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Abstract

A universal coupling device (UCS) of the data transmission equipment (DTE) of special purpose (SP) Al-011
with a personal electronic computer (PC) is proposed. The special software (microprogram) of the UCS
microprocessor implements the codegram conversion algorithm from the information exchange format in DTE
SP Al-011 in simplex operation mode to the RS-232 interface format of the serial COM port (USB port) of the
personal computer and vice versa.The speed of information exchange between the UCS and PC is 9600 bits/sec.
The speed of information exchange between the UCS and DTE SP Al-011 is 1200 bits/sec. UCS is powered by
voltage +5V from DTE SP Al-011.
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Anomauin

3anpononosano ymuigepcanvuuti npucmpiii  cnpsoicenna (YIIC) anapamypu nepedaui Oanux (AI1[])
cneyianvnozo npusnavenus (CII) AI-011 3 nepconanrvnor erekmpoHHO-006yuUca08ATbHOW MawuHow (IIEOM).
Cneyianvhe npocpamue 3abesnevenus (mikponpoepama) mikponpoyecopy VIIC peanizye —aneopumm
nepemeoperHs Kooozpam 3 gopmamy oominy ingpopmayii 6 AIIJ CII AI-011 y cumniexcHomy pexcumi pobomu
0o ¢opmamy inmepgpeticy RS-232 nocnioosnoco COM-nopmy (USB-nopmy) IIEOM ma 360pomuo. Lllguoxicme
06miny ingopmayicio misxe YIIC ma IIEOM cknaoae — 9600 6im/cex. [lsudxicmv 0bminy inghopmayicto midxc
VIIC ma A CIT AI-011 — 1200 6im/cek. Kuenenns VIIC 30iiicnioemvcs 3a nanpyeor +5B eio AIIJ] CII Al-
011.

KarouoBi ciaoBa: anaparypa mepepadi JaHHX CHELIalbHOTO INPH3HAYEHHS, YHIBEPCAIBHUH HPUCTPIH
CIPSDKEHHS, iH(pOpMaIlisi, MIKpOIIPOLIECOp, CrelialbHe porpaMHe 3a0e3neyeHHsl.

Currently, there is a fairly significant increase in the amount of information that circulates in the
general system of managing military assets, which leads to an increase in the requirements for the
quality of functioning of the subsystems for collecting and processing the received information.

The well-known interface cards (IC) connecting the Al-011 data transmission equipment (DTE) of
special purpose (SP) with the electronic computing complex of special military machines carry out the
reception and transmission of information (informational electrical signals) in the form of formalized
messages (codegrams and forms).Among the shortcomings of ICs can be attributed the impossibility
of their use for conjugation of DTE SP AI-011 with a personal computer (PC). That is, the
implementation of simultaneous reception and transmission of service information with different
forms and methods of its coding and presentation when using standard sets of equipment.

The purpose of the work is the development of scientific and technical proposals for the hardware-
software conjugation of the AI-011 special purpose data transmission equipment with a personal
computer.

For realization of hardwarily-programmatic interface of DTE SP AI-011 from PCin a
communication channel it is necessary to work out the following:

— firstly, a universal coupling device (UCS), that will provide a logical access level to DTE SP
Al-011 and PC, and also special software (SS)to the microprocessor of UCS, that will realize the
algorithm of transformation of codegrams from the format of exchange of information in DTE SP Al-
011 in symplex office hours to the format of interface of RS-232 serial COM port (USB port) of
PCand back;

— secondly, service program of DTE SP AI-011 real-time for operating systems (OS) of
Windows-10, that will provide the informative interface of functional tasks of system SSPCand
SSofUCS.

Offered UCS DTE SP Al-011 with PC. The UCS includes:



— microprocessor using SS;

— buffer amplifiers for receiving informational electrical signals;

— buffer amplifiers for the transmission of informational electrical signals;

— RS-232 interface reception-transmission amplifier;

— indication of reception of informational electrical signals from DTE SP Al-011;

— indication of transmission of informational electrical signals to DTE SP Al-011.

All functions for organizing the exchange of informational electrical signals between UCS and PC,
UCS and DTE SP Al-011 are implemented at the software level.

The SS of the microprocessor (microprogram) implements the codegram conversion algorithm
from the format of the exchange of informational electrical signals in the DTE SP Al-011 to the
format of the RS-232 interface of the serial COM port of the PC and vice versa. If necessary,
information can also be transferred via the USB port.

The work of the UCS consists of the following.

When the supply voltage is applied to the UCS (turning on the DTE SP Al-011), a software check
is made for the validity of saving the SS in the memory of the microprocessor by summing the
received signals and then comparing the result with the checksum. The microprocessor establishes
communication with DTE SP Al-011 according to the standard procedure of the RS-232 interface.

The transmission of electrical information signals from a PC to DTE SP Al-011 and in the reverse
direction consists of the following.

If there is information that needs to be transferred to the DTE SP Al-011 for further transmission
via communication channels to consumers, the PC issues it through the serial exchange port
(COM).Informational electrical signals through the amplifier links of the reception-transmission
interface of the RS-232 UCS are received at the input of the serial port of the microprocessor and are
stored in its memory. After receiving the entire block of informational electrical signals, the UCS
microprocessor organizes the delivery of this block to the DTE SP Al-011.

When informational electrical signals are received through the communication channel, which must
be transferred to the PC from DTE SP AI-011.The UCS microprocessor receives a block of
informational electrical signals and memorizes it for subsequent transfer to a PC.After receiving a
block of information electrical signals, the microprocessor analyzes it. As long as the received block
of information electrical signals is valid, the microprocessor through its serial port and RS-232
interface receive-transmit amplifier outputs this block to the PC.

Service program of DTE SP AI-011, that written in language of Visual Basic under OS of
Windows-10, provides control real-time informative interface of functional tasks of system SSPC and
SS UCS (reception and transmission of informative electric signals).

Thus, a hardware-software conjugation of DTE SP Al-011 with a PC is proposed. Schematic and
technical proposals of UCS, including electrical scheme, have been developed.The principle of UCS
operation is disclosed. The SS of the UCS microprocessor implements the codegram conversion
algorithm from the format of the exchange of informational electrical signals in the DTE SP Al-011 to
the format of the RS-232 interface of the serial COM port of the PC and vice versa. If necessary,
information can also be transferred via the USB port of a personal computer.

The speed of information exchange between the UCS and PC is 9600 bits/sec.

The speed of information exchange between the UCS and DTE SP Al-011 is 1200 bits/sec.

UCS is powered by voltage +5V from APD SP Al-011.

SS, that it is written in language of Visual Basic under OS of Windows-10 for PC, provides control
real-time informative interface of PCfrom DTE SP Al-011 (reception and transmission of informative
electric signals).
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