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K.IO. Octposcbka, €.B. OctpoBeskuii, I1.B. Kiaiona
PEAJIISAIIIA REMOTE DICTIONARY SERVER
3 BUKOPUCTAHHAM MOBHA PYTHON

AHomauyis. B pesynemami pobomu 6ysn0 npoepamHo peanizosaHo Redis suko-
pucmosyrw4u mosy Python. 3asdsku sucokili wsudkocmi i npocmomi Redis
4acmo BUKOPUCMOBYEMbCA 01 MOOINbHUX T THMepHem-000amKis, i2op, peK-
JIAMHUX naameopm ma iH. B mux sunadkax, Konu Heob6XiOHa MAKCUMANbHO
MOX/1UBA NPOOYKMUBHICMb.

Kntoyosi cnosa: cxosuuje, cmpykmypa 0aHux, Server, onepamusHa nam'ame,
Knac, komaHoa, 6aza oaHux, mosa Python.

Redis (amrim. Remote Dictionary Server) - mBuaKe CXOBHUIIE B
mam siTi 3 BiJKPUTUM BUXIiZHMM KOZOM MIJA CTPYKTYP SAHUX «KJIOU-
3HaueHHs». Redis mocraBaserbcsa 3 HaOOPOM pPi3HOMAHITHHX CTPYKTYP
JaHMX B IIaM STi, II[O CIPOIIYE CTBOPEHHS PiS3HUX CIeliaJbHUX HOLATKIiB.

30epirae 06asy JaHMX B ONepaTHBHiIN mnmam ATi, 3a0esmedeHa
MexXaHidaMaMmu 3HIMKIB i KypHaJIIOBaHHS IJs 3a0e3neueHHA IIOCTiHOTO
30epiragaa Ha AucKy. Tako:k Hajgae omeparllii mjas peaJnisamii mexaHismy
obminy moBimomiaeHHaAMu B marTepHe publish - subscribe. 3 fioro momomo-
rol0 JIoJaTKa MOXKYTh CTBOPIOBATH KaHAJNM, IIANNCYyBaTHUCA Ha HHUX i
IOMiIllaTH B KaHAJM IOBiAOMJIEHHS, AKi OyayTh OTpMMAaHiI Bcima mepen-
maatHuKamMu (AK IRC-uar). IlizTpmmye pemiikaiiito maHMX 3 OCHOBHUX
By3JiB Ha Kinbka migmeramx. Tako:x Redis migTpumye TpaHsakiii i ma-
KeTHY O0OpOOKY KOMAaH/.

Redis mpamioe Ha O6iapmiocti POSIX cucrem, Takmx aAK Linux,
* BSD, Mac OS X 06e3 Oyab-AKux momoBHeHb. Linux i Mac OS X - #xBi
omepariiHi cucremu, B SKUX OyB po3pobjeHuit i B OiabIiii Mipi mporec-
roBaHU# Redis, Tomy VMware pekoMeHZye BUKOPHUCTOBYBAaTU caMe iX IJIs
posropranud. OdgimiiHoo miaTpuMku maas 30ipok Windows Hemae, aJe
JOCTYIIHI Aeski omilii, mio m03BOJAOTL 3a0e3meunTu podbory Redis ma miii
OC. Komnania Microsoft akTuBHO mparioe Hanm mepeHeceHHAM Redis Ha
Windows.
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Bessmiu moB mporpamyBaHHsA MaioTh 0i6gioTekm pjga poboTtu 3
Redis: C, C ++, C #, Clojure, Lisp, Erlang, Java, JavaScript, Haskell,
Lua, Perl, PHP, Python, Ruby, Scala, Go, Tcl, Rust.

Bci mami Redis 30epirae y Buradmi ciIoBHHKaA, B AKOMY KJIIOUL
1oB'a3aHi 31 cBoiMu 3HaueHHaMu. OgHe 3 KiaruoBuX BigminaOcTell Redis
BiJl iHIIIX CXOBHUII JaHUX TOJATA€E B TOMY, II[0 3HAUEHHA IUX KJIOUiB He
oOMe:KyIoThes paakamu. IlinTpumyioThbea HacTymHiI aOCTpaKkTHI TuIu naa-
HUX:

- Pagku (strings). Basosumit Tun mammx Redis. Pagku B Redis
OiHapHOOE3IIeYHi, MOKYTh BUKOPHUCTOBYBATHCS TaK CaMO SIK YMCJIA.

- Coucku (lists). Kaacuuni crnucku psankiB, BOOPSAKOBaHiI B IIO-
PAOKY BCTaBKHU, AKa MOKJIMBA AK 3 00Ky TOJIOBH, TakK i 3 OOKy XBocTa
CIIVICKY.

- Beamiui (sets). Beasiui paakiB B MaTeMaTHUYHOMY PO3YyMiHHi: He
BOOPAAKOBAHI, IiATPUMYIOTH oOIlepallii BCTaBKU, IIEPEBIipKU BXOIKEHHS
eJieMeHTa, IepeTuHy 1 pi3HUILI MHOMKHUH.

- Xem-tabauii (hashes). Kiaacuuni xemn-rabuauni abo acomiaTuBHi
MaCHUBM.

Tun pgamux 3HaUYeHHs BHU3HAUae, AKi omepaillii (KoMaHOou) SOCTYIIHIL
st Hboro. Redis migrpumye Taki BUCOKOpiBHeBi omepaiiii, AK 00 eqHAHHSA
i pisHmIro HabOPiB, a TAKOK 1X COPTYBaHHS.

Redis kopucHuii aK CcXOBHUIIlE B SKOMY MOKHa 30epiratu maxi 3
nmeBHUM TepMiHoM xaii. Yac gmii moke OyTu 3a3HadyeHO B CeKyHAaxX abo B
¢dopmarti Unix timestamp (rKinbkicTb cekyHn 3 1.1.1970).

Redis miaTpumye aToMapHMI iHKpEeMEHT CTPOKOBUX MaHUX. Ilpm
poboTi iHKpeMeHTa MOOCTYyH HIO0 MJaHUX OJIOKYETHCS, TaKUM UYHHOM
3IiMICHIOETHCS II1JIiCHICTH JaHUX.

Redis Takoxx migTpmMye BHKOHAHHS TpPaH3aKI[ill, AKi DOBMHHI
JOTPUMYBATHCS ABOX IIPUHIIUIiB:

1. Komauau moBUHHI BUKOHYBaTHCA IO MOpAAKy. Iloku He Oyme me-
pepBaHO iHIINMHI 3alIUTaMU IPOTSATOM BCHLOTO IPOIECY.

2. IloBurHa OyTum 3a0esmeueHa IfiJicHicTh TpaHsakmii. Tpamszarii
mounHaoThess 3 kKomanaum MULTI, a samyckaiorbca komanmoio EXEC.
Akmo 3 AKUX-HeOyab MNPUYMH TPaHB3aKIlid ImepepuBaeThcd, Redis
3a0J0Ky€ 11 BUKOHAHHS A0 THUX IIip, MOKWM He OyJe BMKOHAHA KOMaHIA
redis-check-aof i ckacoBani Bci 3miHm.
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Redis mpaifoe 3 m'sstbMa TumaMu gaHmx: Strings (psagxu), Sets
(6esuiui), Sorted Sets (coproBani 6esmiui), Lists (cmucku), Hashes (xerr).

BigHoBiIeHHsS pgaHMX IIPOBOAUTHCA [OBOMA Pi3HMMHM CIIOCOOaMMU.
Ilepmuii - me MexaHi3M 3HIMKiB, B AKOMY aHi aCHHXPOHHO IIEePEHOCATHCA
3 omepaTHBHOI maMm ATi B daita Gopmary *.RDB (posmIumpeHHs IaMIIOB
Redis). [Ipyruii cmoci6 - ¢aiia, JoCTYyIHUE TiAbKU OJS HO3aNUCy, B AKOMY
30epiraerncs JIOr BCixX omeparliii, 1o 3MiHIOBAJAKW JaHI B IIam ATi.

Redis miarpumye pemrikamito tuny master-slave. Ilani 3 Oynb-
AKoro cepsepa Redis MoXyTh pemIiKyBaTuch HOBiJIBHY KiJbKicTh pasis.
Pennikarmisa xopucHa aaa MacinTaOyBaHHSA umTaHHA (ayie He 3anmcu) ado
OpHu AyKe BeJIUKUX obcArax gaHmx. Bei mamHi, SKi moTpamisioTh Ha OIUH
By3oa Redis (axuii HasuBaeThbcsa master) OyAyTh HOTPAILIATA TAKOMK HA
immi Byssu (HasuBaioThesa slave). Ilas KoH@irypaiii slave-BysniB mMo:kHA
sMminuTu omirio slaveof abo amasoriumy o HamMCcaHHIO KOMAaHAY (By3Ju,
3anyieHi 6e3 moAiOHUX omIliii € master-Byssiamm).

Pemikaimia pgomomarae 3axXHCTHUTH JaHi, KoOIIilooum ixX Ha iHIID
cepBepa. Pemmikailia Tako:X MoxKe OyTH BUKOpPHUCTaHA OJIs 30iJIbIIEeHHA
OPONYKTUBHOCTI, TaK SK 3alUTH HA YNTAHHA MOXKYTHb OO0CIIyrOBYBaTHCA
slave-pysnmamu. Ii Bysqu MOXKYTh BiIOBIiCTH 3JIerKa 3acTapiiiMuU HaHU-
MU, ajie OJis OiJIbIIIOoCTi ZOZaTKiB Ile IPUMHATHO.

MeTa mpoekTy moJsdArajia B TOMy, IIo0 HaIuWcaTH HPOCTHUI cepBep,
SAKMHA Mir O6m mpaijoBaTu 3 4yeproio 3aBiaHb. CepBep BukKopuctoBye Redis
SIK MexXaHisM 30epiraHHa 3a 3aMOBUYBAHHAM JIJIs 3alHCy 3aBAaHb B Uepsi,
pes3yJbTaTiB BUKOHAHHA Ta iHIIUX peueii.

CepBep, Axuil Mu OyJeMO CTBOPIOBATH, 3MOKe BifMMOBimaTm Ha Taki
KOMaHIN:

- GET <key>
- SET <key> <value>
- DELETE <key>
- FLUSH
- MGET <key1> ... <keyn>
- MSET <keyl> <valuel> ... <keyn> <valuen>
Taxoxx OygeMo IiATPUMYBATH TaKi THUOM JaHUX: PASKH i

BUKOHABYi maHi, umciya, null, macuBu, CIOBHUKU, IOBiLJOMJIEHHSA MHPO IIO-
MUJIKHA.

106 06po6IATH KiJibKaA KJII€HTIB aCMHXPOHHO, O0yAeMO BUKOPUCTO-
ByBaTH gevent, ajie MOXKJIMBO BUKOPHUCTOBYBaTH MOAyJab SocketServer
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CTaHIAPTHOI 0i0aioTeKu 3a IOIIOMOTOI0 ForkingMixin abo
ThreadingMixin.
Hawm 3mamobuThes caM cepBep i PYHKIIIS 3BOPOTHOT'O BUKJIUKY, AKA
Oyle BUKOHYBATUCA IPU IIiAKJIOYEeHHI HOBOro KJieHTa. Kpim Toro, 3mamo-
OuThCcA AKAaCh JIOTiKa MJd OOPOOKM 3aIlUTy Bim KJi€eHTa i BiZmpaBKu HOMY
BigmoBimi.
class ProtocolHandler (object):
def handle_request (self, socket_file):
# Parse a request from the client into it's component parts.
pass
def write_response (self, socket_file, data):
# Serialize the response data and send it to the client.
pass
class Server (object):
def __init __ (self, host ='127.0.0.1', port = 31337, max_clients = 64):
self._pool = Pool (max_clients)
self._server = StreamServer (
(Host, port),
self.connection_handler,
spawn = self._pool)
self._protocol = ProtocolHandler ()
self._kv={}...

IloginuBmiu 3aBHaHHSA TaK, 1100 0OpPOOKa HPOTOKOJY 3HAXOIUTBHCS
y BJacHOMY KJaci 3 JaBoMa 3arajJbHONOCTYIIHMMK MeTozaMmu: han-
dle _request i write response, a cepBep BUKOPHCTOBYE€ OOPOOHUHK IITPOTO-
KOJIy IJs pO3HaKyBaHHA KJI€HTChKHUX B3allUTiB i MOBTOPeHHSA BiAIIOBimei
cepBepa Ha KJieHTchbKuil cepBep. Merton get response () Oyze BUKOPHUCTO-
BYBaTHUCA IJIsI BUKOHAHHSA KOMAaHAM, iHiIIiioBaHOI KJi€HTOM.

Binwsm geranbHO posrasmamuu Kon meroxy connection handler (),
0aunMo, II[0 MU OTPUMYEMO OOOJIOHKY HABKOJO 00 €KTa COKeTa, MOMiOHY
daitny. Ila obosioHKa m03BOJisg€ abcTparyBaTHUCA Bil OesaKUX 0OCOOJIMBO-
CTeli, 3 AKUMM 3a3BUYaAll CTUKAIOTLCA HPU POOOTI 3 UMCTUMHU COKETaMI.
DYyHKIIA BXOAUTH B HECKIHUeHHUHN IWKJ, 3YUTYE 3aOuUTU BiA KJIie€HTa,
BiampaBssfe BigmoBimi i, HapemuTi, BHUXOAUTHL 3 ITUKJIY, KOJM KJI€HT
BigKIouaeTbcsa (BigsHauaeThcss wMeTomoM read (), AKHE IoBepTae
MOPOKHIN PAMOK).

BukopucToByeMO THUMi30BaHi BUKJIOUEHHS OJA OOPOOKM BUIIALKiB,
KOJHU KJIEHTH BiAKJIOUAITBHCA, 1 MJId IMOBIIOMJEHHSA KOPUCTYBauiB MpPO
KoMaHgaxX 0o0poOKU moMujaok. HampukJjaanm, AKIMO KOPUCTYyBau BigIpaBJifae
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HeBipHO CKJIaJeHUiI 3anmuT Ha cepBep, BuxkumaemMo CommandError, aruii
cepiajnisyloTca y BiATOBiAb HAa MOMUJIKY i BiANIpaBAAETbCA KJIIEHTY.
3amoBHUMO KJiac OOpOOHMKAa NPOTOKOJY, IIo0 BiH peaslisoByBaB
npoTokoJs Redis.
class ProtocolHandler (object):
def __init __ (self):
self.handlers = {
+": Self.handle_simple_string,
- self.handle_error,
:": Self.handle_integer,
'$": Self.handle_string,
"*': Self.handle_array,
'%': Self.handle_dict}
def handle_request (self, socket_file):
first_byte = socket_file.read (1)
if not first_byte:
raise Disconnect ()...
Y dwacrtuHi cepmanmsaiii IIPOTOKOJIY 3poOMMO IIPOTHIIEKHE:
nepemictumo 06'exktu Python B ix cepianisoBani xomii.
class ProtocolHandler (object):
# ... above methods omitted ...
def write_response (self, socket_file, data):
buf = BytesIO ()
self._write (buf, data)
buf.seek (0)
socket_file.write (buf.getvalue ())
socket_file.flush ()
def _write (self, buf, data):
if isinstance (data, str):
data = data.encode ('utf-8')...
HomaTKkoBOIO TepeBaror OOpoOOKM IPOTOKOJIY B CBOEMY KJaci € Te,
10 MOJKJMBO TIOBTOPHO BUWKOpHCTOByBaTu wMeToam handle request i
write_response AJsAg CTBOPeHHSA KJi€HTCHKOI OiGsioTexu.
Knac Server, moBuHeH matu Mmeton get response (). Komannu 0y-
IYTh BBa)KaTHCS IOJAaHUMMU KJII€HTOM SK IIPOCTI pAIKM abdo MacuB
apryMeHTiB KOMaHAMN, TOMY HapaMeTp AaHUX, MepegaHuil B get response
(), 6yme abo psagkom OaiiTiB, a0o crmuckom. II[o0 cmpocTuT O06GPOOKY, K-
10 JaH1 BUABJATHCA IIPOCTUN PAAKOM, IMePETBOPUMO ii B CIIMCOK ILJIAXOM
IoJisy Ha IPOTaJnHU.

120 ISSN 1562-9945



2 (115) 2018 «CucreMHBbIe TeXHOJOTHUH »

Ilepumium aprymeHToM OyAe iM'd KOMAHIN 3 OyIb-IKHMM TOJATKO-
BUMHU aprymMeHTaMu, fAKi HajeXaThb B3as3HaueHitt KomaHzai. Sk i1 mpu
dicraBienui mepimoro Oaiita 3 oopaboTunkamu B ProtocolHandler, mamaii-
T€ CTBOPUMO 3icTaBJIeHHS KOMAaHJ 3 (PYHKIiAMU 3BOPOTHOTO BUKJUKY B
KJaci Server:
class Server (object):
def __init __ (self, host ='127.0.0.1', port = 31337, max_clients = 64):
self._pool = Pool (max_clients)
self._server = StreamServer (
(Host, port),
self.connection_handler,
spawn = self._pool)
self._protocol = ProtocolHandler ()
self._kv={}
self._commands = self.get_commands ()
def get_commands (self):
return {
'GET: self.get,
SET': self.set,
'DELETE": self.delete,
'FLUSH': self.flush,
'MGET': self.mget,
'MSET: self.mset}...
[I1o6 B3aemomisiT 3 cepBepoOM, HEOOXiTHO IIOBTOPHO BUKOPHCTOBY-
BaTtu KJac ProtocolHandler mas peanisarmii mpocroro xiaienra. Kiienr Oy-
Jle IMigKJUYaTHCSA A0 cepBepa i BiANpaBJIATH KOMaHIMW, 3aKOJOBaHiI y
BUTJIAAL cuuckiB. Mwu OyaeMo IIOBTOPHO BHKOPHCTOBYBaTU  SK
write_response (), Tak i joriky handle request () mna sanuTiB Ha Komy-
BaHHSA 1 0OpOOKY BiAmoBimeil cepBepa BiAIIOBigHO.
class Client (object):
def __init __ (self, host ='127.0.0.1', port = 31337):
self._protocol = ProtocolHandler ()
self._socket = socket.socket (socket.AF_INET, socket.SOCK_STREAM)
self._socket.connect ((host, port))
self._fh = self._socket.makefile ( 'rwb")
def execute (self, * args):
self._protocol.write_response (self._fh, args)
resp = self._protocol.handle_request (self._fh)...
3a gomomoroio MeToay execute () € MOMKJIMBICTL IIepemaTu
JOBLIBHUUM CIIMCOK IlapaMeTpiB, SAKi OyAyTh 3aKomoBaHI SIK MacuB i
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BiammpaBJsieHI Ha cepBep. BinmoBiab cepBepa aHaJI3yeEThCS i IIOBEpPTAETHLCS
ax Python-o6'exr. [y 3py4yHOCTi HEOOXigHO HaIMCATH KJIEHTCBKI MeTO-
IU I8 OKPeMHuX KOMaHI:

class Client (object):
#...
def get (self, key):
return self.execute ( 'GET', key)
def set (self, key, value):
return self.execute ( 'SET, key, value)
def delete (self, key):
return self.execute ( 'DELETE’, key)
def flush (self):
return self.execute ( 'FLUSH')
def mget (self, * keys):
return self.execute ( 'MGET, * keys)...
IIlo6 mnepeBipuTu KJieHT, HeobOxXimHo croudirypysatu Python-

CKDUIIT JJIsl 3aIlyCKY cepBepa 0e3mocepefHbO 3 KOMaHJHOIO PALKA:
# Add this to bottom of module:

if _name__=="'_main__"

from gevent import monkey; monkey.patch_all ()
Server (). Run ()

IITo6 nepeBipuTH cepBep, IPOCTO 3amycTiTh cepBepHHil Python-
MOAYJb 3 KOMaHAHOTO pAaAarka. B iHIIoOMy TepMiHaJl BigKpuUiTe
inrepuperarop Python i immopryiite Kaac Client 3 moayasa cepsepa. Ilpu
CTBOPEHHI eK3eMILIsApa KJaieHTa Oyae BiZKPpUTHM 3 €QHAHHA, i OygeMo Ma-
T MOYKJIMBICTBH 3allycKaTH KoMaHAu!

3aBOAKM  BHCOKim  mBuakocti i mpocrori Redis wacto
BUKOPHUCTOBYETHCA AJIsI MOOIJIBHUX i iHTEpPHET-IOAATKiB, irop, peKJaMHUX
miaatdopm iH. B Tux Bumamkax, Koam HeoOXiHA MaKCUMaJbHO MOKJIUBA
OIPOAYKTUBHICTB.
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