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[Jackson] ARSI T ER G MR A ESER.
[Jackson] B EEA T
[Your] k=
[Jackson] 7Y, Hemh: dbm.
[Jackson] B TEM B s 2
[Your] i
[Jackson] FELEEE: LiE
[Jackson] Eisl, EITEM2FHE, aERmmAtm?
[Your] 3H2H
[Jackson] LT3R 2, M EERET, Ak
[Jackson] EEEEIMTIRFE AR ED ¢
[Your] B
[Jackson] |y A s Tl o
[Your] 3H10H
[Jackson] 780, F 3A 108 k= it Lig .
[Jackson] F3H 2 s EFEIT, EfEHERR: 3H 10, HHE R 200 )\ Khek EEHREEFRITS?
[Your] ITH
[Jackson] i, Eol EE g7
[Your] i
[Jackson] EiEEETENRINE?
_MNourl 2
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[Jackson]  &EIEEETEFINE?

[Your] 2

[Jackson] TE. 2 oRHNE.

[Wackson]  E2LT0E 2 /BRIE. B g £ 4tw T3H 2 HE iBfET 3H 10 2fir: 598 yT A KM 8&ih T Bi5?
[Your] Yes

[Vackson]  IFR).EFHECERMINE He2iE2] EaEEEE.

[Vackson]  EEITHTAFLIFEERS?

[Your] No

[Vackson]  IFEEAIEAEHE, BN




» 1.2 J:FEH&E "iﬁB% opendlal E|X__] ( http://www.opendial-toolkit. net/)

@® www.opendial-toolkit.net/home

Eam M Firefox 2A Kaldi HEEE FEIEFLEEA ErEnEER EH FEFH RELLS B AhRE E

OpenDial is a Java-based, domain-independent toolkit for developing spoken dialogue
systems. OpenDial was originally designed to perform dialogue management tasks, but it
can also be used to build full-fledged dialogue systems, integrating e.g. speech recognition,
language understanding, generation, speech synthesis, multimodal processing and situation
awareness.

The purpose of OpenDial is to combine the benefits of logical and statistical approaches to
dialogue modelling. The toolkit relies on probabilistic rules to represent the domain models
in @ compact and human-readable format. Supervised or reinforcement learning techniques
can be applied to estimate unknown parameters from small amounts of data (see Lison
(2014) for details). The hybrid approach adopted by OpenDial makes it possible to easy
incorporate expert knowledge and domain-specific constraints within a robust, probabilistic
framework.

OpenDial is designed as a blackboard architecture in which all modules are connected to a
central information hub representing the dialogue state (encoded as a Bayesian Network). A
collection of plugins is available to connect external components for speech recognition,
parsing, speech synthesis, etc.. New modules can also be easily implemented and
integrated into the architecture.

The toolkit has been originally developed by the Language Technology Group of the
University of Oslo (Norway), with Pierre Lison as main developer. http://www.opendiaI-tooIkit.net/



http://www.opendial-toolkit.net/

» 1.2 AR ETELPE  opendial &
1. Downloading OpenDial

The Download page contains the various OpenDial releases.

System requirements:

e Java 8
» Gradle (if you want to modify or extend the source code)

NB: If you are using Maven/Gradle for your software and are only interested in fetching OpenDial as an external
dependency, there a Maven package for Opendial on jcenter (groupId: opendial,artifactId: opendial).
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= =B E - i) o

.. .gradle 2016/4/5 11:23 M=

) build 2018/2/28 13:56 Tl

.. domains 2016/4/5 11:23 =

b 2016/4/5 12:10 I{g==

| resources 2016/4/5 11:23 ig=

| scripts 2016/4/5 12:08 g

| SrC 2016/4/5 11:23 =

| test 2016/4/5 11:23 ig=

| .DS_Store 2016/4/5 12:04 DS _STORE 3044 9 KB
.| build.gradle 2016/4/5 12:07 GRADLE =0{% 4 KB
|®| README.md 2016/4/5 11:23 MD =05 2 KB
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Windows 7 iz
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P

lenova

Lenovo Windows? PC
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T Faaa e =30EYE  JAVA HOME PATH CLASSPATH(Z/ NETRME) EEFEllsT &g . Mall=dfZE'.
TEESEN

&% : JAVA_HOME

ZE{E : C:\Program Files (x86)\Java\jdk1.8.0_91 (| EtREE CHETEEEE

=%  CLASSPATH
==E : ;%JAVA_HOME%\lib\dt.jar;%JAVA_HOME%\lib\tools.jar; oEamEae T

ZFFE= : Path

ZEE ! %JAVA_HOME%\bin;%JAVA_HOMEY:\jre\bin;

AE ;- &£ Windows10 57, EAFLREVRE , path ZEHOJLIERF JOK B9ETEE. %JAVA_HOMEY =15
IHEY, A=, A A -

C:\Program Files (x86)%Java‘\jdkl.&.8_91\bin;C:“Program Files (x86)\Java‘\jdkl.8.8 91'jre‘\bin;
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[Your]

[Jackson]

[Your]

[Jackson]

[Your]

[Jackson]

[Your]

[Jackson]

[Your]

[Jackson]

[Reinitialising interaction...]

ETIpE:;

T, -

5k

T, Ba:

B

T, $Ba:

o

i1, #Ba:

=2l

T, #Ba:

Forward

Backward

Left

Right

Stop
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<!1—— HNLU model -->
<model trigger="u u":>
<rulel
<case>

<oondition operator="or">
<if wvar="uo u" value="*ZE$§*" relation="contains" />
<if wvar="uo u" value="*ﬁﬂZE*" relation="contains" />
<if wvar="uo u" value="*@EZE*" relation="contains" />
<fcondition>
<effect prob="1">
<get var="a u" value="Request (Left)" i
“feffects>
«fcase>
<case>
<oondition operator="or">
<if wvar="uo u" value="*1§$§*" relation="contains" />
<if wvar="uo u" value="*ﬁﬂi§*" relation="contains" />
<if wvar="uo u" value="*@t$§*" relation="contains" />
<fcondition>
<effect prob="1">
<get var="a u" value="Reguest (Right)" i
“feffects>
«fcase>
<case>
<oondition operator="or">
<if wvar="uo u" value="*ﬁﬂﬂﬁ*" relation="contains" />
<if wvar="uo u" value="*}§ﬁf*" relation="contains" />
<if wvar="uo u" value="*ﬁﬁﬂ§*" relation="contains" />
<fcondition>
<effect prob="1">
<get var="a u" value="Regquest (Forward)" =
“feffects>

< /cases




2.1 =1 . FEstas A -BEeESE ( B ERAFRE )

<caserx
<condition operator="or":>
<if wvar="u u" value="*ﬁﬂﬁ§*" relation="contains" />
<if wvar="u u" value="‘fﬂiﬁ*" relation="contains" />
<if wvar="u u" value="*ﬁ§i§ﬁ" relation="contains"™ />
</condition>
<effect prob="1">
<get var="a u" wvalue="Regquest (Backward)" s
</effect>
</caser
<caser
<condition>
<if var="u u" value="{Z1F" relation="contains" />
<if var="u u" value="E{&E" relation="contains" />
<if var="u u"™ wvalue="stop" relation="contains" i
</condition>
<effect prob="1">
<get var="a u" walue="Request (Stop)" s
</effect>
</ casexr
</rule>

< /model>



D> 2.1 21 : FEEHIEEA-TESH ( BT EE)

<!—— THRFEER -
<model trigger="a u">
<rule id="movement™>
<ocase
<condition>
<if wvar="a u" wvalue="Regquest ({X})" S
</condition>
| <effect ucil="1">
<set var="a m" value="Move ({X})" />
</effect>
</cases
{fruleﬂ

| <rule id ="negative":>
| <case>
| <effect ucil="-0.5">
<get var="a m" wvalue="Maove (*)}" i
< /effect>
</case>
</rule>
| <rule id="repeat">
| <caser
| <effect util="0.2">
<get var="a m" valuse="AskRepeat"” f=
<feffect>
“/case>
<frule>

< /model>




2.1 =HI1 . FiEtas A -BCESE (HlasiT/98RE )

<1-- ITAHEREZE -

<model trigger="a m">

<rule>
<case>
<condition>
<if war="a m" wvalue="Mowve ({X:)}" P
</condition>
<effect ucil="1">>
<set var="u m" value="IFQ71, #E3h: (X1v />
<feffects
</case>
<case>
<condition>
<if war="a m" wvalue="AskRepeat" f
<fcondition>
<gffect util="1">
<get wvar="u m" value="ﬁﬁﬁi, 1%%%$?W?ﬁ§u ﬁﬁ;&ﬁi——ﬂﬁ&}mg? "o
<feffect>
</case>
</rule>
< /model>
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[Your] = 1 IR
[Jackson] BEeEEEEE LSRR ?
[Your] BRER b5/

[Jackson]  #TH], EiEMmenE (BEER LA
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<?xml wver=sion="1.0" encoding="gb2312"3?>
<domain>
<model trigger="u u">
<rule>
<caser
<condition>
<if war="u u" relation="=" value="i%igﬁﬁ€¢"f}
</fconditionl
<effect prob="1">
<get var="a u" value="Sethlarn™/>
< feffect>
</ case>
<caser
<condition>
<if var="u u" relation="=" value="€ﬁﬂ§5§iﬁf¥f§ﬁﬁ"f}
</condition>
<gffect prob="1">
<set wvar="a u" value="InformTime"™ />
</effect>
</case>r
</rule>
</model>



2.2 =52 . Eremi-Eea F ( BR17/9%REL )

<model trigger=“a_ur}
<rulex>
<case>
<conditionl>
<if wvar="a u" relation="=" value="Sethlarn™/>
</condition>
<effect prob="1">
<set var="a m" value="RequestTime"™ />
< feffect>
</case>
<caser
<condition>
<1f wvar="a u" relation="=" value="InformTime" />
</condition>
<effect prob="1">
<set var="a m" value="ToDoSethlarm™/ >
<feffects
</case>
</rule>
</model >



2.2 =52 . Eremi-Ee a3 (VlasiT/98REL )

<model trigger=“a_m“ﬂ
<rulel>
<case>
<condition>
<if wvar="a m" relation="=" value="REequestTime" />
</condition>
<effect prob="1">
<3et var="u m" value="ﬁﬁﬁﬂﬁﬁﬁ%gﬁfﬁiﬁfLﬁiﬁﬁﬁﬂ%#? S
</effects»
</case>
<casel>
<conditionX>
<if var="a mn" relation="=" value="ToDoSethAlarm™ />
</condition>
<effect prob="1">
<3et var="u m" value="ﬁ§:ﬁ{]: E%E[ﬁﬁﬁﬁ%]THﬂﬁEiﬁﬁ"}
< /effect>
< /case>
</rule>
</model>
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example-flightbooking_cn.xml
example-flightbooking_dm_cn.xml
example-flightbooking_nlg_cn.xml

example-flightbooking_nlu_cn.xml

fEPTHER: 2018/3/17 20:17
F7 1.57 KB

fZRTHER: 2018/3/17 20:17
Fov 14.2 KB

{EpTHER: 2018/3/17 20:17
Zor~ 9.85 KB

fEPTHER: 2018/3/17 20:17
Z7] 6.88 KB




D> 3.1 SCARER) - BRESITERNISR AVERLE (31852 )

14[]{domain}|
15F] <initialstate>

le

17 <!—— Starting prompt -—-->

15[ <wariakle id="u m" >

15 {value}"iﬁﬂyﬁﬁﬁﬂ%gﬁﬁﬁﬁﬁénggiﬁéﬁ,3E£%ﬁ5§ﬁﬁﬁ)xggé§%§§i: Jackson."</valuer
Z0 = /variablexr

21

2z <!'—— We =start the dialogue by asking for the destination —-->

23] <wariakle id="current step">

z4 <wvalue>Destination</valus>

Z5 </wvariakble>

2o

z7 <finitialstatel

2B

Z9 < !—— HNatural language understanding models ——>

20 <import h:ef="example—flightbﬂnking_nlu_cn.xml"f}

21

3z <l—— Dialogue management models (action selection and transition) -->

33 <import h:ef="example—flightbﬂﬂking_dm_cn.xml"f}

34

35 < !l—— Natural language generation models —--2>

3s <import href="example-flightbooking nlg cn.xml"/>

a7

3B

39 <l—— External module showing how to interface the dialogue system with an external
40 database (used here to find the ticket prices and "book"™ the tickets) —-=
41 <settings>

4z <modulezropendial .modules.examples . FlightBookingExample< /modules>

a3 «/zettings>

44 «</domain>




> 3.2 SLARERMI : ESITERHIRE ATERYE ( NLU-AIFT0iR5) )

<model trigger="u u">

< !—— This model takes the raw user utterance as input, and outputs the corresponding
dialogue acts from the user. This model uses simple shallow patterns to extract
domain-specific information (such as airports or dates) from the utterance. -->
<!—— Extracts booking information related to the departuke or destination -—-->
<rule>
<case>
<condition>

<if var="Airport"™ relation="in"
value="[iL R, L8, REZ2, OFE, FE,BRE EE,
&, L, FAEE, ZEARF, 2N, BT, B8%, |8, 5, RIE, 0B, kit B, BB, 5%, K&, 5MH, B,
BeE mH,EE, M, BN, &30 80, FE B, 871 />
<if wvar="u u" relation="contains" wvalue="(to|from)? {Airport}"” fe
«/condition>
<effect>
<get var="a u" value="Inform (Airport, {Airport})"” exclusive="falsze"/>»
< feffects
<fcase»
<frule>

<!—— Extracts booking information related to the flight dates. -—->
<rule>
<case
<condition>
<if var="Month"™ relation="in"
value="[18,28,38,248,38,68,78,88,38,108,11B,12B1" />
<if wvar="u u" relation="contains" wvalue="(on)? {Hnnth}{Day}Eﬂ" f=
<if var="Day" relation="&gt:;" wvalus="0" />
<if var="Day" relation="&lt;" wvalus="32" />
</fcondition>
<effect>

<zet var="a_u" wvalue="Inform (Date, {Month}, {Dav})" exclusive="false"/>




P> 3.2 SCHRERM : ARESiTEEMN SR AIERHE ( NLU-f&{zis5 )

<model trigger="a u">

o l—— ﬁﬁfh¢?ﬁEThE5 model take the dialogue act fom the user and uses it to f£ill the corresponding
slots (departure, destination, flight dates, number of tickets, etc.). ——>»
<1— Fill=s the slntb in accordance with the information in the dialogue act ——>
<rule>
<caser
<condition>

<if wvar="current step"” wvalue="(Destination|Departure)” £
<if var="a u" relation="contains" value="Inform (Airport, {Airporc})"” />
</condition>
<effect>
<get var="{current step}" value="{Airport}i" S>
</effect>
</ caser
<case>

<conditionl>
<if war="current step" wvalue=" (Date|ReturnDate)™ i
<if war="a u" relation="contains" walue="Inform (Date, {Month}, {Day})" i
</condition>
<effect>
<set var="{current_ step}" wvalue="{Month} {Day}" S
< feffect>
<fcasex
<casel

<conditionl>
<if war="current step" wvalue="NbTickets" i
<if war="a u" relation="contains" value="Informw (Number, {Numbexr})" S

</condition>
<effect>
<get var="NbTickets" wvaluse="{HNumber}" />
</effects
< case>

< frule>




> 3.3 SCERZEI | MESITEEMBE ATERIEE ( DM-{T 0ieisisn )

<model trigger="Destination,Departure,Date,ReturnDate, HNbTicketa">

<!—— Thi=z model specifieszs the utilities of warious system actions, such
as clarification reguests (repetitions and confirmations) and
grounding actions. -—-->
<!—— If the current step is to ask for the destination, specifies the utilities
of a confirmation request or a grounding action using the current value of
the "Destination" =slot ——3>
<rule>
<casex
<condition>
<if wvar="current step” wvalue="Destination” f=
«/condition>

<gffect util="3S":>
<set var="a m" value="Ground(Destination, {Destination})" />
<feffect>
<effect util="0.5">
<get var="a m" value="Confirm (Destination, {Destination}}" i
<feffectr
< cazex
<frule>

<!—— If the current step i=s to ask for the departure, specifies the utilities
of a confirmation regquest or a grounding action using the current value of
the "Departure"™ slot ——>
<rule>
<casex
<condition>
<if war="current_ step" wvalue="Departure" Fr
</condition>

<gffect uncil="3s":>
<get var="a m" value="Ground (Departure, {Departure} )" =




D> 3.3 SEARZEG) | MZSITEEANSE AIERIEE ( DM-{30ii2iam )

<model trigger="a m">

<l—— Transition model that specifies how the selection of a particular
system action affects the current dialogue state, in particular the current
step in the dialogue. -->
<1—— Mowves to the next step if a particular slot has been confirmed ——H
<rule>
<caser
<condition>
<if var="a m" value="Ground (Destination,*)" 3
</condition>

<effect prob="1">
<get var="current step" wvalue="Departure" fo
<feffect>
=/ cazer
<caser
<condition>
<if var="a m" value="Ground (Departure,*)" fo
</condition>
<effect prob="1">
<get var="current step" wvalue="Date" P
< feffects>
«<fcase>
<caser
<condition>
<if var="a m" wvalue="Ground (Date,*)" S
</focondition>

<effect prob="1">
<get var="current step” wvalus="Return" S
< feffects>
«<fcase>




D> 3.3 SEEEEA : AESITER S A (EAESER )

<mcodel trigger="current step”>
< 1——HModel producing new =sy=stem utterances when the current step is=s moved

Lo a new step. ——»
< 1—— Ask=s for the destination —--»
<rule>
<casexr
<condition>
<if wvar="current step" wvalue="Destination" fﬂ
</condition>

<effect util="1">
<set var="u m" value="ﬁﬁﬁﬂﬁﬁgﬁéEﬁﬁﬁhﬁﬁfﬁ? "o
< /feffect>
</case>
</rule>

< 1—— Ask= for the departure --»
<rule
<caser
<ocondition
<if war="current step" wvalue="Departure" P
</condition>
<effect util="1">
<set var="u m" value="ig [@AEITENT-METEE? » />
< /feffect>
</case>

</rule>
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Accelerate develop;er productivity

From mobile apps to microservices, from small startups to big enterprises,
Gradle helps teams build, automate and deliver better software, faster.

1. Install Gradle e ‘ 2. Get Started Guides ‘ e ‘ 3. Free Training ‘




D> 4.1 ERIEREEERE : GradleFE

Step 1. Download the latest Gradle distribution

The current Gradle release is version 4.5.1, released on 05 Feb 2018. The distribution zip file

comes in two flavors:

« Binary-only {sha256)

« Complete, with docs and sources (5"2256)

If in doubt, choose the binary-only version and browse docs and sources online.

Need to work with an older version? See the releases page.

Step 2. Unpack the distribution

Linux & MacOS5 users

Unzip the distribution zip file in the directory of your choosing, e.g.:

% mkdir Jopt/gradle

5 unzip -d fopt/gradle gradle-4.5.1-bin.zip

$ 1s Jopt/gradlefgradle-4.5.1

LICEMSE MNOTICE bin getting—started.html -dnit.d L1ib media



D> 4.1 ERSLIEEE ; Gradlefl®

Microsoft Windows users

Create a new directory c:\Gradle with File Explorer.

Open a second File Explorer window and go to the directory where the Gradle distribution was
downloaded. Double-click the ZIP archive to expose the content. Drag the content folder
gradle-4.5.1 toyour newly created c:\Gradle folder.

Alternatively you can unpack the Gradle distribution ZIP into C:\Gradle using an archiver tool
of your choice.

Step 3. Configure your system environment

Linux & MacO5 users

Configure your PATH environment variable to include the bin directory of the unzipped
distribution, e.g.:

5 export PATH=S5PATH: /opt/gradle/gradle-4.5.1/bin



» 4.1 JEREZEEERE - GradleigiE

Microsoft Windows users

In File Explorer right-click on the This pPC (or Computer )icon, then click Properties -=

Advanced System Settings -> Environmental Variables .

Under sSystem Variables select path , thenclick Edit .Add an entry for
C:\Gradle\gradle-4.5.1\bin . Click OK to save.

Step 4. Verify your installation

Open a console (or a Windows command prompt) and run gradle -v to run gradle and
display the version, e.g.:

5 gradle -v




>» 4.1 JEF4m%-OpenDial

3. Compiling OpenbDial from source (optional)

In case you plan to work on OpenDial's source code, or if you have fetched the bleeding-
edge source code from the github repository, you will need to recompile the source. Since
version 1.4, OpenDial relies on the Gradle build framework (before 1.4, we used ant).

If you do not yet have Gradle on your machine, you first need to install it (on Mac OS X, you
can install it via Brew, and a gradle package is also available on Ubuntu). Once this is done,
simply go to the main directory and type:

gradle compile

This should compile the source code in a few seconds. You can verify that everything works
correctly by running the unit tests for Opendial:

gradle te=t

Once the compilation is completed, you can run OpenDial through the scripts mentioned
above I{ Jecriptsfopendial OF J\scriptshopendial. bat}.
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FAILURE: Build failed with an exception.«

* What went wrong:+

Execution failed for task ":compilelava’.~

> Could not find tools.jar. Please check that C:\Program Files\Java\jre1.8.0 144«

contains a valid JDK installation.«

H
* Ty
Run with --stacktrace option to get the stack trace. Run with —info or --debug~

option to get more log output. Run with --scan to get full insights.+

o

* Get more help at https://help.gradle.org+

o

Deprecated Gradle features were used in this build, making it incompatible with+
Gradle 5.0.¢

See https://docs.gradle.org/4.5.1/userguide/command _line_interface.html#sec:comme

and line warningsk

BUILD FAILED in 2m 8s+

1 actionable task: 1 executed+
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= =L =5 Fol

. .gradle 2018/3/6 18:02 S

. .settings 2018/3/6 18:00 i

|| bin 2018/3/8 19:09 i

. build 2018/3/6 18:08  7#==

.. domains 2018/3/13 10:25  30fgsE

} lib 2016/4/5 1210  TTiEE

. resources 2016/4/5 11:23 i

. scripts 2016/4/5 12:08 =

B src 2016/4/5 11:23 3=

|| test 2016/4/5 11:23 i

|| «classpath 2018/3/6 18:00 CLASSPATH 304 1 KB
|| .DS_Store 2016/4/5 12:04 DS_STORE 324 g KB
[ .project 2018/3/6 18:00  PROJECT 3zi 1 KB
= blabla2.xml 2018/3/7 16:22 XML =85 1KE
2| blablaNew.xml 2018/3/7 16:22 XML 37 1 KB
@ build.gradle 2018/3/7 16:19 GRADLE 3% 4 KB
ECI P16-4012.pdf 2018/3/9 18:46 Adobe Acrobat ... 399 KB
|® README.md 2016/4/5 11:23 MD 3245 2 KB
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Eclipse Marketplace

Select solutions to install. Press Install Now to proceed with installation.
Press the "more info” link to learn more about a solution.

Search | Fecent I Popular I Fawvorites I Ins-tall-edl ‘s Eclipse Mewsletter: B{:—c:-tl i I " |

Find: |grad|e{ R, ,-i.?_l [.i'-'h.ll Markets ‘-'] [AII Categories "-'] [G-c:-]

-

Minmnimalist Gradle Editor 1.0.1

\ https:/fgithub.com/MNodeclipse/GradleEditor MMinimalist Gradle
Editor for build.gradle files with highlight for keywords, strings
. and matching brackets and android... more info

by Modeclipse/Enide, SGPL
e e e o —GfAadle edito higblight byild andraid e o 0 0 o o e e e o e

| & 74 | [ | Installs: 55.0K (1,773 last month)

Buildship Gradle Integration 2.0

Extend your Eclipse IDE to support building software using
Gradle. This solution is provided by the Eclipse Foundation.
more info

byw Eclipse Buildship Project, EPL

fileExtension gradle

Marketplaces

[ < =
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b project (E) » work » code » opendial »

£ =L =i Fh

. .gradle 2018/3/6 18:02 I

| .settings 2018/3/6 18:00 i

1 bin 2018/3/20 18:46 M=

. build 2018/3/6 18:08 pri =

.. domains 2018/3/13 10:25 ATEEE

L lib 2016/4/5 12:10 I

| resources 2016/4/5 11:23 I

| scripts 2016/4/5 12:08 i

M src 2016/4/5 11:23 M=

J test 2016/4/5 11:23 pri =

|| .classpath 2018/3/6 18:00 CLASSPATH f% 1KE
[ .DS_Store 2016/4/5 12:04  DS_STORE it 9 KB
| .project 2018/3/20 18:24  PROJECT zi% 1 KB
L_| All.mge 2018/3/20 22:36 MGC {4 6 KB
1= blabla2.xml 2018/3/7 16:22 XML 3t 1KB
12| blablaMew.xml 2018/3/7 16:22 XML 3t 1 KB
| ® build.gradle 2018/3/7 16:19 GRADLE 7§ 4 KB
®| README.md D Ms 1123 MD 2 KB
|| representations.aird ' :25  AIRD 374 2KB

Fole 3.73 KB
2 BHEA: 2018/3/7 16:19
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& dialog - Java - opendial/All.mgc - Eclipse

File Edit Mavigate Search Project Run Window Help

H-HR N -0 U WO I®E ST BB D

(5 Gradle Tasks 2 (5 Gradle Executions = 0 4] DialogueSystem.java C *Allmgc 2
g b | g
IR $E 7
4 (=} opendial
4 application
= PF,‘ , ActionMode
€ installApp Installs the project as a JVM ag
o R thi - VM -actionValuesSet<Value>
Irun uns this project as a app -actionValuesAsArray:Value[]
¢ (% build ~samplerRandom
> = build setup +copy():ActionNode 2!
% distribution +hashCode():int %
I % documentation +sample():Value
b &2 help +toString():String
% ide
% verification ChanceNode
#cachedValues:Set<Value> ch
Zdistrib:ProbDistribution il

+copy(l:ChanceMode
+hashCode(:int
+pruneValues(double):void
+sample(Assignment):Value
+toString():String

utilit_l,rN::rdesj/
e |
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1. ModelGoon{ 42

ModelGoon 22— Eclipsefild , gei&EclipseshIlBRYjavazeERRE , JLAH T)ava BRIKEDHT . ETFUMLEFHITRELRIT | LIRER TR
( BDEBTRLIBEREE ) .

2. ModelGoonFEi 5%

2.1 T&
ARBIREAES © Windows 7_X64, Eclipse Juno , JDK1.7, JREL.7, F&&EAIModelGoonhkA~/g : ModelGoon-4.4.1-site.zip,
2.2 F5%

FJFreclipse , iE#Fhelp-->install new software, fathwork with-->Add-->Archive , iEEEE TEAIModelGoon-4.4.1-site.zip , —F&nexta);
Faccept , REIEFEfinishTHREER, (BRIMELRIESIVRIK  EalsEHIEURIEIIS | KT EIREEHTHE, XEHERZEHE , i0F
SAEF). 1ZiEAsEBZhelp-->EclipseMarketplaceif{T%4s,

3. ModelGoonf§H

ModelGoonZ 3k IfE , EfffEaeclipse. fEeclipsed , EEEEFTHHY)avagiEZAndroid T2, ASENNXHXHEEREEIREIRERTP
File-->new-->other-->ModelGoon Diagrams , {1 FERf7~ :
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-
= New

Select a wizard

Wizards:

ype filter text |

[ = General

e Git

b = Gradle

[ = Java

= Mawven

4 = ModelGoon Diagrams
¢ Class Diagram

e

m

I Interaction Diagram
I’ Package Dependencies Diagram

k= Oomph E

@ | = Back | MNext = | Finish | | Cancel |
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BMetwork

DialogueState

~actionMeodes:Map<String, ActionMode>
~chanceModes:Map-<5String, ChanceMode=
~nodes:Map<String, BMode
~utilityModes:Map < String, UtilityMNode>

~evidence:Assignment
~incrementalVars:5et«< String»
~parameterVars: Set < String>

+containsDistrib(Set=String =, Class=T=):boolean
+copy(:BNetworlk

+equals(Object):boolean
+hasActionMNode(String):boolean
+hasChanceMNode(String):boalean
+hasChanceModes(Collection=5tring =):boalean
+hasNode(String):boolean
+hasUtilityMode(String):boolean
+hashCode(:int

+modifyVariableld(String, String)wvoid
+pretiyPrint():String

+replaceNode(BENode)void
+reset(BNetwork)void

+toString(:String

+applyRule(Rule)wvaoid
+clearEvidence(Collection=String =)woid
+copy(:DialogueState

+generateXML(Document, Collection =String =):Element

+hashCode(:int

+queryProb(Collection=5tring =):MultivariateDistribution

+queryUtil(:double
+reducelvoid
+reset(BMetwork)void
+toString(:String

curstate T 1

DialogueSystem

#domain:Domain
#modules:List<Module=
#paused:boolean

+attachModule(Class =T=)woid
+changeDomain(Dlomain)void
+changeSettings(Settings)void
+connectTo(String, int)void

+displayComment(String)void
+enableSpeech(boolean)void

+pause(boolean)void
+refreshDomain(void
+startSystem(Jivoid

+detachModule(Class =7 extends Module=Jwoid

+importDialogue(String):Dialoguelmporter

settings

Settings

+discountFactordouble
+flocrString

+horizonint

+inputMixerInfo
+invertedRole:boolean
+modulesiList< Class<Module> =
+outputhMixerInfo
+params:Properties
+recording:Recording
+remoteConnections:Map<String, Integer>
+showGULboolean
+systemClutput:String
+systemSpeech:String
+userlnput:String
+userspeech:String
+wvarsTeMonitorList<String>
~explicitSettings:5et« String»

+copy():Settings
+fillSettings(Properties)void
+generateXML{Document):Element
+selecthudioMixers(jvoid
+toString (:String




ActionMNode

-actionValues: 5et<Value=
-actionValuesfsfrray:Value[]
~sampler:Random

+copy():ActionNode
+hashCode(:int
+sample(:Value
+toString():String

actionMeades

h\

ChanceMode

#cachedValues:Set«<Value>
Zdistrib:ProbDistribution

chan es

+copy(:ChanceNode
+hashCodelint
+pruneValues(double)void
+sample(Assignment):Value
+toString():String

utilityModes

UtilityNode

Fdistrib:UtilityFunction

+copy(:UtlityNode
+hashCode():int
+toString():String
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EMetwork

~nodes:Map«5String, BMode>

DialogueState

+containsDistrib(Set<String =, Class<T=):boolean
+copy(:BNetwork

+equals(Object):boolean
+hasActionMNode(String):boolean
+hasChanceMNode(String):boolean
+hasChanceNodes(Collection=5tring =):boolean
+hasMode(String):boolean
+hasUtilityNode(String):boolean
+hashCode():int

+modifyVariableld(String, String):void
+prettyPrint():5tring

+replaceNode(BNode)void
+reset(BMetwork)void

+toString (:String

~evidencefAssignment
~incrementalVars:5et< String»
~parameteryars:5et=<5tring>

+applyRule(Rule):void

+clearEvidence(Collection=String =):void
+copy(:DialogueState

+generateXML{Document, Collection=<5tring =):Element
+hashCode():int

+queryProb(Collection < String = ):MultivariateDistribution
+querylUtil():double

+reduce(lvoid

+reset(BMetwork)void

+toString():String
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[T ff ===

843 // MAIN METHOD

344 [/ ===================================

845

846 [*F

847 * Starts the dialogue system. The content of the args array is ignored.
848 * Command-line parameters can however be specified through system properties wvia
849 * the -D flag. All parameters are optional.

858 *

851 * <p>

852 * Some of the possible properties are:

853 * <ul>

B854 * ¢li»-Ddomain=path/to/domain/file: dialogue domain file

855 * <li>-Ddialogue=path/to/recorded/dialogue: dialogue file to import
856 * <li>-Dsimulator=path/to/simulator/file: domain file for the simulator
857 * <li>--Dgui=true or false: activates or deactives the GUI

858 * ¢ ful>

859 *

260 * @param args is ignored.

861 * @throws IOException

562 ®/

863= public static void main(String[] args) throws IOException ﬂ

Bod

865 DialogueSystem system = new DialogueSystem();

866 String domainFile = System.getProperty("domain")};

867 String dialoguefFile = System.getProperty("dialogue");

868 String simulatorFile = System.getProperty("simulator"”);

569

870 system.getSettings().fillSettings(System.getProperties());
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HoY J /1. Domain

870 if (domainFile != null) {

871 Domain domain;

872 try {

873 domain = XMLDomainReader.extractDomain(domainFile);
874 Log.info("Domain from " + domainFile + " successfully extracted");
875 }

876 catch (RuntimeException e) {

877 system.displayComment("Cannot load domain: " + e);
878 e.printStackTrace();

879 domain = XMLDomainReader.extractEmptyDomain(domainFile);
880 }

881 system.changeDomain(domain);

882 }

883 //2.Dialogue hiStGPﬂ

884 if (dialogueFile != null) {

885 system.importDialogue(dialogueFile);

886 }

287 f/3. simulator

888 if (simulatorFile != null) {

889 Simulator simulator = new Simulator(system,

898 XMLDomainReader.extractDomain(simulatorFile));
891 leg.info("Simulator with domain " + simulatorFile

892 + " successfully extracted");

893 system.attachModule(simulator);

894 }

895 Settings settings = system.getSettings();

896 system.changeSettings(settings);

897 [/A . EEEO-RREENE, FERE
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[4 EED-BMOENE, BERE
if (!settings.showGUI) {
system.attachModule(new TextOnlyInterface(system));

¥
system.startSystem();

Log.info("Dialogue system started!™);
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ActionMNode

-actionValues5et<Value=
-actionValuesAsArray:Value(]
~sampler:Random

+copy(:ActionNode
+hashCode():int
+sample(:Value
+toString(:String

actionMNodes

R

ChanceMode

ZFcachedValues:Set<Value=
Zdistrib:ProbDistribution

chan es

+copy(:ChanceMNode
+hashCode():int
+pruneValues(double)void
+sample(Assignment)iValue
+toString(:String

utilityNodes

UtilityNode

Zdistrib:UtilityFunction

+copy(:UtilityNode
+hashCode():int
+toString(:String

EMetwork

~nodes:Map<5tring, BNode>

DialogueState

+containsDistrib(Set<5String =, Class«T=):boolean
+copy(:BNetwork

+equals(Object):boolean
+hasActionNode(String):boolean
+hasChanceMode(String):boolean
+hasChanceModes(Collection«5tring =):boolean
+hasMode(String):boolean
+hasUtilityNode(String):boolean
+hashCode():int

+modifyVariableld(String, String):void
+prettyPrint():String

+replaceNode(BNode):void
+reset(BMetwork)void

+toString(:String

~evidence:Assignment
~incrementalVars:Set<5tring>
~parameterVars:5et< String =

+applyRule{Rule)void

+clearEvidence(Collection <String =):void
+copy(:DialogueState

+generateXML(Document, Collection=5tring=):Element
+hashCode(:int

+queryProb(Collection <String = ):MultivariateDistribution
+queryUtil(:double

+reduce():void

+reset(BNetwork):void

+toString(:String
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A4 [**
45 * Representation of a Bayesian Network augmented with value and action nodes. The
46  * network i1s simply defined as a set of nodes connected with each other.
47  *F EHEEET SR ERERIET - RS E RN A— TR S

48 * @author Pierre Lison (plison@ifi.uio.no)

49 %

58 ¥/

51 public class BNetwork {

52 [/ logger

53 final static Logger Log = Logger.getlogger("OpenDial");

54

55 // the set of nodes for the network

56 Map<5tring, BNode> nodes;

57

L8 // the chance nodes

59 Map<5tring, ChanceMNode> chanceNodes;

(515

61 /f the utility nodes

62 Map<5tring, UtilityNode» utilityMNodes;

B3

64 // the action nodes

65 Map<5tring, ActionMNode> actionNodes;

L
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1815 /*

162 * Adds a new node to the network. Note: if the node already exists, it is better
183 * to use the "replacelNode" method, to avoid warning messages.

104 ¥R B R . BTS2, HER RS [
185 ¥ @param node the node to add

186 *f

187= public void addNode(BNode node) {

108 if (nodes.containsKey(node.getId())) {

169 Lleg.warning("network already contains a node with identifier "
116 + node.getId());

111 1

112 nodes.put{node.getId(), node);

113 node.setNetwork(this);

114 Ik k==

115 [/ adding the node in the type-specific collections

116 if (node instanceof ChanceNode) {

117 chanceNodes.put{node.getId(), (ChanceNode) node);

118 1

119 [ ThEeT

126 else if (node instanceof UtilityNode) {

121 utilityNodes.put(node.getId(), (UtilityNode) node);

122 }

123 o=y b =k

124 else if (node instanceof ActionNode) {

125 actionNodes.put(node.getId(), (ActionNode) node);

176 1
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226 * Adds a new node to the dialogue state with the distribution provided as
221 * argument.

222 ¥ OENTRERNERE RS, RN BT HEME Y - -Nos IS SRR ARNT A, BTNSTS
223 * @param distrib the distribution to include

224 *®/

2259 public void addToState(ProbDistribution distrib) {

226 String variable = distrib.getVariable() + "'";

227 setAsCommitted(variable);

228 distrib.modifyVariableId(distrib.getVariable(), wvariable);
229 ChanceNode newNode = new ChanceNode(variable, distrib);
238

231 if (hasNode(variable)) {

232 BNode toRemove = getNode(variable);

233 removelNodes(toRemove.getDescendantIds());

234 removeNode (toRemove.getId());

235 1

236 for (S5tring inputVar : distrib.getInputVariables()) {

237 if (hasChanceMNode(inputVar)) {

238 newNode . addInputNode(getChanceNode(inputVar));

239 }

240 }

241 PN 5 1= =]

242 addNode (newNode) ;

243 J /02 - FEm|

244 cnnnectTDPPEdlctluns(newNUdE},

-~ ar 1 Trr « - 17 *
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ProbQuery UtilQuery SwitchingAlgorithm SamplingAlgorithm
+nb5amples:int
winternaks winternats +querj,-'F’rr::rb(Fl‘r::eruE.-rg.-'jll:!‘\ﬂultivariate[}istributi::rn lw ~maxSarﬂpIingTime:Iung
+qu:ryUt;iﬂétllQueryj:UtIlallgTablek 1 | +queryProb{ProbQuery):EmpiricalDistribution
+re| uc;( ;lucetllﬁerﬂ. Eh;c;r Alaorith +queryUtil(BNetwork):double
+selectBes i::rrlt ml[Quler_',f:I. nferenceflgorithm +reduce(ReduceQuery):BNetwork
ReduceQuery Query / 1 --____.-""--
clnternals wAshirgcis ! B L
I | ~evidence:Assignment / | L
~network:BNetwork / i e
~queryVars:Collection=5tring= v iy
+hashCode()int InferenceAlgaorithm
+toString():String

/ winterfaces

/ +queryProb{BNetwork, String):IndependentDistribution
+queryUtil{BNetwork, String, Assignment):UtilityTable
// +reduce(BNetwork, Collection<String =):BNetwork

[
I"\.
b
]
______________[‘_:_-;.

VariableElimination

Maivelnference

+querijrf:rb(Fl‘rceruE.'rj-':ll:ll"-l"lultn.rarmteTable +queryProb{ProbQuery):MultivariateTable
+queryUtil{UtilQuery):Utility Table s .
+reduce(ReduceQuery):BN ” +queryUtil{UtilQuery):UtilityTable
reduceineduce’ueryk er +reduce(ReduceQuery):BNetwork
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ENES

I*

¥ H ¥ H H H H H W O H H H H H O H W H

*/

Switching algorithms that alternates between an exact algorithm (variable

elimination) and an approximate algorithm (likelihood weighting) depending on the
query.

e L RIEERREREE (EBER) MREE (W) et EE-

<p*

The switching mechanism is defined via two thresholds:

EHIEE

<ul>

<li»one threshold on the maximum branching factor of the network

<lir»one threshold on the maximum number of combination of values in a node factor
<ful>

pAsR B R — 1Rl E

THETFPEXERSH—#HE

<p*

If one of these threshold is exceeded or if the Bayesian network contains a
continuous distribution, the selected algorithm will be likelihood weighting.
Variable elimination is selected in the remaining cases.

@author Pierre Lison (plison@ifi.uic.no)

public class SwitchingAlgorithm implements InferencelAlgorithm {
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*
A27 * Returns the probability distribution corresponding to the values of the state
A28 * wvariables provided as argument.

429 ¥ BENAE B R E A

430 * @param variables the variable labels to guery

4131 * @return the corresponding probability distribution

A32 *f

4332 public MultivariateDistribution queryProb(Collection<String> variables) {
34

435 if (!getNodeIlds().containsAll(variables)) {

136 leg.warning(variables + " not contained in " + getMNodelds());

437 1

A38 [/ else, perform the inference operation

439 try {

440 return new SwitchingAlgorithm().queryProb(this, variables, evidence);
A4 I

AA2

443 [/ 1t everything fails, returns an empty table

444 catch (Exception e) {

445 Loeg.warning("cannot perform inference: " + e);

LETS e.printStackTrace();

47 return new MultivariateTable(Assignment.createDefault());
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127= public InferenceAlgorithm selectBestAlgorithm(Query query) {

128

129 for (BNode node : guery.getFilteredSortedNodes()) {

138 if (node.getInputNodelds().size() > MAX BRANCHING FACTOR) {
131 return lw;

132 }

133 if (node instanceof ChanceNode) {

134 if (((ChanceNode) node)

135 .getDistrib() instanceof ContinuousDistribution) {
136 return lw;

137 }

138 int nbValues = ((ChanceNode) node).getNbValues();

139 for (ChanceNode i1 : node.getInputNodes{ChanceNode.class)) {
148 nbValues *= i.getMNbValues();

141 }

142 if (nbValues > MAX NBVALUES) {

143 return lw;

144 }

145 }

146 }

147 return ve;

148 }

A A
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<case>
<ocondition>
<if war="a m" walue="Ground (NoReturn)" Fis
</condition>
<effect prob="1">
«<get var="ReturnDate" wvaluse="NoReturn" />
<get var="a m-prev" wvalue="{a m}" s
<set var="a m" 'l;ralue=|“ i
< feffects>
</caze>
“<casex
<condition>
<if wvar="a m" walue="Ground (ReturnDate,®)" i
</ocondition>

<effect prob="1">
<get var="a m-prev" value="{a m}" f
<get var="a m" wvalue="FindCffer"® Fi2
</feffects
</ caze>
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Je-flightbooking nlu cn.xml | example-fiightbooking_dm_cn.xml |Exairtﬂe—ﬁd1ﬂ:rudcirm an cr.xml |

I‘:'|||||I|||:I'|I:I||||I|||2|I:I 3|I:I II"1‘|I:I SD EIDIIII|III?II:IIIII|IIIBII:IIIII|IIIBII:IIIII|III1|;II;IIII|II

<!1— Tf the extermnal module produces the system action MakeOffer (particular price),
registers the price in a separate wvariable and moves the current step. —->
<rule>
<casex
<condition>
<if war="a m" value="MakeOffer ({Price})" fﬂ
</condition>
<effect>
<get var="TotalCost" wvalus="{Pricel}"™ />
<set var="current step" wvalue="MakeOffer" P
< /effect>
</fcase>
<1l—— Tf the numbker of tickets is grounded, update the total cost by multiplving the
price with the number of tickets. —-->
<caser
<condition>
<if war="a m" wvalue="Ground (NbTickets,*)" P
</ocondition>
<effect>

<get var="TotalCost" value="{TotalCost}*{NbTickets}" />
< feffect>
</cage>
< /frule>
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] FlightBookingExamplejava &2

p &2 opendial » ® src ¢ #3 opendialmodules.examples # @ FlightBookingExample »

2® /) Copyright (C) 2011-2015 Pierre Lison (plison@ifi.uio.no)l[]

23

24 package opendial.modules.examples;

25

26% import java.util.logging.*;[]

32

338 f*x

34 #* Example of simple external module used for the flight-booking dialogue domain. The

35  #* module monitors for two particular values for the system action:
36 * <ol>

37 * <1i>»"FindOffer" checks the (faked) price of the user order and returns
38 * MakeOffer(price)

39 * <1i>»"Book" simulates the booking of the user order.

48 * </ol>

41 *

42 * @author Pierre Lison [pliﬁnn@ifi.uin.nnﬂ

43 %S

44 public class FlightBookingExample implements Module {

45

46 [/ logger

47 public final static Logger Leg = Logger.getlogger("OpenDial");
48

49 // the dialogue system

50 DialogueSystem system;

=2
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e i
672 @Override
- 68 public veoid start() {
69 paused = false;
70 }
71
722 ] %
73 * Checks whether the updated variables contains the system action and (if yes)
74 * whether the system action value is "FindOffer"™ or "Book". If the wvalue is
75 * "FindOffer", checks the price of the order (faked here to 179 or 299 EUR) and
76 * adds the new action "MakeOffer(price)” to the dialogue state. If the value is
77 * "Book"™, simply write down the order on the system output.
78 *
79 * @param state the current dialogue state
20 * @param updatedVars the updated wvariables in the state
81 ¥ BEXIMEEHEGE: FREE, FRRTIHEREEERE
82 ®f
832 @Override
- 84 public veoid trigger(DialogueState state, Collection<String» updatedVars) {
85 if (updatedVars.contains("a_m") && state.hasChanceNode("a m")) {
86 String action = state.queryProb("a m").getBest().toString();
a7
88 if (action.equals("FindOffer")) {
89 String returndate =
90 state.queryProb("ReturnDate").getBest().toString();
91
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9b [f system.

96 int price = (returndate.equals("NoReturn"}) ? 179 : 299;

97 String newhAction = "MakeOffer(" + price + ")";

98 system.addContent("a _m", newAction);

99 !

100 else if (action.equals("Book™)) {

181

182 String departure = state.queryProb("Departure").getBest().toString();
183 String destination =

104 state.queryProb("Destination").getBest().toString();

185 String date = state.queryProb("Date").getBest().toString();

186 String returndate =

187 state.queryProb("ReturnDate").getBest().toString();

108 String nbtickets = state.queryProb("NbTickets").getBest().toString();
189 L
116 // In a real system, the system database should be modified here

111 [/ to

112 // actually perform the booking. Here, we just print a small

113 // message.

114 String info = "Booked " + nbtickets + " tickets from " + departure L
115 + " to " + destination + " on " + date

116 + ((returndate.equals("NoReturn"))

117 ? " and return on " + returndate : "");

118 Leg.fine(info);

119 }
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