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OONP: Overview . . Reader Is the control center of OONP, coordinating
An OONP parser consists of a Reader equipped #1 G I O b a-l VI cwW #2 ZO om In CO N trO I I er and managing all the operations of OONP. More
with read/write heads, Inline Memory that specifically, It takes the input of different forms
represents the document, and Carry-on Memory Carry-on Memory (reading), processes It (thinking), and updates the

that summarizes the current understanding of the
document at each time step. For each document to
parse, OONP first preprocesses It and puts It Into
the Inline Memory, and then Reader controls the
read-heads to sequentially go through the Inline
Memory and at the same time update the Carry-on
Memory.

Reader memory (writing). As shown in Figure 4, Reader
contains Neural Net Controller (NNC) and multiple
C°"”°"er o symbolic processors, and NNC also has Policy-net as
= R Its sub-component. Similar to the controller in Neural
: Turing, NNC 1s equipped with multiple read-heads
and write-heads for differentiable read/write over
Matrix Memory and (the distributed part of) Inline
S Memory, with a variety of addressing strategies.
_ Policy-net however Issues discrete outputs (1.e.,
_ | actions), which gradually builds and updates the
- #3 Parsin 0 Process > dsrse s | ¢ Object Memory in time. The symbolic processors are
I a— O designed to handle information in symbolic form
from Object Memory, Inline Memory, Action History,
and Policy-net, while information from Inline
Memory and Action History Is eventually generated

by Policy-net. /
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Name Tom
Gender
Age

|

@ operation Step-k

ID: PO1

Name Tom
Gender
Age

J L seller

Suspect Suspect

Victim Victim

Type Thefty Type disposal
Time Time

Location Location

Related Items Related Items

l— stolen stolen —l

ID: 101 ID: 102
Type auto Type auto
Model Audi-A6 Model BMW-3
Color white Color black

Value Value
Status Status

principal

Suspect
Victim
Type  Thefty
Time

Location

Related Items @

l— stolen

ID: 101
Type auto
Model Audi-A6
Color white
Value
Status

principal

D501 T R 1D: 502 CHm . OONP in a nutshell The key properties of OONP

ID: IO2 CT T Suspect Suspect ,,,,,,,, . ,,,,, .

can be summarized as follows

Model BMii-3 Type  thefty Type disposal
Color black Time Time
Value Location Location

Actions: Actions: Seatus Related Items o o Related Items

NewObject(ClasszPeople) : IDX = P01 NeWObjeCt(ClaSSZItem) : IDX = I01
UpdateObject (PO1l) .Name = “Tom” UpdateObject (I01) .Type = automobile

et 1) et - hen e e e e | ] OONP models parsing as a decision process:
L EEESEJEEE(ES? iore seotenem son Updateobject (£02) Suspect . Seller += BO1 1 ﬁg Name o as the “reading and comprehension” agent
Ton stole & white Audi A6 and a black BMW 3 . He tried to sell John both cars , but he only took the BMW for 5K . Sll e & goes through the text, it gradually forms the
Q;Sé’ﬂj‘ect(dasmem): _— T T - o I ontology_ as thg representation of the text
S opeateomsece 10 s = aveononite Wl Ao epters 108 - £ O 52y i~ 05,00 through Its action;
UpdateOb3ect (E01) Suapect . Peineipal += POl UpdateObect (E01) | Trems . Stolent=102 UpdateObiect (E02) Suspect .Buyer += 202 / OONP uses a symbolic memory with graph
p— 2 structure as part of the state of the parsing
Name o S _DIROZ_ process. This memory will be created and
- o o updated through the sequential actions of
principal J J L the decision process, and will be used as the
Do | principal “ serdnantic representation of the text at the
oS o ehd,
s T e With any information at hand (denoted as S,) at time t OONP can blend supervised learning (SL)
R'd'tml *********** - ey = bl the choices of New-Assign include the following 3 and reinforcement learning (RL) in tuning
| N I S s [ disposed three categories of actions: Its parameters to suit the supervision signal
ﬁ Tee o o 0z 1) creating (New) an object of a certain type, in different forms and strengths.
;’.Lf Color 111 ode 51 Model 21115 2) assigning S_t to an existed objfect,
St Sraus Value Vlue| 55,1000 K 3) doing nothing for Stand moving on. / K /






