ICT Overlap with Mother’s Basic Disciplines
Some Reflections about ICT origins
Evidently ICT is a HUB, namely, a basic subject related to all the rest. As a gross measure of its contact with them we use the contact of the keyword Computing (1) versus the rest. Being the rest about 250 we are going to consider as belonging to computing the contacts with the most related basic disciplines that contribute to form the core of its curriculum. Let’s see then the contacts of Computing versus main related basic disciplines within the keywords’ realm. For instance, mathematics realm within Google is 8.470.000, with a contact (AND) of 1.060.000 related to Computing. 
Note 1: Information and Communications as keywords look like ambiguous in many languages concerning the appropriate reference to what ICT means and on account of that we choose Computing as the most representative Web keyword. 
Table of Contacts with: 
Computing (14.800.000)
	Discipline
	alone
	Discipline AND Computing

	Engineering
	(27.100.000)
	2.080.000

	Statistics
	(27.400.000)
	1.440.000

	Mathematics
	(8.470.000)
	1.060.000

	Physics
	(11.000.000)
	987.000

	Logical
	(5.080.000)
	618.000

	Probability
	(4.210.000)
	518.000

	Cognitive
	(2.840.000)
	309.000

	Probability and Statistics
	(1.030.000)
	280.000

	Cybernetics
	(279.000)
	77.400


That determines as an “a priori” authorities distribution, 40% for contacts and 60% for the ICT core discipline itself and for the rest. For instance for the pair (computing, medicine) we have 7.500 URL’s but for the pair (computing, biology) we have 660.000!. As an ICT map architecture criteria we are going to disregard URL’s references to pairs (computing, non main related disciplines). 
Contacts Detail and Samples
Form: [Discipline name (English), Discipline name (Spanish), Discipline name AND Computing]

Computing, 14.800.000, 179.000, full against itself
Cybernetics, 279.000, 48.100, 77.400

1. http://pespmc1.vub.ac.be/ASC/INDEXASC.html , Web Dictionary of Cybernetics and Systems

This dictionary is a combination (with permission) of the ASC Glossary, Krippendorff's Dictionary andHornung's Glossary. The author of each definition is mentioned at the end of a section. References to authors without hyperlinks can be found in the references of the ASC Glossary page. The original texts were compiled and converted to hypertext by Francis Heylighen, helped by An Vranckx. 

This dictionary is provided as part of Cybernetics and Systems Theory in the Principia CyberneticaWeb, which contains additional definitions of some concepts not found here. More general dictionaries, including a Non-linearity and Complexity Glossary, an extensive Dictionary of Computing terms, Mathematical Programming Glossary and Dictionary of Cell Biology, are available elsewhere on the Web. Most of these, including the present one, are searchable through a single interface: the OneLook Dictionaries. 

2. http://uprt.vscht.cz/en_idst.php 
Information about PH.D. studies in technical cybernetics in 2000 Doctorate studies in Prague. 

Mathematics, 8.590.000, 220.000, 1.060.000

http://www.eevl.ac.uk/ 

1. Mathematics, Engineering and Computing Guide

Specialized search engine, catalogues and Web

2. Most of them are mathematical support reference pages.
Logical, 5.070.000, 486.000, 618.000
http://www.cs.unc.edu/~adyilie/comp265/vonNeumann.html 

Preliminary discussion of the logical design of an electronic computing instrument1

http://geminga.it.nuigalway.ie/~gettrick/courses/CT214/ref.html 

Logical foundation of Computing, guide. 

Note 2: search engines answer’s to (a, b) usually differs from (b, a)
Logical mathematics, 396.000, 124.000

1. http://www.sciencenet.org.uk/database/Maths/Lists/computing.html 

Naive questions about computing.

2. http://staff.dc.lincoln.ac.uk/~mdickinson/Teaching/CMS062/Maths2%20practice%20test.pdf
University of Lincoln, Test for Mathematics in Computing.

Engineering, 26.700.000, 284.000, 2.080.000

1. Department of Computing and Mechanical Engineering, Heriot – Watt Univesity from Edinburgh, UK, http://www.cee.hw.ac.uk/ 
It show us ICT career paths emerged as a historical merge of Computing and Electrical Engineering.

2. Example of an historical merge of ICT and Engineering with its full spectrum in the NASA, http://www.jsc.nasa.gov/coop/access.html , Project ACCESS
(Achieving Competence in Computing, Engineering and Space Science), for people with disabilities. 

3. http://www.cityu.edu.hk/lib/subject/eece.htm , Resources on Electrical, Electronic & Computing Engineering, an interesting HUB from City University of Hong Kong. This Subject Heading below, from Library of Congress Subject Heading could be a first approach to the ICT Tree. In this site we may find a list of major subjects
	· Adaptive control systems 

· Antennas (Electronics) 

· Automatic control 

· Bioinformatics 

· Biomedical engineering 

· Client server computing 

· Coding theory 

· Computer aided design 

· Computer algorithms 

· Computer architecture 

· Computer engineering 

· Computer graphics 

· Computer interfaces 

· Computer network protocols 

· Computer networks 

· Computer organization 

· Computer programming 

· Computer science -- Mathematics 

· Computer security 

· Computer vision 

· Control theory 

· Data compression (Telecommunication) 

· Data structures (Computer science) 

· Data transmission systems 

· Database management 

· Digital communications 

· Digital computer simulation 

· Digital electronics 

· Digital integrated circuits 

· Digital media 

· Discrete-time systems 

· Electric apparatus and appliances 

· Electric circuit analysis 

· Electric circuits 

· Electric engineering 

· Electric industries 

· Electric networks 

· Electromagnetic fields 

· Electromagnetic waves 

· Electromagnetism 

· Electronic circuit design 

· Electronic circuits 

· Electronic data processing 

· Electronic data processing -- Distributed processing 

· Electronic digital computers -- Circuits 

· Electronic digital computers -- Design and construction 

· Electronic digital computers -- Reliability 

· Engineering mathematics 

· Expert systems (Computer science) 

· Feedback control systems 

· Fiber optics 

· Fuzzy systems 

· Genetic algorithms 

· Human computer interaction 

· Image processing 
	· Integrated circuits 

· Integrated circuits -- Very large scale integration 

· Integrated services digital networks 

· Interactive computer systems 

· Internet computer programs 

· JAVA computer program language 

· Knowledge acquisition (Expert systems) 

· Linear integrated circuits 

· Local area networks (Computer networks) 

· Logic circuits 

· Logic design 

· Machine learning 

· Microcomputers -- Programming 

· Microprocessors 

· Microprocessors programming 

· Microwave devices 

· Mobile computing 

· Multimedia systems 

· Multiprocessors 

· Neural networks 

· Numerical analysis 

· Object-oriented programming (Computer science) 

· Operating systems (Computers) 

· Operational amplifiers 

· Optical communications 

· Optical data processing 

· Optoelectronics 

· Packet switching (Data transmission) 

· Parallel computers 

· Parallel processing (Electronic computers) 

· Patten recognition systems 

· Power electronics 

· Printed circuits 

· Radio frequency 

· Reliability (Engineering) 

· Semiconductors 

· Signal processing 

· Signal processing -- Digital techniques 

· Signal processing -- Mathematics 

· Signal theory (Telecommunication) 

· Software engineering 

· Sound recording and reproducing digital techniques 

· Speech processing systems 

· Stochastic processes 

· System analysis 

· Telecommunication 

· Telecommunication -- Switching systems 

· Telecommunication systems 

· Virtual reality 

· Web servers 

· Wireless computer systems 


Physics, 11.000.000,1.060.000(¡) física – por estado corporal, etc., 987.000
1. http://www.astro.cf.ac.uk/computing/parallel/man/ , parallel computing center. They launch Paramid, from Physics and Astronomy, University of Cardiff. 
2. http://www.physics.orst.edu/~rubin/COURSES/PH265/ , a document related to scientific computing, from Oregon University, USA. 

A quick Guide to Computing from CERN, one of the top authorities, http://cmsdoc.cern.ch/comp.html , this is a real computing vision fro physics people: CMS mean something like “the people from Compact Muon Solenoid, to study the momentum of charged elemental particles. They have a special FAQ to answer technical questions queried by students and experts. 

3. Nanotechnology, the computing of the future, http://www.nano.gov/ , with a 2003 budget nearly 800 million dollar. 
Nano Pictures
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Dip_Pen Nanolithography

"One molecule thick letters written using Dip-Pen Nanolithography:
Octadecanethiol is the ink and gold is the substrate. Visualized with an atomic force microscope.

Credit: S. Hong and C.A. Mirkin, Northwestern University Center for Nanofabrication and Molecular Assembly"

Cognitive, 2.840.000, 213.000 (entendimiento), 309.000
Cognition, 779.000, , 111.000

In reference below “Lucas” presents in its own words the Goedel Theorem:

> LUCAS: 
> Essentially, we consider the formula which says, in effect, "This 
> formula is unprovable-in-the-system". If this formula were 
> provable-in-the-system, we should have a contradiction: for if it 
> were provable-in-the-system, then it would not be unprovable-in- 
> the-system, so that "This formula is unprovable-in-the-system" 
> would be false: equally, if it were provable-in-the-system, then it 
> would not be false, but would be true, since in any consistent 
> system nothing false can be proved in-the-system, but only truths. 
> So the formula "This formula is unprovable-in-the-system" is not 
> provable-in-the-system, but unprovable-in-the-system. Further, if 
> the formula "This formula is unprovable-in-the-system" is 
> unprovable-in-the-system, then it is true that that formula is 
> unprovable-in-the-system, that is, "This formula is unprovable-in- 
> the- system" is true.

1. The School of Cognitive and Computing Sciences, http://www.cogs.susx.ac.uk/ , from University of Sussex, UK Undergraduate Courses http://www.cogs.susx.ac.uk/csai/handbook/ . You may take a glance to its programs to appreciate what they add to Artificial Intelligence to build a cognitive expertise. In our humble opinion they add cybernetics. Initially cybernetics was the most promising discipline to emulate artificial intelligent creatures but unfortunately it was postponed by the glamorous success of the initially mediocre digital computers. They grow following a pure brute force trajectory, just adding memory and increasing speed. 

2. http://www.ecs.soton.ac.uk/~harnad/Hypermail/Foundations.Cognitive.Science2001/0008.html , show us that a forum page could be an important document. In this case participants discuss about Touring machines and the basic of the cognitive process. It depicts the well known man machine intelligence game.  The paper deals with the central question: could the machines think?. 
Probability, 4.210.000, 214.000, 518.000

Probabilities, 815.000, 129.000, 139.000 

Statistics, 27.400.000, 483.000, 1.440.000,

Probability and Statistics, 1.030.000, 13.400, 280.000
1. http://www.abc.se/~m9847/matre/stati.html , list of Probability and Statistics resources in the Web, for instance the GASP, Global Access Statistical Procedures, from Department of Statistics of South Caroline University, USA. 
2. Internet Glossary of Statistical Terms, http://www.animatedsoftware.com/statglos/statglos.htm
3. http://portal.acm.org/ccs.cfm?part=author&coll=GUIDE&dl=GUIDE&row=G.3&idx=7 , Internet Guide G3, the Portal from Computer literature, being G3, the third item from Mathematic of Computing Section from the ACM, dealing with P&S. 

    G. Mathematics of Computing   


      G.3 PROBABILITY AND STATISTICS   


          Contingency table analysis   


          Correlation and regression analysis   


          Distribution functions   


          Experimental design   


          Markov processes   


          Multivariate statistics   


          Nonparametric statistics   


          Probabilistic algorithms (including Monte Carlo)   


          Queueing theory   


          Random number generation   


          Reliability and life testing   


          Renewal theory   


          Robust regression   


          Statistical computing   


          Statistical software   


          Stochastic processes   


          Survival analysis   


          Time series analysis   


4. Chaos Basic Theory, http://amath.colorado.edu/faculty/jdm/faq-[2].html 

A simple physical model of the Lorenz equations at work is a leaky waterwheel. A waterwheel built from paper cups with equal sized holes in the bottom of each cup is allowed to turn freely under the force of a steady stream of water poured into the top cup. 
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For a slow flow of water, the water leaks out fast enough that friction keeps the waterwheel from moving. For just a little more flow the waterwheel will pick a direction and spin in that direction forever. If the flow is increased further the waterwheel does not settle into a stable cycle. Instead it spins in one direction for a bit, then slows down and start to spin the other. The waterwheel will constantly change its direction of spin, and never in a repeating predictable manner. Here is a picture of the waterwheel. Many more sophisticated, but similar systems have been built, and they all show the same chaotic behavior. 

Lorenz's equations are actually three differential equations, a first order equation for each of the x, y, and z components of the trajectories position. They are given as: 
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where r, b and sigma are parameters that change the behavior of the system. There are a lot of resources available if you wish to study the Lorenz equations in detail. These equations are usually the first chaotic differential equations introduced in any book on chaos. Also Ed Lorenz's paper (1963) is a very good source for information. 
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NANO PICTURES: Branched Electron Flow, 
Robert Westervelt, Harvard University

	World's Smallest Abacus
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	Jim Gimzewski, European Board Chairman, at the IBM laboratory, Zurich, Switzerland, created a calculator with a diameter of less than one millionth of a millimeter. The molecular abacus consists of 10 molecules of Carbon 60 that can be moved along a microscopic groove.


Source: IBM Zurich  

The world's smallest abacus

Zurich/Switzerland, November 13, 1996 -- Scientists at the IBM Research Division's Zurich laboratory have built an abacus with individual molecules as beads with a diameter of less than one nanometer, one millionth of a millimeter. 

The world's smallest abacus will hardly be found at a trade fair in the Far East, where calculators of this simple kind are still used by dealers, because the "finger" required to move beads as tiny as individual molecules is the ultrafine tip of a scanning tunneling microscope (STM) - a needle of conical shape terminating in a single atom at the very tip. The STM also makes the result of a "calculation" visible when operated in imaging mode. 

IBM scientists succeeded in forming stable rows of ten molecules along steps just one atom high on a copper surface. These steps act as "rails", similar to the earliest form of the abacus, which had grooves instead of rods to keep the beads in line. Individual molecules were then approached by the STM tip and pushed back and forth in a precisely controlled way to count from 0 to 10 (see image). 

