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Crnaiiau pe3eHTartii

MinicTepeTBO OCBITH 1 Hayku YKpainu

XapkiBcbKHii HAIOHANBHUI YHIBEPCHTET PajioeIeKTPOHIKH
ATECTALUIITHA POBOTA BAKAJIABPA

JlocmaxeHHs MeTOIB OOPOOKH JAHHX 114 OTPHMAHHA TeMIIEPaTy PHHX NOKAIHHKIR

KOMITTEKTYFOUIX KOMIT 10Tepa

KepIBHHK MPOCKTY:
npod. Bracesko JLA,

Buronas
cTyaeHT rpyma [IT3%-18-2
BuioGpoe €.0.

AHATIZ OPEIMETHO! TATY3 TA AKTYATIZAINA PINIEHD

BeadoTaiis pofoTa OepooHATRHOND EOAITENTEA He MOGE He PATYEATH CBOTO RIACHHES, A7T¢ He SAEXIH EOM
OOBGTHTEC HATEKHHAM THHOM. CHMOTOME | OPE9HHH MOraRol poGoTH MOGYTE GYTH priHno. Teperpls opowecops |
inmEx kosmowsHTie TTE - oapn 3 waibfinem ancmix mpofney BExoy 3 Taxy woMmorepa. Jo Tore . 808y mpeimme
T, 0 08 IHMCHTE, UI0 TEMTSPATYPA MOBITPA BTy THe MiIcEranTa, | oe pryeanTs HE TITHEH JEIH, 0TS | Hami 3
BaMB EOMO'MTEpH, S5 | (&3 TOre JoBOIHTRCH EEDEQ, A TYT Me ff 38 BlEwos coHedrD MpENiES:. KoXH Has Rapko,
mo 3 HaMH BIAGVESThcA? [MPARATRED, B KPAMIOAY BHOATKY HAM TPOCTO DOTAHO | JBCEOM$OPTHO, OBpecTse
HOPMATEHD TYMATHMETECH. & B MPMOMY - MH 10EHMO CORTTHEE YIAp.

Metom pofors nocnizesna MeTonie ofpodie TAHIN 107 OTPEMAHHA TEMOEPATYPHEX MOEATHHKE HOMITSKTYHAEX
EOMIBOTEPA T4 BOPCRATHEHEA TEPOCPEsH EOHTPOTH TEMTEPATYPE 3 EHKOPBECTAHEAM TeXHOTOTH IONICA, OF, Gail
naEEK MokgoDB, I0EATEHC — POAopHYTOr0 cepiepy Nestgs: BIONPANBEAHHA OCHOBHEX OPHHIHINE HATTHCAHH
EOOY. OCHOB PelakTOpHTY EQTY, & TAKOE SSTAIRHHY OpPHHOHOE pospolER MPOSETYEAHHA Ta DIOTPHEMEH
OporpastHoTe 1aeIneisHHA: JAKPINTSHHA TEOPSTHUHHY IHAHE TA OPAETHYHEY BABHY0E, mo Sye wafymi B xoai
BHEMSHHA PAIY HAFTATEHIY JHCIIHILTH,

B pasax poSOTH HAT CepEEpHOR SACTHHON IN8 CHCTEMH MAWTE GYTH MHITRepIEeH HAEHKH IN0 CTOCYBOTHCR
OpoeETYERHEA, poapolEH. TAKE HARHEH, W0 CTOCYROTRCH AHATMEY OOpaHG] OpeMdeTHO] OOTACTI TA HABHKH
HAMHCAHEA OpOrpaMEOTD sdesnedeHEA B 0IToay
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TlocranoBka 3ajayi

Metow pofioTH DochiveenHA seTomip  ofpofkE  OREEX D0A OTPHEMAHEN  TEMOSPRTYPHEX OOKIXHHEER
EOMITIEKTYHAHE KOMO KITepa Ta EPOEATESHHA OpOrpaME EOHTPOTH TEMTIEPATYPH 3 EHKOPHCTAHEAM TeXHOTOrE IOWICH, OF,
GasH JTasey MoikeoDB, ToEATEHD — POsropHyTOr cepiepy Mestjs. BIANPAOMESHHA OCHOBHEY TPHHITHINE HAMHCAHHA EOTY,
OCHOB PefinETOPIHrY FOIY. 1 TAKDE IATATEHEY TTPHHIHINE PoopoBKR, TPOeETYEXHHA T2 MATPEMER OPOrpEasHors 3nfeImeeHHs;
IEPILIEHAN TEOPETHIHAR THAHE T MPAKTHIHEX HABEHOE, 10 Gy £afyTi B %00i BHEMSHHA PAITY HAFTATBHHY THCOHILTH,

B pamEax pofoTH HAD cepBEpHON INCTHHOR T8 SRSTEME MABITE §yTH MITBEQIUESH HABHEH W0 CTOSYHTHER MPOSETYBAHHA,
poipobke. TAEy® HARHEH, MO CTOCYBOTECH AHATSY OOPAHO OpeMMeTHel o0TAcTi T4 HABHKH HAOHCAHHA OpOTPaMEOTO

saliesnedeHHA B II0MY.

IcHyroun ananoru

L.¥Trnmira Game Assistant:

+ 3pyaemit iHTepdieiic

+ Biaodpaskenns TeMnepaTypH 3 GORY eKpaHa
= JoIaBaHHA irop B pYSHOMY Pesmni

- Jooarok AKTy¥ATeH TLIBEH X Tefisepls

2. ¥1umta AIDAGS

+ BiaodpasacTec Bed iEopaalia npoe JaTTHEEH

+ [IpeeyTHA iBHOPMANIA Tpe HANPYTY KOMILTERTYHEHY
- Maf J0CHTE BHCOKY HIHY

- HelocTarHeD IHTYITHEHE YOPARTIHES OPOrPaAMORD.
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TexHonorii
e |
- Nest.js
- JSON .
- MongoDB o < =]
- Angular ta [ONIC4

[Tepi 3a Bee Tpeda posraHyTH o Take Big Data - ue cepis
MIXOMIB, IHCTPYMEHTIB 1 METOMIB OOpPOOKH CTPYKTYPOBAHHX,
c1abo CTPYKTYPOBAHUX 1 HECTPYKTYPOBAHHX JIJAHHMX
BeJIMYE3HHX 00CATIB 1 3HAYHOIO PISHOMAHITTS IS OTPHMAHHA
CIPUHMAIOTBECS JTIOAWHOIO Pe3yIbLTATIB, eEeKTHBHHX B yMOBaX
De3nepepBHOro MPUPOCTY, POMOALTY 110 YHCISHHHX BY3JIIB
00YHCTIOBATEHOT MEpEekKl, aJTLTEPHATHBHUX TPAaJHIIIHHAM
cHCTeMaM yipasiiHHg Ga3zamu JaHux 1 pilleHs Kinacy Business
Intelligence . B qany cepito BKJIOYAKTL KOIITH MacoBO-
napaneabHoi 00poOKH HEBH3HAYEHO CTPYKTYPOBAHHX [1aHMX,
mepul 3a Bee, pilieHHsMu Kareropii NoSQL, anropurmamu
MapReduce, mporpaMuuMy Kapkacamu 1 6iGmioTekamm
npoexty Hadoop
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' Yro we takoe BIG DATA?

~ Big Data — 370 HaGopb! AAHHBIX TAKOTO 00LEMA, YTO TPAAHUHOHHEIE
HHCTPYMEHTBI HE CNOCOOHBI OCYLUECTEAATD HX 3AXBAT, VIPABAEHHE H
00paboTXy 3a npHeMIeMOe AN NPAKTHKH Bpems.

~ Texuonorna Big Data npeaocrasiser ycayri, MOMOTAIOUNE PACKPLITL =
KOMMEPHECKHTT IOTEHLIAN MErAMACCHBOB AAMHLIX 32 CHET MOHCKA LEHHLIX
3AKOHOMEPHOCTE N 1 (hAKTOB MyTeM OObENMHEHHS I AHANH3A OONbIINX S
0GBLEMOB NAHHBIX.

~ B xauecrse onpesensiomnx XapaKTepucTHK A0 00ALIIHX AAMHBIX BLIENAIOT
«TpH Va:

MAP REDUCE
“There was..”

“John was” —

“Hi, John!”

——

“Hi, John!”
“Crazy” E




YTo ecTb B MongoDB:
« TMOKMIA A3bIK ONG DOPMUPOBAHUA 3aNPOCOB
s QUHaMHUYEecKue 3anpockl
= MHOESKCAUWRK KONNeKuun
s NpodUNUposaHmne 3anpocos
s YPHaNMPOBaHWE onepaumni 3anmcum
= OTKa30yCTOMYMBOCTL U MacwTabupyemocTs
= ACUHXPOHHAA PENNMKIUNE W WaPAUNHT
= MapReduce

» MOMHOTEKCTOBBIM MOUCK C MOAASPXKKOM Mopdoorumn
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Moyemy He SQL?

CNoXHOCTL CO3aHMA 3anpocos Ha SQL, KOTopbIe BbIXOAAT
3a pamku npocrtoro SELECT.

MocpeacTeeHHaa MaclTabupyemocTb Ha CBEPXBLICOKYIO
Harpysky B BuAe 60NbIOro KONMYeCcTea 3anpocos Ha
YTEHME M 3anuchb

noxaa ananTMpyemMocTb K CeTAM

pacnpeAeneHHbIX BblYUMCNEHUN.

MpoueccopHan Harpyska, %

W Selact by id with indexes

W Select by foatvaluz with
indexes
Insert

B Select by

W Select by text
Select by foatvalug

W Selact by tifle

J Insert with indexes
i I
0a

M onpol PostoreSaL
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IHTEP®ENC TA ®YHKIIIOHAI

3a 40oNOMOroK LET YTUIITU MOXITMBO HE TiNbku
MOHITOPUTU MNOKA3HUKK,,a CaMe 3aBaHTAXEHICTb, NOTOMHY,
MaKCUManbHy YU MiHIManbHy 3aBaHTAXEHICTb Y
npoueHTax. TakoxX MOXNMBO ybe3neunTu CBiit komn'loTep
BiA neperpiey 3pobuswmn no3Hayky 3 Goky Big “Meperpes”
AK Ha PUCYHKY
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BHCHOBKH

B peaynbTati BMKOHAHHA aTecTalidHoT poboTu ByNo CNPoOeKTOBaHD Ta
po3poGAeHo CEPBEPHY YACTHMHY AR CMCTEMM HOHTPOJK TEMNEepaTyp, Wo
Bzaemogie iz auuTyBavamu 1a BIOS'om . BigzHauumo, Wo cepeepHa
HacTHWHa LiNKOM Bignosigac BMMoram Ta HaGopy hyHKUIN, wo
BMCYBANMCA 40 Hel, obpobnAe iHdopmaLio, oTpMMaHy i3 34MTyBa4a Ta
Biggac 1l KOpMCTYBaYeEi B pexmMmi peansHorovacy.

byna nocnigexa i peanizoeaHa cxema Ga3m gaHux B PostgreSOLi
MongoDB, wo fo3sonAe peanisyeaty cKNagHi 3anutk i NopiBHATH
eMlesragaHi C¥b/] Ha piBHi 3aBOaHE, B AKOCTI AKMX BMCTYTIMIM
aHaniTM4Hi 2anuMTi Nig Yac nepernagy usoro ecko Bazy gaHmx. byam
OTPMMAaHI pe3ynsTaTH BMMIpHBaHL Yacy BMKOHAHHA 3anuTie Ha "TapAqoi”
Ba3i gaHux, AKI NOKa3yTh, WO ANA JaHoro Knacy 3agady MongoDB e
Ginew ederTreHOW, Hix PostgreSQL.




JIOJIATOK B

Jlictunr KOITY

using System;

using System.Collections.Generic;
using System.Globalization;

using System.IO;

using System.Security.Permissions;
using System.Reflection;

namespace OpenHardwareMonitor.Hardware {
public class Computer : IComputer {

private readonly List<IGroup> groups = new List<IGroup>();
private readonly ISettings settings;

private SMBIOS smbios;
private bool open;

private bool mainboardEnabled;
private bool cpuEnabled;

private bool ramEnabled;

private bool gpuEnabled;

private bool fanControllerEnabled;
private bool hddEnabled;

public Computer() {
this.settings = new Settings();

}

public Computer(ISettings settings) {
this.settings = settings ?? new Settings();

}

private void Add(IGroup group) {
1f (groups.Contains(group))
return;

groups.Add(group);

1f (HardwareAdded != null)
foreach (IHardware hardware in group.Hardware)
HardwareAdded(hardware);

}

private void Remove(IGroup group) {
if (!groups.Contains(group))
return;




groups.Remove(group) ;

1f (HardwareRemoved != null)
foreach (IHardware hardware in group.Hardware)
HardwareRemoved (hardware);

group.Close();
}

private void RemoveType<T>() where T : IGroup {
List<IGroup> list = new List<IGroup>();
foreach (IGroup group in groups)
i1f (group is T)
list.Add(group);
foreach (IGroup group in list)
Remove(group) ;

}

[SecurityPermission(SecurityAction.LinkDemand, UnmanagedCode = true)]
public void Open() {

if (open)
return;

this.smbios = new SMBIOS();

Ring@.0pen();
Opcode.Open();

1f (mainboardEnabled)
Add(new Mainboard.MainboardGroup(smbios, settings));

1f (cpuEnabled)
Add(new CPU.CPUGroup(settings));

1f (ramEnabled)
Add(new RAM.RAMGroup(smbios, settings));

i1f (gpuEnabled) {
Add(new ATI.ATIGroup(settings));
Add(new Nvidia.NvidiaGroup(settings));

}

1f (fanControllerEnabled) {
Add(new TBalancer.TBalancerGroup(settings));
Add(new Heatmaster.HeatmasterGroup(settings));

}

if (hddEnabled)
Add(new HDD.HarddriveGroup(settings));

open = true;




public bool MainboardEnabled {
get { return mainboardEnabled; }

[SecurityPermission(SecurityAction.LinkDemand, UnmanagedCode = true)]
set {
1f (open && value != mainboardEnabled) {
1f (value)
Add(new Mainboard.MainboardGroup(smbios, settings));
else
RemoveType<Mainboard.MainboardGroup>();
}
mainboardEnabled = value;
}
}

public bool CPUEnabled {
get { return cpuEnabled; }

[SecurityPermission(SecurityAction.LinkDemand, UnmanagedCode = true)]
set {
1f (open && value != cpuEnabled) {
if (value)
Add(new CPU.CPUGroup(settings));
else
RemoveType<CPU.CPUGroup>();
}
cpuEnabled = value;
}
}

public bool RAMEnabled {
get { return ramknabled; }

[SecurityPermission(SecurityAction.LinkDemand, UnmanagedCode = true)]
set {
1f (open && value != ramEnabled) {
if (value)
Add(new RAM.RAMGroup(smbios, settings));
else
RemoveType<RAM.RAMGroup>();

}
ramEnabled = value;
}
}

public bool GPUEnabled {
get { return gpuEnabled; }

[SecurityPermission(SecurityAction.LinkDemand, UnmanagedCode = true)]
set {
1f (open && value != gpuEnabled) {
1f (value) {
Add(new ATI.ATIGroup(settings));
Add(new Nvidia.NvidiaGroup(settings));




} else {
RemoveType<ATI.ATIGroup>();
RemoveType<Nvidia.NvidiaGroup>();

}

}
gpuEnabled = value;
}
}

public bool FanControllerEnabled {
get { return fanControllerEnabled; }

[SecurityPermission(SecurityAction.LinkDemand, UnmanagedCode = true)]
set {
1f (open && value != fanControllerEnabled) {
if (value) {
Add(new TBalancer.TBalancerGroup(settings));
Add(new Heatmaster.HeatmasterGroup(settings));
} else {
RemoveType<TBalancer.TBalancerGroup>();
RemoveType<Heatmaster.HeatmasterGroup>();
}
}
fanControllerEnabled = value;
}
}

public bool HDDEnabled {
get { return hddEnabled; }

[SecurityPermission(SecurityAction.LinkDemand, UnmanagedCode = true)]
set {
1f (open && value != hddEnabled) {
if (value)
Add(new HDD.HarddriveGroup(settings));
else

RemoveType<HDD.HarddriveGroup>();
}
hddEnabled = value;
}
¥

public IHardware[] Hardware {
get {
List<IHardware> list = new List<IHardware>();
foreach (IGroup group in groups)
foreach (IHardware hardware in group.Hardware)
list.Add(hardware);
return list.ToArray();
}
}

private static void NewSection(TextWriter writer) {
for (int 1 = 0; i < 8; i++)




writer.Write("
writer.WritelLine();
writer.WriteLine();

}

private static int CompareSensor(ISensor a, ISensor b) {
int ¢ = a.SensorType.CompareTo(b.SensorType);
if (c == 0)
return a.Index.CompareTo(b.Index);
else
return c;

private static void ReportHardwareSensorTree(
IHardware hardware, TextWriter w, string space)
{
w.WriteLine("{@}|", space);
w.WriteLine("{0}+- {1} ({2})",
space, hardware.Name, hardware.Identifier);
ISensor[] sensors = hardware.Sensors;
Array.Sort(sensors, CompareSensor);
foreach (ISensor sensor 1in sensors) {
w.WriteLine("{@}| +- {1,-14} : {2,8:G6} {3,8:G6} {4,8:G6} ({5})",
space, sensor.Name, sensor.Value, sensor.Min, sensor.Max,
sensor.Identifier);

}

foreach (IHardware subHardware in hardware.SubHardware)

ReportHardwareSensorTree(subHardware, w, "| ");

private static void ReportHardwareParameterTree(
IHardware hardware, TextWriter w, string space) {
w.WriteLine("{@}|", space);
w.WriteLine("{@}+- {1} ({2})",
space, hardware.Name, hardware.Identifier);
ISensor[] sensors = hardware.Sensors;
Array.Sort(sensors, CompareSensor);
foreach (ISensor sensor 1in sensors) {
string innerSpace = space + "| ";
1f (sensor.Parameters.Length > 0) {
w.WriteLine("{@}|", innerSpace);
w.WriteLine("{0}+- {1} ({2})",
innerSpace, sensor.Name, sensor.Identifier);
foreach (IParameter parameter in sensor.Parameters) {
string innerInnerSpace = innerSpace + "| ";
w.WriteLine("{0}+- {1} : {2}",
innerInnerSpace, parameter.Name,
string.Format(CultureInfo.InvariantCulture, "{0} : {1}",

parameter.DefaultValue, parameter.Value));

}
¥
¥

foreach (IHardware subHardware in hardware.SubHardware)
ReportHardwareParameterTree(subHardware, w, "| ");




private static void ReportHardware(IHardware hardware, TextWriter w) {

string hardwareReport = hardware.GetReport();

if (!string.IsNullOrEmpty(hardwareReport)) {
NewSection(w);
w.Write(hardwareReport);

}

foreach (IHardware subHardware in hardware.SubHardware)
ReportHardware(subHardware, w);

public string GetReport() {

using (StringWriter w = new StringWriter(CultureInfo.InvariantCulture)) {

w.WritelLine();
w.WriteLine("Open Hardware Monitor Report");
w.WriteLine();

Version version = typeof(Computer).Assembly.GetName().Version;

NewSection(w);
w.Write("Version: "); w.WriteLine(version.ToString());
w.WritelLine();

NewSection(w);
.Write("Common Language Runtime: ");
.WritelLine(Environment.Version.ToString());
Write("Operating System: ");
WriteLine(Environment.OSVersion.ToString());
Write("Process Type: ");
WriteLine(IntPtr.Size == 4 ? "32-Bit" : "64-Bit");
WriteLine();

string r = Ring@.GetReport();
if (r != null) {
NewSection(w);
w.Write(r);
w.WriteLine();

}

NewSection(w);
w.WriteLine("Sensors");
w.WritelLine();
foreach (IGroup group in groups) {
foreach (IHardware hardware in group.Hardware)
ReportHardwareSensorTree(hardware, w, "");

}

w.WritelLine();

NewSection(w);
w.WriteLine("Parameters");
w.WriteLine();




foreach (IGroup group in groups) {
foreach (IHardware hardware in group.Hardware)
ReportHardwareParameterTree(hardware, w, "");

}

w.WritelLine();

foreach (IGroup group in groups) {
string report = group.GetReport();
if (!string.IsNullOrEmpty(report)) {
NewSection(w);
w.Write(report);

}

IHardware[] hardwareArray = group.Hardware;
foreach (IHardware hardware in hardwareArray)
ReportHardware(hardware, w);

}

return w.ToString();

}
¥

public void Close() {

if (lopen)
return;

while (groups.Count > 0) {
IGroup group = groups[groups.Count - 1];
Remove(group);

}

Opcode.Close();
Ring@.Close();

this.smbios = null;

open = false;

}

public event HardwareEventHandler HardwareAdded;
public event HardwareEventHandler HardwareRemoved;

public void Accept(IVisitor visitor) {
if (visitor == null)
throw new ArgumentNullException("visitor");
visitor.VisitComputer(this);

}

public void Traverse(IVisitor visitor) {
foreach (IGroup group in groups)
foreach (IHardware hardware in group.Hardware)
hardware.Accept(visitor);
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private class Settings : ISettings {

public bool Contains(string name) {
return false;

}

public void SetValue(string name, string value) { }

public string GetValue(string name, string value) {
return value;

}

public void Remove(string name) { }




