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This talk is a review of sixty years of research focused on revealing the  

ultimate capabilities of physical systems, on one hand, and their fundamental  

limitations, on the other, in communication and computing. The following  

topics are considered. 

  

1.         Limits on information transmission by physical agents. Capacity and    

 energy efficiency of photon and corpuscular channels. General bound  

  on minimum energy per information unit. 

  

2.         The effect of irreversibility of quantum measurements. Entropy  

            defect and "accessible" information. 

  

3.         POVM vs. von Neumann measurements in finite- and infinite- 

            dimensional Hilbert spaces. 

  

4.         The maximum speed of computing operations. The Mandelstam-Tamm 

and  

             Margolus-Levitin bounds. The minimum operation time of quantum 

gates.  

             The unified tight bound on the rate of computation. 

  

5.         Thermodynamic cost of reversible computing.   The minimum energy  

            dissipation per computational step. 

  

6.         Equivalence relation between information and work. Heat-to-work  

            conversion by use of one-particle and two-particle information. 
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