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pear яйио-computers and/?/co-computers. These computers are more flexible37. Modern computers are virtually symbiotic.
Advances in microelectronics give rise to advances in computers. Computers today are providing an expanding range of services.
Computers are classified by size and capability as microcomputers, mainframes38 and supercomputers, depending on the size of their main memories and on their processing speed.
Most microcomputers are mostly used by individuals.
Mainframes are used by large corporations, government agencies (учреждения) and other large institutions.
Supercomputers are the largest and fastest of all computers. They have memories and processing speeds that may be measured in picoseconds (trillions of a second). The boundaries separating the categories change frequently as computer technology advances.
(II) If hardware39 is the body of a computer then software40 is its soul (душа). Software is the term applied to the sets of instructions called programs. The writing of these instructions is called computer programming.
Several developments have helped to reduce programming effort. High-level languages have replaced assembler languages to a great extent. These high-level languages, however, require more compilation and running time, and more memory space. One of the most important causes of the man-machine communication barrier is that an interactive computer system typically responds only to commands phrased with total accuracy in a highly restricted41 artificial42 language designed specifically for that system. If a user fails43 to use this language or makes a mistake, however small, an error44 message45 is the response he can expect.
There is a trend46 towards languages with free format and more error checking47.
Just as the hardware designer needs fewer components to build a system, the programmer needs fewer lines of code to make a system go. Many scientists are known to have been conducting a research oO man-machine communication. The work is ongoing. Of particular interest are information systems that model complex real-won0 events.

Active information systems are database processing tools intended48 to represent and manipulate data description of large real-world systems that have a complex dynamic behaviour. It is apparent49 that if the language of recipient and sender differs, the data of the message cannot be used.
In automated information systems the computers must receive and at the same time interpret and act on the data. In information systems, to be more explicit (точнее), the fields of computers and communications are merging50.
Thus, the problem that hinders5I man-machine communication is language barrier. The computer system responds to commands only if they are given with total accuracy in a highly restricted artificial language. Without it an error message is the response.
Therefore, program optimisation is of crucial52 importance.
A certain language program often proves inefficient on another machine. A good deal of work is now being done on automated program optimisation. Machines with new architectures possessing highly parallel structures are now being designed and built. Parallel structures including hundreds, even thousands, of processors are now being designed and built. True, this software optimisation remains at the very early stage. What is needed? We need: (1) better algorithms; (2) better languages and operating systems; (3) better portability, so that software has a longer lifetime and can therefore sustain53 more development; (4) better program optimisers.
Algorithms are especially important to take advantage of vector and microprocessor parallelism. Once we have designed algorithms, we must provide better languages to allow more efficient expression and execution54 of these algorithms.
One does not wish to program all programs for all machines, especially when it means reprogramming each program to get optimum Performance. Other languages and programming paradigms should be Portable (зд. используемые для всех видов компьютеров).
The potential for portable operating systems is obvious. But to Achieve it requires much more progress in the areas of standards and °Ptimisation.
True portability requires a high-level representation of algo-1,;hrns, with no machine-dependent semantics. U*
