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BA30BI BU3SHAUYEHHS ONEPAIIMHOI CUCTEMH HITYYHOI'O
IHTEJIEKTY, HOHATTA: “IHI-CBIJOMICTD”, «III-9AC»,
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The article concerns the concept of “Artificial General Intelligence” (AGI) and in particular the issue of its basic
definitions. In this article the following definitions had been proposed: “Al-consciousness”, “Al-Time”, “Al-
Understanding” and “Al-memory”. The goal of the definitions is to be used in the modelling of AI-OS (Artificial
Intelligence Operating System). As seen together the set of formulated definitions allow to model Al-OS for productive
use. A distinctive feature of presented definitions is that they, if compared with known ones, allow the simulation and
design of Al-OS using known methods and approaches.
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CratTs crocyeThes KoOHIemmii "mrydHoro 3aransHoro intenekty" (AGI — Artificial General Intelligence) i,
30KpeMa, IMTaHHS MPO OCHOBHI ii BM3HaueHHs. B 1iil craTTi npencrasieHi HactynHi BusHaueHHs: “IIII-CBigomicts”,
“HII-Yac”, “HII-Pozyminns” i “II-Tlam’saTh”. MeTOl0 BH3Ha4Y€Hb € iX BUKOPHCTaHHS mpu MopeiroBanHi Al-OS
(«OmepaliifHol CHCTEMH IITYYHOTO IHTENEKTY»). Ilpu crmimbHOMY po3risiai Habip cHOpMyTbOBAaHHX BHU3HAYCHD
no3Boisie MozaenroBati AI-OS 11 NpoyKTHBHOTO BUKOPUCTAaHHs. BiIMiHHOIO PUCOIO MpECTaBlIeHUX BU3HAYCHB € TE,
IO BOHM, B TOPIBHSHHI 3 BiJOMHUMH (OPMYJIFOBAHHSIMH, JO3BOJISIOTH MOJIENIOBATH Ta TPOEKTYBATHU OlepaliiHy
CHCTEMY LITYYHOTO iHTEIEKTY, BAKOPHCTOBYIOUH BiJIOMi METOIH Ta IiAXOIH.

Kurouosi ciioBa: mTyyHHMil iIHTENIEKT; BU3HAYCHHS; CBIZIOMICTb; Yac; aM’siTh; OrepaliiiHa cucteMa

Introduction

Despite more a half a century of
research in the field of Artificial Intelligence
there is no universally recognized Al-
thesaurus. The matter is complicated by the
fact that scientists, engineers and program-
mers for the real systems development can
only accept those definitions of Al concepts
that contain mechanisms and algorithms that
can be modeled within reasonable economic
and time constraints.

The author proposed before the
definitions of: “Al-Individual Type”, “Al-
Collective  Type”, “Al-Thought”, “Al-
Emotion”, “Al-Abstraction/Concepts”, “Al-
Knowledge, “Al-Learning” [1,2]. This article
with the definitions of: “Al-consciousness”,
“Al-Time”, “Al-Understanding” and “Al-
memory” (some initial thoughts) - continues
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to build a system of basic definitions for the
development of an Artificial Intelligence
Operating System (AI-OS) within the
framework of the concept “Artificial General
Intelligence” (AGI) and it closes the «AGI-
thesaurus» of basic definitions with the
mentioned above ones. The future author
research will be focused on the modelling of
the concepts proposed.

Problem

The current task of developing an
Artificial Intelligence Operating System requires
new definitions of main concepts that could be
used as a basis for technical specifications. At the
same time, the modeling of these specifications
should be implemented mostly on the basis of
the  existing scientific and technical
achievements. The definitions of “Al-Individual
Type”, “Al-Collective Type”, “Al-Thought”,



“Al-Emotion”, “Al-Abstraction/Concepts”, “Al-
Knowledge, “Al-Learning” author published
before should be supplemented by with the
concepts of “Al-consciousness”, “Al-Time”,
“Al-Understanding” and “Al-memory” to make
the thesaurus for AI-OS development.

Current state analysis

In Oxford Dictionary [3] we can see the
definition of “Consciousness”:

“Consciousness (noun):

1. The state of being aware of and responsive
to one's surroundings;

2.A person's awareness or perception of
something;

3. The fact of awareness by the mind of itself
and the world.

Consciousness emerges from the operations

of the brain.”

For the purpose of AGI-development
more close the “3)” one.

In many articles it was drawn the
importance to define the relationship between
consciousness and intelligence. For example,
is consciousness a necessary condition for
intelligent systems or would intelligent
systems necessarily display consciousness?

Igor Aleksander in [4] proposed
Axiomatic Consciousness Theory (ACT) with
5 axioms of Consciousness:

1. “I feel that I am a part of, but separate from
an “out there” world”.

2. “I feel that my perception of the world
mingles with feelings of past experience.”

3. “My experience of the world is selective
and purposeful”.

4. “I am thinking ahead all the time in trying
to decide what to do next.”

5. “I have feelings, emotions and moods that
determine that determine what I do”.

That is in general right and in general is
the same meaning as the “Al-Consciousness”
definition author proposed below. But
author’s variant: 1) it is the part of Al-
thesaurus with the system of definitions by
author mentioned before; 2) Consciousness by
author’s definition can be modelled and
programmed with known methods and
approaches. The Aleksander’s definition — in
general right — but very psychology one and
need to be defined deeply and technically in
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the meanings: “feel”, “experience”,
“thinking”, “time”, “emotions”, “moods”. The
author defined these concepts in his also
“axiomatic approach” published before and
proposed in this article.

The author does not concern researches
of human brain features but is interested to
have the definitions of “Al-consciousness”
that can be used in real constructive software
development. Just now the author has no
information about the definitions of the
concepts “Consciousness” to be modeled with
current state of software technology.

The book of Alexander [4] have very
wide and good literature overview for
consciousness definitions and approaches.

Al-Time.

Time in sure have to be defined in AGI-
development primarily. Just now there is very
serious discussions about the place of Time in
physics. There are very interesting attempts to
formulate physics laws without Time as
“independent variable” at all! For example,
[5]. Author could not find the proper
definition of Time to be the base for
modelling of AGI. The authors view to the
subject proposed below. In the minimum
“Timer” should be eliminated from privileged
functions of the kernel of Al-OS.

Al-Understanding.

In Oxford Dictionary [3] we can see the
definition of “Understanding” (noun):

1. “The ability to understand something;

comprehension.”

1.1 “The power of abstract thought;
intellect.”

1.2 “An individual's perception or judgment
of a situation.”

1.3 “Sympathetic awareness or tolerance.”

1.4 “An informal or unspoken agreement or
arrangement.”

There are many works mostly in
psychology concerning the meaning. The
disadvantage of known definitions is lack of
technical basics to be wused as project
specifications. The author’s definition proposed
below.

There is very interesting article [6]
concerning the issue “What is it like to be
“the same?”. The meaning “the same” had
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been deeply discussed and this issue is very
close to the matter of this article.

“Al-Memory” — the most difficult to
understand and imagine concept. For the
author it does not the matter what is really
like in human being and in animals — in sure,
Al-memory of “real AGlI-entity” will be
different in compare with living beings.
Despite of many articles and books on the
issue we are very far from real constructive
results. Author’s thoughts about the matter
also still lack of verisimilitude but some
initial thoughts had been expressed.

Goal

In the article the definitions of the
concepts:  “Al-consciousness”, “Al-Time”,
“Al- “understanding” and “Al-memory” had
been proposed. They will be used in AI-OS
development with the definitions of “Al-
Individual Type”, “Al-Collective Type” and
others had been formulated by the author
before [1,2] and are based on these
definitions.

Main material

“Al-Consciousness” — the definition.

Al-Consciousness is the combination of
the following procedures during the existence
of Al-Entity:
1. Procedure for determining and
establishing of control over the border of Al-
Entity (see the definition of “Al-Individual
Type” [1]); it can be done, for example, as to
determine some character points on “artificial
sensitive  skin” of AI-Entity and 2D
coordinate system of the “skin” (as a
hypersurface in 3D environment); or it can be
the linking of the 3D-coordinate system of the
visual sensor to the CAD model of Al-Entity
preliminary downloaded; or some other
approaches can be used.
2. Permanent Process of sensing of the
«border» of Al-Entity or control it for:
touching, penetration or tearing.
3.Permanent Process of control of the
functions of  Al-Individual Type for
consistency (namely: function of homeostasis;
information function: in particular forecasting
of the environment and Al-Entity own state;
function of imagination and planning;
function to change AI-Entity own state;
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function of the environmental impact;

objective function — see [1]).

“Al-Time” the definition of the
concept.

“Al-Time” concept is related to:

- “Al-Entity” — “own time”;

- “Object/Subject/Process” in the view of Al-
Entity (the “view” — maximum working
distance for all sensors), or related to Al-
Entity, or for “imagined
Object/Subject/Process”.

Al-Entity can assign Al-Time any
viewed or imagined Object/Subject/Process.

Object and Process can be whether
external or internal for Al-Entity.

Al-Time can be in — “Al-Time states”:
past; present; future.

Al-Time as assigned to Object/
Subject/Process can be — as “Al-Time types”:
indefinite, perfect, continuous, discrete.

Al-Time can be: current, imagined,
forecasted, calculated by “Al-Entity time
discrete” (“TD”).

At any moment Al-Time can be in
several of Al-Time states and in several Al-
Time types.

For example, <Al-time: future,
continuous> can be: <forecasted> and
<imagined> at the same time. Al-Entity can
operate with any Al-Time states and types for
its own decision.

Also, at any moment there can be
several <Al-Time: past> or <Al-Time:
present>.

Al-Time is the complex of the
following processes and data — named
“dimensions of time””:

“Chronological Time” — corresponds to
the “watch/timer time” — infinite number
of time in some “Al-Entity time discrete”
(TD): second or decimals of seconds; it is
increasing permanently; it can be measured
by “internal timer” or it can be
requested/viewed from external watch; it
will represent “Time Index” (for File
Systems and Data Bases).

- The set of “Cycles” - some of them: year,
day, - but there can be other ones; the
“Cycle” is represented by: “Period” in TD;
and “Phase” — the Time Index for the “start
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of cycle”; it is increasing permanently by
TDs from ”0” - the start of period, till
“Period” - the end of the Cycle; “Period”
and “Phase” can be corrected by AI-Entity;
the Cycle (any existing one) can represent
“Cycle Index” (in TD sums).

- The set of “characteristic moments” —
can be assigned to Object/Subject/Process;
can be or “Time Index” or/and “Cycle
Index” (Cycle Indexes); for any Object/
Subject/Process can be assigned any sets of
characteristic moments.

- The set of “characteristic events/states”—
can be assigned to Object/Subject/Process;
the valid set of characteristic events/states
must correspond to causality.

Any dimensions of Al-time can be
associated  with  the  parameters or
descriptions.

Al-Understanding.

This definition concerns:

- States of Al-Entity
«KNOW/DO _NOT_KNOW»;

- transitions «from “KNOW” to “DO_NOT
KNOW™”», and «from “DO NOT KNOW”
to “KNOW”»;

- the decisions «Understood» and «Did not
understand» making.

To simplify the issue, the definition will
concern ONLY “real world environment”
interactions & operations, - we will postpone
the issues of “imagined world” — the
correspondent  thoughts  processing and
modelling activities of Al-Entity.

The state of Al-Entity <KNOW> is:

- the starting state of Al-Entity — from the
moment of the first “turning on” of the system
(«the birthy);

- preferential state of automate, — it is provided
by design.

State <KNOW> is the function:

- sensors’ signals environment;

- context (current one recognized/classified).

The current <Context xx> — some
context from the “List of contexts” in the
memory of Al-Entity — can be initially
downloaded or trained/self-trained by Al-
Entity before.

The state <KNOW> will be kept till the
decision <Did not understand> will be made.
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The decision <Did not understand>
makes the state <DO_NOT_KNOW> valid
(transition  <KNOW> -  <DO_NOT
KNOW>).

The decision <Did not understand> can
be made on the base of <Context xx> — the
currently identified context, - by (any
combination of):

- the forecast did not match the current
situation;

- the results of activities could not be reached;

- knowledge base has no correspondence;

- pattern recognition/classifying — failed,;

- sensors’ data analysis — there is no waited
result;

- logic reasoning — there is no waited result.

In the state <DO_NOT_KNOW> Al-
Entity stops all active actions in the
environment in the case, if the actions can be
stopped (if not - Al-Entity assures only
support for stability of actions without
changings).

Al-Entity can be in state
<DO_NOT_KNOW?=> only limited time T(i), i
— number of the <Context xx> (XX = i).

During time T(i) Al-Entity can: (1)
make the decision <Understood> and return
to the state <KNOW> (transition from
<DO_NOT KNOW> to <KNOW>). If Al-
Entity can test the decision <Understood> as
hypothesis for the time T(i), Al-Entity should
do it. If during time T(i) the decision
<Understood> was not made, (2) the situation
(the cause of the decision <Did not
understand>) will be saved in the memory
with the character: <Did not understand> and
Al-Entity will be returned to the state
<KNOW>,

Terminology:

External Actions — actions of Al-Entity
in the environment, can be associated with
movement in space or manipulators
movements, etc. External Actions can be
active or passive.

Active External Actions always need
internal energy to be spent.

Passive External Actions are the
consequence of:

- inertia;
- dynamic of environment.
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Context xx- the circumstances that
form the setting for an event, statement, or
idea, and in terms of which it can be fully
understood, XX — serial number of ‘“context”
in the list of.

Al-Memory (some initial thoughts).

Comments: the definition of Al-Memory
was not completed yet, but the author try to see
“the edge” earlier and then to go deeply...
“The edge” — means: to define at first the
complete list of concepts should be defined
initially before Al-Memory can be defined in
structure and data processing procedures. Later
the definitions can be developed and detailed.

The definition:

Al-Memory belongs to Al-Agent; it
means that the definition concerns logical
structure of the memory where all data of Al-
Agent are storing. The hardware of the
memory can be any of existing types.

Al-Memory is divided on 2 parts: “Al-
Memory: Part 1” and “Al-Memory: Part 2.

These Part 1 and Part 2 are the same in
structure and procedures.

The difference is that at every moment:
- one part of Al-Memory is in <Working
Mode> (“Part-WM”) — that means: this part
of Al-memory is connected to the sensors
(named: Al-Sensation: all kind of the sensors
and correspondent data sets) and the storing
data is being processed by Al-Agent in “on-
line” procedure (“real time”): the indexes of
Al-Time are generated and assigned to the
objects/subjects classified and forming new
data structures;

- other part of Al-Memory is in <Sleep
Mode> (“Part-SM”) - means: this part of Al-
memory is disconnected from the sensors and
the storing data is being processed by Al-
Agent ONLY for classification and
association  purposes to generate Al-
Knowledges (see “Al-Knowledge”
definition); any AIl-Time indexes are not
generated and assigned; and the processes of
<Function of Imagination and Planning> of
Al-Individual Type (see the correspondent
definition [1]) are based on the data stored in
Al-Memory Part-SM.

<Al-Memory Monitor> - special
procedure of Al-Memory — should:
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- assign initially to one part of Al-
Memory

- Part-x - be in “Working Mode”, and the
other part — Part-y - correspondingly be in
“Sleep Mode”;

- change the mode of the parts.

The internal structure of these parts of
Al-Memory and the procedure to make the
decision to change the mode of Al-Memory
Parts is out of this version of the definition.

Conclusion

This article presents the author's new
results on the development of basic
definitions of the Operating System of
Artificial Intelligence (Al-OS). The project
“Operating System of Artificial Intelligence:
axiomatic approach” is developing by the
author. The project is open and the results are
regularly being published in the author’s
account in ResearchGate:
https://www.researchgate.net/project/Operatio
nal-System-of-Artificial-Intelligence-
axiomatic-approach

The author is sure that all functions
mentioned above can be modelled with
known approaches with the computers we
have just now.

This article has completed Al-Thesaurus
with the set of definitions: Artificial
Intelligence — Individual Type, Atrtificial
Intelligence — Collective Type (“swarm
intelligence”), AI-Thought, Al-Emotion, Al-
Abstraction/Concepts, Al-Knowledge, Al-
Learning, Al-consciousness, Al-Time, Al-
Understanding and Al-memory. Further it will
be real development of AGI for some
application that of course will enlarge the
understanding of the concepts and detail them.
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PE3IOME

C. KopHees

ba3oBi BH3HavYeHHs  omnepauiiHoOl
CHCTEMM IITYYHOIO iHTEJeKTY, MOHATTS:
«II-CBigoMicTh», «II-Yacy, «IHI-
Posyminnsa» i «II-IlamM’aTH»

B crarTi chopmynboBaHi BU3HAUCHHS IS
rousTh: «III-Cigomictsy, «I1II-Yacy, «111-Po-
3ymiHHD» 1 «[III-ITam’ssTb». Bonu 6a3yroTecs Ha
TIOTIEPETHBO 3aIMPOIIOHOBAHMX AaBTOPOM BH3HA-
yeHHsX: «[lITyunuit iHTeNneKT — IHAMBITyaTbHUNA
U, «ITydHuii IHTENEeKT — KOJIEKTUBHHUM THUIT)
(“swarm intelligence”), «I-Aymkay, «1lI-
Emorisy, «lII-A6ctpakmis/Tlonsitrsy,  «IIII-
Suannsy, «1I-Hapuanusy.

«I-CimomicTh» 0a3yeTbcs Ha IOTE-
pEeIHBO BH3HAYCHHM MOHATTSAM «MEXay, SKe
BUKOPUCTOBY€EThCS B BU3HaueHH1 «llITydnuit
IHTEJIEKT — IHAUBIAYaTbHHUI TUI», TA BUKOHYE
KOHTPOJIbHI (PYHKIII{ BIAIHOCHO HBOTO.

Busnauenns nougrra “III-Yac” BBOOUTE
MOHATTS. «BJIACHUM wYac» Ta «dac 00’ekTy/
cy0’exty/mporuecy». IIponoHyeTbcsi «cTaH ya-
Cy», SIKUM MOB'sI3aHUI 3 00paxyBaHHSIM 4acy B
MHHYJIOMY, IOTOYHOMY Ta MailOyTHbOMY Iepi-
071aX; a TaKOX «THUIl Yacy». HEBU3HAYCHHUI,
3aBEpILECHUI, HellepepBHUM, TuckpeTHuil. “III-
Yac” Moxke OyTH: <«TIOTOUHHMIA», «ySIBHUID,
«IPOTHO30BaHUI.

[TponoHyeThCSI BUKOPHCTOBYBAaTH Hac-
TYIHI «BUMIPH Yacy»: XPOHOJIOTIYHUHN, LIUK-
JYHUHM, TOCHIJOBHICTh «XapaKTePUCTHUYHUX
MOMEHTIB, TOCHIIOBHICTh XapaKTePUCTHU-
HUX MOA1M/CTaHIB ((IIPUYUHHICTDHY).

Busnauenns «1I-Pozyminns» nos's3a-
He 3 cranamu [II-CyTtHOCTI «3Haw», «HE
3HAIO», Ta 3 TepexojJaMyd MK HHUMH, SKi
00OTOBOPIOIOTHCA.

VY BusnauenHi «lII-ITam'sTb» 3poGneni
TUIBKU TEpIIl KPOKH, OJHAK O0YMOBIIOETHCS
HEOOXITHICTb  «CHY» Ul  HOPMaJbHOTO
¢ynkuionyBanus LI-CytHocTi.
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CraTTa 3aBepulye HaMmipd aBTOpa II0
¢dbopmyBaHHIO 0a30BOro Te3aypyca Ui po3-
poOKH  omepamiiiHoi CHUCTEeMH IITY49HOTO
IHTEJIEKTY «3arajbHOTO THUIY» (KOHIEHIIIS
AGI — “Artificial General Intelligence”).

ABTOp BHCIIOBIIIOE BIIEBHEHICTb, 110 BCI
3aIpPOINOHOBAHI MMOHSTTS MOXYTh OYTH 3MO/1e-
JHOBAHI 1 3aMpPOrpaMoBaHi 3 BUKOPUCTAHHIM
ICHYIOYHX MiAXOJIB U METOAIB, Cy4aCHHX MOB
NporpaMyBaHHsS 1 OTPUMAaHUW B PE3yJbTaTi
NPOAYKT Y BUTISAI «MalMHU 3 1HTEIEKTOM
3arajibHOTO TUITY» MOXKE OYTH BIPOBAKCHUN
Ha 0a3l 3arajJbHO PO3MOBCIOPKEHUX KOM-
I’I0TepiB. ABTOp BBaXKae€ IO 1€ € OCHOBHOIO
BIIMIHHOIO PUCOIO 3aIIPOMIOHOBAHOTO MiAXO1Y
JI0 MOJICITIOBaHHS B TIOPIBHSHHI 3 ICHYIOUUMH.

B crarti HagaroThCs TOCWIIAHHS Ha
po0OTH IHIIKUX aBTOPIB SIKI AyKe OIU3bKi MO
OaueHHI0O Ta WAXOAY 10 3ajadi, IIo
PO3TIISIAETHCS.
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