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Bang-Bang Control

A rule-based control strategy turning devices ON/OFF based
on temperature thresholds to maintain a target range.

Long Task
(4 brs) Short Task Medium Task = =i
(S min) (1hw) Temperature (°C) 4
o)

(o o Machine/Process 7 |
26°C [easesasaagliresns ™o sosasraadcraniane -
Faster Throughput & T

Improved Cash Flow 24°C eersmmermrmrrmannan e e e
After: SPT Rule Applied (Shortest Processing Time) T
2% o e e e s e SR E e R e e S e OFF

Optimization Target: Cooling OFF

Control Between 24-26°C

Long Task Long Task | |
-
(4 hrs) (4 hrs) ('1'";' s (:':) 8K | chort Task | shortTask | short Task | shor Task == = >
) I (smim) | (mn) | (s rnin) (S min) ime

‘0 (2] , Machlne#Process o IF Temperature > 26°C THEN Turn ON Compressor (Cooling ON)

9 IF Temperature < 24°C THEN Turn OFF Compressor (Cooling OFF)
e IF Temperature is 24-26°C THEN Keep State

Before: Standard Queue (Random Arrival)

:

Principle: This simple rule minimizes average waiting time for the entire system (Good Enough Solution)
o Rule 1: IF Temperature > 26°C THEN Turn ON Compressor (Cooling ON)
e Rule 2: IF Temperature < 24°C THEN Turn OFF Compressor (Cooling OFF)
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lisp

(defun factorial (n)
"Calculate the factorial of a number N."

(if (<= n 1)
1
(* n (factorial (- n 1
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Possible Molecular Structures:

1. C6H1202 (Ethyl butyrate)
2. C5H1002 (Methyl butanoate)
3. C4H802 (Ethyl acetate)
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References for Further Reading
Feigenbaum, E. A., & Lederberg, J. (1965). "Dendral: A Case Study of the First Expert System in Science."
Feigenbaum, E. A. (1977). "The Art of Artificial Intelligence: Themes and Case Studies of Knowledge Engineering."
Articles on expert systems in journals like Artificial Intelligence or AI Magazine.
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ELIZA $hERA

« FEE— 5 ELIZA SHEDT8eEMAI7~! ;

User: I'm feeling really stressed lately.
ELIZA: Why do you feel stressed lately?

User: I think it’s because of work.
ELIZA: Tell me more about your work.

User: My boss is always criticizing me.

ELIZA: Why do you think your boss is always criticizing you?

https://www.masswerk.at/elizabot/
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Artificial Intelligence: A General Survey
Professor Sir James Lighthill FRS
Part I Artificial Intelligence
A general survey by Sir James Lighthill
FRS Lucasian Professor of Applied Mathematics, Cambridge University. July 1972,

1 Introduction

The Science Research Council has been receiving an increasing number of applications for research support in the rather broad field with mathematical, engineering and
biological aspects which often goes under the general description Artificial Intelligence (AI). The research support applied for is sufficient in volume, and in variety of discipline
involved, to demand that a general view of the field be taken by the Council itself. In forming such a view the Council has available to it a great deal of specialist information
through its structure of Boards and Committees; particularly from the Engineering Board and its Computing Science Committee and from the Science Board and its Biological
Sciences Committee. These include specialised reports on the contribution of Al to practical aims on the one hand and to basic neurobiology on the other, as well as a large
volume of detailed recommendations on grant applications.

To supplement the important mass of specialist and detailed information available to the Science Research Council, its Chairman decided to commission an independent report
by someone outside the Al field but with substantial general experience of research work in multidisciplinary fields including fields with mathematical, engineering and biological
aspects. I undertook to make such an independent report, on the understanding that it would simply describe how Al appears to a lay person after two months spent looking
through the literature of the subject and discussing it orally and by letter with a variety of workers in the field and in closely related areas of research. Such a personal view of
the subject might be helpful to other lay persons such as Council members in the process of preparing to study specialist reports and recommendations and working towards
detailed policy formation and decision taking.

The report which follows must certainly not be viewed as more than such a highly personal view of the Al field. It owes much to the study of published work and of private
written communications and spoken comments by numerous individuals, including the following:

J. Annett, H. G. Barrow, S. Brenner, D. E. Broadbent, R. A. Brooker, O. P. Buneman, R. M. Burstall, A. D. B. Clarke, M. B. Clowes, A. H. Cook, D. C. Cooper, J. E. Doran, J. F. Duke, E. W. Elcock, I. J. Good, C. C. Green,
R. L. Gregory, P. J. Hayes, A. L. Hodgkin, J. N. Holmes, J. A. M. Howe, D. H. Hubel, S. Isard, H. Kay, T. Kilburn, J. Kulikowski, D. N. L. Levy, H. C. Longuet-Higgins, D. M. MacKay, D. Marr, J. McCarthy, B. Meltzer, D.

Michie, M. Minsky, D. Mollison, E. Moore, J. S. Moore, R. M. Needham, N. J. Nilsson, C. Oldfield, J. V. Oldfield, I. Pohl, R. J. Popplestone, B. Raphael. J. A. Robinson, C. Strachey, N. S. Sutherland, M. M. Swann, H. P.
F. Swinnerton-Dyer, D. Wilshaw, T. Winograd.

The author is grateful for the large amount of help and advice readily given in reply to his many requests. He must emphasize, however, that none but himself is responsible for
the opinions expressed in this report. They represent merely the broad overall view of the subject which he reached after such limited studies as he was able to make in the
course of two months.

Readers might possibly have expected that the report would include a summary, but the author decided against this partly because considerable material is summarised already
in almost every paragraph. Furthermore, he believes that this kind of report can be valuable only to those who read it all, and for this reason preferred to avoid attempting a
condensation.
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VAX System Configuration:

- CPU: VAX-11/7860

- Memory: 4MB RAM

- Storage: 300MB disk drive

- Peripherals: VT100 terminal, LP11 line printer
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Key Features of XCON
Accuracy: XCON significantly reduced errors in the configuration process, which had previously been done manually by human experts.
Efficiency: It sped up the configuration process, allowing DEC to handle more orders in less time.
Scalability: XCON could handle the growing complexity of DEC’s product line, which included hundreds of components.

Impact of XCON
Commercial Success: XCON was a huge success for DEC, saving the company an estimated $25 million per year by reducing errors and improving efficiency.
Adoption of Expert Systems: XCON’s success demonstrated the practical value of expert systems, leading to their adoption in other industries, such as:
Finance: For credit approval and fraud detection.
Healthcare: For medical diagnosis and treatment recommendations.
Manufacturing: For process optimization and quality control.
AI in Business: XCON helped establish AI as a viable tool for solving real-world business problems.

Limitations of XCON
Maintenance: The rule-based system required constant updates as DEC’s product line evolved, making it labor-intensive to maintain.
Brittleness: XCON could only handle tasks within its specific domain. It lacked the flexibility to adapt to new or unexpected scenarios.
Cost: Developing and maintaining expert systems like XCON was expensive, limiting their adoption to large organizations.
�References for Further Reading
McDermott, J. (1982). "R1: A Rule-Based Configurer of Computer Systems." Artificial Intelligence.
Articles on XCON and expert systems in journals like AI Magazine or Communications of the ACM.
Books like "Expert Systems: Artificial Intelligence in Business" by Paul Harmon and David King.

Fun Fact
XCON was so successful that DEC developed additional expert systems, such as XSEL (for sales support) and XFL (for factory scheduling), creating a family of AI tools known as the "X-Systems.“

1. Knowledge-Based Systems
Description: Modern knowledge-based systems use AI-driven reasoning to solve complex problems in specific domains.
Examples:
IBM Watson: A system that uses natural language processing and machine learning to provide insights and recommendations in fields like healthcare, finance, and customer service.
SAP ERP Systems: Enterprise resource planning systems that use rule-based logic to optimize business processes like supply chain management and inventory control.
2. Configuration and Customization Tools
Description: Many industries use AI-powered tools to configure products or services based on customer requirements.
Examples:
Dell’s Online Configurator: Allows customers to customize computers by selecting components (e.g., processors, memory, storage) while ensuring compatibility.
Salesforce CPQ (Configure, Price, Quote): A tool that helps sales teams configure complex products, generate accurate quotes, and ensure compliance with business rules.
3. AI-Powered Recommendation Systems
Description: These systems use machine learning to recommend products, services, or configurations based on user input and historical data.
Examples:
Amazon’s Product Recommendations: Suggests products based on user behavior and preferences.
Netflix’s Content Recommendations: Recommends movies and TV shows based on viewing history.
4. Automated IT and Network Configuration
Description: Modern IT systems use AI to automate the configuration and management of networks, servers, and cloud infrastructure.
Examples:
Cisco DNA Center: Uses AI to automate network configuration, optimization, and troubleshooting.
VMware vSphere: Automates the configuration and management of virtualized data centers.
5. Manufacturing and Supply Chain Optimization
Description: AI systems optimize the configuration of manufacturing processes and supply chains to improve efficiency and reduce costs.
Examples:
Siemens Plant Simulation Software: Configures and optimizes manufacturing plants using AI and simulation.
Blue Yonder (formerly JDA Software): Uses AI to optimize supply chain configurations and inventory management.
6. Healthcare Decision Support Systems
Description: These systems assist healthcare professionals in diagnosing diseases, recommending treatments, and configuring medical equipment.
Examples:
IBM Watson for Health: Provides evidence-based recommendations for diagnosis and treatment.
Epic Systems: Uses AI to configure and optimize electronic health record (EHR) systems.
7. AI-Driven Chatbots and Virtual Assistants
Description: Chatbots and virtual assistants use natural language processing (NLP) and rule-based logic to configure services or provide recommendations.
Examples:
Google Assistant: Helps users configure smart home devices and services.
Zendesk’s AI Chatbots: Configure customer support workflows and provide automated assistance.
8. Cloud and SaaS Configuration Tools
Description: Cloud platforms and software-as-a-service (SaaS) providers use AI to automate the configuration of services and resources.
Examples:
AWS Config: Automates the configuration and compliance of cloud resources on Amazon Web Services.
Microsoft Azure Automanage: Configures and optimizes virtual machines and other Azure services.
9. Automotive Configuration Systems
Description: Car manufacturers use AI to help customers configure vehicles with compatible features and options.
Examples:
Tesla’s Online Configurator: Allows customers to customize their Tesla vehicles while ensuring compatibility between features.
BMW’s Configurator: Helps customers design and configure their BMW cars online.
10. AI in Financial Services
Description: AI systems configure financial products, portfolios, and services based on customer needs and market conditions.
Examples:
Wealthfront: An automated investment platform that configures portfolios based on user goals and risk tolerance.
Bloomberg AIM: Configures and optimizes investment strategies using AI and data analytics.
Key Differences Between XCON and Modern Equivalents
AspectXCON (1980s)Modern EquivalentsTechnologyRule-based expert systemsAI, machine learning, NLP, and automationScalabilityLimited by rule complexityHighly scalable with cloud computingFlexibilityDomain-specific and rigidAdaptable across multiple domainsMaintenanceLabor-intensive rule updatesSelf-learning and adaptive systemsApplicationsComputer system configurationDiverse (healthcare, finance, manufacturing, etc.)Conclusion
While XCON was a groundbreaking system for its time, modern equivalents leverage AI, machine learning, and automation to provide more flexible, scalable, and intelligent solutions. These systems are now integral to industries ranging from IT and manufacturing to healthcare and finance.
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1. What Was the Fifth Generation Computer Project?
Objective: The project aimed to develop computers that could perform tasks requiring human-like intelligence, such as:
Understanding and translating languages.
Engaging in natural conversation.
Reasoning and solving complex problems.
Focus Areas:
Parallel processing: Using multiple processors to perform tasks simultaneously.
Knowledge-based systems: Leveraging large knowledge bases for reasoning.
Prolog-based programming: Using the logic programming language Prolog as the foundation for AI development.
2. Key Goals of the Project
Revolutionize Computing: Move beyond the fourth generation of computers (based on microprocessors) to create machines that could mimic human intelligence.
Global Leadership: Establish Japan as a leader in advanced computing and AI technologies.
Real-World Applications: Develop systems for industries like healthcare, education, and manufacturing.
3. Technologies and Innovations
Parallel Computing: The project focused on building massively parallel computers to handle complex AI tasks efficiently.
Logic Programming: Prolog, a logic-based programming language, was chosen as the primary tool for developing AI systems.
Knowledge Representation: Researchers worked on creating large-scale knowledge bases to enable reasoning and problem-solving.
Natural Language Processing (NLP): Efforts were made to develop systems capable of understanding and generating human language.
4. Impact of the Fifth Generation Project
Inspiration for AI Research: Although the project did not achieve all its goals, it inspired significant advancements in AI and computing worldwide.
Global Response: The project prompted other countries, including the United States and Europe, to invest heavily in AI and computing research to remain competitive.
Legacy in Parallel Computing: The focus on parallel processing influenced the development of modern supercomputers and distributed systems.
5. Challenges and Limitations
Overambitious Goals: The project’s goals were highly ambitious and ahead of the available technology at the time.
Hardware Limitations: The hardware required for massively parallel computing was not yet mature enough to fully support the project’s vision.
Shift in AI Paradigms: By the late 1980s, the focus of AI research shifted from rule-based systems to machine learning and neural networks, which were not central to the Fifth Generation project.
6. Legacy of the Fifth Generation Project
Pioneering Work: The project laid the groundwork for future advancements in AI, parallel computing, and knowledge-based systems.
Influence on Modern AI: Many of the ideas explored during the project, such as natural language processing and reasoning, are now central to modern AI systems like chatbots, virtual assistants, and expert systems.
Cultural Impact: The project highlighted the potential of AI to transform society and inspired a generation of researchers and engineers.
7. Example of Fifth Generation Vision
If the project had fully succeeded, it might have resulted in systems like:
Real-Time Language Translation: A device that could instantly translate spoken or written language between multiple languages.
AI Assistants: Systems capable of holding natural conversations and assisting with complex tasks, similar to modern virtual assistants like Siri or Alexa.
Expert Systems: Advanced AI that could reason and solve problems in fields like medicine, law, and engineering.
8. References for Further Reading
Feigenbaum, E. A., & McCorduck, P. (1983). "The Fifth Generation: Artificial Intelligence and Japan’s Computer Challenge to the World."
Moto-oka, T. (1982). "Fifth Generation Computer Systems: A Japanese Project." IFIP Congress.
Articles on the Fifth Generation project in journals like AI Magazine or Communications of the ACM.
9. Fun Fact
The Fifth Generation project was part of Japan’s broader effort to establish itself as a global leader in technology during the 1980s, often referred to as the "Japanese Miracle."


AT HEERNRE

e 1950-1956: AT EHEERVIAIAE
e 1957-1974: AT E 8RR ERENHA
e 1974-1979: F—IRATEREER
« 1980-1987: AT & REEERHA
« 1980%FF: F—NERRFHANEIMH, /9 XCON,

+ 19815 HABUEA "SENUE" MBILHK 8.5 26T (IRESXMNMEREY 20 {2355T) . i
NN BERECEREEENE. BHARESE, FEASSKE LHITHIERTEL
« 1985%F: — MR A AARON NEFESEIEFRTE AAAI 2N BT T B,

BhE
BhE




AT HEERNRE

4= AARON?

- HAY: AARON B— " #IRiTARBEEEWEREIZAERINTENIERF. BRI LUKYE Harold
Cohen EXH—EMRNFIEEZERR BRI,

o {#): &40, AARON ReEEmERZE, ERZELAEZITUUSHEELRLZH,
- BI#7T/R: AARON RRERREIEIHTHNATIERRSIZ—, BT AXKSARSYER
ZARZEINRR,




AT HEERNRE

1950-1956: AT & geaUiitaE
1957-1974: AT ZEHEeRAEREER
1974-1979: E—IR AT EHEEXK
1980-1987: AT EgeE5o<HA
e 19805 : F—NEXRRFHNEW ™A, 279 XCON,
« 19815 : HAKKFA "SHRATEYN" B 8.5 1256 (RSKXIMEEY 20 {Z55T) . fib
(1IN BirEeEeeEahE. BASSIESXE, HEASSKE LHTHEERTEN.
« 1985%F: — MR A AARON NEFESEIEFRTE AAAI 2N BT T B,

» 1986: B e SR HRBEKIEN EAFH N CIEHER T BT ASHSE (2Hl=s
NSE) . THBELSEHMESYSAREWEEE PGS 55 HE/NTIREITHE.




AT HEERNRE

T AENBmASE?

o ik XA SER— ST BEEIEREN-FIRNNE, iR TEBGL. ERESHIT
A, LASCIBEhEE,
- BE:
s ExATIRANA 55 HE (88 E/I/NEY) .
- BESEEEYIIRE ARSHENER L1753,
o [FERTEN iR SRR IR IR R B R A hlTE,




AT HEERNRE

Y 1986 £ NEE vs IR A BHNRE
1986 SEHLEEAINE MBS

IEE Bxi= 55 RER//NEY Bxrm 75+ REE//MET (W0 Tesla, Waymo)
CIRkaEs G SLANENT L RES AUGERIA. BIK. BEgL. BERERES
Al 5873 £= S =LK REFS R

178 =] ToRERS R AIEE SR HIER S EIRAIKIMNS

W Fe HRSER RIZ9ZE, BoiX. AR




AT HEERNRE

1950-1956: AT %S
1957-1974: AT%S
1974-1979: %—}/’U\I DHEEX
1980-1987: AT &HgeZoRHA
1987-1993: SBEIR AT EREE

- IEIHEESE. ﬁﬁ*ﬂﬂ\)\’rﬁzﬁﬁj\lﬁﬁE)‘(L{EEL_EI’J—ExE]‘HH XSHEHREZERLD, H/LFRE
SRR, BTRASHEREERRRE, ANSEEHIBITEES 7 B HE L7,




AT HEERNRE

« 1950-1956: AT %
e 1957-1974: AT E&ERIAREMZAHR
e 1974-1979: FE IR ATEREX
« 1980-1987: AT EHgEE<HA

e 1987-1993: FE R ATEREX

e 1993-2011: AT REEEBENIER
e 1997: H IBM F&BIRETHN 7 EfrEER S ZEINR - <EMAZ X,




AT HEERNRE

- i —BTNATERSREMITAERTEN, gBBshHEZX 2 (21 Fm.

- NN REMAZK: & ZIANAEE FRHEANERSIHEF 2—; EE 1996 FAI—I7EL
ZEPHEBOTIRE,

- B XZINRATERRE LNEER, BRT7ITEIESRMERESTiE@R AR,
. %1)( REMEZ KIS IBM ELEEFFEALFME, BB ASRTH, (B IBM B\ TiXEE

!




AT HEERNRE

 1950-1956: AT%S
e 1957-1974: AT E&ERIAREMZAHR
e 1974-1979: TR ATEHEEL
« 1980-1987: AT EHgEE<HA

e 1987-1993: FEIRATEHREEX
« 1993-2011: AT EEREEREAMER

- 1997: B IBM A RBIFRIEEW 7 EfrsiEH R aEEINE  <EfAZ X,
« 1997: Windows &% TiEE1RBIR4 (EE Dragon Systems F%) .




AT HEERNRE

Gy

« Dragon Systems: EFIRBIFARRIFCIK, FFa T ERH Windows BNIZEEG, ETERIR
1%51/\5J,2§2E§IETEE$

« Windows §pk: 12T RIZMERFENRI—ED, FRFENBAFMSEMNENES

FA1a,
- INgE: AP LABINESIFEXN AR, Sk HiTmS, XXEEA TSR ERTRFEE
B /CES#5E].

o MN: X—ARERAEFRESIESHFIMESTRIITANGE, {540 Siri. Google Assistant
FORERE 2AY Cortana,




AT HEERNRE

 1950-1956: AT%S
e 1957-1974: AT E&ERIAREMZAHR
e 1974-1979: F—IRATEEEX
« 1980-1987: AT EHgEE<HA
e 1987-1993: FEIRATEHREEX
« 1993-2011: AT EEREEREAMER
« 1997: HH IBM A RBIRELW 7 EfrsHE RS ZEINE  REEZ X,

* 1997: Windows & TiEERAIIS (B Dragon Systems &) .

. 2000: Cynthia Breazeal USFF A 75— SRS FAEmIEMARBEINEA, CERE. BE.
BEi4fEE, 8= Kismet,

@,




AT HEERNRE

Kismet BYCHEIS I :

. BERMDNES: Ksmet FESEIRANES, SATMORE. BE. HAMBE,
BEBEIATRER, F55. TUFHIERE S FhELE.

. HAEE): 2 ASSREFMIA K A%E, IER. EREENES, 28RN
aEsET—,

. WSSIER: Kismet B TASEM BRI IHMIIDERTANES, NTEHIAXER
FEHREEA R,

. EIf9: Kismet iR SRS AMEINEE SRS AKER), HFsRrimisr:, %
AT ST R PR




AT HEERNRE

 1950-1956: AT%S
e 1957-1974: ATH
e 1974-1979: B—RATEREEX
« 1980-1987: AT ZHHEZHA
e 1987-1993: IR AT EREER
« 1993-2011: AT EEREEREAMER

« 1997: HH IBM A RBIRELW 7 EfrsHE RS ZEINE  REEZ X,

» 1997: Windows &% TiEEIRBIXMH (H Dragon Systems &) .

« 2000: Cynthia Breazeal #iSFF & 7 F—Sae FESHEIALIBENNEA, BEIRE. BE.
HafEE, &=y Kismet,

« 2006: Twitter, .Facebook #0 Netflix & TR SFBPAIE (UX) &E5{sE Al,

« 2011: (H IBM €29, BFEIZEFIBEAESUHIRETEN] Watson EEBIIRZTH (Jeopardy!)
RN TRRIEE.

. 2011GEREFRT Sirl, XEE—NTNEMENE.

R




AT HEERNRE

e 1950-1956: A T4

e 1957-1974: AT E&ERAERAES
e 1974-1979: F—IRATEEEX
« 1980-1987: AT & EEE55<HA
e 1987-1993: FEIRATHREEX
« 1993-2011: AT EBEEEReANMER
- 1997: B IBM FFARFRETN T EfrSiEtt R ZEINE KEMAS K.

* 1997: Windows & TiEERAIZIS (B Dragon Systems &) .

. 2000: Cynthia Breazeal USFF A 75— SRS FAEmIEMARBEINEA, CERE. BE.
BEi4fEE, 8= Kismet,

. 2024 Deepseek
« FEZS). Transformer’...

O




2026 Seedance2.0 ...




Dynamic Programming
e e o 0 |

[ ] Luricani; 1, m) + soletion(n, 13

s » 6 @ © 6 0 X X X X X K X
0 0o

® & X KX




H Richard Bellman F 20 tH%2 50 SR

1. £BRtEy TR L EERIH




O
O
<
L
o
-
<<

=
=

B

B

)
=]
B

il

|

=

BRI FLM FES T,

!







Al
1956
MP 1
1943 Turing Test Perceptron 1
1950 1957

1940 1950 1960

XOR problem

Backpropagation g\/ps
1986

UAT
1989

RBM
2006

\f'icLutiod Rosenblatt

— W
x

N
X,

()

Minsky-Papert

(=

Al Ll £E
v Al -
In put Weights Net input Activation
. function function
\—""""w

1o

1y AN

(-7

Rumelhart, Hinton et al.

Blas
Ml

Hinton-Ruslan Krizhevsky et al.

AlexNet




v
: /
QO C O (

%@%(I\

(

N
R

—

N
“\

S
1)
W.\
N

vy
3
e
o
=

Z

A

RHEZS
Dy WG

,13‘4\*

77X XK

%
z

o"‘o
A
X

.‘f
WY
i
37
-,
e
d

A
T
£ )
N
o‘?

N2
Z

")

HEEIYLE

) O O (
Poerosed
R

’l
/

N
iy
i
S
&
I
ol
H
<

<
&R
=
T
X
dha
=

LML

o




|
= o

ﬁ:

F‘EH:IIO

B

EEERSAY:
QOutput layer
Hidden layer

Input layer

 —FhSE AR RH0LH
)=
feE=
BWINE

« LA




LRI LERIZH RRER 3

WA NE fRE KINRE SR Tl

\
|
Tanh ;%ﬂ;i?%%léﬁ "
— Sigmoid EURRRE
B/ MBZTT ReLU BGEERE




HREERILE AN F >

FUEMNBINREEE.

RIS

LETPAN

= 3 =
\;\3 ﬁf},/ 1"|'% ;5':95 s
2RO B FREMNESESE

] ([EZERNRE

"-'14:6“@:;“?
> < - ,"
FIESKA

EFTMRE S E A&/
(&S

i
R TR AT




(e 1ial

M4 (CNN) : BE{RAE

i
—

s
......

BRIMHEERIES (RNN) @ FRHIEERE (BlaNSCA. BEFS)

S output
hidden

hidden

€ W I i R B e
Uk S 6 ' i Biles o doow, g \TEESRES

TE

|
\

output

v POREG) v

ftAERES X1 Whatis Degp Leaming

recurrence

Y

input '

BRIESE




Transformer: BAESMIRTS (/AI90 GPT. BERT)

Output
Probabilities

[
- ~ f-_ P 'T 3
Add & Norm - -
="

Feed

= ChatGPT
r‘w ‘I' Multi-Head B E R T

Attention

= = RoBERTa ?
. T5

Large
Language
Model

Nix [ Add & Norm e
Add & Norm Mackod

Multi-Head Multi-Head
Attention Attention

J\—— J
vy

S J \
Positional A Positional
Encoding D & Encoding deepseel(

Input Qutput

Emb?dding Emberding L L M

Inputs Qutputs
(shifted right)




- BRI (RTENEESRERME AT ASTER M.
MRS BEFE T P HIEZTEIR T A, A R BB IR
s FARMIENS: MEMRRRE, HEMERseRERIKITEFA.

« BURTRRAK: HENR) |G HERELE.
TREFHER: IGNETHEMERTEEEREITRESR.

MR(AAGEERDHERMPNEEEMT A, BUUFEHmESA
go " REFIMSHRERS, EREMEHAZ R

===
o




B FREITA?

- BRSSP
QUANTUM NEURAL NETWORK

- SHiSAER: SF+E MODELS AND ALGORITHMS

- (CI8 Al SO HRERLS

Considerations

and
Securit

Implication N—




T TFRETA?

; — . BRI B REEBIEEA IR
TR REAA : SR Al RGO R .
TE8E (AGI) HIKHE,. .

-Demis Hassabis "FEE

Al LUIZ R REEINIE S, HE
pZ&AbTFIX A= A%,
FAIEEF A EA]
-Elon Musk

HEMNBILIREFZINT Al
F=apHIPL,
-Andrew Ng




NE—t EAE

I e—E=1R5
Rg—FE? ? ?

AR/ R ——? ? ?




Al §i%: #4R > &8 -> i

i (|mA)
7 |||l :é
@) :

TIgE
BRI, B2
NHEEARSBOE
R, CECHPES
BRIBBAELHER
G

=8 (SHERY)

BiR

REBEI A ER
"R BREHITIIL,
1Z R EH EAR B 99550

S5EfRERZBRIRE,

, RENBMEEE,

R (/)

> = \1 _
x_‘ —W| car ‘ O:O“i"

88% Probabilty @)

|
_’/ —
|
x
|

TBiRRA

joss = =) va <ZEET: R,

e« KI9E: BEFEENHE,

AL @ oxm: aFnmmamms




BB F SEARER AR R P A

SH1: HUm

KA

« HUIREX: KEURIEIRE (BIEHERSRNAA) .
- Bif: BRWARFEIENGML, RUERMNRE,

- R0 BUDHAFENRNLE.

W

TNEEEER (Flan: XE2NIRERHIE? 2/5)




7ohs

X2 REE

KB

o HUREK:
{ERFRITICEIR (TERR, X
BN .

» Bfx:
FEHIREPHRIAERT.
mAZE D4,

o Hbik:

LM BRI E X,
ARRE "EHLBEER" O
FIES IR

CE»; ._,. SRR B 948 (ﬁUﬁl],
000 EFESH).

BE2IRMAKRIRCE

", A m e
£ . ¥

_g"'.“\ X y =

yl !"k.

AARICEURE (A)

2

Dimensionality
Reduction

BHEFEIER T RES
REBALEH (flan, PCA),

N

EaliNSTEER

AA

A
AA A
r
Egim
wlE
N

Zftiat (5%/4830)

e0oco00 i
00000 Anomaly Detection
2009 mmmmE @, K




SR F BT R BRI RITIZH

SZHE3: BEEE Q
> @
KB ““’*\
- B HENEN SHEERESS), | EhEdk Y
AR RIS AL, ) ®
+ BiF: BEESTERAMLRIRLRD. me}zz 0| i

- REUER: ERER, R o
BH—$5% (MERRE) NERE \\m,(ﬁt}g{?f//

189, BREE10SEIRAIER,
RS SLR

B Se:
« MIBBABAR: FETANHTEWIIK,
« §¥X%: AlphaGo. Dota 2¥128 A,

. SEHRSE: KRS RSHNETIEE,




S RABIRCREIMEIREKEE, MiERFS

Step 1

CIIRRES

Pi@ itiiM
Model f————p>
\ Step 3
iib g =1
FIEF ~ .
L{t ﬁﬁ\"EPFA -I'I'I'I'I'I'I'I'I‘
Egﬁ:Fjﬂﬁﬁle

/\
v £(E-IRE (R%) |
‘[EEBEE Bgﬂg 1=,

""‘9)
HBSH () .

AIERPHFIRF LR —NERNRERDIRE, BRE “FHE
EB” HIFRA, eESF LRMERISERZENERS.




1EF IETRRYF SIB N EUR T &EtREF I B in

[WEE‘WEEE%HE (SN + SN AYRIL) 2 ]

YES L NO
\f \J

BEys) e
(GRBl: TN, BRVERST) [ frEEmEIHIR N H? J

YES it NO
r Ak

) [ AR A S RIS ]

(Thl: BRHESD. FHEEN) RS REMRHITIELERR?




MA%S: SIS R ERRGIRIRE

RA: B&oE BRAR: BEBFS

I;HE: AENNE R ET R, E: EZEL NS mvE i N STE S
1=B: hizfn BRHR: TREF>

B RIEWLHEXNEFPET JRE: REMEXNDE, FENSIEPLIN
A, FRBIERE,

mRC: EEBMK BRAE: aitF3d

B )l 428 A S RO IR ERA] RE: TEBIYEIBEHTIRFRER, FIE
MEY@. IBIR1S AN/ R IBI R IR




& A

BEFY TEEF mitF>
ZIm, BREE. EREIRX.

HRBEMEETEMUNER., SRBERRYGEEFTESHRER, IREHRREETERIBIER,

IERFIES &R
lan Goodfellow, Yoshua BengiofnAaron CourvillefrE8) CRESES) MUEFEARE) .

Richard S. SuttonflAndrew G. BartofiZRY (GEES): §ig) (CGRUCEIEMMBIE) .
Scikit-learn#{#2 (scikit-learn.org) (Pythonf9SLESLINER) o




~_ =l [l -
T =@
EEEEEE B NP D
EEEEEEE = . |
EEE EE B _ . TN .||}||;n||l||;||||||-.
EEEE EREE B H'“-_E:
EEREEE B 3

===::'.m gm i

—'
I

z Csseb o | - Advanced Analytics, Al/ML
=2 sl Discovery
EEEEEDE l i@ ' ﬁ :
z

HIDDEN VALUE & INSIGHTS:

STRUCTURED DATA: SEMI-STRUCTURED DATA: UNSTRUCTURED DATA:
.\ Clean, Tabular, Definable Flexible, Tagged, Hlerarchical Diverse, Complex, Text-Heavy, Multimedia




#ERY 80/20 %M

SR (20%) -
g, X, dinid,

£21k80%

s 7 E
JELEMILEUE (80%) - BEUERIE
‘BEEURE'. BFB4. PDF. HE%*@{‘EE{JO

B{R. i,
SEiE: IDC




O > e ——0
EMMLEUR FEMCEIR IEEFCER

&, 24, BEEE RiE, BEEMETE (FFE) RiE. . BRXREE,
175751, BE™EER, (Hlm: 3 il
(an: SQL. Excel) JSON. XML, EBFHpf4) (f5040: #MSR. PDF. HZIPEIK)




S ER

EX : EIRE IR RIS
BEAHTHRE,

, -
KIEYHE: 001 J.Smith 5000 £t 2023-10-12

o ACID &#llE: [RFIE. —EU%E. B

v K. Lee 12450 £5% 2023-10-14

. SRS AR S K. Lee 12450 £5% 2023-10-14
. SHIET: TIERIMREN 4. M.Davis 890 %3 2023-10-15
o O RN EETE (FEEGHE) . B. Johnson 10000 %£7% 2023-10-15
M.Davis 890 £5% 2023-10-15

®EIKIR: CRM &%, ERP. R1THEK,

B. Johnson 10000 35T 2023-10-18




FEEtab iz

BN TMEXRERRE R PR R
IRCHIRBEURITT RIS e el 8
'name': 'ER', '
) 'qty': '150'
X PRAHIE: I
o B BFTHEIITE (
misrm (FigF
(4N, JSONE) . { ( ER)

A\ =K Y 14': *102°.
C SEEH: TIFRERIE (W/ i ? gt S
) 'name': 'EREEFEM,

. Sl EREIERRF RS " Seorager: 2sece
Eg‘%ﬁi_l:i?izi&o ) Camera . -1l




St

EX: REHE X SHERERIER

Pk :
EX: XHgEms "#E" , BEA
KBRPFE,

Pebk: HlEmME REL" , BEA
RERPFEE,

KIREURE:
80%M{ENVEHE (IDC)

ZHIE:
© XAK: BFHMEF. SE. IRKREIC,
o« IR B, B, TR, YIERMIR,

To: [Re: G4 Stralegy Update

- Sobjoet: [

r‘ Sarah Chen

@ £F: GAMBEN




$51% (Feature)

&34k (SQL) JELEMME / NoSQL

il @ik

EIRE

FHEES

EEE (ALY - BHFR) ggqr B (MR - SIRSEsE

FUEN schema (FHEIE. ™1&) 17 schema (FHRIE. IE)

BSad1%46 schema (Schema-on-  EEATHERT schema (Schema-on-
Write) Read)

ACID Rl (GE—EE. M™18%55) BASE RNl (REL—EHt. =)

0T, FFEIE. ERP SESEE NN, AME. MHNEE
AEY HEIHE




Al B AR AN EEStab aiETRb IR A S a (b &iE

| HRRIIENRE

IREVEHS, BF
B, BIESHI

@)

ISIIE
| KESfERR
TEASHATER

| ®axEing |
SxEsER |

2 emasz |
#. FTX

E4ER

EETABE. =

BELFERRAL.

S EENARERALS. e
e




15 Al RIFAFEURE: IEREHEAHER

FEZ1: :
FUREBA ﬁiﬁhﬁﬁﬂ’,
JRIGEUR (MR, e (Thunderbit) . XZF&R5 B ENSEEREE® BARESAIE,
HiREE. #0) (Tesseract) . IEMFRAT KESEE., BREOT

« AEZAAB 80% HIAFEHICEDE, Al AJLIRENGHEES R
FERICETE,

- ERLEMRRITR / Al B=BSGRIEEMERYREN

| =5 $= gms |
[FiadiEy A AIBEERANT : HiEHR: A HMEA:
BAEATREN B BF I FARE, RIEMENER R AT N

[REEIRES A, DHRIE HNTER [ERE ST




NEW YORK TIMES BESTSELLER




Questions?

hujg@fudan.edu.cn




	幻灯片编号 1
	人工智能的历史
	人工智能的历史
	人工智能的历史
	幻灯片编号 5
	复杂度之战
	人工智能的历史
	人工智能的历史
	基于规则的优化
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	幻灯片编号 23
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	人工智能的历史
	2026 Seedance2.0 …
	幻灯片编号 44
	动态规划
	幻灯片编号 46
	幻灯片编号 47
	你知道吗？
	神经网络：人工智能的构建基石
	什么是神经网络？
	神经网络的组成部分
	神经网络如何学习
	常见神经网络架构
	常见神经网络架构
	局限性
	接下来是什么？
	接下来是什么？
	功能性
	AI 算法：数据 -> 模型 -> 输出
	监督学习
	无监督学习
	强化学习
	算法通过优化来最小化损失函数，从而实现学习
	选择正确的学习范式取决于数据标签和目标
	应用场景：将现实世界问题映射到算法
	总结
	幻灯片编号 67
	数据的 80/20 法则
	数据
	结构化数据
	半结构化数据
	非结构化数据
	对比
	AI 可以帮助将非结构化数据预处理为结构化数据
	将 AI 应用于数据：把混沌转化为洞见
	一些观点 ……
	幻灯片编号 77

