CRITICAL AND EMERGING TECHNOLOGY

CRITICAL AND EMERGING TECHNOLOGY REPRESENT THE FOREFRONT OF INNOVATION THAT IS SHAPING THE FUTURE ACROSS
VARIOUS INDUSTRIES. THESE TECHNOLOGIES ENCOMPASS GROUNDBREAKING ADVANCEMENTS AND NOVEL DEVELOPMENTS THAT
HAVE THE POTENTIAL TO REVOLUTIONIZE BUSINESS PROCESSES, SOCIETAL INTERACTIONS, AND GLOBAL ECONOMIES.
UNDERSTANDING CRITICAL AND EMERGING TECHNOLOGY IS ESSENTIAL FOR ORGANIZATIONS AND INDIVIDUALS AIMING TO STAY
COMPETITIVE AND LEVERAGE NEW OPPORTUNITIES. THIS ARTICLE EXPLORES THE DEFINITION, SIGNIFICANCE, AND CATEGORIES OF
CRITICAL AND EMERGING TECHNOLOGY, HIGHLIGHTING KEY EXAMPLES AND THEIR APPLICATIONS. ADDITIONALLY, IT DISCUSSES
CHALLENGES ASSOCIATED WITH ADOPTING THESE TECHNOLOGIES AND THE FUTURE OUTLOOK FOR CONTINUED INNOVATION. THE
COMPREHENSIVE OVERVIEW AIMS TO PROVIDE A CLEAR UNDERSTANDING OF HOW THESE TECHNOLOGIES ARE TRANSFORMING THE
MODERN LANDSCAPE.

o DEFINITION AND IMPORTANCE OF CRITICAL AND EMERGING TECHNOLOGY

Key CATEGORIES OF CRITICAL AND EMERGING TECHNOLOGY

e APPLICATIONS AND IMPACT ACROSS INDUSTRIES

o CHALLENGES IN ADOPTION AND IMPLEMENTATION

FUTURE TRENDS AND INNOVATIONS

DerFINITION AND IMPORTANCE OF CRITICAL AND EMERGING TECHNOLOGY

CRITICAL AND EMERGING TECHNOLOGY REFERS TO INNOVATIVE TOOLS, SYSTEMS, AND METHODOLOGIES THAT ARE EITHER NEWLY
DEVELOPED OR RAPIDLY EVOLVING, WITH THE CAPACITY TO SIGNIFICANTLY INFLUENCE CURRENT AND FUTURE MARKETS. THESE
TECHNOLOGIES ARE DEEMED 'CRITICAL’ BECAUSE THEY ARE FOUNDATIONAL TO NATIONAL SECURITY, ECONOMIC
COMPETITIVENESS, AND SOCIETAL ADVANCEMENT. EMERGING TECHNOLOGIES ARE THOSE THAT ARE IN THE EARLY STAGES OF
DEVELOPMENT OR ADOPTION BUT SHOW PROMISE FOR \WIDESPREAD TRANSFORMATIVE IMPACT. TOGETHER, THEY DRIVE
TECHNOLOGICAL PROGRESS AND ENABLE BREAKTHROUGHS ACROSS MULTIPLE SECTORS.

THE IMPORTANCE OF CRITICAL AND EMERGING TECHNOLOGY LIES IN ITS ABILITY TO CREATE NEW CAPABILITIES, IMPROVE
EFFICIENCY, AND ADDRESS COMPLEX CHALLENGES. GOVERNMENTS AND INDUSTRIES PRIORITIZE INVESTMENT AND RESEARCH IN THESE
AREAS TO MAINTAIN LEADERSHIP AND FOSTER SUSTAINABLE GROW TH. AWARENESS AND UNDERSTANDING OF THESE
TECHNOLOGIES HELP STAKEHOLDERS ANTICIPATE CHANGES, MITIGATE RISKS, AND CAPITALIZE ON INNOVATION-DRIVEN
ADVANTAGES.

Key CATEGORIES OF CRITICAL AND EMERGING TECHNOLOGY

THE LANDSCAPE OF CRITICAL AND EMERGING TECHNOLOGY ENCOMPASSES A BROAD ARRAY OF FIELDS AND INNOVATIONS. THESE
CATEGORIES REPRESENT AREAS WITH SIGNIFICANT POTENTIAL TO INFLUENCE FUTURE DEVELOPMENTS AND DISRUPT TRADITIONAL
MODELS.

ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING

ARTIFICIAL INTELLIGENCE (AD AND MACHINE LEARNING (ML) ARE AMONG THE MOST TRANSFORMATIVE CRITICAL AND EMERGING
TECHNOLOGIES. Al ENABLES MACHINES TO MIMIC HUMAN INTELLIGENCE, WHILE ML ALLOWS SYSTEMS TO LEARN FROM DATA AND
IMPROVE OVER TIME. THESE TECHNOLOGIES POWER ADVANCEMENTS IN AUTOMATION, DATA ANALYTICS, NATURAL LANGUAGE
PROCESSING, AND AUTONOMOUS SYSTEMS.



QuANTUM COMPUTING

QUANTUM COMPUTING LEVERAGES THE PRINCIPLES OF QUANTUM MECHANICS TO PERFORM COMPLEX COMPUTATIONS FAR BEYOND
THE CAPABILITIES OF CLASSICAL COMPUTERS. AS A CRITICAL AND EMERGING TECHNOLOGY, IT PROMISES BREAKTHROUGHS IN
CRYPTOGRAPHY, MATERIALS SCIENCE, AND OPTIMIZATION PROBLEMS THAT WERE PREVIOUSLY UNSOLV ABLE.

BIOTECHNOLOGY AND GENETIC ENGINEERING

BIOTECHNOLOGY INVOLVES THE MANIPULATION OF LIVING ORGANISMS TO DEVELOP PRODUCTS AND TECHNOLOGIES THAT
IMPROVE HEALTH, AGRICULTURE, AND ENVIRONMENTAL SUSTAINABILITY. GENETIC ENGINEERING, A KEY SUBSET, ENABLES PRECISE
MODIFICATION OF DNA TO TREAT DISEASES, ENHANCE CROPS, AND DEVELOP BIOFUELS.

ADVANCED MATERIALS AND NANOTECHNOLOGY

ADVANCED MATERIALS INCLUDE COMPOSITES, METAMATERIALS, AND NANOMATERIALS DESIGNED TO EXHIBIT UNIQUE PROPERTIES.
NANOTECHNOLOGY OPERATES AT THE ATOMIC AND MOLECULAR SCALE TO CREATE MATERIALS AND DEVICES WITH ENHANCED
STRENGTH, CONDUCTIVITY, OR REACTIVITY, IMPACTING SECTORS LIKE ELECTRONICS, MEDICINE, AND ENERGY.

ReNewW ABLE ENERGY TECHNOLOGIES

RENEW ABLE ENERGY TECHNOLOGIES FOCUS ON SUSTAINABLE SOURCES SUCH AS SOLAR, WIND, AND BIOENERGY. INNOVATIONS IN
ENERGY STORAGE, SMART GRIDS, AND EFFICIENCY IMPROVEMENTS ARE CRITICAL AND EMERGING TECHNOLOGIES AIMED AT REDUCING
CARBON FOOTPRINTS AND ADDRESSING CLIMATE CHANGE.

CYBERSECURITY INNOVATIONS

AS CYBER THREATS EVOLVE, CRITICAL AND EMERGING TECHNOLOGIES IN CYBERSECURITY ARE ESSENTIAL TO PROTECT DATA,
INFRASTRUCTURE, AND PRIVACY. THESE INCLUDE ADVANCED ENCRYPTION METHODS, BEHAVIORAL ANALYTICS, AND Al-DRIVEN
THREAT DETECTION SYSTEMS.

APPLICATIONS AND IMPACT ACROSS INDUSTRIES

CRITICAL AND EMERGING TECHNOLOGY IS DRIVING PROFOUND TRANSFORMATIONS ACROSS DIVERSE INDUSTRIES, ENHANCING
PRODUCTIVITY AND ENABLING NEW BUSINESS MODELS.

HEALTHCARE AND MEDICINE

IN HEALTHCARE, TECHNOLOGIES SUCH AS Al-POWERED DIAGNOSTICS, TELEMEDICINE, AND GENE EDITING ARE IMPROVING PATIENT
OUTCOMES AND EXPANDING ACCESS TO CARE. PERSONALIZED MEDICINE AND WEARABLE DEVICES ALSO EXEMPLIFY CRITICAL AND
EMERGING TECHNOLOGY IN THIS SECTOR.

MANUFACTURING AND INDUSTRY 4.0

INDUSTRY 4.0 INTEGRATES CYBER-PHYSICAL SYSTEMS, |OT, AND Al TO AUTOMATE MANUFACTURING PROCESSES. CRITICAL
AND EMERGING TECHNOLOGIES OPTIMIZE SUPPLY CHAINS, ENHANCE QUALITY CONTROL, AND ENABLE PREDICTIVE MAINTENANCE.



TRANSPORTATION AND AUTONOMOUS SYSTEMS

AUTONOMOUS VEHICLES, DRONES, AND SMART INFRASTRUCTURE RELY ON CRITICAL TECHNOLOGIES LIKE A|, SENSORS, AND
CONNECTIVITY TO IMPROVE SAFETY AND EFFICIENCY. THESE INNOVATIONS ARE RESHAPING LOGISTICS, MOBILITY, AND URBAN
PLANNING.

FINANCE AND FINTECH

FINANCIAL SERVICES BENEFIT FROM BLOCKCHAIN, Al-DRIVEN ANALYTICS, AND SECURE DIGITAL PLATFORMS. THESE CRITICAL AND
EMERGING TECHNOLOGIES FACILITATE FASTER TRANSACTIONS, FRAUD DETECTION, AND PERSONALIZED FINANCIAL PRODUCTS.

ENERGY AND ENVIRONMENTAL MANAGEMENT

EMERGING TECHNOLOGIES IN ENERGY GENERATION AND MANAGEMENT SUPPORT THE TRANSITION TO CLEANER SOURCES. SMART
GRIDS, ENERGY-EFFICIENT SYSTEMS, AND ENVIRONMENTAL MONITORING TOOLS CONTRIBUTE TO SUSTAINABLE DEVELOPMENT
GOALS.

CHALLENGES IN ADOPTION AND IMPLEMENTATION

DESPITE THEIR POTENTIAL, CRITICAL AND EMERGING TECHNOLOGIES FACE SEVERAL OBSTACLES THAT CAN IMPEDE \WIDESPREAD
ADOPTION AND EFFECTIVE IMPLEMENTATION.

o HigH DeveLoPMeNT CosTs: RESEARCH, DEVELOPMENT, AND DEPLOYMENT OFTEN REQUIRE SUBSTANTIAL INVESTMENT,
LIMITING ACCESSIBILITY FOR SMALLER ORGANIZATIONS.

* REGULATORY AND ETHICAL CONCERNS: NEW TECHNOLOGIES CAN POSE LEGAL AND ETHICAL QUESTIONS, PARTICULARLY
IN AREAS LIKE Al AND BIOTECHNOLOGY.

o SkiLLs GAP: A SHORTAGE OF QUALIFIED PROFESSIONALS SKILLED IN EMERGING TECHNOLOGIES CAN SLOW INTEGRATION
EFFORTS.

® SECURITY RISKS: INCREASED CONNECTIVITY AND DIGITALIZATION INTRODUCE VULNERABILITIES THAT NEED ROBUST
CYBERSECURITY MEASURES.

® |INFRASTRUCTURE LIMITATIONS: EXISTING SYSTEMS MAY REQUIRE UPGRADES TO SUPPORT NOVEL TECHNOLOGIES
EFFECTIVELY.

FUTURE TRENDS AND INNOVATIONS

THE TRAJECTORY OF CRITICAL AND EMERGING TECHNOLOGY INDICATES CONTINUOUS EVOLUTION WITH EXPANDING APPLICATIONS
AND DEEPER INTEGRATION INTO DAILY LIFE AND BUSINESS OPERATIONS.

CONVERGENCE OF TECHNOLOGIES

FUTURE ADVANCEMENTS ARE EXPECTED TO RESULT FROM THE CONVERGENCE OF MULTIPLE CRITICAL AND EMERGING
TECHNOLOGIES, SUCH AS Al COMBINED WITH QUANTUM COMPUTING OR BIOTECHNOLOGY INTEGRATED WITH ADVANCED
MATERIALS. THIS SYNERGY WILL UNLOCK UNPRECEDENTED CAPABILITIES.



INCREASED FOCUS ON SUSTAINABILITY

SUSTAINABILITY WILL DRIVE INNOVATION, WITH EMERGING TECHNOLOGIES DESIGNED TO ADDRESS ENVIRONMENTAL CHALLENGES,
REDUCE WASTE, AND PROMOTE CIRCULAR ECONOMIES ACROSS INDUSTRIES.

EnHANCED HUMAN-MACHINE COLLABORATION

DEVELOPMENTS IN AUGMENTED REALITY, A|, AND ROBOTICS WILL FACILITATE MORE SOPHISTICATED HUMAN-MACHINE
INTERACTIONS, IMPROVING PRODUCTIVITY AND ENABLING NEW FORMS OF \¥ORK.

GLoBAL PoLicy AND INVESTMENT SHIFTS

(GOVERNMENTS AND ENTERPRISES WORLDWIDE ARE LIKELY TO INCREASE FUNDING AND CREATE POLICIES THAT SUPPORT THE
RESPONSIBLE DEVELOPMENT AND DEPLOYMENT OF CRITICAL AND EMERGING TECHNOLOGIES, FOSTERING GLOBAL COMPETITIVENESS.

FREQUENTLY AskeD QUESTIONS

\WHAT DEFINES A TECHNOLOGY AS ‘CRITICAL’ IN TODAY'S DIGITAL LANDSCAPE?

A 'CRITICAL’ TECHNOLOGY IS ONE THAT IS ESSENTIAL FOR THE FUNCTIONING, SECURITY, AND ECONOMIC STABILITY OF
INDUSTRIES AND GOVERNMENTS. THESE TECHNOLOGIES OFTEN UNDERPIN INFRASTRUCTURE, DEFENSE, HEALTHCARE, AND
COMMUNICATION SYSTEMS, MAKING THEIR RELIABILITY AND ADVANCEMENT VITAL FOR SOCIETAL WELL-BEING.

\¥/HICH EMERGING TECHNOLOGIES ARE EXPECTED TO HAVE THE BIGGEST IMPACT IN THE
NEXT DECADE?

EMERGING TECHNOLOGIES LIKELY TO HAVE SIGNIFICANT IMPACT INCLUDE ARTIFICIAL INTELLIGENCE (AD, QUANTUM COMPUTING,
5G AND BEYOND, BIOTECHNOLOGY ADVANCEMENTS, AUTONOMOUS SYSTEMS, AND ADVANCED MATERIALS LIKE GRAPHENE. THeSE
TECHNOLOGIES ARE POISED TO TRANSFORM INDUSTRIES SUCH AS HEALTHCARE, TRANSPORTATION, CYBERSECURITY, AND
MANUFACTURING.

How DOES ARTIFICIAL INTELLIGENCE QUALIFY AS BOTH A CRITICAL AND EMERGING
TECHNOLOGY?

ARTIFICIAL INTELLIGENCE IS CONSIDERED CRITICAL BECAUSE IT ENHANCES DECISION-MAKING, AUTOMATION, AND EFFICIENCY
ACROSS SECTORS, INFLUENCING ECONOMIC AND NATIONAL SECURITY. IT IS ALSO EMERGING DUE TO RAPID ADVANCEMENTS IN
MACHINE LEARNING, NATURAL LANGUAGE PROCESSING, AND Al ETHICS, CONTINUOUSLY RESHAPING CAPABILITIES AND
APPLICATIONS.

\WHAT ROLE DOES QUANTUM COMPUTING PLAY IN CRITICAL TECHNOLOGY
DEVELOPMENT?

QUANTUM COMPUTING IS AN EMERGING TECHNOLOGY WITH THE POTENTIAL TO REVOLUTIONIZE DATA PROCESSING,
CRYPTOGRAPHY, AND COMPLEX PROBLEM-SOLVING. |TS DEVELOPMENT IS CRITICAL FOR ADVANCING SECURE COMMUNICATIONS,
DRUG DISCOVERY, AND OPTIMIZATION PROBLEMS THAT CLASSICAL COMPUTERS CANNOT EFFICIENTLY SOLVE.

\WHY IS CYBERSECURITY CONSIDERED A CRITICAL TECHNOLOGY AREA AMID EMERGING



TECH TRENDS?

AS EMERGING TECHNOLOGIES LIKE |OT, A|, AND CLOUD COMPUTING BECOME WIDESPREAD, CYBERSECURITY IS CRITICAL TO
PROTECT DATA, PRIVACY, AND INFRASTRUCTURE FROM INCREASINGLY SOPHISTICATED CYBER THREATS. ENSURING ROBUST
CYBERSECURITY ENABLES TRUST AND SAFE ADOPTION OF NEW TECHNOLOGIES ACROSS SECTORS.

How ARE GOVERNMENTS INFLUENCING THE GROWTH OF CRITICAL AND EMERGING
TECHNOLOGIES?

GOVERNMENTS INFLUENCE GROWTH BY FUNDING RESEARCH AND DEVELOPMENT, SETTING REGULATORY FRAMEWORKS, FOSTERING
PUBLIC-PRIVATE PARTNERSHIPS, AND CREATING POLICIES THAT ENCOURAGE INNOVATION WHILE ADDRESSING ETHICAL AND
SECURITY CONCERNS. STRATEGIC INVESTMENTS HELP MAINTAIN COMPETITIVENESS AND NATIONAL SECURITY IN CRITICAL TECH
DOMAINS.

\WHAT CHALLENGES DO ORGANIZATIONS FACE WHEN INTEGRATING EMERGING
TECHNOLOGIES INTO EXISTING CRITICAL INFRASTRUCTUREP

ORGANIZATIONS OFTEN ENCOUNTER CHALLENGES SUCH AS INTEROPERABILITY ISSUES, HIGH IMPLEMENTATION COSTS,
CYBERSECURITY RISKS, LACK OF SKILLED PERSONNEL, AND REGULATORY COMPLIANCE. ADDITIONALLY, BALANCING INNOVATION
WITH RELIABILITY AND SAFETY IN CRITICAL INFRASTRUCTURE REQUIRES CAREFUL PLANNING AND RISK MANAGEMENT.

ADDITIONAL RESOURCES

1. ARTIFICIAL INTELLIGENCE: A MODERN APPROACH

THIS COMPREHENSIVE BOOK BY STUART RUSSELL AND PETER NORVIG IS WIDELY REGARDED AS THE LEADING TEXTBOOK ON
ARTIFICIAL INTELLIGENCE. |T COVERS FOUNDATIONAL CONCEPTS, ALGORITHMS, AND APPLICATIONS IN Al, FROM SEARCH
TECHNIQUES TO MACHINE LEARNING AND ROBOTICS. THE BOOK BALANCES THEORY WITH PRACTICAL INSIGHTS, MAKING IT
ESSENTIAL FOR STUDENTS AND PROFESSIONALS EXPLORING Al’S EVOLVING LANDSCAPE.

2. BLOCKCHAIN REVOLUTION: How THE TECHNOLOGY BEHIND BITCOIN IS CHANGING MONEY, BUSINESS, AND THE W/ ORLD
AUTHORED BY DON TAPSCOTT AND ALEX TAPSCOTT, THIS BOOK DELVES INTO THE TRANSFORMATIVE POTENTIAL OF
BLOCKCHAIN TECHNOLOGY. |T EXPLAINS HOW BLOCKCHAIN CAN DISRUPT TRADITIONAL FINANCIAL SYSTEMS, ENHANCE
TRANSPARENCY, AND FOSTER DECENTRALIZATION ACROSS VARIOUS INDUSTRIES. READERS GAIN AN UNDERSTANDING OF BOTH THE
TECHNOLOGY AND THE SOCIETAL IMPACTS IT MAY BRING.

3. THe QuanTuM WorLD: QUANTUM COMPUTING AND ITS APPLICATIONS

THIS BOOK INTRODUCES THE PRINCIPLES OF QUANTUM COMPUTING AND EXPLORES ITS POTENTIAL TO REVOLUTIONIZE
COMPUTING POWER. |T EXPLAINS COMPLEX QUANTUM PHENOMENA IN AN ACCESSIBLE MANNER AND DISCUSSES EMERGING
APPLICATIONS IN CRYPTOGRAPHY, OPTIMIZATION, AND SIMULATION. THE TEXT SERVES AS A GATEWAY FOR THOSE INTERESTED
IN THE FRONTIER OF QUANTUM TECHNOLOGIES.

4. INTERNET OF THINGS: PRINCIPLES AND PARADIGMS

EpiTeD BY RAJKUMAR BUYYA, AMIR V AHID DASTJERDI, THIS VOLUME COVERS THE FOUNDATIONAL CONCEPTS AND DESIGN
PARADIGMS OF |OT SYSTEMS. |IT ADDRESSES TOPICS SUCH AS SENSOR NETWORKS, DATA ANALYTICS, AND SECURITY
CHALLENGES IN CONNECTED ENVIRONMENTS. THE BOOK IS A VALUABLE RESOURCE FOR UNDERSTANDING HOW |OT IS SHAPING
SMART CITIES, HEALTHCARE, AND INDUSTRIAL AUTOMATION.

5. 5G MosiLE NETwWORKS: ENABLING TECHNOLOGIES AND APPLICATIONS

THIS BOOK PROVIDES AN IN-DEPTH LOOK AT THE TECHNOLOGIES UNDERPINNING 5G NETWORKS AND THEIR PRACTICAL
APPLICATIONS. |T COVERS KEY ASPECTS LIKE NETWORK ARCHITECTURE, SPECTRUM MANAGEMENT, AND EDGE COMPUTING,
HIGHLIGHTING THE CAPABILITIES THAT ENABLE FASTER SPEEDS AND LOWER LATENCY. READERS LEARN HOW 5G IS DRIVING
INNOVATION IN AREAS SUCH AS AUTONOMOUS VEHICLES AND AUGMENTED REALITY.

6. CyBersecURITY AND CYBERWAR: WHAT EVvERYONE NEEDS TO KNOW
W/RITTEN BY P.\W. SINGER AND ALLAN FRIEDMAN, THIS BOOK OFFERS A CLEAR OVERVIEW OF CYBERSECURITY CHALLENGES IN
TODAY’S DIGITAL WORLD. |T EXPLAINS CYBER THREATS, DEFENSE STRATEGIES, AND THE GEOPOLITICAL IMPLICATIONS OF



CYBERWARFARE. THE ACCESSIBLE STYLE MAKES IT SUITABLE FOR BOTH NOVICES AND EXPERTS SEEKING TO GRASP THE CRITICAL
ISSUES IN CYBER DEFENSE.

7. AUGMENTED REALITY: PRINCIPLES AND PRACTICE

THIS BOOK EXPLORES THE TECHNICAL FOUNDATIONS AND PRACTICAL APPLICATIONS OF AUGMENTED REALITY (AR)
TECHNOLOGY. |IT COVERS TOPICS SUCH AS AR HARDW ARE, SOFTW ARE DEVELOPMENT, AND USER INTERACTION DESIGN. CASE
STUDIES ILLUSTRATE HOW AR IS BEING USED IN EDUCATION, GAMING, AND INDUSTRIAL MAINTENANCE, HIGHLIGHTING ITS GROWING
IMPACT ACROSS SECTORS.

8. EpGce CoMPUTING: A PriMER

EpGe CoMPUTING: A PRIMER INTRODUCES THE CONCEPT OF EDGE COMPUTING AND ITS ROLE IN PROCESSING DATA CLOSER TO THE
SOURCE. THE BOOK DISCUSSES ARCHITECTURES, CHALLENGES, AND USE CASES, EMPHASIZING ITS IMPORTANCE FOR [OT AND
REAL-TIME ANALYTICS. |IT PROVIDES READERS WITH INSIGHTS INTO HOW EDGE COMPUTING COMPLEMENTS CLOUD
INFRASTRUCTURE TO SUPPORT EMERGING TECHNOLOGIES.

Q. ETHICS OF EMERGING TECHNOLOGIES: SCIENTIFIC FACTS AND MORAL CHALLENGES

EbiTep BY THOMAS F. BUDINGER AND MIRIAM D. BUDINGER, THIS BOOK EXAMINES THE ETHICAL CONSIDERATIONS SURROUNDING
NEW AND EMERGING TECHNOLOGIES. |T ADDRESSES ISSUES SUCH AS PRIVACY, HUMAN ENHANCEMENT, AND RESPONSIBLE
INNOVATION. THE MULTIDISCIPLINARY APPROACH ENCOURAGES READERS TO THINK CRITICALLY ABOUT THE SOCIETAL IMPACTS
AND MORAL RESPONSIBILITIES OF TECHNOLOGICAL ADVANCEMENT.
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