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this article the authors share the experience gained from operational .
exercises and games in the Leningrad Military District at which questions
of -using atitomated .and mechanized means of troop control were studied.

" They discuss specific applications of computers, keyboard and punchcard:
calculators; recording devices and photofacsimile and secure - :

- commmnications, and compent on the advantages and shortcomings of such .

. equipment and the organization .of personnel used in performing various data
processing and transmission tasks. The latter part of the article is
devoted to experience with using the URAL-4 computer as the basis of an

" automated .control system and the changes in persomnel.structure such a
-ci:ggtrol system requires.. This article appeared in Issue No. 2 .(75) for
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Summai
%e following report is a translatmn from Russian of an artlcle which
_ appeared in Issue No. 2 (75) for 1965 of the SECRET: USSR Ministry of
' Defense. publication Collection of Articles of the Journal '"Military
. Thought", The authors of this article are General-Leytenant A. Parshikov,
E G'éneraI-Mayor Yu. Abramov, and Colonel V.. Savelyev. In this article the

. - BUthors share the experience gained from operational exercises and games in
- the Leéningrad Military District at which questions of using automated and -
' . mechanized means of troop control were studied. They discuss specific
 applications.of computers, keyboard and punchcard calculators, recording
devices and photofacsimile and secure communications, and comment on the -
-advantages and shortcomings of such equipment and the organization of
- perscnnel used in perfoming various data processing and transmission
- tasks. The latter part of the article is devoted to experience with using
. the URAL-4 computer as the basis of .an automated control system and the
.clmges in personnel structure such a control system requires.
: End of Swmxary

e versmn of M111tary Thought was publlshed three times

annually and was distributed down to the -level of d1v151on commander. It

reportedly ceased publication at the end of 1970. | ) |
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The Use of Automated and Mechanized Means in Organizing
the Work of a Front Command Post

by

General-Leytenant A. PARSHIKOV
General -Mayor Yu., ABRAMOV
Colonel V. SAVELYEV

During recent years the Lenlngrad Military District has conducted a
series of operational exercises and games, at which questions of using
automated and mechanized means of troop control have been studied. As a

~_result, a certain body of experience has been built up, particularly in the

use of electronic computers, keyboard calculators, punchcard calculators,
tape recorders, dictaphones, and duplicating equlpment in organizing the
work at.a front conmand post.

In the present article we would 11ke to share this experience and also -

express our views on the prospects for using automated and mechanizeéd means
and on the possible alteration, in comnection with this, of the. structure
of front (mllltary district) control organs

* k Kk %
Electronic computers were used mainiy in s'upport'of the operations
directorate, the staff of the rocket troops and artillery, the directorate
-of the chief of the air defense troops, the chemical department, and also.

the staffs of the air and combined-arms ammies, for solving the following - -

.most typical problems: - determining the requlred number and yield of
nuclear warheads and- the distribution of fire tasks among the missile units
(subunits); estimating the anticipated results of employing nuclear
.weapons; determining the radiation doses which personnel may receive;
performing calculations for troop regrouping; estimating the combat
capabilities of the grouping of SAM systems under different variants of
structuring their battle formations; perfomlng calculatlons for bombing .

- with nuclear means -and others. _

. These machines were 51tuated 100 ‘to 700 kllometers from the. front
command post. The initial information and the computer results were

transmitted over existing telegraph comrmmlcatlons channels which were not
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specially equipped to increase accuracy or speed. For this reason,
information was transmitted several times, which placed an extra load on
the communications channels and sharply increased the information flow
time. _ '

A comparatively large amount of time was also taken up with the
preparation of initial information and the filling out of forms. This was
due, first, to the lack of skills on the part of staff officers in solving
operational-tactical problems by electronic computér and second, to the
~ fact that the existing request and reply forms are not standardized, are

unwieldy, and are very complicated, requiring careful training and o
systematic practice by the users for their completion.

For all of these reasons, the total time for solving problems by
electronic computer was comparatively great -- from two to five hours. In
this process, as statistical data show, about 50 percent of the total
duration of the problem solving cycle went for processing the information
and transmitting it over commmications channels, 40 percent for preparing
the initial data and filling out request-and reply forms, and only about 10
-percent for direct computer operation. : i ‘

- On the whole, experience in using the existing general-purpose -
electronic computers provides a basis for stating that in order to find new
methods of troop control in the future and to train officers and generals
in practical skills in working with automated means (until specialized
field electronic computers are introduced into the troops), automated means

~ _must be used more widely in the operational. training system, especially in

operational staffs, Moreover, taking into account. the.-complexity of:
organizing the use of these machines, their numerous technical -~ - - || -
" shortcomings, and their immobility, it is necessary in the future to have |
. -electronic computers which have been improved and are smaller and more
- transportable. . Also required is special equipment for increasing the
accuracy of information transmission when using existing commmications
channels. - : - - o '

. Those vwho process the problems.must go over the list of .
operational-tactical problems together with staff officers. It must be
taken into account here that the éffectiveness of computers will be
justified only in cases when the machine time comprises at least 20 to 30
percent of the total time of the problem solving cycle.” The direction of
this work should be centralized in a single organ, for example, in cne of .
the scientific research institutes, with broad participation by officers
. from the staffs of the military districts. It may be desirable to prepare
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. and conduct a conference on this matter.

In order to reduce the time for preparing initial information and
filling out request forms, simpler standardized versions of these forms are
required. .

- In those instances when the staff is located at a substantial distance
from the electronic computer, it is advisable to transmit the machine

_results, which are received in graphic form, over phototelegraphlc

: conmmicatlons channels.

~ Keyboard calculators were used in the main directorates of the front .
to perform calculations connected with the preparation of initial data. '
Based on the experience of exercises, these machines may find the most g 1
effective application in detmmxmg_atlﬁg‘_lmle, o
establishing the optimal times in which to achiéve readiness of nuclear and
chemica rical strength of front tro‘o’p’*‘and
the' ‘persornel losses, allocatmg artillery ammumition according to the -

- task¥ amd—formrtions—inan operation, estimating the effectiveness of the

. grouping of surface-to-air missile units, and calculating the arnticipated
expenditure of surface-to-air guided m15511es during an eperatlon and

determining the radiation dose received by personnel. _

. Punchcard calculators were used mainly by the mtelllgenc'e‘ directorate’
- of the front in directing OSNAZ units.  For this purpose a special system
was worked out (a punch circuit) which made it possible to receive
intelligence data and record them on punchcards Having .a large riumber of
these recordings in convenient working form, it was possible to select the
data needed at a.certain moment by means of a sorting machine. Using this
- system, the time for selecting recorded intelligence data was reduced by a
factor of four to five. Thus, for example to determine .the grouping of US
' strategic bombers at forward bases in Europe which were making flights as
- part of the operation RETALIATORY ACTIONS, up to three hours were required.
without the use of punchcard calculators. "on a sorting machine, however,
this task, with subsequent printout on a tabulator ‘was accompllshed in 40

minutes .

It has been established through practice that on a T-3M tabulator we
‘can solve problems making it possible to accelerate the process of data
.processmg and preparation in order to organize radio and radlotec}uucal
reconnaissance better and more quickly. Thus, in order to set up
observation of American military satellites, 1t is necessary to know the -
time at which they cross the equator and thelr change in longitude with

TOP QECRET
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each revolution. At present 1.5 t0 two hours are spent on calculating a
24-hour forecast for one satellite; but using a tabulator, the forecast for
any satellite can be made in five to six minutes, i.e., 18 to 20 times
faster.

. It can thus be said that keyboard calculators and punchcard
calculators can already today find wide application in all directorates
(departments) of a military district (army) staff, and especially for
carrying out tasks concerned with taking stock of mater:.el In addition,
keyboard calculators can be used successfully in large units and units.

In addltmn, it should be noted that the available models of punchcard
calculators require considerable improvement, which must proceed along-the
1ine of decreasing their size and weight and increasing their
. transportability and operating reliability.

By means of DNEPR and MAG.tape recorders and N-180 d1ctaphones the
¢commander ' s decision was recorded on magnetic tape, which was then .
delivered to the troops by aircraft or by motor vehicle. This equipment
also made it possible to listen to the commander's instructions in order to
clarify questions connected with the pract1ca1 work of front directorates
- and departments. :

Duplicat:.ng equipment (staff prmtlng equipment, typographlc prmtmg
equipment, copying equipment, etc.) was used to duplicate maps, diagrams.
"and ‘textual documents and for printing various forms and blanks This
. equipment may be used all ‘the way ‘down to the large unit staff.

" At the exerc1se RADTY, phototelegrg.phlc commmications were used to ,
transm:.t graphic documents . (maps, diagrams, etc.). otudies have shown that
‘from the viewpoint of accuracy, this method will clearly be the most Lo
" reliable means at present for transmitting computer results received in the
form of tables and graphs [from?] such electronic computers as the URAL-4 .
(when they are a substantial distance away from military district = -
directorates and departments). This form of commmications can be widely -
used for transmitting individual elements of a situdtion from a tracing
(the existing phototelegraphic equipment is limited as to the size blanks
- it can handle and does not prov:Lde for transmlttal of large sectlons of the
-51tuatlon) o _

The VYMPEL phototelegraph1c dev1ce showed good operatmg quallt1es In
our opinion, 1t can f1nd w1de appllcatlon especially at the army front

level.
‘ TOXQECRET
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' The automatic secure communications (ZAS) device for telephone and
telegraph messages (T-216, T-204) substantially reduces the time for the
passage of information from the originator to the addressee and is a great
convenience in using commmications means. Thus, for example, the
transmittal time for a ZAS telegram is 1.5 to two times less than that for .
cryptograms and cipher messages. : . ,

: The 'semiautomatic method of coding by means of coding equipment
reduces coding time two to three times as compared with the manual
(tabular) method. If coding equipment is integrated with certain
communications means (within the system of the commmications center), it
'is possible to substantially reduce the .total time for transmittal of

+ messages and to increase the role of certain types of conmm1cat10ns (for
example, morse radlotelegraph) o A

_ Experience from the exercises very convmcmgly demonstrates tha.t in
order to make successful use of automated means, there must be careful
preliminary.training of persommel of the military district directorates
(departments), particularly in solving problems by electronic computer, In
our military d15tr1ct this work was carrled out in the followmg sequence.

The officers studied the problems Wthh were submitted for solutlon by
electronic computer at a given exercise (war game).in support of any given .
. directorate (department).  They familiarized themselves with the _
operational description of these tasks and the substance of the constant
‘and variable information. The formulation of request and reply documents .
was worked out with them. Training problems in the practical solving of -

- problems on machines were conducted with the officer-executors and with

_ personnel of commumnications subunits allocated to service conmm1cat10ns
channels between the front command post and the computer centers -- :
practical problems in transmitting information by electronic computer., In.
addition, all generals and officers of directorates and departments were = -
familiarized with the general characteristics, capabilities, and procedure
regarding. the use of electronic computers in. solvmg problems submitted at -
the exercise. - The electronic computers themselves, the equipment,. and the
conmumcat:.ons channels were also prepared for operatlon : '

. Much attentlon was devoted to establlshmg a procedure for collectmg
. information which had to be concentrated in any given directorate _
- (department) in order to complete the request forms. In solving this:
problem we ran into a .situation in which, because of an unclear situation,.
‘certain data necessary for solving a problem by elec¢tronic computer were
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not received. In such instances it was necessary either to await recelpt :
of the respective data or to determine them on the basis of the anticipated
development of events. We consider that it is fully possible in many
instances to fill in missing links in the chain of information on the basis.
of logical reascning and comparisons, and this will be cne of the areas of
research of military cybernetlcs

Trammg to operate other means did not cause great difficulties, and
it amounted mainly to a brief study, by personnel of directorates
(departments), of tactical-technical data and the capabilities of the
. equipment to be used, and also to practical ssessions w1th the personnel

operating the equlpment directly. 4

The final stage of the trainmg was the conduct of an exercise by the
_ staffs under field conditions using comminications means, where problems
were solved with the use of automated and mechamzed means as applied to
_the actual s1tuat10na1 condltlons .

. . Coordination and supervismn of the use of automated and mecham.zed
means at the front command post were carried out by a specially established
group of officeTs attached to the operations directorate. This group was
made up of officers of that directorate, the radioelectronic warfare
-department, and the commmications d1rectorate, who, ‘based on the nature of
the duties .they were to perform , were given more practlce training than the

" - _others on these means., For ex le according to experience from the war

games RADIY .and FEVRAL (FEBRUAR the group from the operations’
directorate included officers workmg on a plan for using missile/nuclear
weapons, ‘Tegrouping forces, conducting recomnaissance, and forecasting the
- radiation situation. The main duties of this group were to determine the’
- problems which had to.be solved.for directorates and departments using
automated means and to establish their order of priority for processing on
the computer;- to prepare the documents necessary for this action; to

" supervise the using’ of -the means; and to collate ‘the results

The g-roup was divided into two sections. One studied questlons of
using computers and the other studied questions.of using keyboard =~
calculators, punchcard calculators, and means of minor mechanization., |
Participating in the work of the first 'section, in addition to the assigned
staff officers, were: off:t,cer specialists from the installations.whose

computers were bemg used in support of the military district. -

~ As a workmg document, the group worked out a plan. for using automated o
and mechamzed means, indicating the list of problems to be solved for each

~ TOP SECRET
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directorate, the respective executors, the time limits for completion, the
means to be allocated, and other matters. '

In each directorate, one or two officers were detailed to directly
solve problems using electronic computers and to cooperate with the
automation group, and the required number of personnel were also detailed
for work using keyboard calculators and means of minor mechanization. In
addition to the officers of the group, other officers also studied
questions of using automated means, for example, officers of the operations
directorate, in which phototelegraph commmications, signal-coding
equipment, and secure commmications devices were installed for '
transmitting instructions and receiving reports from the troops.

The experience of exercises, as well as the continued adoption of
automated and mechanized means into the troops in-ever growing numbers and
‘the establishment of computer centers and points in many military districts
_provide grounds for questioning whether it is necessary for the military
district staff to include an organic group to organize the operation of
these means and to carry out monitoring and assistance for the directorates
(departments) and staffs in the course of working out (assimilating) the '
Tespective problems and getting the most out of available equipment. -

- The establishment of such a group will make it possible to make the
‘most efficient use of automated and mechanized means and to provide :
qualified direction of their employment, i.e., to distribute them among the
directorates (departments), formations, and large units of the military’

« district, to plan for the solution of problems by electronic computer at
‘the computer point, to select and prepare new problems to be solved, to
organize the supply of spare parts for machines and their repair-and

. routine maintenance, and also t0 train servicing persomnel and officers to
operate automated means and to draw- general conclusions from their . :
. experience in using these means and flowcharting the functions of an
automated system. Handling these tasks with forces from a non-organic
group in each military district does not seem possible in view of the
shortage of persomnel and their insufficient level of training. In our
view, the organic group must include a chief, an officer for computer use,
an officer for the use of keyboard calculators, punchcard calculators, and
means of minor mechanization, and an officer for transmittal means and
information coding. The group must be directly subordinate to the military
district (front) chief of staff and must be located at the command post
near his- place of work. A procedure for cooperation among. the automation
group and the directorates . (departments), the computer center, and the
computer point, is shown in the diagram. ' . .

. TOP\E\CRET
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In addition to this, an automated control system is being set up in
the Leningrad Military District using the UKAL-4 electronic computer, This
system, it appears to us, makes it possible to increase the working
efficiency of the rnn.litary district directorates in peacetime and with the
beginning of combat actions. In particular, it is possible, using this
system, to receive information on enemy nuclear strikes and on the

. . meteorological situation in a considerable portion of the military

district's territory and, after processing it in a short time by electronic
computer, to assess. the radiation situation and the effects of the enemy's
.employment of nuclear weapons. ~The system already makes it possible at
this time to receive the necessary data and to solve problems regarding

" numerous questions of materiel-technical support, supply planning, troop
transport, preparation of reports (requisitions), etc.

:  The base of the system is. the information posts and centers set up in
the staffs of units, large units, and formations. Information on the

. problems to be worked out and received for solution from these sources

. comes in to the electronic computer of the military district. computer

- center, where it is processed and the results are sent out to the ,
directorates- (departments) concerned,. '

: At the information posts initial data are prepared according to
" previously established forms (data cards) by officers of those services on
' whose behalf the problems are being solved. The data are then transmitted
to the information centers of large units over appropriate communications
channels in coded form. Here they are decoded, and the results are
‘collated and transmitted to the information center of the formation, in
.. coded form or over secure commmications chamels. After this the -
information. goes to the military district computer center. For many tasks
on which the data do not have to be collated in the large umits and '
formations, the information is transmitted d1rect1y through the. 1nformat10n -
' centers to the computer center.. .

It must be noted that in order to fulf11 its functions, each :

. information source must be provided with the appropriate equipment.. Thus s
for example, at mformatlon posts there must be a coding machine, and at -

* .information centers --- STA-ZM telegraph sets and coding machmes. Overall
- diréction of the indicdated information sources-is exercised by the chiefs
of the respective staffs. This is made necessary by the fact that the .
information posts (centers) are an integral part of the commmications.
centers, for whose operatlon the chief of staff is also respon51b1e dlong .
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with the chief of commmications. In addition, the chief of staff is the
most competent person in all matters regardmg the daily life and activity
of the unit, large unit, and formation and is therefore able to organize
the most proper and effective use of the posts (centers). _

The direct supervision of information posts or centers is the
responsibility of specially detailed persons who as a rule are operations
officers. The main task of these officers is to organize the training of
the personnel of the posts (centers) and to monitor the timeliness and

‘ correctness of the preparatlon and transmittal of 1nformat10n.

Under field conditions, the information sources retain their functlon,
and their work with regard to the foregoing is set up with due -
consideration for the concept and nature of the exercise and the specific-
conditions of the situation. The information posts and centers-are located

"at the command posts of units, large units, and arm1es, since they play the

main role in troop control and have better commmications means at their
disposal than do the other control organs. This is what ensures the

‘necessary stability in the operation of the entire system. As regards the

front (military dlstnct) here direct supervision of the operation of the
entire automated system is carried out by the automation group (at present
non- orgamc) .

We are. conv:.nced'that as automated'means are adoptéd ‘the T/O&E 'of.

‘control organs must be altered, and this will lead in turn to the
' reorganization of information posts and centers and to their taking root

orgamcally, so to speak in the orgamzatlonal structure of- staffs

At present many mllitary dlstncts have computer pomts equlpped with -

| kéyboard calculators ‘and punchcard calculators. Experience in using these

points at exercises in the Leningrad Military District indicates the

‘desirability of d1v1d1ng them into two sections: for command posts and

rear control posts. The section which is located at the command post must

“have keyboard calculators and punchcard calculators aboard specially

equipped motor vehicles. Their work is directly supervised by the chlef of

. the computer point, who in turn is subordlnate to the. chief of the

automation group.

The avallability in the troops of a substant1a1 quantlty of: automated .
and mechamzed means has necessitated an increase in the technical . =
knowledge of officer personnel of the military district directorates

, (departments), the organization of continuous training of specmhsts, and
' an increase in engmeer tec:hnlcal personnel for both the semcmg and the

To%sr




Mo
\

Page 13 of 17 Pages

direct operation of these means. Those military districts, which already
have organic specialists at computer centers (points) and can call in
appropriate personnel from training institutions and other establishments,
possess certain capabllltles to organize training with their own forces.
Basically, this training will amount to the instruction of officers
involved in the use of automated means and the mastering, by certain

- categories of personnel, of specialties not requiring long and complicated )

training (operating the coding mach.me transcribing information onto punch

tape, etc. )

In the Leningrad Military District this training was conducted at _
officer courses, of which there have been several over recent years., The
officers have obtamed the necessary theoretical and practical knowledge
and are able to prepare the description of tasks and the initial
information, to process the machine results, and to assist the troops in
using the respective means. Also, in the m111tary district, large units,
and formations, courses were held for persommel of commmicatlons centers,
with instruction and practice on coding equipment. However, all of this
has proved inadequate, and already today we are feeling the need to train
programmers, technicians, and engineers for computer operation, technicians
and mechanics for keyboard calculators and punchcard calculators, etc. It

. is obvious that considerably more attention must be given to training
. specialists and officers of directorates (departments). In our opinion,

training must be organized primarily in the military d:Lstr:Lcts but for the
most complex spec1alt1es it should be centrally orgamzed ,

+ The supplymg of control organs with automated means and the 1nc1u51on
of computer centers (points) as an integral part of staffs place additional -

. responsibility on many officials. The chief of staff of the military

district, for example, must determine the procedure for using the computer

. center and point, i.e., he must establish which problems should be solved

using automated means, within what time 1limits, and in support of which.
directorates . (departments) He is also respon51ble for reviewing and

approving the total list of problems which it .is plamned to solve. Throngh o
- - the automation group, he monitors the timely and high-quality performance
" of the work stlpulated by the plan, etc. -

The chiefs of the military district d1rectorates and depart:nents in-

.conformlty with the plan for employing the means of the computer center and

point, determine the procedure for preparing-the data necessary for solving

iproblems They also establish the procedure for using the automated and:

mechanized means available in the directorates and departments The main
task of the commmications directorates is to prepare commumnications -

- TOPXQGT' |
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channels for the transmittal of information and also to train specialists
capable of ensuring the timely transmittal of information with the required
accuracy. It is the responsibility of the Eighth Department to supply the
information sources on a timely basis with the keys for operating the
coding machines or with the proper procedure tables (for units where there
are no coding machines). o _

The main point at which automated means will be concentrated is the
control post of the troop commander, with all of the elements of which it
is composed. At this post will usually be located the chief of the rocket
troops and artillery, the commander of the air army, and the chiefs of
intelligence, of the air defense troops, and of the chemical troops, and.
others, This enables the commander to make fullest use.of the capab111t1es
of ‘automated means for adopting a decision and. a531gn1ng tasks to the
~ troops w1th1n ‘short time limits, :

. The use of automated and mechanized means 1nev1tab1y brlngs with 1t an

~altering of the structure of the individual components of the control
organs and directorates and departments of the military district (front) in
general. The development of these changes will cbviously be gradual, as
the transition to an automated control system is made first at key 1evels
and then at all levels. During this process we should anticipate a certain
" reduction of personnel in many directorates and staffs. It can already be
.stated that the use of automated means in military district directorates
"will make it possible to effect a certain reduction in the number of -
‘officers in the future. For example, by adopting automatic secure
commmications devices, it will be poss1b1e to. reduce the numerical -
strength of the Eighth. Department of the military district (front). It is
also possible to reduce the complement:of directorates and departments

~ .occupied with bookkeeping and calculating functions. This is fully

- confirmed by the operating’ experience of the military district computer

" point. ' Thus, for a statistical report on the numerical strength and
composition of reserve officer- personnel, the military district persomel.
department spent 576 man hours, but using the computer point only 140 hours
were required. For checking the ‘reports-of district military committees on-
the use of their resources of reserve noncommissioned officers and

. soldiers, the organization and mobilization directorate required:as much.as o

450 man hours, but uszng the c0mputer center only 102 man hours were
' requlred etc., . ,
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At the same time, in order to eliminate the discrepancy which will
have formed between the growth in the technical equipping of the .
commmications system and the quality of its direction and servicing, the
need arises to reinforce the commumications d1rectorate w1th
engineer-technical personnel. .

*‘*;\z*

. . - Some of the recommendations set forth in this article concerning the
use of automated and mechanized means to increase the efficiency of troop
control can certainly not claim to be final conclusions. The questions
considered must be the subject of further research at a11 exercises and war
games which are held, ‘
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Computer :
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