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Electronic Data Bases 
Profound changes are occurring in the creation, processing, storage, re- 

trieval, and transmission of scientific numerical data. The power and conve- 
nience of electronic instrumentation has led to its wide use in laboratories. 
Digitized data from such equipment can readily be stored and processed. 
They can be retrieved and transmitted to other equipment both here and 
abroad through telecommunication networks. In many areas of science and 
technology large electronic data bases are being created that can also be 
tapped through the networks. Improvements in very large scale integrated 
circuits and memory devices, together with development of additional soft- 
ware, guarantee a great expansion of the role of electronic data. 

New electronic devices have made possible experiments and observa- 
tions not previously attainable and the accumulation of data at unprecedent- 
ed rates. This is true throughout the natural sciences. The exploration of 
Jupiter by the Voyager spacecraft was completely dependent on electronic 
sensing devices, communication of signals to the earth, storage of the data 
in memories, and subsequent machine processing. The Geosynchronous 
Environmental Operational Satellite measures visible and infrared spectra 
of the earth's disk every 30 minutes and produces 2 x 101l bits of data every 
day. 

Many processes in nature occur in very short times. An important re- 
search frontier today is picosecond chemistry. Through the use of lasers and 
electronic sensing devices, much information is now being gathered about 
excited states of atoms and molecules. Details of the mechanisms of photo- 
synthesis are being studied. When light falls on a plant, excited states are 
produced, electrons are transferred, spectral changes take place. These 
phenomena occur in time spans of microseconds or less. 

New instrumentation has had profound effects on analytical chemistry. 
The most striking one has been to create the capability of identifying and 
measuring very tiny amounts of substances. By employing a combination of 
gas-liquid chromatography and mass spectrometry, biochemists have been 
able to isolate and measure 0.1 picogram of a hormone. With other equip- 
ment, analyses can be made much more rapidly than heretofore. A new 
spectrophotometer produces an entire spectrum from 200 to 800 micro- 
meters in only 1 second. 

A major hazard in hospitals is errors of transcription, which sometimes 
run as high as 5 percent or more. Modern hospitals try to avoid such errors 
in clinical laboratories by using electronic devices and storing results in a 
computer. A similar situation exists in pharmaceutical laboratories, which 
must maintain records of exemplary quality. Every measurement possible, 
such as weighing, is conducted with equipment that ties into the computer. 

Electronic storage of digital data is the only feasible means of dealing with 
information in areas of science where it is produced at such a great rate that 
placing it on paper would be impractical. In addition, once the massive 
amounts of data are in machine-retrievable form, they can be processed and 
analyzed quickly and with a thoroughness beyond human capability. 

Computers can communicate with each other, and this is being facilitated 
by public and private networks. Traffic is increasing rapidly. In large part 
this is due to the establishment of commercially available data bases, which 
are expanding in scope and numbers. The data bases will be helpful in pure 
science; they are already proving very valuable in applied research, and 
industrial organizations are willing to pay well for tapping them. In fields 
such as chemistry, solid state physics, and metallurgy, international com- 
petition is arising among compilers and vendors. We are in the early phase 
of important changes in electronic data handling. The federal government 
has been moderately helpful in furthering these developments, but expan- 
sion of its support is in order. -PHILIP H. ABELSON 

Adapted from a talk given at the CODATA Conference in Kyoto, Japan, 8 October 1980. Pro- 
ceedings of the conference are to be published by Pergamon Press. 
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