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It was pointed out in the book of V. A. Kozhevnikov and R. M. Meshcherskii [t] that for a number of reasons 
"there is a defini te  gap between the development  of the latest  methods of obtaining and analyzing scient if ic  infor-  
mat ion  based on the use of e lect ronic  computers and the prac t ica l  mass use of these methods in physiological  ex-  
periments ."  This is explained,  in part icular ,  by the lack of specia l  equipment for recording and storing a large 
vo lume of primary information obtained when invest igat ing l iving objects. 

If we take into account the specif ic  nature of feeding information into e lect ronic  computers, we can divide 
the  systems for recording exper imenta l  data into two categories.  

In one of them the information is recorded in a form convenient for direct  input into the electronic  computer,  
which is achieved by using punched cards, punch tape,  and magnet ic  tape with a mul t i t rack  recording in binary code. 
While having defini te  virtues these systems are rather complex,  expensive, and frequently have unsatisfactory op-  
e ra t ional  quali t ies  - a l l  this is a serious obstacle to their wide use in med ica l  and b io logica l  investigations. 

More promising are the devices of the second group in which the forms of recording information that are stan- 
dard for e lect ronic  computers are not used but those which are more convenient  for experimenters.  Magnetic in -  
forma~on carriers, pr imari ly  magnet ic  tape, are used in the most widespread systems of recording and storing ex-  
per imenta l  data pertaining to this category.  The methods of recording can be different. Most frequently used are 

the methods of frequency or pulse modulat ion which, as of la te ,  are being replaced  by the method of binary code 
recording [1-3]. The instruments of this group require addi t ional  information converters for its input into the e l e c -  
tronic computer.  However, the development  of such converters at, for example ,  individual  computer  centers makes 
i t  possible for many research laboratories to use computer techniques. 

In certain cases even some change in the logic  of the computer operations is expedient  to ensure successful 
input of information. 

On the basis of the Ural-2 e lec t ronic  d ig i ta l  computer  we developed a method of feeding information recorded 
by the mul t i - inpu t  ana lyzer  of V. M. Anan 'ev  (see preceding art icle)  on one t rack of a magnet ic  tape. 

The main vir tue of Anan 'ev ' s  analyzer  is the possibili ty of simultaneous analyses of many electrograms which 
is achieved by the sequential  recording of a l l  signals. Recording of information on one track of a magnet ic  tape in 
a binary form provides sufficient s impl ic i ty  and re l iab i l i ty  of the entire device.  The codes of the number and the 
control signals are separated by a tag selector,  which is a necessary l ink in the method of V. N. Anan'ev.  This se-  
lector  is insta l led direct ly  in the computer  room. The t ime  relationships for the impulses fed to the Ural-2 from 
this se lector  are shown in Fig. 1. 

The commuta t ion  t ime  T k is se lec ted  depending upon the frequency of the input signals. Thus, when ana lyz -  
ing an EEG, T k = 0.01 sec. When T k = eonst the number of input signals n can vary from ! to nma x depending 
upon the purposes of the experiment;  nma  x can be determined from the relationship 
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Fig. 1. Diagram of input pulses, a) Cycle  tag; b) signal tag; C i) digit  order tags; 
T k) signal commuta t ion  t ime;  t m) min ima l  interval  between adjacent  tags (50 + 
60 ~sec); t c) in terval  between adjacent  numbers (300 +350 ~sec); t~)  in terval  
between cyc le  tag  and first tag of number (400 gsec + ( t k - t e  ). 

Tk -- t_ (1) 
n m a  x - - -  - -  I . 

l c  

If T k = 0.01 sec, t~  ~- te,  ~ 350 gsec,  then nma x ~ 26 signals, whichissuff ic ient  fo rawide rangeofp rob lems .  

The max ima l  number of ana lyzed  signals can be increased by a greater  density of the recording, by increas-  

ing the tape drive speed, and by changing the commutat ion  t ime  T k. 

When n < nmax, t~  changes within wide l imits  and as a result the repit i t ion rate of the signal tag can vary 
from 2.8 to 0.1 kc. The amount of entering information can be est imated by the formula: 

n + 1 (2) " 

where t e is the t ime  of the experiment .  For the program detect ion of each cyc le  of n numbers, recording of zero 
at the start of each cyc le  is provided. Therefore n + 1 is used in Eq. (2). When t e = 30 sec and T k = 0.01 sec, 
N - 80,000 numbers. With an increase  in the number of recorded signals and t ime  of  the exper iment  the quantity 
of information consists of  hundreds of thousands of numbers. The considerable volume and characterist ics of record-  
ing the information create  cer tain difficult ies when feeding i t  to the e lect ronic  d igi ta l  computer. 

Based on the logic  of the operations the Ural-2 can be continuously fed a quantity of numbers not exceeding 

the volume of the in ternal  store, i . e . ,  4096 20-dig i t  numbers. When reading in, from the magnet ic  recorder, i n -  
formation exceeding the ind ica ted  value,  par t ia l  losses of information connected with stopping of the recorder are 
inevi table .  Furthermore, temporary distortions of exper imenta l  data, which are undesirable for subsequent analysis, 
arise. It turned out that this diff iculty can be avoided by writing the numer ica l  mass direct ly  into the magnet ic  
tape store (MTS), by-passing the internal  store. A s impl i f ied  block diagram of the magnet ic  recorder input of the 

Ural-2 is shown in Fig. 2. 

The codes of the numbers are fed to the receiving register RR, and the cycle  tag and the signal tag to the con-  
trol  unit CU forming the l ine series for the MTS and controll ing blocking of the R1L In addit ion to introducing add i -  
t ional  connect ing units between the tag selector and the MTS, i t  is necessary to change the logic of operations 54 

and 53 controll ing the magnet ic  tape - i n t e r n a l  store group wri te- in.  

The operation of recording the numbers in the MTS has the following form: 

54 a o 0 
K m 0 

00 a n 0 

Here a 0 is the start address of the ferrite core store (FS); a n is the end address of  the FS; m is the number of 
the magne t ic  tape zone of the machine.  A new quantity, mul t ip l ic i ty  (K), is introduced which makes i t  possible to 
record in one zone of the MTS continuously N = 4096 �9 K 20-digi t  numbers. If K = 26 = 64, N - 262,000 numbers. 
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Fig. 2. Enlarged block diagram of magnet ic  recorder input of the Ural-2 

e lec t ronic  d igi ta l  computer.  MAG) MAG-59 magnet ic  recorder; TS) tag se-  
lector  of V. M. Anan'ev;  RR) receiving register; CU) controt unit; MTS) 
magnet ic  tape store. 

Wri te- in  from the magnet ic  recorders is accomplished only when K = 0. In this case we introduce the l i m i -  

tat ion a 0 = 0 which is not essential  for the program but simplifies the logic of the operation. When K = 0 the opera-  
t ion performs the usual functions. Control of group wri te- in  of information when the operat ion is changed is a c -  
complished by the shift counter of the a r i thmet ic  unit connected by addi t ional  circuits with the operation register, 

cyc le  counter, and units of the MTS. The value  of K is determined by the to ta l  amount of numbers recorded during 
the exper iment  t e. The results of the exper iment  as a whole are written into one zone of the MTS also during 
t ime  t e. 

Then upon writing in the MTS-FS the appropriate part of the mass for subsequent analysis is se lected by means 
of the var iab le  K. In this case, for the numbers represented by the f ive -d ig i t  binary code, just as in V. lvL Anan 'ev ' s  
analyzer ,  there is a fourfold consolidation of the information. By means of a program, standard for n signals, the 
recorded ma te r i a l  is pre l iminar i ly  analyzed,  the quali ty of the input is est imated,  and the numbers are sorted by 

channels by means of the magnet ic  drum (MD). The thus processed exper imenta l  ma te r i a l  can be written in a con- 
sol idated form convenient for further calculat ions on the wide magnet ic  tape of the computer.  

Upon reprocessing or analysis of the ma te r i a l  by a new algori thm the input need not be done from the tag se- 
lector.  For debugging and routine test runs of new units there is a special  operat ing procedure in which signals from 
the tag  selector  are comple te ly  imi ta ted .  A magnet ic  tape store operat ing under check conditions is used as the 
imi ta tor .  

A shortcoming of the described input system is the low ut i l iza t ion  factor (about 20%) of the magnet ic  tape 
of the e lec t ronic  computer  which is determined by the method of recording the in i t i a l  information and by the dif-  
ference in the t ravel  rates of the recorder tape (76 cm/sec)  and the tape in the MTS (150 cm/sec) .  However, as a 
result of subsequent consolidation of the numer ica l  mass this shortcoming becomes unimportant.  

This system of continuous input into the computer  of an appreciable  volume of information amounting to 
hundreds of thousands of numbers from a one- t rack  magnet ic  recorder and tag selector  is reasonably s imple and can 
be used by any group operat ing the Ural-2 e lec t ronic  d igi ta l  computer.  

S U M M A R Y  

A method is described for a continuous feeding into a "Ural-2" e lect ronic  computer  of information recorded 
on one magnet ic  tape t rack and containing more than 1 mi l l ion  bits. Used in combinat ion with V. M. Anan 'ev ' s  
mul t i - inpu t  ana lyzer  and marking selector  the present method enables comple te  automat ion of e lec t rogram 
processing. 
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