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AHHOTALINA

Beepenue: B paboTe paccmatpusaeTcs BapuaHTbl OLEHKW BpeMeH 06paboTku (aitnos MeTpuk MHCTaHCOB 0bnayHon MHdpacTpyk-
Typbl. MprBOANTCS ONMCaHWe MeTOA0B cbopa AaHHbIX O MeTpUKax MHCTaHCOB obrnayHol MHdpacTpykTypbl. MocTaHoBKa 3agaum: B
paboTe Heobxoanmo Bbino oLeHUTb obLee Bpems 06paboTku hannoB METPUK MHCTAHCOB 0BNAYHON MHPACTPYKTYPbI PasHbIMK Me-
Togamu MeTogbl: B nccnenosaHnv paccMaTpuBaloTCs areHTHbI M GesareHTHbIn MeTog cbopa meTpuk PesynbTathl: B pamkax uc-
creaoBaHus bbin onMcaH aBTopCkuiA MeTod cbopa v nepBryHON 06paboTke METPUK MHCTAHCOB 0BnaYHOI MHAPACTPYKTYPbI 1 Monyye-
HWE C MOMOLLbO Hero chaina ¢ AaHHbIMKU. PaccmaTpuBanock NpeAcTaBneHne aTux AaHHbIX B AByx dopmatax darna XML 1 JSON, a
Takke bbinn BbIBEAEHbI (HOPMYIbI MO pacyeTy BpeMeHu reHepalium ainnos ans oboux dopmatos. MpakTuyeckas 3Ha4MMOCTb: AaH-
Has OLieHKa No3BONSET NOBbICUTL 3PPEKTUBHOCTL MOAENMPOBaHUs besonacHocTh 0bnayHoit MHPpacTpykTypsl OGCykaeHNe: B kaye-
CTBE JanbHenwwero uccnenoBaHns Tpebyetcs getanbHblid aHann3 BpeMeHn 0bpaboTku daiinos MeTpUK Ans BbiGopa ONTUMArbHOTO
PELLeHs Npy NOCTPOeHUM Moaeny 6e3onacHocTi 0bnayHoN MHPACTPYKTYPbI.

KNIOYEBbLIE CJTOBA: nHchopmaymoHHas 6e3onacHocTb; obnayHas MHPpacTpyKTypa; METPUKA; MHCTaHC.
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BBeaenne
B cooTBeTCTBHM C COBpEMEHHBIMY TEHACHITMAMH BO3PACTAET MMOTPEOHOCTH B 00IaUHBIX BBIUHC-

nenusix. Kak cieacrBue 31oro yBenu4yuBaeTcst Harpy3ka Ha CUCTEMY M KOJIMYECTBO HCIIOIb3yEMOTO
Tpaduka. B cBs3u ¢ 3TUM NOSABIISIETCS HEOOXOIUMOCTH TPoru3BoANTH MoHuTOpHHT B LIO/I Amst oGec-
NeYeHUsT KOPPEKTHOH paboThl Bceil MHQPACTPyKTypbl, TaK KaK ONEPATUBHOE PEarnpoBaHHE Ha
YTPO3bI U HEMIOJAKU B CUCTEME MOJIOKHUTENBHO BIMSCT HA CTAOUIBHOCTE U 0€3011aCHOCTh CUCTEMBI
[1-20].

MOHUTOPUHT, UJIN OTCIIEKUBAHUE COCTOSHHUS KOMIIOHEHTOB CUCTEMBI U YIPaBJIEHUE 00IadHOM
MHPPACTPYKTYpOH, JaeT BOZMOKHOCTh KOHTPOJIUPOBATH KAYECTBO YCIIYT, KOTOPBIE TPEAOCTABISIET
001a4yHbIi cepBHC, paclpeesaTh Harpy3Ky 1 KOJIMYECTBO 3aTPaunBaeMbIX PECYPCOB, 00ecieunBaTh
JOJDKHBIA YPOBEHb HHPOPMAIOHHOM 0€30MIaCHOCTH M HaI&KHOCTH, HEOOXOIMMBII KaK KITUCHTaM,
TaK ¥ caMUM NpoBaiijiepam, IPeAOCTABISIONNM 00IaYHbIe YCIYTH.

MOHHTOPHHT O0JIAYHON Cpelbl MPENCTaBIsIeT U3 ce0sl KOMIUIEKCHBIN MPOIecC U COCTOUT U3
psAaa MOoATUIIOB, KOTOPBIC BBIITOJIHAKOT pa3JIn4YHbIC q)YHKHI/II/I. OI[HI/IM HU3 IIOATHIIOB ABJIACTCSA MOHU-
TOPUHT UHPPACTPYKTYPHL, B XOA€ KOTOPOro cobupaercs nHpopManys 00 UCTIOIH30BAHUN PA3IIHY-
HBIX BBIYUCIUTCIBHBIX PECYPCOB U XpaHUIUII: ITPOUECCCOPHOI'O BPpEMCHH, OHCpaTHBHOﬁ maMsaTH, Co-
CTOSIHUSI KOHTEMHEPOB U AUCKOBBIX HAKOIUTENEH.

COop 1aHHBIX 0 METPUKAX HHCTAHCOB 00/1a4HOH MHPPACTPYKTYPHI U OLIEHKA.

COop AaHHBIX O METPHKAaX WHCTAHCOB O0JIAYHOW MHAPACTPYKTYPHI MOKET MPOUCXOAUTH KaK
areHTHBIM TaK U 0e3areHTHBIM crioco0oM. bezareHTHbI NoaX0/, 03Ha4aeT OTCYTCTBHE YCTAHOBIICH-
HBIX IPOrPaMM areHTOB Ha BUPTYAIbHBIX MALIMHAX WIM KOHTEHHEpax, pa3BEepPHYTHIX B paMKax 00-
navyHOW MH(QPaACTPYKTYpBI, areHTHBIH METO[] K€ B CBOIO OYepellb UCIONB3YeT CHEeHUAbHYIO MPO-
rpammy cOopiuK. JlaHHbBIE NOTy4YeHHBIE IPHU UCIIOJIB30BAHNN O€3ar€HTHOM METOJ Ha 3Tare coopa
NPEACTABISIOTCS B BHJIE BPEMEHHOTO Psijia, YTO 3aKII0YaeT B cede HayuyHYIO0 HOBU3HY JaHHOTO Me-
tona. Ilomyuennslie npu 6e3areHTHOM MeToze cOopa AaHHbIe hopMupyroTcs B daitn popmaTa JSON,
¢haiin momydaeMbIi TIpH areHTHOM MeToje coopa mMeeT dopmar XML. Daiin MeTpUK MHCTAHCOB
00J1a49HOM HHPPACTPYKTYPHI IIPU UCITOJIb30BAHUHU OE3areHTHOTO MeTo1a o0pabaThiBaeTCs OoJiee -
(EeKTHBHO M C HAMMEHBIIEH 3aTPaToOi BPEMEHH 10 CPABHEHUIO C KJIACCHUYECKUM areHTHBIMU METO-
JlaMHu 00pabOTKH.

[Ton MeTpukaMy TOHUMAIOTCS YHCIOBBIE 3HAYEHUS 3arPy3KH OCHOBHBIX PECYpCOB MHCTaHCA.
MeTpuku 3arpy3ku, coaepx’ar HHPOPMaIUIO 0 3arpy3Ke HeHTpalIbHOTo npoueccopa - CPU, onepa-
TUBHOHM namATH - RAM, 3arpy3ku cuctembl XpaHeHus: HHpopManum - Storage, a TaKkKe 3arpyKeH-
HOCTHU ceTeBoro nHTepdeiica - Network, BupTyanpHON MamuHbl Wiu KoHTeiHepa. [Ipumep daiina
COJIepKaIIiii METPHUK, TIPEICTaBIICH HA pUCYHKE 1.

Ouenka o0ulero BpeMenn o0padoTku (ailjioB MeTPUK MHCTAHCOB 00J1a4HOIl MH(pa-
CTPYKTYPHI Pa3HBIMH METOAaMHU
BaxxapIM mapameTpoMm npu cO0pe NaHHBIX O METPUKaX MHCTAHCOB 00JIaYHOM HHPaCTPYKTYphI

ABJsieTcsl BpeMsi 00paboTku daiina ¢ MeTpukaMu. Llenpro TaHHO# cTaThy SBJISIETCS OLIEHKA OOLIEero
BpeMeHH 00paboTKH (aiiioB METPHUK WHCTAHCOB 00aYHON HHAPACTPYKTYPBI TIPH MCIIOIH30BAHUT
areHTHOTO M Oe3areHTHOro MeTojaa coopa AaHHBIX. IS JTaHHOTO BEIYMCIEHUS HEOOXO0AUMO OIee-
JUThH PsiJI KIFOYEBBIX MMapaMeTpOB HEOOXOMUMBIX JUIs pacueTa. JIJisi OlleHKH BpeMeHH 00paboTKu
¢aiina ¢ MeTprKaMu IPH areHTHOM MeToJie cOopa ucromnb3yercs Gopmyna 1.

tosm = tren T tiep + toep (1)

2 I-methods. 2023. T. 15. Nel



°
HAYYHO-TEXHUYECKNWM XXYPHAN e HTTP://INTECH-SPB.COM/I-METHODS/

rac:

tren — BpEMs co3maHus daiiyia ¢ MeTpUKaMu HHCTaHCa 001ag9HON HHPPACTPYKTYPHI,
thep— BPEMs Tiepeiaun (aiina B kacrep 00paboTky,
tosp — BPEMs 00pabOTKH (aiina ¢ METPUKAMH.

OmpenenuTs BpeMs reHepanun ¢aiina t.., Ul areHTHOTO MeToma cOopa METPUK MOXKHO TI0
dopmye 2.

0
tFeH =—= (2)
CPU

rue:
O,y — BPEMEHHASI CJIOKHOCTD TeHEepaLuy (aiiia ¢ MeTpUKaMH,
CPU - CPU — BprunciuTenbHass MOIMHOCTD MAIIMHBI C YCTAHOBIICHHBIM Ha HEH areHToM cOop-
IIUKOM.
CrnoxHocth 00padotkr XML ¢aiina paccunTsiBaeTcs 1o gpopmysie 3.
O0=N3+N 3)
rae N — Konn4ecTBO 00padaThIBaeMBbIX JIEMEHTOB.
[Ipu pacuere BHIYUCIUTEILHOW MOITHOCTH POIIECCOpa MCIIONb3yeTcs Gopmyiia 4.
CPU=v*xaxfx*y 4)
rue:
U — TaKTOBas YacTOTa Mpolleccopa KOMIBIOTEPa C YCTAHOBIEHHBIM Ha HEl areHToM cOOopIu-
KOM,
Q¢ — KOIMYECTBO sJiep Mpoleccopa KOMIBIOTEPA ¢ YCTAaHOBJICHHBIM Ha HEM areHTOM COOpIIH-
KOM,
[ — KOMYECTBO MOTOKOB HA OJTHO S7PO,
¥ — ko3 UIIMEHT THIepTpeHANHTA.
Bpems nepenauu daitna B kinacrep 00padOTKH HCIIOJIb3YeMbIii B (hOpMYJIe OIICHKH 00IIEero Bpe-

MeHHU 00paboTKH (haiiia ¢ MeTpUKaMH ONPEICIIIETCs 1Mo GopmyJie 5.

tnep = (5)

rue:
V- o6bem nepeaBaeMoro aiina,
- ckopocTh epenayn (aiiia.

Jl1st onieHKH Oy1eM MCIIOb30BaTh 3HaYeHHe o0bema paBHOe | ['OMT 1 3HAUeHUE CKOPOCTH Iie-
penauu gaHHBIX paBHOe | ['Out/c.

[MTapameTpsl CPU BBIMHCIUTENBHON CHCTEMBI NPH pacdyeTe TEOPETHUECKOTO BpEeMEHH 00pa-
0OTKH, B3ATHI U3 TaOMMIGI |, 3HAYCHHS MApaMETPOB, KOTOPHIC HCIOJIb30BAINCH SBIISIOTCS THITO-
BBIMH.

Tab. 1. [TapameTpbl BEIMUCIUTEILHON CHCTEMBI

[Tapametp 3HaueHue
TakroBas yacToTa npoueccopa 2 MI'n
KonnuecTBo siziep nporuieccopa 4 it
KonmuecTBO MOTOKOB HA OJTHO AP0 2 mr
Koadduument runeprpeiauara 1,3
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B nanHo# Tabnmile 4acToTa MpoIeccopa COOTBETCTBYET KOJIHUYECTBY BBIMTOIHICMBIX OIEPaIui
3a eIMHUITY BpEMEHH, KOJIMIECTBO S/Iep MPOIECCOPa COOTBETCTBYET (PH3MIECKOMY KOJTMYECTBY SAEP
npoleccopa, KOJTUUECTBO MOTOKOB Ha OJHO SIIPO COOTBETCTBYET KOIMYECTBY 00pabaThiBaeMbIX OJ1-

HOBPEMEHHO MOTOKOB AaHHBIX, KO3 QUIIMEeHT THniepTpeiiinHra COOTBETCTBYeT K03 duimenty mo-
CJIEZIOBATEIbHO MaPaJUICIIbHBIX BBIMOJIHACMbIX 33/1a4.

i sl 1 ¢

"vmID": 1001,

"supportID": 1001,

"contents": [{
“CPU™:: 21,
"RAM": 41,
"Storage": 51,
"Net": 1

3]

¥

{

"vmID": 1002,

"supportID": IOOZJ

"contents": [{
"CPU": 19,
"RAM": 23,
"Storeg": 42,
"Net": 71

3]
¥
]

Puc. 1. [Ipumep ¢aiina, cogepkaiiero METpUKH
B o6miem cimyuau asist pacuera BpeMEeHHU BBITIOTHEHHSI TIPOTpaMMEI toOp ucrosb3yercs Gpopmya

0
Logp = cPU (6)

rue:

O — CIIOKHOCTB aITrOpHUTMA,

CPU — BbruncianTeIbHAas MOIIIHOCTh ITPOIIECCOpa.

[Ipu pacdere BEIYUCIUTENHHON MOIITHOCTH MPOIIECCOPa UCTIONB3yeTcst popmyna 7.
CPU=v*xax[xy (7)

re:

U — TaKTOBas 4aCTOTa MpoIeccopa,

Q — KOJIMYECTBO AJep MpoLeccopa,

[ — KOTM4EeCTBO MMOTOKOB HA OJIHO SAPO,

¥ — K09(QOUIMEHT runepTpenIara.
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CnoXHOCTh B JaHHOM CJIy4ac PacCUMTHIBACTCS, OCHOBBIBASACH HAa AJITOPUTME aHau3a (Qaiina.
Ecnu ucnionesyetcst popmar daitna XML, He00X0AUMO YYUTHIBATh YPOBEHD BIOKEHHS TETOB, TaK

KaK OT 3TOT0 YPOBHsI 3aBUCUT KOJIMYECTBO PEKYPCUBHBIX OOpallleHUuil BHYTpH 00pabaThIBAEMOTO
(haiina, BIHAIONICE HA CIIOKHOCTH aJrOpPUTMa BITUSET.
CrnoxnocTh 00padboTkn XML daiina paccuntsiBaetes mo Gpopmyiie 8.

O=N'+N (8)
W (N
N — konmu4ecTBO 00pabaTHIBAEMBIX JJIEMEHTOB,
| — YPOBEHB BIIOYKEHHOCTH.

Daiiser Trna JSON He UMEIOT BIIOYKEHHH, 3TO 03HAYAET YTO BPEMEHHAs CJI0KHOCTh U3MEHSIETCS
JMHEHHO-TOrapru(MMUUCCKH.
CrnoxHoctb 00padotku JSON (haiina paccuutsiBaeTcs o Gopmysie 9.

0 =N2%LOG,N? 9
rae N — KoJIM4ecTBO 00padaThIBAEMBIX 3JICMEHTOR.

Jlyis pacueTa BpEMEHHOH CJI0KHOCTH MCIOJIb30Basics (haiin, comeprxkaimuii N=1000 3HaueHuit
METPUK HHCTAaHCOB 001avyHON MHPPACTPYKTYPHL.

Ucxons uz popmynsl 1 momydaeM 3HaUueHHE BpEeMEHHU TeHepaluu ¢aiiia paBHOE OTHOIIECHHUIO
BpeMeHH 00paboTKH (aiiyia U BPEMEHHOH CIIOKHOCTH. B KOHeYHOM utore (opMysy pacyera Bpe-
MEHHM TeHepanuu ¢aiina A1 IByX UCHOJIb3YeMbIX (POPMATOB MOXHO NMPHUBECTH K ONPEACICHHOMY
BUJLY.

Bpewms renepanuu daitna XML HaxonuTscs o ¢popmyne 10.

i
treHepauun = % (10)

re:
N — konmu4ecTBO 00pabaThIBAEMBIX AIIEMEHTOB,
| — YPOBEHb BIIOKEHHOCTH,
U — TaKTOBas 4acTOTa MpoLEccopa,
Q — KOJIMYECTBO AJep NpoLeccopa,
[ — KoJIIM4ecTBO OTOKOB Ha OHO SIIPO,
¥ — k03 PUIMeHT runepTpeiara,
O; — BpeMEHHasI CIIOKHOCTb.
Bpewms reneparuu ¢aitna JSON onpenensiercs no ¢opmyne 11.

¢ _ (N?+LOG,N?)x0, (11)

reHepanuu vraxfry

rue:

N — kosm4ecTBO 00pabaThIBAEMBIX IIEMEHTOB,
U — TaKTOBas 4acTOTa MpoLeccopa,

Q — KOJIMUECTBO s1/Iep IpoLeccopa,
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,8 — KOJIMYECTBO IMOTOKOB Ha OAHO AP0,

¥ — k03 HUIMEeHT runepTpernnra,
O; — BpeMeHHas CJI0KHOCTb.

3akiaouenne
B pamkax maHHOW cTaThy OBLI OMHCAH aBTOPCKHM METOJ cOopa 1 MepBUIHON 00paboTKe MeT-

PHUK MHCTAHCOB 001a4HOI HH(PACTPYKTYphI U NOTyUEHHE C IOMOLIBIO HEro (paiina ¢ nanHbIMHU. Pac-
CMaTpHUBAaJIOCh NMPEACTABICHUE STHX JAaHHBIX B ABYX (opmartax ¢aitna XML u JSON, a takxke Obuin
BBIBE/ICHBI (DOPMYIIBI IT0 pacdyeTy BpeMeHH reHepariu (aitnos it 060ux hopMaToB.
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ABSTRACT

Introduction: This work discusses options for estimating the processing time for metric files of cloud infrastructure in-
stances. Provides a description of methods for collecting data on metrics of cloud infrastructure instances. Statement of
the problem: In this article, it was necessary to estimate the total processing time for metric files of cloud infrastructure
instances by different methods. Methods: This work discusses the agent-based and agentless method for collecting met-
rics. Results: Within the framework of this work, the author's method for collecting and primary processing of metrics was
described cloud infrastructure instances and using it to get a data file. The presentation of this data in two file formats, XML
and JSON, was considered, and formulas were derived to calculate the file generation time for both formats. Practical
significance: this assessment improves the efficiency of cloud infrastructure security modeling. Discussion: as a further
study, a detailed analysis of the processing time of metric files is required to select the optimal solution when building a
cloud infrastructure security model.

Keywords: cloud infrastructure; information security; metric; instance; graph theory; traversal algorithm.

8 I-methods. 2023. T. 15. Nel



L]
HAYYHO-TEXHUYECKNW XXYPHAN I I l 6 l l HTTP://INTECH-SPB.COM/I-METHODS/

REFERENCES
1. Temchenko V.I., Tsvetkov A.Y. Designing an information security model in the operating system // Actual problems of in-
fotelecommunications in science and education (APINO 2019). - 2019. - S. 740-745.

2. Krasov A.V., Shterenberg S.I., Goluzina D.R. Big data visualization technique in information security systems for vulnerability

reporting // Telecommunications. 2019. No. 11. S. 39-47.

3. Volkogonov V. N., Gelfand A. M., Derevyanko V. S. Relevance of automated control systems // Actual problems of infotelecom-
munications in science and education (APINO 2019). - 2019. - S. 262-266.

4. Gelfand A. M., Kosov N. A., Krasov A. V., Orlov G. A., Protection for distributed denial of service in cloud computing // Actual
problems of infotelecommunications in science and education (APINO 2019). - 2019. - S. 329-334.

5. Gelfand A.M., Kosov N.A., Krasov A.V., Orlov G.A. Protection for distributed denial of service in cloud computing // In the collec-
tion: Actual problems of infotelecommunications in science and education (APINO 2019). Collection of scientific articles of the
VIl International scientific-technical and scientific-methodological conference: in 4 volumes. 2019. P. 329-334.

6. Andrianov V.1, Vitkova L.A., Sakharov D.V. Study of the algorithm for protecting publicly available personal data in information
systems In the collection: Actual problems of info-telecommunications in science and education. Collection of scientific articles
of the V international scientific-technical and scientific-methodical conference. 2016. S. 227-231.

7. Krasov A.V., Shterenberg S.I., Moskalchuk A.l. Methodology for creating a virtual laboratory for testing the security of distributed
information systems // Bulletin of the Bryansk State Technical University. 2020. No. 3 (88). pp. 38-46.

8. Shterenberg S.1., Moskalchuk A.I., Krasov A.V. Development of security scenarios for the creation of vulnerable virtual machines
and the study of penetration testing methods //Information technologies and telecommunications. 2021. V. 9. No. 1. S. 47-58.

9. Krasov A.V,, Levin M.V., Fostach E.S. Problems of ensuring the security of cloud computing // In the book: Information Security
of Russian Regions (ISRR-2017). Conference materials. 2017. S. 520-522

10.Minyaev A.A., Krasov A.V. Methodology for evaluating the effectiveness of the information protection system of geographically
distributed information systems // Bulletin of the St. Petersburg State University of Technology and Design. Series 1: Natural
and technical sciences. 2020. No. 3. S. 26-32.

11.Krasov A.V., Sakharov D.V., Tasyuk A.A. Designing an intrusion detection system for an information network using big data /
Science-intensive technologies in space research of the Earth. 2020. V. 12. No. 1. S. 70-76.

12.Krasov A.V., Shterenberg S.1., Goluzina D.R. Big Data Visualization Technique in Information Security Systems for Vulnerability
Reporting // Elektrosvyaz. 2019. No. 11. S. 39-47.

13.Vitkova L.A., Ivanov A.l., Sergeeva |.Yu. Research and development of methods for assessing the risks of cloud resources // In
the collection: Actual problems of infotelecommunications in science and education (APINO 2017). Collection of scientific articles
of the VI International scientific-technical and scientific-methodical conference. In 4 volumes. Edited by S.V. Bachevsky. 2017.
S. 152-155.

14.Vitkova L.A., Glushchenko A.A., Sakharov D.V., Chmutov M.V. Choosing the optimal method for evaluating the effectiveness of
the transition to cloud architecture. // In the collection: Actual problems of infotelecommunications in science and education
(APINO 2018). VII International scientific-technical and scientific-methodical conference. Collection of scientific articles. In 4
volumes. Edited by S.V. Bachevsky. 2018. S. 168-171.

15.Vitkova L.A., Ivanov A.l. Overview of current threats and protection methods in the field of cloud computing. //In the collection:
Actual problems of infotelecommunications in science and education (APINO 2018). VII International scientific-technical and
scientific-methodical conference. Collection of scientific articles. In 4 volumes. Edited by S.V. Bachevsky. 2018. S. 179-182.

16.Sakharov D.V., Levin M.V., Fostach E.S., Vitkova L.A. Study of mechanisms for providing secure access to data hosted in the
cloud infrastructure. // Science-intensive technologies in space research of the Earth. 2017. V. 9. No. 2. S. 40-46.

9 I-methods. 2023. T. 15. Nel



L]
HAYYHO-TEXHUYECKNW XXYPHAN I I l 6 l l HTTP://INTECH-SPB.COM/I-METHODS/

17.Minyaev A.A., Krasov A.V., Sakharov D.V. Method for evaluating the effectiveness of the information security system of geo-

graphically distributed information systems of personal data // Bulletin of the St. Petersburg State University of Technology and
Design. Series 1: Natural and technical sciences. 2020. No. 1. S. 29-33

18.Shterenberg S.1., Moskalchuk A.l., Koptelova V.A., Vinogradova O.M. Development of security methods for creating vulnerable
virtual machines and the study of penetration testing methods // Bulletin of the St. Petersburg State University of Technology
and Design. Series 1: Natural and technical sciences. 2021. No. 1. S. 32-38.

19.Minyaev A.A., Krasov A.V., Saharov D.V. The method and methodology of efficiency assessment of protection system of dis-
tributed information systems // In the collection: 2020 12th International Congress on Ultra Modern Telecommunications and
Control Systems and Workshops (ICUMT). 2020. C. 291-295

20.Birikh E.V., Vitkova L.A., Levin M.V., Chmutov M.V. Development of standards and guidelines in the field of cloud technologies
II'In the collection: Actual problems of infotelecommunications in science and education (APINO 2017). Collection of scientific
articles of the VI International scientific-technical and scientific-methodical conference. In 4 volumes. Edited by S.V. Bachevsky.
2017. S. 92-95.

10 I-methods. 2023. T. 15. Nel


https://elibrary.ru/item.asp?id=44139122
https://elibrary.ru/item.asp?id=44139122

