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1. Metopu i 3aco6u nigBuIeHHsS e(PEeKTUBHOCTI KOHTPOJIIO TTIOMUJIOK Nepefiadi Ta 36epiraHHs JaHuX B

KOMIT'IOTEPHUX CUCTEMAX

2. Method and means for increase the efficiency of data transmission and storage error control in computer
systems

Pedepar:

1. Incepralist npucBsiyeHa npobsiemi nigpuineHHs epeKTUBHOCTI BUSBJIEHHS Ta BUIIPaBJIeHHS TIOMUJIOK [IpU
nepepayvi ta 36epiraHHi JaHUX B KOMIT'IOTEPHUX CUCTEMAX IIJISIXOM PO3MUPEHHS Klacy IOMUJIOK, 1[0 FapaHTOBAHO
BUSBJISIIOTBCS, @ TAKOXK [IPUCKOPEHHSI OOYMCIIEHD, OB SI3aHUX 3 KOHTPOJIEM [TOMUJIOK. 3alIPOIIOHOBAHO CIOCIO
PO3IIMPEHHS KJIACY IOMUJIOK, II0 TAPAHTOBAHO BUSIBJISIIOTHCS 32 AOTIOMOTOI0 HEJIiHIMHOI 3BaXKEHOI KOHTPOJIbHOI
cymu. [ly1s1 BUSIBJIEHHS 4-X TOMUJIOK IIPU TEOPETUYHO MiHIMaJIbHIl KiJIbKOCTI KOHTPOJIBHUX PO3PSLiB, LIl Cr1oci6
nepenoaydye (pOpMyBaHHSI KOMIIOHEHT KOHTPOJIBHOI CYMU 3 BUKOPUCTAHHSM CIIEL[iaJIbHOTO HEJliHITHOTO 6YJ1€BOr0O
nepeTBOPEHHS. PO3p061€HO METO/ CUHTE3Yy TaKUX HEJiHITHUX OyJIeBUX [1epeTBOPEHb. 3alIPOIIOHOBAHO i

IOCJIiIKEHO TTPOCTHU i ePeKTUBHUM MiJIXiM 70 KOPEKIii "Mavykyl MOMUJIOK", [0 BUHUKAIOTh TP Nepeadi JaHuX B



JIiHISX 3 IMITyJIbCHO-KOZ0BOIO MOAYJIALi€l0, @ TAKOX IIPU iX 30epiraHHi Ha ONTUYHUX i MarHiTHUX AUCKOBUX HOCISIX
KOMIT'IOTEPHUX CUCTEM. 3alpOMOHOBAHUH MiAXif 0 migBuineHHs e(DEeKTUBHOCTI KOPEKIii "Mavyku MoOMUIOK"
nepenbdavae po3nisieHHs 1iei 3a1a4i Ha ABi: JJ0Kasi3allilo ClIOTBOpeHUit 6iTiB B "Maylli MOMUJIOK" Ta JIOKAi3allilo B
6J1011i JaHUX OiTy, 3 IKOTO TIOUMHAETHCS "Mavyka". [I71s CrIpolIeHHs i 3MeHIIeHHSI 004U CIII0BaIbHOI CKIaIHOCTI IIPU
peasisauii nepiuoi Ta Apyroi 3 BKa3aHUX 337134 IIPOIIOHYEThCSI BUKOPUCTAHHS BifIIOBIIHO 3BMYAMHOI T 3BAKEHOI
KOHTPOJIbHUX CyM. Ha OCHOBI 3alIpOIIOHOBAHOrO MiAX0y PO3pO0JIEHO 1Ba METOIY KOPEKLii ofHiel "mauku
noMusokK". OJuH 3 HUX 6a3yeTbCsl HA BUKOPUCTAHHI JIOTIYHUX ollepallil, a Ipyruil - apupmeTudHux. JloBeieHo, 1110
3aCTOCYBaHHS LIMX METO[IiB 3abe3euye 3MEHIIeHHS CKJIATHOCTI 06YMCIIeHb, [I0B'I3aHUX 3 BUSBICHHSIM Ta
KOPEKIi€lo "TayKy IOMUJIOK" B IOPiBHSIHHI 3 Kojamu Piga-CosnomoHa. [1pu ibOMY KiZIbKiCTb KOHTPOJILHUX PO3PSIiB
IIpY BUKOPUCTaHHI apudMeTUYHUX olepaliiil - Taka X cama, 5K i B Kogax Pina-CosomoHa i MeH11a rnpu

BUKOPMCTAHHI JIOTYHYMX OIepawin.

2. Thesis is dedicated to a problem of increasing of efficiency of detecting and correcting of errors which
appearances during transmission and storage in disk by expanding the class of guaranteed detecting errors and
error control speed up. The way for expanding the class of guaranteed detecting errors by nonlinear weighed
checksum has been proposed. For guaranteed detecting four errors by using of theoretical minimum control bits
number the proposed way provide to checksum components forming by utilization of special nonlinear Boolean
transformations. The method for synthesis of such transformations has been developed. This work investigates a
simple and effective approach for the correction of errors that occur in bursts during data transmission in pulse-
code modulation channels but also during data storage in magnetic and optical discs in computer systems. The
suggested approach enhances the efficiency of single burst error control in low frequency channels and data
storage, due to the decomposition of the main problem in two parts: the localization of the positions of the
corrupted bits in the burst and the localization of the start point of the burst that has occurred. To succeed in
reducing computational complexity and speeding up, the present technique suggests the use of a conventional
checksum method and the use of the weighted version of the checksum for the solution of the first and the second
problem respectively. Based of suggested approach two methods for correction of any single burst error has been
developed. One of them based on logical operation utilization and another - arithmetical operation. It has been
shown that the application of those methods lowers the computational cost of the operations that need to be
executed for the correction of the burst error comparing to Reed - Solomon codes. The number on control bits
therewith are equal to Reed - Solomon codes in use arithmetical operation and less in use logical operations.
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