
THHHHHHHHHHHE, 1 T H HFHHRHE TR THERHE SRR R
THHHHHHHHHHE, TR T TR SRR HHRHHA TR
THHT HIHHE HHHHHHHHRHTRH T A TR HE 3 TR TR

i,

#0000 D000 obob ouobgbooboan.

#0000 00 0000 ooo.

T HHHE TR 7 1 TR H R T 1 HRE H TR

FHHT TR AT 1 T R TR, B AT 1R AR
THHHR R, T B AT TR T SR, HRH HHE 207
THHFTRATRHH T TR T T ST SRR s iR | ) 1]
HHHHHH HIFHHH.

T FHHE TR THRE HHHRAR R TR AT 7, SR T R 1t
THHHRHTHTE PR AT T 1 R T 0 TR SRR, 1
T SRR TH AR T TRATR R T T TR
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