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TIOJATOK A

CrtpykTypa NporpaMHOro KOMIUIEKCY

project root/

I— main.py # T'osqioBHMI Qariyi 3amyCKy CUCTEMI

|
F—— modules/

| F—— orders.py

resources.py

Monyne yHnpaBiIlHHS BaMOBJIEHHSIMMI
Monysne oBJiKy pecypciB

planning.py Monysne QopMyBaHHS BUPOOHMYOI HNPOIpaMu
execution.py Monmysne ¢ikcariil BMKOHAHHS BHUPOOHMIITBA
analytics.py Monysne ¢opMyBaHHS 3B1iTIB Ta aHajilly

database.py Monyne po6orm 3 "6aszsow maHux" (pariioBa/y mam’ ari)

H W% FH O H H H

TTTTT

utils.py Cnyx6oB1 QyHKIIII

F—— data/
| F—— orders.json JlaHl 3aMOBJIEHE
| F—— resources.json Jlani pecypciB

| F—— execution.json JlaHl BMKOHAHHS

HH R W H

| L— program. json B6epexeHa BupOOHMYA NpoIpaMa

L — README.txt # IHCTPYKI]1S KOPMCTYyBada
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JIOJIATOK B

JlictuHr IporpaMu

main.py

from modules.orders import OrderManager

from modules.resources import ResourceManager
from modules.planning import PlanningModule
from modules.execution import ExecutionModule
from modules.analytics import AnalyticsModule

def show menu() :

print ("\n=== ABTOMATM30OBAHA CHCTEMA VYIIPABJITHHA ITPOT'PAMOI0 3AINYCKY TA BUIIYCKY
NPONYKIII ===")

print ("1. Ilepersusan 3aMoOBJIEeHbL")

print ("2. JomaTu 3aMoOBJIEHHA")

print ("3. Iepernan pecypcis")

print ("4. dopMyBaHHSA BMPOOHMUOI nporpamm'")

print ("5. ®ikcauis BukoHaHHA")

print ("6. AHajniTmka Ta 3BiTHK")

print ("7. Buxin")

def main{() :
orders = OrderManager ()
resources = ResourceManager ()
planning = PlanningModule (orders, resources)
execution = ExecutionModule ()
analytics = AnalyticsModule (planning, execution)

while True:
show _menu ()
choice = input ("O6epiTe miwo: ")

if choice == '1':
orders.show orders ()

elif choice == '2'":
orders.add order ()

elif choice == '3':
resources.show resources ()

elif choice == '4':
planning.create programf()

elif choice == '5':
execution.record execution ()

elif choice == '6':
analytics.show report ()

elif choice == "7"':
print ("PoboTy 3aBepumeHo.")
break

else:



print ("HeBipuuy Bubip. CnpobyiiTe me.")

if name == " main_ ":
main ()

modules/orders.py

import json

class OrderManager:
def init (self, file="data/orders.json"):
self.file = file
self.orders = self.load()

def load(self):
try:

with open(self.file, "r", encoding="utf-8") as f:

return Jjson.load(f)
except:
return []

def save (self):
with open(self.file, "w", encoding="utf-8") as f:
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json.dump (self.orders, f, ensure ascii=False, indent=4)

def show orders(self):
if not self.orders:
print ("3amoByieHbs HeMae.'")
return
print ("\n--- CIMCOK 3AMOBJIEHL ---")
for o in self.orders:

print (f"{o['id"']}. {o['product']} - {o['quantity']} mr. (TepmiH:

{o['deadline']})"™)

def add order (self):

print("\n——— IOOIOATV 3AMOBJIEHHA ---")

order = {
"id": len(self.orders) + 1,
"product": input ("HazBa npomyxuii: "),
"quantity": int (input ("KinepxicTe: ")),

"deadline": input ("Tepmin BukOHaHHA (YYYY-MM-DD) :

}

self.orders.append (order)
self.save ()

print ("3amMoBysieHHa momaHo.")

modules/resources.py

import json

class ResourceManager:
def init (self, file="data/resources.json"):
self.file = file
self.resources = self.load()

def load(self):
try:

with open(self.file, "r", encoding="utf-8") as f:

return json.load (f)
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except:
return []

def show resources(self):
print ("\n--- PECYPCU ---")
if not self.resources:
print ("Hemae nmaHuMx npo pecypcu.")

return
for r in self.resources:
print (f"{r['name']} - {r['amount']} {r['unit']}"™)

modules/planning.py

import json

class PlanningModule:
def init (self, orders, resources, file="data/program.json"):
self.orders = orders
self.resources = resources
self.file = file
self.program = []

def create program(self):
print ("\n--- ®OPMYBAHHA BMPOBHMUOI IIPOT'PAMU ——-")
self.program = []

for order in self.orders.orders:
self.program.append ({
"order id": order(["id"],
"product": order["product"],
"quantity": order["quantity"],
"status": "=zammaHoBaHO"

})

with open(self.file, "w", encoding="utf-8") as f:
json.dump (self.program, f, ensure ascii=False, indent=4)

print ("Bupobumuuy nporpamy chbopmoranHo.")

modules/execution.py

import json

class ExecutionModule:
def init (self, file="data/execution.json") :
self.file = file
self.records = self.load()

def load(self):
try:
with open(self.file, "r", encoding="utf-8") as f:
return json.load (f)
except:
return []

def save(self):
with open(self.file, "w", encoding="utf-8") as f:
json.dump (self.records, f, ensure ascii=False, indent=4)



def record execution(self):

print ("\n--- ®IKCAIIA BUKOHAHHA ---")

record = {
"order id": int (input ("ID samomjeHHA: ")),
"progress": int (input ("BimcoTox BUKOHaHHSA (%) :

}

self.records.append (record)
self.save ()
print ("ODaHl BuUKOHaHHA 30epexeHO.")

modules/analytics.py
class AnalyticsModule:
def init (self, planning, execution):
self.planning = planning
self.execution = execution

def show report (self):
print ("\n--- AHAJITUYHMIA 3BIT ---")
for record in self.execution.records:

print (f"3amopyenHa {record['order id']}: BMKOHaAHHA

{record['progress']}%")

modules/utils.py
def validate number (value) :
try:
return int (value)
except:
return None

90
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Section: Automation and Robotics

AUTOMATED HARDWARE AND SOFTWARE

MEASURING COMPLEX
Frolov Andrii
Candidate of Technical Sciences, Associate Professor
Kovalenko Maksyvm
Mlasier Student
Sheherbyna Oleksandr
Mlaster Smdent

Kharkiv MNational University of Radio Electronics

Sumarry. An automated hardware-software measuring complex has been
developed. which is designed to conduct studies of solar cells on gallium arsenide

heterostructures and silicon single-transition photoconverters. Also, the developed
autornated hardware and software measuring complex includes the ability to stdy

solar cell modules with relatively large dimensions (30030 cm and more).

Kevwords: solar oella, solar batterics, aofomated software and hardware
asuring comglex.

Introdoction. Nowadays, due to the sharp depletion of natural reserves of fossil
fuels for the gencration of electrical and thermal energy, the problem of finding new
alternative sources of energy, one of which is the energy of the Sun, has bocome
acute. B6% of the produced eleciric and thermal energy is produced at nuclear and
thermal power plants operating on fossil fucls. The operation of thenmal power plants
is sccompanicd by chemical pollution of the environment and depletion of nataral
resources, the wse of nuclear power plants s associated with the problems of ensuring
the safety of their operation and processing of radiation waste.

To solve these problems, the use of solar energy is promising. Photovoltaic
cofverters are used for its conversion, on the Basis of which solar cells and solar
batteries are created. The development of methods for measuring the paramcters of
solar cells and solar batteries in the world 5 given much attention, which is explained
by the need for their accurate and economical certification in the conditions of
increasing production.

Problem solotion amd result. The automated hardware-software measuring
complex is designed for rescasch of solar cells based on arsenide-gallivm multilayer
heterostructured and silicon single-transition photeconverters. In addition, there is a
possibility to study solar cell modules with dimensions of 9040 mm.

The complex provides operational control of owipui parameters of crystals of
photoconverters in order to develop and sont them for the subseguent assembly of
solar modules and solar eells with dimensions of 30=30 cm and more.

In addition, the automated complex can be used in the stuwdy of clecirophy=ical
and output paramcicss of tandem heterostroctured phofoconverters at variation of

14
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paramecters of individual photocells and modes of technological operations,
diagnostics and research of tandem heterostructured photoconverters at varation of
parameters  of individual photocells and modes of technological operations,
diagnostics and rescarch of tandem heterostructured photoconverters with quantum-
dimensional media. The main parameters of photoconveriers are determined by
measured light volt-ampere charactenstics.

For automated measurement of volt-ampere charactenistics it is necessary to use
the interface of the program developed by the authors. The program was used to
obtain: volt-ampere characterstics of a three-pass hetero  photoconverter with
InGaP'GaAs/'Ge structure, a monocrystalline solar module on a photoconverter with a
single p-n junction. The results of measurements confirmed the performance of the
complex and objectivity of the obtaimed information.

Conclusions. Compared to analogs, the automated hardware-software
micasuring comgley has the following advantages:

— high accuracy of measurcrnents (200 poinis for symihesis of volt-ampere
characteristics);

— high specd of measurements (time of measurement of volt-ampere
characteristics is cqual to 10 ms), which allows to perform fast change of samples of
photoconverters and test their large batches;

— relatively large range of corrent and voltage measwrements, which allows o
control both individeal cells, modules and assemblics of photoconveriers;

— availability of mteractive user interface, thanks to which even an
incxperienced user can immediately start measurements without programmer's help,
which will take a little time.
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