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Introduction
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« Relevant details:
« ELIZA clone [1999]
e grammars [2004.. ]
- WAG [2021..]

http://qgrammarware.net && http://grammarware.github.io
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Vision

Conversations should be
grammatical

Each side grows a model of the other side


https://www.utwente.nl/
http://grammarware.net
https://www.utwente.nl/en/eemcs/fmt/
https://www.pexels.com/photo/person-reaching-out-to-a-robot-8386434/

State of the Art: RiveScript

+ greetilngs

- Hi there!{weight=20}
- Hello!{weight=25}

- huqgneH

+ say something random
- This {randomfmessage|sentence{/random} has a random word.

https://www.rivescript.com/docs/tutorial ‘OFE i ‘ !

I=O
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Grammars 1n CC Books
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Grammars in WAGIoT
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time & 'what time is it?’.

time — [1] 'it is' dt.
time — [w] 'no idea, ' “n.
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WAGIoT Example <N,A,T,R,P,C,S>

S <« setup activity” stop. (1)
setup <« greet? getname. (2)
greet <« 'hello'. (3)
greet <« 'goodmorning'. (4)
greet — 'greetings, human!' 'what is your name?'. (5)

getname <« 'ITam'n:=Id. (6)
getname — 'nice tomeet you,' n. (7)
activity <« time|---. (8)
time <« ‘'what time is it?7"'. 9)
time — [1]'it is' [DateTime.Now] ',' n » w :=5. (10)
time — [w]'itis' [DateTime.Now.Hour] 'o'clock’ »w:=w - 1. (11)
stop <« 'stop'|'off'. (12)

Formal
Methods
O & Tools

() | —
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WAGIoT Example <N,A,T,R,P,C,S>

S <« [1:1]setup activity” stop. (13)

setup <« [1:1]greet? getname. (14)
greet <« [1:2]'hello’ (15)
greet <« [1:2]'goodmorning' (16)
greet — [1:1]'greetings, human!' 'what is your name?'. (17)
getname <« [1:1]'Iam'mn:=Id. (18)
getname — [1:1]'nice tomeet you,'n. (19)
activity <« [l:z]time]-- (20)
time <« [1:1]'what time isit?". (21)
time — [1:1+w]'it is' [DateTime.Now] ',' n »w :=5. (22)
time — [w:1+w]'it is' [DateTime.Now.Hour] 'o’clock’ pw:=w — 1. (23)
stop <« [l:1]'stop']|'off". (24)

Formal
Methods
& Tools
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WAGIoT Example

<N,A,T,R,P,C,S>

S <« [1:1]setup activity” stop. (25)
setup <« [1:1]greet? getname. (26)
greet <« [c1:c1+c2]|'hello’ By i=cy + 1. (27)
greet <« [c1:c¢1+c2]'goodmorning' B ey i=co + 1. (28)
greet — [1:1]'greetings, human!' 'what is your name?'. (29)
getname <« [1:1]'Iam'n:=Id. (30)
getname — [1:1]'nice tomeet you,'n. (31)
activity <« [l:z]time]|---. (32)
time <« [1:1]'what time isit?'. (33)
time — [l:1+w]'it is' [DateTime.Now] ',' n »bw :=5. (34)
time — [w:1+4w]'itis' [DateTime.Now.Hour] 'o’clock' »w:=w — 1. (35)
stop <« [l:1]'stop'|'off"'. (36)
FEE
O 20
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WAGIoT Example

S{n,n} < [1:1]setup activity” stop B n:=n. (37)
setup{n} <« [1:1]greet? getname. (38)
greet {c1,c2} <« [c1:c1+ca]'hello’ Beypi=cy + 1. (39)
greet {c1,c2} <« [c1:c1+ca]' goodmorning' P coi=co + 1. (40)
greet {} — [1:1]'greetings, human!' 'what is your name?'. (41)
getname {n} <« [1:1]'Iam' n:=1Id (42)
getname {n} — [1:1]'nice tomeet you,'n. (43)
activity {} <« [l:x]time]---. (44)
time {w,n} <« [1:1]'what timeis it?'. (45)
time {w,n} — [l:1+w]'it is' [DateTime.Now] ',' n »w :=5. (46)
time {w,n} — [w:1l+w]'itis"' [DateTime.Now.Hour] 'o’clock' P w:=w — 1. (47)
stop{} <« [l:1]'stop'|'off". (48)
FEE
O 20
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<N,A,T,R,P,C,S>
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S 1 0 n Formal Methods & 7oy, University of Tuente, Th Netherlands
C 0 n c U Extended Abstract be handled by a Srammar, but the srammar rules thyy get

applied, must follow an associated coloured 8raph [21] or
Conversation entities are an essential part of smart [oT apath in a Petyj net [5]. The contemporary systems used
Systems. They come in many forms, largely Synony- e industry, ike RiveScript [13], are also hybrid in
1mous: conversationa AL virtual digita] assistants, in- nature: the conversation is specified ag Tequest-response
teractive agents, smart bos, chatbots, etc. In the pres- Pairs (akin to the event-baged paradigm in grammar-
ence of the Turing test [ 17] as the ultimate goal of ar- ware [23]) with ad hoe Ccomputations on glohg] data. Pow-

[ J ., .C..
e ' pha [20], IBM Watson [9], sir [3], Cortana [12], Alexa [2]. pe arbitrarily complex. For example, Salyj et 5] build
U L Google Assistant [7], Alisa [22] and Bixby [15]. Conversa- Jamura [14] conversational smgyt home assistant .

m m a I S ’ tion agents are needed in many areas from smart homes ing Telegram App for collecting user input, Dialoglflow
[ ] to game design, we refer to the excellent recent overview Agents for Processing it and the ThingSpeak platform to

L] One o is bij
linguistic component and the OPerational logic of the free grammars [16] which combine twq generative grap-
1- l conversation entity, mars into ope mathematica] object, Essentially oy pro-
[ ] a n Looking at the problem h'nguistically, the conversation posal is to combine attribyge 8rammars (that cap propa-
can be encoded as an automaton witp states represent- 8ateand share data jn 5 very controlled fashion), weighted

t ] V e or an edge device) ang outputs (being sent to the user or generative grammgrg (for producing answers).

° g e n to actuator). I the computation theory such automata For this, we have made 5 tailored implementation of
° body of research on Mealy machineg cannot be applieq remaining space e Provide a glimpse jnt, it.

° W e l g directly. What might be theoretically more feasible, js ap Figure 1 containg an example for a sma]| conversation

@ htips,/, Srammarware e/ (V. Zaytsev)

The lack of available theories pushed People to con- to answer the question aboyt time: a precise one (10) and
° July 2022, Nantes, France also sets the weight of the other option to 5, which makes
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o
n g r sider hybrid setups. For instance, actua] derivations cap an approximate one (11). The first time w hag 5 default
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