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O Po3p0o0Ka HABITb MPOCTUX PILUEHb BUMATAE TAMOOKOTO BUBYEHHS ICHYKOYMX TEXHOAOTIN

O HeBUrAHO BEAMKA HA MOYATKY BMPOBAAXKEHHS BAOCHUX PO3POOOK MHOXMHA OABTEPHATMB



O CnpocCTt1TK PO3pPODKY MPOCTMX MPOrPAMHMX 30CODIB AAT OOPOOKM BEAMKMX AQHMX

O BMKOPUCTATK AAF LLLOTO CYHOACHI TEXHOAOTII

O OOMEXUTU PO3POOHMKA Y MIHIMAOABHO HEODXIAHOMY HOBOPI MOXAMBOCTEM AAS
MNPUCKOPEHHS PO3PODBKM NPOCTUX MPOrPAMHUX 30CO0IB



MONOLITHIC MICROSERVICES ARCHITECTURE
ARCHITECTURE




O REST APl AAS OTPMAMAHHS MOBIAOMAEHHS MPO 3AMYCK BUKOHAHHSA 30BAQHHS, LLLO MICTUTb BCi MOTO
AETAAI

O Yepra 30BAAHb
O MIHIMOABHO HOAQLLITOBOHE CEPEAOBMLLLE BUKOHAHHS HO BOLL KAOQCTEPA Apache Spark

O HaaawtoyBaHi callback-doyHKLIM AAS OOPOOKM PE3YALTATY BUKOHAHHS 3ABAQHb (HAMPUKAQA,
HOACUAQHHS MOTO IHLLOMY MIKPOCEPBICY)



O KAaactepm3aLis AOKAOAbHMX OAMAIB METOAOM locality-sensitive hashing (LSH)

O Callback-doyHkLis 3anmcye pe3yAbTar y doama

O TlloaaAbLUe PO3LLIMPEHHA APl AO3BOAMTL 3ABAHTAXKYBATM TA BUBAHTAXKYBATU LLI OAMAM
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AATOPUTM k-CepeaHix

AATOPUTM HCM

AATOPUTM HEYITKOI KAacTepum3aull Fuzzy C-means
AAropumtm FRIS-Cluster

AAropmtm FRIS-Stolp

0 © © © © ©

AAroputm LSH (Locality-sensitive hashing)
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An LSH family M I41I5] F is defined for a metric space M = (M, d), a threshold R > 0 and an approximation factor ¢ > 1. This family F is a family of functions h : M — S which map elements from the metric space to a bucket
s € S. The LSH family satisfies the following conditions for any two points p, ¢ € M, using a function h € F which is chosen uniformly at random:

o if d(p, q) < R, then h(p) = h(q) (i.e.,p and g collide) with probability at least P;,
o if d(p,q) > cR, then h(p) = h(q) with probability at most P;.

A family is interesting when P; > P5. Such a family F is called (R, cR, Py, P )-sensitive.
Alternatively(®! it is defined with respect to a universe of items U that have a similarity function ¢ : U x U — [0, 1]. An LSH scheme is a family of hash functions H coupled with a probability distribution D over the functions such that
a function h € H chosen according to D satisfies the property that Pryc g [h(a) = h(b)] = ¢(a,b) foranya,b € U.
Locality-preserving hashing |edit]
A locality-preserving hashing is a hash function fthat maps a point or points in a multidimensional coordinate space to a scalar value, such that if we have three points A, B and C such that
|A=B| <[B=C|=|f(4) - f(B)] < |£(B) = f(O)].

In other words, these are hash functions where the relative distance between the input values is preserved in the relative distance between the output hash values; input values that are closer to each other will produce output hash
values that are closer to each other.

This is in contrast to cryptographic hash functions and checksums, which are designed to have random output difference between adjacent inputs.

Locality preserving hashes are related to space-filling curves.

Amplification [edit]
Given a (dy, d2, p1, P2 )-sensitive family F, we can construct new families G by either the AND-construction or OR-construction of F.I"]

To create an AND-construction, we define a new family G of hash functions g, where each function g is constructed from k random functions h, . . . , h; from JF. We then say that for a hash function g € G, g(z) = g(y) if and only if
all hi(z) = h;(y) fori = 1,2,..., k. Since the members of F are independently chosen forany g € G, Gis a (d1, d2, p¥, p%)-sensitive family.

To create an OR-construction, we define a new family G of hash functions g, where each function g is constructed from k random functions hy, . . ., hy, from F. We then say that for a hash function g € G, g(z) = g(y) 1 zd only if
hi(x) = h;(y) for one or more values of i. Since the members of J are independently chosen forany g € G, Gisa (di,da, 1 — (1 — p1)¥,1 — (1 — pa)*)-sensitive family.



O Y pamkax AQHOT poBOTH BYAO PO3PODBAEHO DIDAIOTEKY AAS PO3POOKM MIKPOCEPBICIB 3
O0POBKM BEAUMKMX AQHMX, A TOKOX MIKPOCEPBIC 13 KAQCTEPM3ALLIT BEKTOPIB LLIAMX YUCEA 9K

MPOUKAQA Tl 30CTOCYBAHHS, OYAO HOAQHO IHCTPRYKLLI 3 BUKOPUCTAHHS LLIET BIDAIOTEKM.

O TlpmBEAEHUM MPUKAQA 1T 3ACTOCYBAHHA MOXE OYTK 30CTOCOBAHO 9K MOBHOLLIHHUM
MIKPOCEPBIC, 9KLLLO PEAAI3yBATM MOro DevOps YACTMHY (BMPOBAAXEHHS) | PO3TOPHYTU Y
MICLLI MOTO MOAQABLLOTO MPUKAQAHOTO BUKOPUCTAHHSA, A TAKOX 3AMIHUTM OPIEHTOBAHICTL HA

TECTOBI AOHI OOPOOKOK PEAABHUX AQHMX.
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