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ANNOTATION

Development of postal service starts from 6 thousand years BC. Actually,
first messages were send and service starts later, but these tam-tam drums laid the
foundation of post service. During evolution of humanity people met problems,
and then they tried to find solutions, such a smoke camp fire or pigeon.

Time decreasing consumption system proposes the most optimal rack to
store the package, optimal by size and distance between rack and delivery stake.
Algorithm is intended to decrease time for searching the empty racks and the racks,
which have been already, stored the packages. It will make delivery and sorting
process at receiving much faster and also will optimize consuming free space in
racks.

Automating sorting algorithm is a system, which proposes the most optimal
rack to store the package, optimal by size and distance between rack and delivery
stake. Algorithm is intended to decrease time for searching the empty racks and the
racks, which have been already, stored the packages. It will make delivery and
sorting process at receiving much faster and also will optimize consuming free
space in racks. During delivery, post official will exactly know, in which rack does
the package stored and during sorting, it wouldn't be necessary to look for
optimized rack to place package; in case if post official will not look for optimized
rack, optimized consumption of space will not be actual. In developing of
algorithm Mathematics and Statistics Science were used. And there are intentions
for developing algorithm, working with Internet of Things methodology in future.

Key words: post, post office, history, algorithm, optimize, time, database,
Statistics, development, evolution.



TYWUIH

B.3.6 6-pIHIUBI MBIHXBUIABIKTA IOINTa CEPBHUCIHIH AaMybl €3 OacTayblH
anajapl, TamM-TaM OapabaHgapbl xabapyiama >kiOepyHdiH HETi3iH KalbINTaCTBIPABL.
OBOJIIOLMSA NPOLECIHAE afiaM3aT KONTereH KUBIHAbIKTapFa Tan 6ombl, CUTHAIABIK
aJlayjap *oHe MOLITa KerepIuiHaepi keibipiHiH meiMi 605bIn TaObUIIBL.

Konpmany yakbITHIH KBICKApPTY JKyHeci caleMaeMeHi YTBIMABI 9pi apa
KAaIIBIKTBIFBI JKOHE KojieMi OOMBIHIINA OHTAMHNIEI, copele caKTay SAICIH YCEHIHAIBL
Anroputm oxtaiinanran 60c HeMece COIEMAEMEHI CaKTaylarbl COPeHi i3meyneri
YaKBITTHIH TOMEHAETyre GarbiTTanrad.OcbUiaiina, coneMIeMeNnepAi OTKi3y JKoHe
KaObliian any »XbUIAaMBIPaK JKy3ere acblpbuIaThIH 00JIafpl, COHJAN-aK KOCHIMILA
COpeNepe KEHICTIKTI TYThIHYbl OHTanIaHAbIPBLIa/EL.

ITowta GenmiMineciHzeri opamMaxaTThl CYPHINTay allrOpPHTMBI — Ol moimTa
KyHe Memepin, connai-ak 6epy GeKkeTiHiH KAIIBIKTHIFEIH €CKEPETIH €H OHTaMIIb]
CaKTay cepeciH yYChIHanpl. AJropuTM 60C koHE € OpaMaxaTTel CaKTaJlbIHFaH
copesiepai i3mey yakbITBIH KeICKapTyFa apHanraH. byn opamaxartsl Oepy oHe
CYpeInTay >KyiteciH aifTapiblKTall KBUINaMAATajbl, COHmak-ak 0oC cepenepai
KOMAaHyasl OHTainaHasipaasl. OpamaxaTTel Oepy Ke3iHae noirta OoNiMIIECiHiH
KBI3METKEpi OpaMaxaThIHBIH N9 Kalina OpHalnacKaHBIH HakThl OineTiH Gonanel,
COHZali-aK, CypeINTay Ke3iHAE KBI3METKEPre OpaMaxaTThl CaKTayFa apHajfaH
OHTaMJIEl CopeHi apHaifsl i3Aeyre KakeT OOJMaMibl, erep KbI3METKEP OHTaMJIb!
cepenepzi i3neMereH xxarnaitna, 60c copenepni OHTaHnaHABIPY ©3€KTi GoaMaIBbL.
Anroputman osipieren kesge Matemaruka jxaHe CTaTHCTHKA FhUIBIMAAPEI
KonmaHsuTFad. An 6onamakra Internet of Things omicremMeciMen syMbIC iCTEHTIH
AIrOPUTMIH 93ipiiey Xxocmapiapsl 6ap.

Kint  ce3mep: nowma, nowma  benimuieci,mapux, anzopumm,
OHmaiinanovipLinzan, yakeim, Oepekmep 0a3acel, CMAMUCMuKa, OAaubiHOAY,
380I0YUS.



AHHOTAIIHA

Pa3BuTHE MOYTOBOrO CEpBHCAa HAYMHAETCA C 6-Or0 TBHICAYENCTHS IO H.J.,
TaM-TaM OapaGaHbl MOJNIOXKHJIH OCHOBY OTIpaBKM cooOleHuit. B mporecce
3BOJIOLMH YeJIOBEUECTBA JIOAM CTAIKMBAIKCh C PpaslUYHBIMH IpoblieMamH,
PELIEHHAMH HEKOTOPBIX U3 HHX CTaJId CUTHANBHBIE KOCTPBI M IOYTOBEIE TONYOH.

CucTeMa COKpalleHMsA BpEMEHH MOTpeONeHHA IIpelsaraer Haubonee
ONTHUMAJIbHYIO TOJIKY Ul XPAHEHHs IMOCBUIKM, ONTHMAaJbpHas IO pa3Mepy H IO
pacCTOsHUIO. AJITOpPUTM NpeJHa3HAUYeH [JIA YMEHBIICHHUS BpPEMEHH IIOMCKA
ONTHMANEHO# ITyCTOH HIIM YK€ XpaHsiliel B ce6e MoChLIOK monky. Takum obpasom
BBIZA4a ¥ PHUEM MOCBUIOK OYIET OCYILECTBIATECA 3HAYUTENBHO OBICTPEE, a TAKKe
ONITHMHU3HPYETCs NOTpeOIeHHe IPOCTPAHCTBA HA MOJIKaX.

ANrOpUTM COPTHPOBKHM IIOCHUIOK B NMOYTOBOM OTACNICHHH - 3TO CHCTEMA,
Mpeularamas caMyr ONTHMAIBHYIO IMOJNKY Al XPaHEHHA MOCBUIKM, KakK IO
pa3Mepy, Tak M [0 PacCTOAHMIO OT IT0CTa BHIAAYH. AJNTOPUTM NpPEAHA3HAYEH AJIA
YMCHBIUEHHS BPEMEHU MMOUCKA MYCTBIX @ TaK XK€ YXKC XpaHAMuUH B cebe MOCHUIOK
IONOK. JTO 3HAYMTENbHO YCKOPHT IIPOLECC BBIAAYM M COPTHPOBKH MpH
MONY4EeHHH, a TaK ke ONTHMH3HMpyeT NOTpeGneHue cBOGOAHBIX monok. IIpu
BHIIA4M, COTPYAHMK MOYTOBOrO OTAeNeHMsA OydeT TOYHO 3HATh TAE JIEHKHT
NOCBUIKA, @ NP COPTHPOBKE COTPYAHHMKY HE MNpPHACTCS CaMOMy HCKaTh
ONTUMABHYIO TOJKY [N XpaHCHHs MOCBUIKH, B CIydac, €ClU COTPYAHHK HE
OyZeT ucKaTh ONTHUMAJIBHYIO MOJIKY, TO ONTHMHU3ALINA CBOOOJIHBIX NONOK HE Oyne
aKkTyansHa, Ilpu paspaboTke alropuT™Ma MCIOJb30BAINMChL HAYKHU MaremaTuka #
Cratucrtuka.

KiaroueBbie cioBa: nouma, lloumoeoe omoenenue,ucmopus, anzopumm,

omumusayus, epems, 6a3a OAHHBIX, CMAMUCIMUKA, PA3PAOOMKA, 360IOYUA.
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TYWIH

B.3.60 6-pIHIIBI MBIHDKBUIABIKTA IOIITAa CEPBHCIHIH AaMybl €3 6acTayblH
ananel, TaM-TaM Gapabanpapbl xabapiama XiGepyniH HEri3iH KaJbIITaCTBIPIBL.
OBOMIOLMA NpoLeciHae aaaM3aT KeNTereH KMbIHABIKTapFa Tall OOMAbI, CUIHAIABIK
alaysap >koHe MOIUTA KerepiliHaepi keHOipiHiH mewmiMi OobI TabbUIIBL.

Kongany yakbIThIH KbICKapTy >YHeci ConeMAEMEHi YTBIMABI opi apa
KAIIBIKTBIFBI XKOHE KoJieMi GONBIHINA OHTAMIbI, COpEAe CaKTay SMAICiH YCBIHAMBL
AnroputM oHrtakinaHraH 60c HEMECE colleMJIEMEH] CaKTayJaFrbl COPEHI 137eyaAeri
YaKbITTBIH ToMeHIeTyre OarpiTrainraH.Ocbuiaiia, colleMIeMeNepAl OTKI3y JKoHE
Kabbu1gan ajny >KpUIAaMbIpak XKy3€re achlpbliaTsiH OoJyazbl, COHAAH-aK KOCHIMILIA
cepenepae KEHICTIKTI TYThIHYBI OHTaMIaHABIpELIabI.

Towrta GeniMILIECiHAeri OpaMaxarThl CYpHINTay alrOpuTMbl — Oyi moimurta
XKylie MemmepiH, COHfai-aK 6epy OeKeTiHIH KAIIBIKTEIFbIH €CKEPETiH €H OHTaHIbI
CaKTay cepeciH YChIHABI. AJITOpUTM 00C KOoHE A€ OpamMaxaTThl CaKTaJIBIHFaH
cepenepai i3mey YaKbITBIH KBICKApTyFa apHallraH. byn opamaxattel Oepy koHE
CYphINTay >KyHeciH aiTapibIKTal JKbULIAMAATallbl, QOHnaﬁ-aK 6oc f:epenepz[i
KONZaHyas! OHTailIaHappansl. OpaMaxarTsl Oepy KesiHze nomra 60..711MIIIeCiHiH
KbI3MeTKepi OpaMaXaTbIHBIH 9N Kaijia OpHATACKAHEIH HAKTBI Ginetin Gomassl,
COHJaif-ak, CypHINTAy Ke3iHAe KbI3METKEpIe ODaMaxalThbl CaKrayra apHairai
OHTalnEl copeHi apHaiibl i37Eyre KaXeT 60n1.v1annm: erep KbI3METKED OHTafIE!
Copenepai i3meMereH skaraaiina, 60c cepenepl OHTaHIaHABIPY ©3CKT1 Sonmanel.
Anropurmaun o3ipiereH Kezie MartemaTHKa JKaHe CTal.*ncha FBIILIMAAPEL
KONmansutFan. An Gonamakra Internet of Things amicTeMeciMeH XKYMBIC iCTEHTIH
ArOPUTMIH 23ipJiey *KocmapJiapbl Gap. ) )

Kinrt co3aep: nowma, nowma benimueci,mapux, aﬂz?pumm,
OHMAUAaHObIPLIIEAH, YaAKbIM, depexmep 6asacel, cmamucmuka, OaubIHOGY,

800y UA.



AHHOTAIIVS

PasBuTHE IOYTOBOTO CEPBHCAa HAYMHAETCA C 6-0ro ThICAYENECTHA A0 H.3.,
TaM-TaM GapaGaHbl MOJIOXWIH OCHOBY OTIpaBKM CooOmeHuMHA. B npomecce
SBOJIIOLMHM YeJOBEYECTBA JIIOAM CTAIKHBAINCh C Pa3sIMYHBIMH Mpobiemamy,
PEILIEHAAMH HEKOTOPBIX H3 HUX CTallii CHTHAIIBHBIE KOCTPEI H IIOYTOBBIE FOMyOH.

CucTeMa COKpALIGHHs BPEMEHH TNOTPeGNCHHA MpenaracT Hambonee
ONTHMAJIBHYIO TOJIKY IS XPaHEHHs MOCHLIKH, ONTHMAJIbHAA MO pasMepy M IO
PacCTOSHMIO. AJFOPHTM TpEJHA3HAyeH i YMEHBUICHHS BPEMCHH IIOMCKA
ONTHMasBHOM [MyCTOM MM yXe XpaHAILeH B cebe MmockUIoK MoNKH. TakuM o6pasom
BbIZa4a M TIpHeM IOCHUIOK OyAeT OCYIECTBIATECA SHATUTCIIBHO ObICcTpEE, a TAKKe
ONTUMM3UpYeETCs NOTpebieHne MPOCTPAHCTBA Ha MOJIKAX.

ANrOpUTM COPTHPOBKH MOCBUIOK B IIOYTOBOM OTACICHHM - 3TO CHCTEM3,
NpefTarafomas caMylo ONTHMAIGHYO MONKY [l XPaHCHHH IOCEUIKH, Kak IO
pasMmepy, Tak ¥ II0 PaCCTOAHHIO OT I0CTa BBIIATH. AJITOPUTM TpeAHAa3HAueH A

| YMeHblueHHs] BpeMEHH TTOHMCKa IYCTBIX a TaK XK€ yiKC XpaHAmui B ce6e MOCHIIOK

NONOK. DTo 3HAYMTENHHO YCKOPHT TPOLECC BBIAAYM H  COPTHPOBKH IIpH

| IONlyyeHHy, a TaK Jk€ ONTUMH3HDYCT notpebnenne CBOOOAHBIX MONOK. [Ipu
JeHHss OydeT TOYHO 3HAThb TAE JIEKHT

| BbIJauyM, COTPYAHHMK I10YTOBOro OTAC
'TOCBTKA, a mOpH COpTHPOBKE COTPYZHHMKY HE INpPHASTCA CaMOMy UCKaTh

ONTHMaNpHYKO TONKY [V XpaHeHWs IOCBUIKH, B clly4ae, €CIM COTPYAHHK HE
6yneT uckaTh ONTUMAIBHYIO TOJKY, TO ONTHMH3ALHA cBOOOAHBIX MOJNOK HE Oyne
2KTyanpHa. [Ipn paspaboTke aNITOpPUTMa HCIONB30BAIUCE HAYKH MartemaTHKa Hu

‘Crarucruka.
KiroueBbie cjioBa: nou
omumuzayus, epems, 6a3a OaHHYIX,

ma, IToumosoe omoenenue,ucmopus, an2opumm,
cmamucmuka, paspabomxa, 360104y
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INTRODUCTION

During evolution of humanity people met problems, and then they tried to
find solutions. Development of modern post service is not differing. After up
building huge cities, people trying to optimize their time consuming for secondary
business, like sending or receiving post packages, so people count every minute
spending in post office.

This thesis is dedicated to save post services' clients' time by performing
sorting by algorithm. Automating sorting algorithm is a system, which proposes
the most optimal rack to store the package, optimal by size and distance between
rack and delivery stake. Algorithm is intended to decrease time for searching the
empty racks and the racks, which have been already, stored the packages. It will
make delivery and sorting process at receiving much faster and also will optimize
consuming free space in racks.

Python programming language and SQLite database management system
were chosen to implement this software.

Results of questioning
100 persons were asked one main question and answers in percents are below in

Diagram 1:

How much time it takes an employee to
find your package in post office?

H 1-3 minute
M 4-6 minute

® 7-10 minute
® 11-15 minute

® more than 15 minute

L

Diagram 1

Coming from questioning, you can see that relevance of this t}lesis_is obvif}u's.
Even if there is 21% of fast finding, 33%, 11% and 15% are still being. So 1t 18

very big percentage and it must be decreased by automating sorting algorithm.

6



1. POST SERVICE

A post office is a customer service facility forming part of a national postal
system. Post offices offer mail-related services such as acceptance of letters and
parcels; provision of post office boxes; and sale of postage stamps, packaging, and
stationery. In addition, many post offices offer additional services: providing and
accepting government forms (such as passport applications), processing
government services and fees (such as road tax), and banking services (such as
savings accounts and money orders).

1.1 History of post services

Prehistoric people used voice to convey important information, which
contributed to the emergence of articulate speech. However, the oral transmission
of messages was imperfect, since the human voice is heard only at close range. To
enhance the transmitted sound of a millennium ago, hollow tree trunks and later
drums (about 6 thousand years BC) began to be used. With the help of conditional
shock signals, news was transmitted from one settlement to another. In addition,
people used to transmit news fire and smoke. Tam-tam drums are still used for
long distance communications by African tribes [1], and smoke from campfires as
far back as the twentieth century was used for the same purposes by the Indians of
Canada [2].

Figure 1 Campfire of Indians

The next type of connection in the history of mankind was the messengers -
first foot, later mounted. In the ancient states of Mesopotamia, Egypt, Greece,
Persia, China, the Roman Empire, there was a well-established state postal
communication: written messages were sent with pedestrians and mounted
messengers on the principle of a relay [3] [4]



Figure 2 Tam tam drums of Indians

The history of the post is closely related to the history of writing. With the
nception of the latter information was sent in a written form, which marked the
)eginning of the postal service. Initially, this connection was episodic. With the
'mergence of slave states in the Ancient East, whose rulers needed constant
nformation about the situation in their own country and in their territories, postal
ommunication began to acquire an orderly character [35].

Figure 3 Mounted messenger

The first institutions of an orderly messaging service arose early enough in
icient times [5]. For the first time, a postal message appeared about 5,000 years
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ago in Mesopotamia to transmit information imprinted in the form of a clay letter.
No less ancient is the postal service in Egypt [4].

Initially, such services were used mainly for military purposes and were not
intended for communication between civilians. Such were the communications
services in Ancient Egypt, Assyria, Babylon and Persia. They were especially
developed in Egypt and can be considered the forerunners of modern postal [5].
During the Fourth Dynasty of the Pharaohs (2,900-2,700 BC), a special hiking
service (hikers), as well as horse riders, operated along the military roads with
Libya, Ethiopia and Arabia [4].

— s

Figure 4 Messenger of Ancient Egypt

Ancient Egyptian mail was based primarily on the use of numerous
pedestrians, thanks to which the pharaohs could easily communicate with remote

Figure 5 Egypt papyrus



provinces. In Beni-Hassan, on the wall of one of the tomb caves dating back to the
Middle Kingdom, a messenger is depicted conveying a message to the official
about the invasion of the enemy tribe. [2] It is known about the professional
messengers that existed in Egypt during the XII dynasty (1985-1785 BC), which
carried royal orders up to Asia. The chasers had to overcome long distances as
soon as possible. For the transportation of letters, pigeons were also used.

The idea of a postal business in ancient Egypt can be obtained from a
document on papyrus, dated about 255 BC. E. And containing the mail delivery
account by one messenger. Such a highly developed postal system soon began to
spread in other countries.

Figure 6 Pigeon messne )

Postal business in the Persian monarchy - in the form of a clear system of
postal communication, known as the "angareion" - was introduced in the VI
century BC. [4], at the time of King Cyrus II (550-529 BC). The transmission of
messages was carried out mainly through horse messengers (hangars). However,
there are indications that such a postal system existed in Persia much earlier. It is
known from the descriptions of Herodotus and Xenophon [2] that, under Cyrus II,
postal stations were set up on the most important roads, separated from each other
at a uniform distance, which was approximately the horse's daytime run. These
stations served couriers for recreation [6] [7].

In Greece, the postal system was well established in the form of land _and sea
mail services [4], but it could not significantly develop because of the mu‘ltlt"ude of
city-states fighting among themselves. Governments for the transmission of

10



messages had, as a rule, at their disposal, the hoshest messengers. They were called
hemedromes (Greek) [8]. Runners-runners overcame the distance of 55 stages
(about 10 km) per hour and 400-500 stages for one flight [2].

5 o
o

Figure 7 Ancient Greek messenger

The most famous of these couriers was the Philippines, which according to
the legend of Plutarch in 490 BC. E. Reported to Athens about the victory in the
Battle of Marathon and died of exhaustion. This run was the first Marathon in
history. Philipid gave only an oral message.

To send especially urgent messages, in the ancient times, they sent
messengers. As Diodorus of Sicily writes, one of the commanders of Alexander the
Great kept at his staff messengers - horsemen on camels [2].

In the Roman Republic, the postal order was probably borrowed from the
Persians. In the beginning, only rich patricians who owned numerous slaves had
their own messengers [2]. For government and private purposes, there were
messengers, as well as private entrepreneurs who hired wagons and pack animals.
Their colleges were united in one corporation. Gaius Julius Caesar laid the
foundations for the creation of the state mail proper, which arose and was greatly
developed under Emperor Augustus. In those days the post was called cursus
publicus, was subordinated directly to the emperor and was not allowed for private
messages. Thanks to a single postal network, there was a link between the separate
parts of the Roman Empire [2]. It was a huge, branched postal system that operated
according to strict regulations [4].

Postal shipments were carried out by land with the help of horses, by sea -
by ships. In larger centers, post-office stations were established, which served for

11



rest and overnight travel of horsemen and drivers and usually stood one on the
other for the day's journey. Standing and pack animals and, if necessary, wagons
stood here [2]. Between each two mansiones (at a distance of 7-14 km), 6-8
smaller stations were constructed to change the horses. In those days they could
say: “Statio posita in ...” which meant "station located in such and such a place".
From the Latin word “posita”, the most likely word was "post" [2].

Figure 8 Ancient Greek Ship

Hasty packages were sent through horse couriers, traveling were transported
in light wagons, various kinds of luggage - in carts. The use of state mail was
allowed only for state purposes and certain officials. In urgent cases, entire military
detachments were transported by means of cursus publicus. As an exception, and
on the basis of special permits, other persons, traveling officials, especially
veterans, and later - clerics could use state mail, which gave rise to various abuses.

The main management of the state mail was concentrated in the hands of one
of the highest state officials: first prefect of the praetorian, and from the time of
Constantine - the master of offices. Post office management in the provinces
belonged to the governors, under which the technical part of the mail consisted of
special prefects, later - procuratores cursus publici. The supply of horses, other
vehicles and riders was a natural obligation of the surrounding population and
residents of the conquered countries, where the content of the mail was a very
heavy burden.

Although the activities of Roman state mail were limited to government
needs, it was of great importance. Thanks to an excellent network of roads,
security and order of communications, as well as extensive correspondence
between civil and military authorities, an unusually lively movement developed at
public post stations. Distances from Britain to the Balkans, the Caucasus, present-
day Turkey, Syria, Palestine and Jordan and from the mouth of the Rhine to the
Libyan Desert and Alexandria could be overcome relatively quickly. If Caesar,

12



using variable private horses, could do 100 miles a day, then Tiberius, with the
help.of cursus publicus, traveled twice as much a day. Of the most important
provinces, the news was received daily in Rome. At stations along the busiest
roads, there were 20-40 harnessed horses and mules. This organization lasted until
the fall of the Western Roman Empire, with its fall, and cursus publicus. In the
Eastern Roman Empire, the state post existed until about 520.

Figue 9 Postal Hr and les

For private mail, they usually used the services of traveling friends, which
caused a long delivery time. So, there is a case when someone Augustine received
a letter in nine years. If the distance to the addressee was not very large, the Roman
sent his slave, who on foot crossed the day to 75 km [6] [8].

Other highly developed cultures
In China, the postal service of foot and horse messengers arose quite early [4]; It

was founded during the Chou dynasty (1123-249 BC). In those days, the postal

g

Figure 10 Chou dinasty
13




message was maintained with the help of 80 messengers and eight main couriers,
fgr which at a distance of 5 km were arranged food for food and at a greater
dlstanpe - items for overnight. This postal system was si gnificantly expanded under
the Qin dynasty (221-206 BC) and especially under the Han dynasty (206 BC-
220).In the heyday of the Mayan culture, there was also a well-developed
messenger service, but little is known about it [8].

o e

7 iy 13 iy ", \\\:x‘:'“i'\
Figure 11 Clovis - king of France

With the fall of the Western Roman Empire in Europe, there was hardly any
functioning system for conveying news. Only Clovis (king of France from 482 to
511) tried - without much success - to recreate the postal connection from the
remnants of Roman state mail. By the time of Charlemagne (768-814), messages
were delivered with great difficulty. Charlemagne and his successors did not make
serious attempts to restore Roman state mail. The establishment of the messengers,
which existed under the Carolingians, adjoined the people's division into stamps
and with the rapid disintegration of the monarchy did not receive wide
development. The princes-feudal lords sent letters and things through the
messengers and the drivers who were provided by their subjects.

Monastic and university mail
In the feudal medieval Europe of the 11th-15th centuries, with the fragmentation of

state power, the dispatch of news was mainly undertaken by individual spiritual
and secular corporations. In the exchange of thoughts, the church was most in need
then, both because its structure rested on the beginning of centralization, and
because for a long time it was the only bearer of the intellectual life of peoples.
Archives of church institutions and the registers of the Roman Curia testify that at
the very beginning of the Middle Ages there was a lively exchange of messages
between the head of the Catholic hierarchy and its members; But there is no
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indication of the existence of a special church institute of couriers or couriers. Only
- between numerous ramifications of spiritual orders were the right relations

| ' maintained through mediocre wandering monks, who served as messengers and

took with them reports. Monasteries thus had their own system of communications
- monastic mail. Monastic couriers maintained contact between individual
- monasteries and the head of the church in Rome, between monastic orders and
their brotherhoods. In the lands of the German order for this purpose a special
administration arose and stations for changing horses were established.

At universities, where students flocked from a variety of countries,
corporations of professional messengers also enjoyed different privileges. In the
XII-XIII centuries, the university's messengers were famous in Bologna, Salerno,
Naples, Montpellier, Toulouse, later - the messengers of the Sorbonne University
in Paris. University post messengers maintained contact between students and their
families; Some of the university post for a fee delivered to private individuals.

The further development of society, primarily trade and crafts, and also of
science and culture, contributed to an increase in interest in the transmission of
messages and led to the emergence of numerous and varied services of messengers
and mails of cities serving merchants and artisans. Gradually, the right to use these

mails became available to other segments of the population.
Merchant mail was opened at large trading houses, which contained their

own couriers. Soon, individual merchants began to borrow this idea and combined
50 that the collected mail could be transported to destination. The beginning of the
merchant's mail can be found in the Republic of Venice. At the same time, there
was still no single state mail.

Somewhat later, the so-called "butchers’ mail" arose. The shop of butchers,
who made extensive trips for their purchases, assumed the transportation of letters
and parcels, in agreement with cities and merchant guilds. In some cities of
southern Germany, it was imputed to the butcher shop as a duty, in exchange for
which it was exempt from community service. Thus, a post of butchers, which
existed until the end of the 17th century, was formed, and in places was given the
status of a state institution.

With the development of urban liberties, one of the most important means of
communication in the Middle Ages was the institution of city messengers, which
from the fourteenth century existed almost everywhere, but developed especially in
large shopping centers in Germany and Italy. Of the many regulations that have
survived to the city's messengers in Cologne, Mainz, Nordhausen (XIV century),
Strasbourg (1443), Augsburg (1552), Breslau (1573), etc., it can be seen that they
were in charge of the city council, which Swearing oath to obey. They did not
receive salaries from the community, or from individual corporations or merchant
guilds. Speaking from the city on certain days, they were on horseback or on foot
in a timely manner, delivered to the destination correspondence of the city
administration, as well as letters and parcels of citizens, from which they charged a
fee. The institute of urban messengers was firmly and widely developed thanks to
the alliances of cities on the Rhine and in Lower Germany. Riders of the Rhine
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Town Union supported the right messages from Cologne and Mainz via Frankfurt
to Nuremberg. The couriers of the Hanseatic cities, maintaining the connections
between Hamburg, Bremen, Amsterdam and Antwerp, and also to the east through
Stettin, Danzig and K&nigsberg all the way to Riga, were famous for their accuracy
in meeting deadlines. In southern Germany, the first place was occupied by the
messengers of Augsburg. In addition to the lines to Nuremberg (three times a
week), Lindau and Regensburg, they maintained communications with Italy; To
Venice they arrived via Brenner in eight days.

Modern centralized mail originated with the strengthening of state power. In
France, Louis XI edict June 19, 1464 established the royal couriers (fr. maitres
coureurs royaux). On all his possessions there was a network of stations for
changing horses; At the head of the whole organization stood the grand maitre.
This post was intended solely for the needs of the government; Royal couriers
under the death penalty were forbidden to carry out assignments of private
individuals. In the Charles VIII patent of January 27, 1487, the royal couriers are
named chevaucheurs en postes. Shortly thereafter, not only in France, but also in
Germany and Italy, the name of the post office meant all the sets of regulations that
were established by the state or under the control of the state for the forwarding of
both governmental and private correspondence and for the carriage of passengers,

Figure 12 Franz von Taxis
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The first experience in the organization of mail, in the most real sense of the
word and on a broad international basis, was made by members of the Tasso family
(later Tassis or Taxis, in addition to the name Tourn) from Bergamo, who accepted
the messages between the Habsburg possessions. The post office of Turn-and-
Taxis existed from the second half of the 15th century until 1867 and made a
tremendous contribution to the development of postal communication in Europe
[21 (5] [7] [8].

After the fall of the Western Roman Empire in its territory from Spain to
Persia, the domination of the Arabs was established. In the 7th century, a well-
organized regular postal service appeared in the Muslim caliphate, which private
individuals could use to a limited extent. The existing postal services became even
more developed. Postal couriers had special insignia to be recognized from afar.
They were given special signs, idiosyncrasies, which were hung around the neck
and over the shoulder with the help of yellow ribbons.

There are data on the Inca mail in Peru and the Aztecs in Mexico. Here,
before the beginning of the 16th century, postal messengers existed, which, in
addition to state communications, brought fresh fish, fruits and other products to
the Tsar's table.

Ghosts of the Aztecs passed almost all the messages verbally. They wove
red ribbons in their hair or waved a dagger at the joyous news (for example, about
victory); Bad news was transmitted to the king, kneeling [2] [7] [8].

In the 16th-17th centuries, a centralized royal post appeared in France,
Sweden, England and other countries. The idea of postal regalia, that is, the
exclusive right of the government to keep postal institutions within the state
territory, was first put forward at the end of the 16th century, and in the 17th
century it began to be carried out in life. The first of the German princes, who
founded the government post and recognized the nature of the monopoly, was the
great Elector Frederick William (1646). His example was followed by other

Figure 13 Great Elector Frederic William
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- significant imperial ranks. At the same time, the content of mail began to be
- viewed not only as a right, but also as a duty of governments.
With the development of production relations and the emergence of
- capitalism, it became necessary to organize a regular and rapid postal
communication both within countries and between countries. Already at the
~ beginning of the 18th century, there were statesmen (for example, Friedrich-
* Wilhelm I in Prussia) who abandoned fiscal views of the post office and saw its
task in reducing the cost of postal tariffs and possibly making postal
communications more affordable for the population. Unlike France, where postal
letters were declared a public monopoly, but along with government mail there
were private enterprises for the transport of passengers, in the larger German
states, the activity of government mail included both the forwarding of letters and

goods, and Transportation of passengers.
In those days, the arrival of a postal coach to a small town was a whole

event. About the approach the postman loudly blew in a post horn. News was
delivered at a speed of 70 km per day - so much traveled the mail diligence [2].

The governmental post of Saxony, Braunschweig-Hanover, Hessen,
especially Brandenburg-Prussia, was famous for its expedient organization. On the
main Prussian line Kleve - Memel post from 1655 went twice a week; From
Koenigsberg to Berlin, she arrived at 4 days, from Koenigsberg to Kleve - in 10
days. This was an extraordinary speed for that time. In addition to the branches to
Hamburg, Stettin, Leipzig and Breslau, postal messages were maintained in the
west with Holland, in the east - with Warsaw and Swedish mail in Riga. In the
business of passenger transportation, Prussia, however, already in the late 18th
century was surpassed by countries with more comfortable roads. Moreover, the
success achieved by Prussia in 1821, when so-called Germans were established,
was struck by his contemporaries. Nagler'sche Schuellposten, with convenient for
traveling crews.

In the XIX century a radical revolution in the postal business was caused by
the spread of railways and shipping companies. The appearance at the.beginning of
the XIX century of a steam locomotive and steamer, and at the b.egmnn}g of the
20th century the aircraft significantly increased the speed of sending mail. Pgstal
communication became a nationwide one and began to serve the entire population.
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By the combination of rail and steamship lines, it was possible to establish
correct post messages between the most remote countries. The first experience in
this direction was made in 1835 by Lieutenant Veghorn, who was in the English
service, who organized the Anglo-Indian mail, which was transported from
Marseilles to Alexandria by steamers, from there first through the Mahmudie
channel and then by rail to Suez, then again delivered by steamships In Bombay
and Calcutta, At the beginning of the 20th century, this mail was delivered through
the tunnel of Mont-Seni to Brindisi, from where it was directly transported by mail
Steamers through the Suez Canal to India and the countries of the Far East,

In 1820, an envelope was invented by a merchant of paper Brever in
Brighton, An important milestone in the history of postal communication was the
issue of a postage stamp in 1840 in the UK. Later, custom-made envelopes began

to be used in England and its colonies.

N

Figure 15 USA

Stamp parcels appeared in 1857 in the United States of America, in 1864 - in
the New South Wallis, in 1868 - in the North German Union; All such parcels were
introduced later in 66 countries. Forms for closed letters were introduced in 55
Countries, originally in 1879 in Paris; In Argentina and in France there are forms
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with a paid answer. Forms for postal orders appeared in Braunschweig in 1865 and
then were introduced in 14 countries; Only in three countries there were stamp
envelopes for postal money orders.
| The idea of the invention of an open letter (post-card, or postcard) belongs to
~ the former German general-post director Henry von Stefan. At the 5th Conference
- of the German Postal Union in Karlsruhe in 1865, Stephan in a memo noted the
| . inconvenience of the existing form of writing, which was not simple and concise
and was associated with a loss of time in choosing paper, folding it, investing it in
an envelope, The label of the brand, etc. In addition, it was not customary in an
ordinary letter to be limited to short sentences, and under such conditions the speed
of writing was not achieved. The initiative to introduce an open letter belongs to
Austria, where in 1869 the first postcards appeared. Open letters with a paid
response appeared in 1872 in the German Empire. In the future, open letters were

introduced in 171 countries, with the answer paid - in 140. . .
Thanks to the timing of the arrival of the Atlantic steamers with the Pacific

Railway trains in North America, and the latter with the shipping lines coming
from Vancouver and San Francisco, it became possible to send a letter from
Europe to Japan in 30-35 days. Being immediately sent from Japan further (to
India), such a letter could make a round-the-world trip in 85 days [10]. With the
end of the Great Siberian Railway at the beginning of the 20th century, the journey
from Europe to Japan was reduced by six days, and the letter could bypass the

globe in less than 80 days. :
As the network of railways expanded and branched, and the number of daily

trains increased, the number of mail arriving and departing in the area daily
increased. This was supplemented by improvements injtroduced ir}to the
organization of the mailing device itself, for example, rural mail, the establishment
of a cheap and uniform mail order, the introduction of a number of new postal
operations.

P V(;/'itsh the invention of the Telegraph (1832), the telephone (1876) and the
radio (1895), postal communication has not lost its important role of a means of
communication of millions of people. In the telegraph qfﬁce, the post found
powerful assistance and completion, as a result of yvhlch 'almost all §tates,
following the example of Germany, combined postal business with telegraphic to a

great benefit for both departments. . . , ) d
Finally, international postal relations received a solid foundation an

guarantee in the organization of the Universal Postal Union, wh?ch embracgd ‘all
cultural countries. One of the founders of the Universal Postal Union was Heinrich
von Stefan, who made a significant contribution to the development of German and
international postal services in the 19th century. o ' .
In 1874, at the First World Postal Congress, 22 countries, 1ncl}1d1ng Russia,
signed the Universal Single Postal Agreement and formed the Um'versal Posta{
Union (since 1878 - the Universal Postal Union). In 1878, the Universal Pos.‘tei1
Convention regulating the exchange of correspondence was concluded, whic

contains written communications [5] [7] [8] [11].
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! It is impossible to describe in words how far the influence of evolution and
~ revolutions has gone in the postal service, on land and on the sea. Mail for sure can
be called a great achievement of mankind. The world of 1782, which followed the
American War of Independence, was concluded only after negotiations lasting
more than two years. Prussia and Austria fought in 1866. The campaign took seven
days; Seven weeks have passed since the declaration of the war until the formal
conclusion of peace. Obviously, the temporary difference in both cases was due
only to the fact that in one case the news went on longer, and in the other case it
was faster.

The market of unmanned aerial vehicles (UAV) is experiencing a huge rise.
Now it has about the same potential as the production of cars 100 years ago. It is
obvious that the most important innovative developments in the sphere of UAV
and the explosive development of the industry are ahead, and who will offer the
world the best technical solutions, he will get a chance to collect all the cream from
the market. And it will happen in the very near future. In just two or three years,
today popular multicopters and unmanned aircraft risk to make room before the
new invention - convertoplan (combines the qualities of a helicopter - take off
vertically and hang in the air, and the aircraft - to travel long distances). In any
case, this scenario counts Novosibirsk company "Optiplein Unmanned Systems" -
a developer of ultra-small UAVs with a variable aerodynamic scheme. Having
invented, tested and received orders for the production of a hybrid model, the
company intends to launch the world's first lightweight unmanned industrial

envelope in mass production until mid-2017.

1.2 World of drones

Inspired by Novosibirs
convertoplan, the head and fo
Bezos, simultaneously developing the aerosp
of 2013, an American entrepreneur announce
unmanned vehicles, called Amazon Prime Auir.

k technicians and inventors to create an unmanned
under of the Amazon.com Internet company Jeff
ace company Blue Origin. At the end
d a delivery service with the help of
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Figure 16 Amazon postal drone

"The idea of creating a business for me appeared shortly after Bezos uttered
his famous phrase - said that in the coming years, Amazon Prime Air will be as
frequent in the sky as wagons on highways. After that, many companies around the
world turned in the direction of drone. Interest in this market has multiplied ", -
recalls the owner and CEO of the company" Optiplein Unmanned Systems "Kirill
Yakovenko. And the Novosibirsk businessman wanted not only to make drones,
but to create his own network of dronomats - not yet existing in the world network
of automatic receiving and issuing small-size shipments of UAVs.

At the time of the creation of the business in 2014, the head of the Optiplein
Unmanned Systems had a clear understanding that none of the ultra-small UAVs
on the world market meets the requirements for fast, cheap and long-distance (tens
and hundreds of kilometers) delivery of goods through the air. "We went to the
market at the moment of colossal public interest in multi-copters. By this time, a
large number of models appeared on the market, but if they met the requirements
of private photo and video shooting, they were completely inadequate for the
delivery of goods or for long-term monitoring. Multicopters have too low
horizontal speed, short range and short duration of horizontal flight, - says Kirill

Yakovenko.

1.3 Kazakhstan post service
The joint-stock company Kazpost is a Kazakh company, the operator of the

Kazakh national postal network. The headquarters are in Astana. Member of the
Universal Postal Union, a principal participant in international payment systems

VISA International and MasterCard Worldwide.
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Figure 17 Kazpost logo on Kazakhstan map

The postal branch of Kazakhstan conducts its history from the pre-
revolutionary and Soviet periods. With the acquisition of Kazakhstan's
independence, the history of the formation and activities of Kazpost JSC as a

national postal operator and legal entity began.
Since 1992, Kazakhstan is a full member of the Universal Postal Union

(UPU) [9]. On April 5, 1993, according to the resolution of the Cabinet of
Ministers of Kazakhstan "On improving the structure of management of the
telecommunications industry in the Republic of Kazakhstan", mail and
telecommunications were divided. In November 1995, the State Post became an
independent economic entity, having been transformed into the Republican State
Postal Communication Enterprise (RGPS) [10].

In the summer of 1999, a radical reform of the postal service began after the
adoption of the government's decision of May 27, 1999, "On measures to stabilize
and improve the financial health of the postal industry." On December 20, 1999,
the RSEPS was transformed into Open Joint-Stock Company Kazpost with 100%
State participation in the authorized capital; It was registered with a total capital of
KZT903.66 million, the initial authorized capital of the company was formed
exclusively in the form of buildings and equipment. The situation was exacerbated
by the severe financial condition of the postal industry - the debt of the RSHPP for
the period from 1993 to 2000 to accumulative pension funds, wages and taxes was
KZT 140 million, the accumulated losses of past years for these years amounted to

More than KZT250.6 million [10] . | .
The program for the development of the postal industry and the formation of

the postal savings system for 2000-2003 marked the beginning of the creation of a
Postal savings system in Kazakhstan on the basis of a retail network of postal
Communication departments. As a source of financing for its 1mp.lel'nentat10n, a
loan from the Islamic Development Bank in the amount of $ 9 million for state
guarantees, the issue of domestic bonds worth KZT1.4 bn., As well as the constant
increase of the company's authorized capital by the government. Kazakhstan
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‘became the first state in the CIS to develop a postal savings system. The results of
‘the activities of Kazpost JSC for the creation of a full-fledged postal savings
System were recognized as successful Regional Commonwealth in the field of
- Communications (RCC) [10].

In December 2007, Kazpost received the status of an associate member of
the international payment system Visa International and started issuing payment
cards Visa [10]. In January 2013, Kazpost became a principal member of
MasterCard Worldwide, since August 2013 - a principal member of Visa

International. [11]

TR,

€

Figure 18 Visa Master Card logo

idi Kazpost GmbH, was established in

In February 2008, a subsidiary company, mi ;
Germany togethrgr with German partners to perform logistics functions, catalog
trading, collecting and forwarding mail correspondence from Germany to

Razakhstan [10]. ithin the framework of the postal network

On December 19, 2012, wi .
rnodernirzlation carried out by Kazpost, the first 24-hour post office in Kazakhstan

g ' n !
was opened in Astana. The first 24-hour customer service area "Post-24 pr_owtniess
postal and financial services, servicing employees of more tlhzan 1330 ministries,
departments, state holdings, national companies and residents. [12] [13].
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The transformation program
The goal of the Transformation Program is to standardize and optimize

business processes and conditions that ensure the quality of service delivery,
Increase the efficiency of the company's activities, create a single information

space and corporate culture.
The transformation program is a complete cycle of transformations from a

management system, development of a strategic vision, setting of processes and
KPI, implementation of IT solutions to the management of changes and
achievements of the final result jointly with the client.

Stages of the Transformation Program:
Stage 0 "Preparation and mobilization" (March - June 2014);

Stage 1 "Diagnostics and Design” (July 2014 - June 2015);
Stage 2 "Planning" (July - October 2015);
Stage 3 "Implementation” (beginning - 4th quarter 2015 -2020).

In September 2014, in Almaty, Kazpost JSC put into commercial operation the
first automated mail station - post-office.

Figure 19 Kazpost Postamat
December 28, 2015, in Astana, Kazpost JSC opened the first supermarket of

parcels,
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Figure 20 Kazpost supermarket
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2. USED TECHNOLOGIES

Python is a high-level general-purpose programming language designed to
improve developer productivity and code readability. The syntax of the Python
kernel is minimal. At the same time, the standard library includes a large amount
of useful functions.

Python supports several programming paradigms, including structural,
object-oriented, functional, imperative, and aspect-oriented. The main architectural
features are dynamic typing, automatic memory management, full introspection,
exception handling mechanism, support for multi-threaded computing and
convenient high-level data structures. The code in Python is organized into
functions and classes that can be combined into modules (they in turn can be
combined into packages).

The reference implementation of Python is the CPython interpreter, which
supports the most actively used platforms [14]. It is distributed under the free
license of Python Software Foundation License, allowing it to be used without
restrictions in any applications, including proprietary [14]. There are
implementations of interpreters for JVM (with the ability to c'omplle), MSIL (with
the ability to compile), LLVM and others. The PyPy project offers a Python
implementation using JIT compilation, which greatly increases the speed of

€xecution of Python programs. | |
e i ping programming language, new versions (with

Python is an actively develo ! ; ‘ l
the addition / modification of language properties) are published approximately
of this and some other reasons, Python does

every two and a half years. Because
not have ANSI, ISO or other official standards, and CPython does.

@. python’

Figure 21 Python Logo

2.1 Philosophy of Pﬁﬂ?: to a certain programming philosophy 'called "The

2 Python dfv?'lopefSP ahon.. or "Zen Python") [15]. Its text is given by the

P;?h of P Ythont ( S;Itlhe}go mm:and "import this" (it works once per session). The
on interpreter

author of this philosophy i Tim Peters.

The text of philosophy:
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Beautiful is better than ugly.

Explicit is better than implicit,

Simple is better than complex.

Complex is better than complicated.

Flat is better than nested.

Sparse is better than dense.

Readability counts.

Special cases aren’t special enough to break the rules.
Although practicality beats purity.

Errors should never pass silently.

Unless explicitly silenced.
In the face of ambiguity, refuse the temptation to guess.
There should be one — and preferably only one — obvious way to do it.

Although that way may not be obvious at first unless you’re Dutch.

Now is better than never.
Although never is often better than 'right now".

If the implementation is hard to explain, it’s a bad idea.

If the implementation is easy to explain, it may be a good idea.
Namespaces are one honking great idea — let’s do more of those!

2.2 History of Python _
The development of the Python language was started in the late 1980s [16]

by the employee of the Dutch CWI Institute Guido van Rossum. For distributed

OS Amoeba needed an extensible scripting language, and Guido began to Wl:ite
Python at his leisure, borrowing some lessons for the ABC language (Guido

participated in the development of this language, focused on tef'iching
programming). In February 1991, Guido published the source text in the
newsgroup alt.sources [17]. From the beginning, Python was designed as an

object-oriented language.

il A
Figure 22 Old Logo of Python
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Ij The name of the language did not come from the species of reptiles. The
" author named the language in honor of the popular British comedy TV show of the
| 1970s "Monty Python's Flying Circus". However, still the name of the language is
' more often associated with the snake than with the transfer - the icons of files in
! KDE or in Microsoft Windows and even the emblem on the site python.org (before
. the release of version 2.5) depict snake heads. An important goal of Python
| developers is to make it fun to use. This is reflected in his name, which came from
| Monty Python, [18]. It is also reflected in the sometimes playful approach to
tutorials and reference materials, such as usage examples that use the concepts of
spam and eggs instead of the standard foo and bar.
Having a friendly, responsive user community is considered along with
Guidot's design intuition as one of the factors in the success of Python. Language
development takes place according to the strictly regulated process of creating,
discussing, selecting and implementing PEP documents (English Python
Enhancement Proposal) - proposals for the development of Python.
On December 3, 2008, after a long test, the first version of Python 3000 (or
Python 3.0, also using the Py3k abbreviation) was released. Python 3000
eliminates many architectural flaws with the maximum possible (but not complete)
compatibility with older versions of Python. Both branches of development are

supported today (Python 3.x and 2.X).

2.3 The impact of other languages on Python .
Appearing relatively late, Python was created under the influence of many

programming languages:

high-level data structures (map)

e ABC - indents for grouping operators, ‘
in the

Pvthon was actually created as an attempt to COITECt errors made

design of ABC);
e Modula-3 - packages, modules, us

function arguments (this was also a

e C, C ++ - some syntactic constructions
- he used the most consistent designs fro
from C programmers to Python);

Smalltalk - object-oriented prograrpming; .
Lisp - individual features of functional programming (la

filter and others); ' ‘
Fortran - slices of arrays, complex arithmetic;

i - list expressions; .
+ Miranda i hreading (some of the functionality of the

_ modules logging, unittest, t ] i
) (J)Erl;:inal module is not implemented), xml.sax of the standard library, sharing

finally and except when handling exceptions, using @ for decorators;

e Icon - generators.

e else together with try and except, named

ffected by Common Lisp);
(as Guido van Rossum himself writes
m C, so as not to cause hostility

mbda, map, reduce,
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° Most of the other Python features (for example, byte-compiling source code)
have also been implemented earlier in other languages.

Portability

Python is ported and works on almost all known platforms - from PDAs to
mainframes. There are ports under Microsoft Windows, almost all versions of
UNIX (including FreeBSD and Linux), Plan 9, Mac OS and Mac OS X, iPhone OS
2.0 and above, Palm OS, OS / 2, Amiga, HaikuOS, AS / 400 and even OS / 390,

Windows Mobile, Symbian and Android.
As the platform becomes obsolete, its support in the main branch of the

language stops. For example, with the 2.6 series, support for Windows 95,
Windows 98 and Windows ME is no longer supported. However, on these
platforms, you can use the previous versions of Python - at the moment the
community actively supports Python versions starting from 2.3 (for them there are
fixes).

In) this case, unlike many portable systems, for all major platforms, Python has
support for specific technologies for this platform (for example, Microsoft CQM /
DCOM). Moreover, there is a special version of Python for the Java virtual
machine - Jython, which allows the interpreter to run on any system that supports
Java. while Java classes can be directly used from Python and even be written in
Py’[h,on. Also, several projects provide integration with the Microsoft .NET

platform, the main ones of which are IronPython and Python.Net.
Structures

I?;tfogygle;piﬁi dynamic typing, that is, the type of the Yariabﬂlg 'is defined only
at runtime. Therefore, instead of "assigning a value to a variable," it's bgtt_er to talk
about "associating a value with a name". In Python, thel"e. are bullt—'m types:
Boolean, string, Unicode string, an integer of arbitrary precision, a ﬂoatmg-po‘lln.t
number, a complex number, and some others. From collections in Pythonbl?ultt.
list, tuple (unchanged list), dictionary, set and others. All values are objects,

' ' ' lasses.
including functions, methods, modules, ¢ se |
Y(g)u can add a new type either by writing a class, or by defining a new type

in the extension module (for example, written in C). The class system SUPI;OI‘?S;
inheritance (single and multiple) and metaprogramming. It is possible to inheri

s ; i1t s and extension types. _ .
rom I]LO]Tlolljza?:elét;na?ép;iif;ded into reference and atomic. To atomic are int, llzigagg
version 3 any number int, since in v'ersmn' 3 there is no size Ill’nlt)? c(:iom\;;hile e
some others. When assigning atomic .ob_]ects, their \ialttlle lsfco.ptllfeaassi ot
reference only the object pointer 18 copied, so both variables a tzlI ks ex&; -

lue. Reference objects are mutal?le aqd unchangeable. ; ;
use the same va and lists, dictionaries and many other objects are

. s are immutable, :
strings and tuples are 1 an unchangeable list, In many cases, tuples

. nle in Python fs, in fact, gy T
"‘;»:(l)”l;hl[‘fslé‘: ;‘;111‘;11L]i€1'9 320 if you do not plan to change the sequence, it's best to use
I. { 3 ¢ DLy

them. |
Syntax and semantics
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The language has a clear and consistent syntax, thoughtful modularity and
scalability, so that the source code written in Python programs is easy to read.
When passing arguments to functions, Python uses a call-by-sharing call.

Operators

The set of operators is quite traditional.

Conditional statement if. Alternate block after else (otherwise). If there are
several conditions and alternatives, you can use elif (abbreviated from else if).
Operators of the while (while) and for (for). Inside the loop, you can use break and
continue to interrupt the loop and go directly to the next iteration, respectively.

The class definition operator.

Operator of definition of function, method or generator def. Internally, it is
possible to use return to return from a function or method, and in the case of a
generator, yield.

The try-except-else or try-finally exception handling operator (since version
2.5, you can use finally, except, and else in one block).

The pass statement does nothing. Used for empty blocks of code.

One of the interesting syntactic features of the language is the selection of
blocks of code using indents (spaces or tabs), so in Python there are no parentheses
for begin / end, as in Pascal, or braces, as in C. This "trick" allows you to reduce
the number of lines and characters in the program and accustoms to a "good"
programming style. On the other hand, the behavior and even the correctness of the
program may depend on the initial gaps in the text. To some, this behavior may

seem unintuitive and inconvenient.

Object-oriented programming . ' '

The design of the Python language is built around an object-oriented
programming model. The implementation of OOP in Python is elegant, powerful

and well thought out, but at the same time quite specific in comparison with other
object-oriented languages.

Opportunities and features: o
Classes are simultaneously objects with all the possibilities listed below.

Inheritance, including multiple.

Polymorphism (all functions are virtual).
Encapsulation (two levels - public and hidden methods and fields). Feature -

hidden members are available for use and are marked as hidden only by

special names. . '
Special methods that control the life cycle of an object: constructors,

destructors, memory allocators. |
o Overloading operators (all except is, ', '= And characte'r logical ones).
Properties (simulation of the field with the help of functions).

Controlling access to fields (emulation of fields and methods, partial access,

etc.). .
Methods for managing the most common operations (truth value, len (),

deep copying, serialization, iteration over an object, ...)
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o I;;Iaest:énsl;oegrtcaf;nmmg (managing the creation of classes, triggers for creating
e Full introspection.

e Class and static methods, class fields.

e C(lasses nested in functions and classes.

Functional Programming

Python supports the paradigm of functional programming, in particular:
Function is an object;

Functions of higher orders;

Recursion;

Advanced list processing (list expressions, operations on sequences,
iterators);

Analogue of closures;

e Partial application of the function;
The possibility of realizing other means in the language itself (for example,

karring).

Modules and packages
The software (application or library) in Python is designed in the form of

modules, which in turn can be collected in packages. Modules can be located both
in directories and in ZIP-archives. Modules can be of two types in their origin:
modules written in pure Python, and extension modules written in other
programming languages. For example, in the standard library there is a "clean"
module pickle and its analogue in C: cPickle. The module is made in the form of a
separate file, and the package - in the form of a separate directory. The module is

connected to the program by the import statement. After the import, the module is
rate object, giving access to the namespace of the module.

represented by a sepa
During the execution of the program, the module can be reloaded with the reload()

function.
Iterators
Tterators are widely used in Python programs. The for loop can work with
All collections, as a rule, provide an iterator.

both the sequence and the iterator.
Objects of a user-defined class can a
iterators can be found in the section o
module of the standard library contains many

iterators.
Standard library
Python comes with "batteries included.”
A rich standard library is one of the attractive aspects of Python. There are
tools for working with many network protocols and Internet formats, foy examplg,
for parsing and creating e-mail

modules for writing HTTP-servers and clients, : .
messages, for working with XML, etc. A set of modules for working with the

Iso be iterators. More information about
n functional programming. The itertools
useful functions to work with
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operating system allows you to write a cross -platform applications. There are
1 modules for working with regular expressions, text encodings, multimedia formats,
. cryptographic protocols, archives, data serialization, support for unit testing, etc.

Expansion modules and software interfaces

In addition to the standard library, there are many libraries that provide an
interface to all system calls on different platforms; In particular, all Win32 API
calls are supported on the Win32 platform, as well as COM in the amount not less
than in Visual Basic or Delphi. The number of application libraries for Python in a
variety of areas is enormous (web, database, image processing, word processing,
numerical methods, operating system applications, etc.) without exaggeration.

For Python, the specification of the program interface to the DB-API 2
databases has been adopted and packages for accessing various DBMSs have been
developed: Oracle, MySQL, PostgreSQL, Sybase, Firebird (Interbase), Informix,
Microsoft SQL Server and SQLite. On the Windows platform, access to the
database is possible through ADO (ADOdb). Commercial package mxODBC for
access to DBMS through ODBC for Windows and UNIX platforms is developed
by eGenix. Python has written a lot of ORM (SQLObject, SQLAlchemy, Dejavu,
Django), software frameworks for developing web applications (Django, Pylons,
Pyramid).

NumPy library for working with multidimensional arrays allows to achieve
the productivity of scientific calculations, comparable with specialized packages.
SciPy uses NumPy and provides access to a wide range of mathematice.tl
algorithms (matrix algebra - BLAS levels 1-3, LAPACK, EFT ...). Numarray is
specially designed for operations with large volumes of scientific data.

WSGI - gateway interface with a web server (Python Web Server Gateway
Interface). o
Python provides a simple and user-friendly programming interface C API
for writing its own modules in C and C ++. A tool 111.<e SWIG allows you to almost
automatically get bindings for using C / C ++ hbram?s in Pytl}on code. The
capabilities of this and other tools range from the automatic generation (C/ C ++/
Fortran) -Python interfaces on special files (SWIG, pyste, SIP, pyfort), to
providing more convenient APIs (boost :: python,'CXX, Pyhrol, etc.). : Tl?e ct)"pes
standard library tool allows Python programs to directly access dynamic libraries /
DLLs written in C. There are modules that allow you 'to embed C/ C + cpde
directly into your Python source files, creating extensions on the fly (pyinline,
Weavez)é;nother approach is to embed the Python interpreter in applic.ations. Python
easily integrates into programs in Java, C/ C ++, OCaml. InteractIOIlluc))é ng‘g'
applications with other systems 15 also possible using CORBA, XML-RPC, )

COM. . .
With the help of the Cython project, it is possible to translate programs

itten i ish) i then compile into machine
written in Python and Pyrex (English) into C code, and. ' ile 1
code. Cythoilltis used to simplify the writing of Python libraries, using it accelerates
the code and reduces overhead.
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( The Shedskin pilot project involves creating a compiler to transform

| ( implicitly typed Python programs into optimized C ++ code. Starting with version

0.22 Shedskin allows you to compile individual functions into extension modules.
Python and the vast majority of libraries to it are free and come in source

code. Moreover, unlike many open systems, the license does not limit the use of

Python in commercial development and imposes no obligations other than the

' indication of copyrights.

One of the channels for distributing and updating packages for Python is

PyPI (English Python Package Index).

Graphic libraries

With Python, a tkinter library is provided based on Tcl / Tk for creating
cross-platform programs with a graphical interface.

There are extensions that allow to use all the main GUI libraries - wxPython,
based on the wxWidgets library, PyGTK for Gtk, PyQt and PySide for Qt, and
others. Some of them also provide ample opportunities for working with databases,
graphics and networks, using all the capabilities of the library on which they are

based.
To create games and applications that require a non-standard interface, you

ovides extensive means of working with

can use the Pygame library. It also pr : .
multimedia: with its help you can control sound and images, play video. Provided

pygame hardware graphics acceleration OpenGL has a higher-level interface

compared to PyOpenGL, which copies the semantics of the C library for Open.GL.

There is also PyOgre, which provides a binding to Ogre, a high-level object-

oriented library of 3D graphics. In addition, there is a pythonOCC !ibrary_ that

provides a binding to the 3D modeling environment and OpenCascade simulations.
To work with raster graphics, the Python Imaging Library is used.

Type checking and overloading functions .
There are modules that allow you to control the types of function parameters

at runtime, for example, typecheck or method signatl}re checkir}g decorators. An
optional type declaration for function parameters 18 added. in Pytl}on 3, the
interpreter does not check types, but only adds rglevant 1nfor.mat10n to the
function's metadata for subsequent use of this information by extension moglules:
Overloading functions are implemented by various .thlrd-party libraries,
including PEAK. Unaccepted plans to support overload in Python3000 were

partially implemented in the library overloading-lib.

Profiling and code optimization .
In tﬁ‘e séndard Python library, there is a profiler (profile module), which you

can use to collect statistics about the time of operation of individual function.f;. To
solve the question of which version of the code works faster, you can use the tlr}rll'eg
module. The measurements made in the following program allow to find out whic

' i ion i ffective:
of the variants of string concatenation 1s more € . o
As in any programming language, Python has its own code optimization

techniques. You can optimize the code based on various (often competl(liaﬁvﬁl
each other) criteria (increase in speed, decrease mn the amount of require ,
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compactness of the source code, etc.). Most often, the programs are optimized for
runtime.
There are several obvious rules.
e Do not optimize the program if its speed is sufficient.
e The algorithm nsed has a certain time complexity, so before optimizing the
program code, 1t 1s necessary to first reconsider the algorithm.
e It's worth using ready-made and debugged: functions and modules, even if
you need to process the data a little. For example, in Python, there is a built-

in sort () function.
e Profiling will help to clarify the

them.
Python has the following features and related optimization rules.

bottlenecks. Optimization must begin with

e Calling functions is quite a costly operation, so inside the nested loops one
should try to avoid calling functions or, for example, to transfer the loop to
a sequence is more efficient than

functions. A function that processes
processing the same sequence in a 100p by calling a function.
ng that can be calculated in

e Try to take out of the deep nested cycle everythi
external cycles. Access to local variables is faster than to global variables, o

than access to fields.
the operation of the program module,

e The psyco optimizer can help speed up . :
provided that the module does not use the dynamic properties of the Python

language. . ‘
e In the event that the module carries out massive pro

optimization of the algorithm and code does not help, you ¢
critical sections, say; in C or Pyrex.

cessing of data and
an rewrite

ou analyze the source code in Python and
s found (for example, unused names,
oaded, etc.). In this static ana1y31§ of

A tool called Pychecker will help ¥
give recommendations 01l the Illarot?letrn :

1 i when it is over .
changine method S Pylint is designed to solve similar

ors can also b€ detected. ‘ )
the source o0 s le, searching for code with a

problems, but it has a bias toward checking code sty
smell.

i i her languages
GO P e s e mpa%edgwith perl and Ruby. These languages are
d of program execution. Like

Most often Python is co P ame spec
also interpretable and have rougfu li/y e erite ScriptS [ ike Ruby, Python is a well-

Perl, Python can be used success

designed system for OOP.
ramming

Functional prog ine
In a commercial applicd oni
' i Jications.
in Python is often compared t0 Java app EPU—

h
o the fact that python has & rat :
ey tsign of this language is the principle of least surprise.
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Low speed
Classic Python, like many other interpreted languages that do not use, for

example, JIT-compilers, have a common drawback - a relatively low speed of

execution of programs. Saving the bytecode (.pyc extension, and up to version 3.5,
.pyo) allows the interpreter to not spend too much time recompiling the module

code every time it starts.
f the Python-language that introduce high-

There are implementations 0
performance virtual machines (VMs) as back-end compilers. Examples of such
implementations are PyPy, based on RPython; An earlier initiative is the Parrot
project. It is expected that the use of an LLVM VM will lead to the same results as

the use of similar approaches for implementations of the Java language, where low

computational performance is largely overcome.

ms / libraries for integration with other programming languages

Many progra g 2,

(see above) provide the opportunity to use another language for writing critical
sections. .

lementation of the Python language, the interpreter

In the most popular imp .
tensive than in the popular popular

is quite large and more resource-in han in b ;
1 g which limits its use n embedded

implementations of Tel, Forth, LISP or Lua, which
systems. Nevertheless, Python has found application 10 PDAs and some models of

mobile phones. l
. : iJ1-in classes
Inability to modify buiit-: Python does not have the

Compared t0 Ruby and some other languages,

ilt-i i t, list, and others which
ili ify -in classes such as int, str, float, , , ’
ability to modif built-1n , . : i, A s c,

how ws Python to consume le dru : ‘
introegllfsi’naénsouch a);;striction is the geed for coordination with e;patl;lsmn E?gigle(ff
Many modules (in order to optimize perfprmance) con\{ertl yt OE obj s of
elementary types tO corresponding C-types 1n§tead of manipulating them WI'd :
API, Also, this avoids many potential errors with uncontrolled dynamic override 0

built-in types.
Global interpreter lock r( G]ﬁ?;k) s a feature inherent in CPython, Stackless

Interprete : '

o o s B Sl v

inte rz:tgr, constantly uses a large amount of thread-sa ¢ and. Basica! 3;,11 hesc o

dict'rp . oc in which the attributes of ob_JeCtS are stored, i o
fonaries 11 % der to avoid the destruction of these ata W

code (writieh 17 C, ete). o pefore the execution of several instructions (by

modified from differel threadlsliread grabs the GIL and releases it at the end.
rt nterpreter process, only one

defaylt 100), the interpreter HH¥ 2 e Python i
time 5 Slng'f th):computer has multiple processors

Because of this, at a1y one

’ even 1 : .
Pyth de stream can be executed, for the duration of blocking operations
) s the GIL i3 also released | oo primitives and others
or processor 0™ ( / checks The state of the synchronizing ptt e ade 10
such as 1/ O, change? ]c;locked, others can be executed). ?nha ?rmpuent Jocking /
- thus, if one thread nchronizations, but because of the 1reqt e eaded
move to MO granularh&}y 'mplementation was too slow on single
this 1

u i f locks,
nlocking © 36



applications. In the near future, the transition from GIL to other techniques is not
expected duf: to the fact that, according to the author of the Python language Guido
Rosspm, single-threaded programs accelerated by GIL are larger than
multithreaded ones, which GIL brakes. However, there is python-safethread -
QPython without GIL and with some other changes (according to its authors, on
single-threaded applications the speed corresponds to 60-65% of the speed of the
original CPython).

This problem has two main solutions. The first is to refuse to share the data
and external code calls. In this case, the data is duplicated in the threads and the
need to ensure their synchronization (if necessary) lies on the programmer. This
approach leads to an increase in the consumption of RAM (however, not so much
as when using processes in Windows - as for Unix this is not critical, the processes
are small).

The second approach is to provide more granular synchronization for
individual data structures. In this case, the performance degrades due to the
increase in the number of lock releases / captures.

If you need parallel execution of several Python code streams, you can use
processes, for example, a processing module that mimics the semantics of the
standard threading module, but uses processes instead of threads. Since version
2.6, the processing module has been added to the standard library and renamed to
multiprocessing. There are many modules that simplify the writing of parallel .and/
or distributed applications in Python, such as parallelpython, Pypar, pymp! and
others. GIL is freed when executing the code of most_extensmns,'for example,
NumPy / SciPy, allowing other threads to execute during ca_lculahqns. Another
solution might be to use IronPython or Jython, which is devoid of this feature of

the classic Python. . .
Version 3.2 introduced the modified GIL, and there were othe.r innovations.

e Switching by timeout, and not by the number of opcodes - in the previous

version, GIL was released after every IQO operations. But the operation can

be performed from nanoseconds to fractions of seconds. In the new version,

the lock will be removed every 5 milliseconfls. .
Reducing overhead and increasing efficiency 1n the case of frequent

itchi ' X), there is a problem with the
tching - on some systems (mainly MacOS X),
Zz';ctiveiess of locking when GIL is already captured: system calls become

i ' ill be reduced.

expensive. In the new version, the delays w1 . .

. ReIZlucing delays in switching threads due to the introduction Olf; th::el
mechanism of forced flow switching and priority requests (when the threa

executes a priority request, the GIL is released as soon as possible).

Realizations but not the only implementation of the Python

CPython is the main, . :
programrr}gng language. There are also other implementations.
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PyPy is a Python implementation written in RPython (a subset of Python
that has much less dynamic capabilities). Allows you to easily check new
features. In PyPy, in addition to the standard CPython, Stackless, Psyco,
AST modification on the fly and more are included. The project integrates
the capabilities of Python code analysis and translation into other languages
and bytecodes of virtual machines (C, LLVM, Javascript, .NET from version
0.9.9). Starting with 0.9.0, fully automatic translation of RPython in C is
possible, which results in a speed acceptable for use (2-3 times slower than
CPython with JIT disabled for version 0.9.9). By default, PyPy comes with a
built-in JIT compiler, with which it can run much faster than CPython.
PyS60 - the implementation of the language for Nokia smartphones on the
Series 60 platform.

IronPython - Python for .NET Framework and Mono. Compiles the Python
program into MSIL, thus providing full integration with the .NET system.
Stackless is also a Python implementation written in C. This is not a full
implementation, but patches for CPython. Provides advanceq multi-threaded
programming capabilities and a much greater depth of recursion. .
Python for .NET is another Python implementation for NET Unlike
IronPython, this implementation does not compile Pyth<_)n code in MSIL, t.>ut
only provides an interpreter written in C #. Allows using .NET assemblies

from Python code. .
Jython is a Python implementation that uses the JVM as the runtime

environment. Allows you to transparently use Java libraries..
Python-safethread is a version of CPython without QIL, which allows you to
simultaneously execute Python threads on all available processors. Some

have also been made. :
other changes nave evelop a highly efficient, maximally

i, le's project to d .
Unladen Swallow - Google's pro) ler based on LLVM. According to

tible with the CPython JIT compi :
C}? mIl)’al 1hon development plans, it was planned to migrate the Unladen
e Loy on in version 3.3. But PEP-3146 was canceled

rce code to CPyth '
dsl‘:;al:gwasﬁck of interest in Unladen Swallow from Google, the main

lopment sponsor.

Eli"?x‘;;p(;pis a minimalist version of Python. Some of the features of CPython
i ted.

B B o 5 & efficient implementation of Python 3 for embedded

Micro Python is an
systems with a small amount of RAM. side JavaScript,

Brython - the implementation of the language in3 client-

which alows Yo bro“tiserz:flgfot?; n’II‘D}f;ﬂ;Orlcl)je.ct is still at the testing
- nt python tor : proje

A Irl}z‘leglime pg/; the most necessary hbrgrles have egreadiz l;;asin

StargteZl ?O‘g;;th;n Allows and works in an interactive mode. There 1S, als0,

ported to .

Qpython3.
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2._4 Database Managemement System
SQLite is a compact embedded relational database. The source code of the

library is transferred to the ' ' ,
) public domain. In 2005, the project '
Google-O'Reilly Open Source Awards [19]. project received the

Figure 23 SQLite Logo

Design
The word "embedded" means that SQLite does not use the client-server

paradigm, that is, the SQLite engine is not a separately running process that the
program interacts with but provides the library with which the program is linked
and the engine becomes an integral part of the program. Thus, the function calls
(APIs) of the SQLite library are used as the comunication protocol. This
approach reduces overhead, response time and simplifies the program. SQLite
stores the entire database (including definitions, tables, indexes and data) in a

single standard file on the computer on which the program runs. Simplicity of
e to the fact that before the execution of the record

implementation is achieved du i :
g the database is blocked; ACID functions are also

transaction, the entire file storin
achieved by creating a log file.

Seve};al processes or threads can simultaneously read data from one database
without any problems. Recording to the database can be pe_rformed only '1f no other
requests are currently being processed; Otherwise, the write attempt fails and the
error code is returned to the program. Another variant of the development of events
‘ 1 d during a given time interval.
is the automatic retry of attempts to recor : : '

In the delivery package there is also a functional client part in the forrp of an

tes the implementation of the functions of

Jite3, which demonstra |
teli(: C;;?zliigi:r;q IThe client part works from the command line, allows you to

le based on typical OS fumtipns. . |
aCCCSS]’El;lch;?St igaflfef;;h{atecmre of the engine, it is possible to use SQLite both on

embedded systems and on Jedicated machines with gigabyte data arrays.

Restrictions

. Old versions of SQLite Were designed without any restrictions, the only

i i ich all calculations were
o base fit into memory, in which a
condition was that the J% s. This created certain problems. Due to the fact that

performed using 32-bit integer -



the upper limits have not been determined and therefore properly tested, errors
were often found when using SQLite under rather extreme conditions. Therefore,
in new versions of SQLite, limits have been entered that are now checked along

with a common set of tests.
During the compilation of the SQLite library, the following restrictions are

set, which, if necessary, you can increase:

1 000 000 000 SQLITE_MAX_LENGTH

2 000 SQLITE_MAX_COLUMN

1 000 000 SQLITE_MAX_SQL_LENGTH

1 000 SQLITE_MAX_EXPR_DEPTH

100 SQLITE_MAX_FUNCTION_ARG

500 SQLITE_MAX_COMPOUND_SELECT
50 000 SQLITE_MAX_LIKE_PATTERN_LENGTH
999 SOLITE_ MAX_VARIABLE_NUMBER
1 000 SQLITE_MAX_TRIGGER DEPTH

10 SQLITE_MAX_ATTACHED

32 768 SQLITE_MAX_PAGE_SIZE

1 073 741 823 SQLITE_MAX_PAGE_COUNT

SQLITE MAX_PAGE_SIZE value can not be greater
Currently, only the SQL0 5 o i ¢ SQLITE_MAX_PAGE_COUNT,

it value. Thus, without € : _P/
::flznc;lrllesg;f?llllat \t,he maximum file size of the database 18 approximately 32 TB

(35'184'372'056'064 B). be changed in th
. . e C
Some restrictions can 0 the help of the cat

execution of the program with . of th
corresponding value of the function sqlite3_limit 0:

Int sqlite3_limit (sqlite3 *, int id, int newval)

e direction of decreasing during the
egory definition and the
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3 IMPLEMENTATION

3.1 Algorithm of Automating Sorting System
How much time it takes for postal official to find your package in the post

office? Some of clients remain contended, but for someone it is hard to stay calm,
when post official seeking for package a long. To decrease such situations let’s
assume that system store every package's rack and by entering some id of client or
package postal official can easily find it, and it will make this process much faster.
Algorithm of automating sorting system explained below:

Previously, database must be filled by racks with their sizes and quantity:
parameters will be id of rack, name of rack, X, Y, Z, volume. In addition, there
must be accessory fields: X free, y free, z free, volume free 1, volume free 2 and
volume free 3. Just received new package will have parameters like: id, tracking

code, sender id, receiver id, X, ¥, Z, volume. .
Then, system makes query for data base to get from It all racks, which's at least
one free volume is greater than package's volume. It takes all, because even if

volume is greater it may not be appropriate by shape. Here, system starts to look
over every rack’s x free, y free and z free are they greater of not. But package may
be placed horizontally or vertically, by front side or back side, and in that case XyZ
parameters of package will not be actual. To find actual xyz parameters let's
remind Statistics Permutation. Permutations in Statistics refer to different ways of

arranging a given set of variables. Package has ‘3 paramete{s; XyZz |
Factorial property, which used by Permutation is n! = n(n— 1)}, n is number of variables.

NnN=1=1
N=2x 1=2
3!=3X2><1=6

4!=4x3><2><1=24

will be equal to 3. Acc t is 6, number of permutations

i ible
: - XyZ, XZY; YXZ» yzX, ZXY, ZYX- So, there are snc.poss1
ons, Lets see e e d iz rZ:k [20]. Which suitable position will be first

. h it can be place . :
n which o stgre < actual resultant XyZ- For example, suitable 18 YZXs

nd x as Z.

ackage in the rac
yr and zr are resultant

Incase Xy z, 1 ordingly to 31 the resul
will be six permutati :
positions of package, 1

met, that XyZ permutation system

in that case, y will b€ stored as x,zasy @ |
nep k. Blue one is rack, red

i 25 shown example of 0
In FIEY rs of rack, X,

one is package- X,Y,Zare paramete

parameters of package.
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Figure 24. One package in the rack.

After placing one pacl ; ‘
s P g package rack will store 3 possible free volumes. Here they

Figure 25. First possible free volume,

In Figure 26, by green shape shown first possible free volume. Also, system must store it's
Xyz parameters, in this case they are:
Volume free 1 = (X —xr) * (Y - yr) * (Z—2r)

~ InFigure 27, by green shape shown second possible free volume. Also, system must store
it's xyz parameters, in this case they are:
Volume free 2=X * (Y -yn) *Z

In Figure 28, by green shape shown third possible free volume. Also, system must store it's

Xyz parameters, in this case they are:

Volume free 3= (X -xn)* Y *Z
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Figure 26. Second possible free volume.,

Optimized free volume will be the first met greater and according parameters volume
because the set of volumes is sorted and starts from the least.

Figure 27, Third possible free volume.

After placing second package free volumes will be changed by same logic.
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3.2 Graphical User Interface

GUI is a A program interface that takes advantage of the computer's
graphics capabilities to make the program easier to use. Well-designed graphical
user interfaces can free the user from learning complex command languages. On
the other hand, many users find that they work more effectively with a command-
driven interface, especially if they already know the command language.

J ' :.;.7;-._ _ _ 4' . ' ‘
| ¢ Tin/ e/ language
1 P PPTAR V ot T i

Tingi TaHaaHsI3
BribepuTe A3bIK
Choose the language

KasakLua

Fire 28 Choose the language

Firstly, because of multilingualism of software, user must choose the
language of interface from Combobox.

. th Tk
Graphical User Interfaces Wiegral part of Python. It provides a robust and

Tk/Tcl has long been an integra is available to Python programmers
: t windowing toolkit, th_at is availal : :
ﬁi?i?riﬁelr{t(li(iar}:f;d;zckage, and its extension, the tkinter.tix and the tkinter.ttk
modules. : . " ton of Tcl/Tk. To use
: i biect-oriented layer on top
Tha: tkjntep packags B8 :clal II"}"col f:ode, but you will need to consult the Tk

tkinter, you don’t need to wrl ily the Tcl documentation. tkinter is a set of

documentation, and occasionally Puthon classes. In addition, the internal
: he Tk widgets as Pyt 15665,

Wffzip];;efs tichift;‘ngll'ggli?:s ta ?chreadsafe mechanism which allows Python and Tcl to

module _

' i dled
Interact. it is fast, and that it usually comes bundle
.o ohief virtues are that 1t 1§ 1ast, att e 1 is
g e VI};‘mtes standard documentation 1S weak, good 'mate'rzaalso
with Python. Although 1 als, a book and others. delater 15

. ; tor1 : :
available, which includes: references. - feel, which has been vastly improved in

- d
famous for having " ¢ Ioi‘lr(la?ll; other GUI libraries that you could be

Tk 8.5. Nevertheless, there are
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interested i ‘ '
in. For more information about alternatives, see the Other Graphical

Usg;_ln}e{face Packages section.

‘?: WYY " T TR ":i?""" —
@ Welcomeur S
“\-I,-.—,..me_‘,_.J;,_-u;,;‘_u_.» el di sty .

Receive from client Receive from department

Delivery to client Delivery to department

Add nemichicnt | | Administration

Figure 29 Main menu

The main menu showed In Figure 29. Consisting six buttons: Receive from

client — receive package from client; receive from department — receive package
— deliver package to client; delivery to -

from another department; delivery to client
— add new

department — deliver package to another department; add new client

client; administration — administration.
Figure 30, shown form, which must be filled for

Receive from client. In
receive package from client. First block is intended for sender information, namely
button, to identify does the IIN is correct and exist in

[IN. Further placed verify
1, which shows did the IIN verified. If there is no

database. Also, there is a labe
such client, there is exist button to add new one.
for receiver information, namely IIN. Further

Second block is intended
placed verify button, to identify does the IIN is correct and exist in database. Also,
there is a label, which shows did the TIN verified. If there is no such client, there is
exist button to add new one.
Third block is combobox with list of addresses from data base. And button

of adding new address.
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———— e s

T o

| # Receive from client |

IIN: | Verified Verify | Add new clent |

Receiver s S

,. IN: [ Verified Verify ’ Add new client ’
i Address: 7

~ | Add pew l
Weighttka):[  saeGm): | %]  z[

I™ Urgent |~ Carefully I Paid [W) Transfer )

Y v ——

Rack: | | suply the rack [ /save

Sender: polie Ve
IIN: [910718400149 Veriied Verity | Add new c’j’fé”f] '

...Receiver -

i - s et g Y t”:‘\’._

Verified fve“ﬁ' Addnewchen? |

Figure 31 Verification of IINs

s its color for green if verification succeed and red if otherwise.

Label change frozen till label verify became red.

And adding new client button is
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.

Weight(kg): | Size(sm): X | vl =z I‘\ ,

Figure 32 Package characteristics

In Figure 32 shown

‘ package characteristics: weight in kilograms, size in
centimeters by X, Y, Z. i

i!/ ™ Urgent = Carefully [~ Paid [l Transfer . /’I

| f’igﬁre 33 Extra iﬁformétion

Extra information about package: urgent, carefully, paid, transfer. Transfer
means if package was transferred from another department.

e | sppthenc | swe]

[ S

Figure 34 Suply of rack

In Figure 34 system supply user the most optimal rack. After entering rack
and pressing save button system will store all information.

Address: R
Country/Region/ City/Strect/House/Fla

Figure 35 Adding address
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Figure 35 add new address. Later address form will b
region, city, street, house and number flat
comboboxes, entries etc.

¢ remade. Country,
will be separate widgets like

Figure 36 shows form of adding new client, which consist of information of
client: surname, name, IIN, mobile phone number.

Fili the form

*all fields are required

Surname: r

; Name:

I n:

Telephone #:

e st

Saﬂ;fe ,

Figure 36 Add new client form

hich shown in Figure 37, allows user to find package by its
W

LR 00, Then it checks for right rack and send, and delete

tracking code or receiver's IIN.
this package from rack.
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j :,‘ Searching package by tratking code or IIN

| Tracking code: ,

‘ Receiver IN: |

| Find the rack ,

L

* Check the package and send:

- Chedkandaaan )

‘,i b ‘, ' .
I

Figure 37 Delivery to client form

4

' Delivery to department

(i il
ATy Y T

- Delivery to department

Enter the ids of packages Hcadl

Figure 38 Delivery to another department
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In Figure 38 shown form, this can deliver to another department several
packages at ones. Entering ids of packages by barcode reader which shown in

Figure 39,

Figure 39 Barcode reader

de scanner) is an electronic device that can read

A 1’::'311*0(.)C1::e cli“eg;i;rogzl; Ii‘:f :Ocomputer, Like a ﬂatped scanner, itf consists c_xf elt

e PRI I d a light sensor translating optical impulses into electn.ca

light souree, a lens an Iy all barcode readers contain decoder circuitry analyzing

ones. Adgltloflag}g’; I;ZE:; )I;rovi ded by the sensor and sending the barcode's content
the barcode's im

to the scanner's output port.

o Scagnresmconsist of a light source and photodiode that are placed
-type readc

Pen . nd. To read a bar code, the person

: tip of a pen or wand. : _—

e 1:t :ltllzvepthe tip of it across the bars at a relat;veg i::;l othe

holding the pen H?llde measures the intensity of the llg.ht reﬂectejd gccode i

speed. The photodio _ sses each bar and space in the pr.mte h. o
light source as the tip Cro asure the widths of the

' d to me
veform that 1s use
iode generates a wa
photod g -



and spaces in the bar code. Dark bars in the bar code absorb light and white spaces
reflect light so that the voltage waveform generated by the photodiode is a
representation of the bar and space pattern in the bar code. This waveform is
decoded by the scanner in a manner similar to the way Morse code dots and dashes

are decoded.

Laser scanners

Laser scanners work the same way as pen type readers except that they use a
laser beam as the light source and typically employ either a reciprocating mirror or
a rotating prism to scan the laser beam back and forth across the bar code. As with
the pen type reader, a photo-diode is used to measure the intensity of the light
reflected back from the bar code. In both pen readers and laser scanners, the light
emitted by the reader is rapidly varied in brightness with a data pattern and the
photo-diode receive circuitry is designed to detect only signals with the same

modulated pattern.

CCD readers (also known as LED scanners)
CCD readers use an array of hundreds of tiny light sensors lined up in a row

in the head of the reader. Each sensor measures the intensity of the light
immediately in front of it. Each individual light sensor in the CCD reader is
extremely small and because there are hundreds of sensors lined up in a row, a
voltage pattern identical to the pattern in a bar code is generated in the reader by
: h sensor in the row. The important

i measuring the voltages across €ac )
sequentially © scanner is that the CCD reader

I d a pen or laser
difference between a CCD reader an
is measuring emitted ambient light from the bar code whereas pen or laser scanners

i
are measuring reflected light of a specific frequency originating from the scanner

itself,

-based readers
Camera-b rs are a newer type of bar code reader.

i jonal imaging scanne
Two-dimensl techniques to decode the bar code.

in a CCD bar code reader except that instead of having 2 sipgle row
oo o8y 8 lrildeo camera has hundreds of rows of sensors arranged in a two
of sensors, a Vv

n image.
dimensional array so that they can generate an imag

»s use high resolution industrial cameras to capture

Vi eade e
La’;;geﬁelisojfsrrfztgneously. All the bar codes appearing 1 the photo are
multiple bar cO
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?ecoded instantly (IrflageID patents and code creation tools) or by use of plugins
de.g. the Barcodepedia used a flash application and some web cam for querying a
atabase), have been realized options for resolving the given tasks.

Omnidirectional barcode scanners
| Omnidirectional scanning uses nseries of straight or curved scanning lines of
varying directions 1n the form of a starburst, a Lissajous pattern, or other

multiangle arrangement are projected at the symbol and one or more of them will
be able to cross all of the symbol's bars and spaces, no matter what the
orientation.[1] almost all use a laser. Unlike the simpler single-line laser scanners
they produce a pattern of beams in varying orientations allowing them to reac;
barcodes presented to it at different angles. Most of them use a single rotating
polygonal mirror and an arrangement of several fixed mirrors to generate their

complex scan patterns.
Omnidirectional
in supermarkets, where package

scanners are most familiar through the horizontal scanners
s are slid over a glass or sapphire window. There

are a range of different omnidirectional units available which can be used for
differing scanning applications, ranging from retail type applications with the
barcodes read only a few centimetres away from the scanner to industrial conveyor
scanning where the unit can be 2 couple of metres away Of more from the code.

Omnidirectional scanners are also better at reading poorly printed, wrinkled, or
even torn barcodes.

Cell phone cameras
While cell phone cameras without auto

common barcode formats, there arc 7D barcode
phones, as well as QR Codes and Dafa Matrix codes W

accurately with Of without auto-focus.
Cell phone cameras open up ¢ num
Movies: DVD/VHS movie catalogs-

Music: CD catalogs — play MP3 when scanned.

Book catalogs and device. .
Groceries, nutritiont information, makin

item 1S used, €tc.

Personal Property i
into personal finance S
can then b€ qutomatica

_focus are not ideal for reading some
s which are optimized for cell
hich can be read quickly and

ber of applications for consumers:

g shopping lists when the last of an

(for insurance and other purposes)ode scanned
n entering. Later, scanned receipt images

d with the appropriate entries. Later, the

npventory
oftware whe
1ly associate
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bar codes can be used to rapidly weed out paper copies not required to be
retained for tax or asset inventory purposes.

e If retailers put barcodes on receipts that allowed downloading an electronic
copy or encoded the entire receipt in a 2D barcode, consumers could easily
import data into personal finance, property inventory, and grocery
management software. Receipts scanned on a scanner could be automatically
identified and associated with the appropriate entries in finance and property

inventory software.
Consumer tracking from the retailer perspective (for example, loyalty card

programs that track consumers purchases at the point of sale by having them

scan a QR code).
A number of enterprise applications using cell phones are appearing:

o Access control (for example, ticket validation at venues), inventory
reporting (for example, tracking deliveries), asset tracking (for example,

anti-counterfeiting).

Smartphones
e Smartphones can be used in Google's mobile Android operating system via
both their own Google Goggles application. Nokia's Symbian operating
system features a barcode scanner which can scan barcodes, while mb.:alrcode
is a barcode reader for the Maemo operating system. In the Apple iOS, a
lly included, but there are more than fifty

barcode reader is not automatica e n fi
h scanning capabilities and hard-linking

free or paid apps available with bot Ies 2 .
tcr)e:JRI pWith BlackBerry devices, the App World application can natively

scan barcodes. Windows Phone 8 is able to scan barcodes through the Bing

search app.

onary scanner . )
‘\S)v\t/'aillonor?able-mounted scanners that the barcode is passed under or beside.

Th ] c-;ommonly found at the checkout counters of supermarkets and other
ese are

retailers.
- od-nosition scanner . .
Fixed-position oder, used to identify products during manufacture

i ial barcode 1€ o .
An indus” used on conveyor tracks to identify cartons or pallei.:S V&fhl.Ch
ofer ther process Of shipping location. Another appllcatIOIfJOlnS
d to ano her to read bar codes of any orientation of

heckweig .
Kkage. Systems like this are used in factory and farm

t and shipping.
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Methods of connection

Early serial interfaces
Early barcode scanners, of all formats, almost universally used the then-

common RS-232 serial interface. This was an electrically simple means of
connection and the software to access it is also relatively simple, although needing
to be written for specific computers and their serial ports.

Proprietary interfaces
There are a few other less common interfaces. These were used in large

EPOS systems with dedicated hardware, rather than attaching to existing
commodity computers. In some of these interfaces, the scanning device returned a
"raw" signal proportional to the intensities seen while scanning the barcode. This
was then decoded by the host device. In some cases the scanning device would
convert the symbology of the barcode to one that could be recognized by the host

device, such as Code 39.

Keyboard wedge (e.g. PS/2) . |
With the popularity of the PC and its standard keyboard interface, it became

ever easier to connect physical hardware to a PC and so there was commercial
demand similarly to reduce the complexity of the associated software. "Keybogrd
wedge" (PS/2) hardware plugged between the PC and its normal keyboard, with

characters from the barcode scanner appearing exactly as if they had been typed at

: iti imple barcode reading abilities to existing
_This made the addition of simp abil ’
the keyboare out any need to change them, although it did require some

s very easy, with
5;05 fyrr;he u?;r an)(Ii could be restrictive in the content of the barcodes that could be
I

handled.

- barcode readers began t0 US® USB connectors rather than the keyboard
Latel" e me a more convenient hardware option. To retain the eaS):
this beca device driver called a "software wedge |

rograms, a .
lar;e %he keyboard-impersonating behavior of the old

port, as e
integration with existing
could be used, to emu
n [1] e' .
kb Wedgis:sa rg‘z;roice of USB interface types (HID, CDC) are provided.
In many € ,
Some have PoweredUSB.

Wireless networking
Some modern handheld barcode 1€

WL
networks according t0 IEEE 802.1121,;;li ((, e
Some barcode readers also support T

r sources require
. ot external powe ,
Readers rlmhm}l]ich may make them unsuitable for some uses.
onally, W

aders can be operated in wireless
AN) or IEEE 802.15.1 (Bluetooth).
s viz. 433 MHz or 910 MHz.
their batteries be recharged

occasi
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Resolution
The scanner resolution is measured by the size of the dot of light emitted by

the reader. If this dot of light is wider than any bar or space in the bar code, then it
will overlap two elements (two spaces or two bars) and it may produce wrong
output. On the other hand, if a too small dot of light is used, then it can

misinterpret any spot on the bar code making the final output wrong.
The most commonly used dimension is 13 thou (0.013 in or 0.33 mm),

although some scanners can read codes with dimensions as small as 3 thou (0.003
in or 0.075 mm). Most manufacturers advertise bar code resolution in mil, which is
interchangeable with thou. Smaller bar codes must be printed at high resolution to

be read accurately.

{4 ncrinwationill

Oy e T

i Add new rack

R TR R

Rack’s size

Class r

Quantity: |
[l Transfer

Password: r

Figure 40 Administration form

ini ks
inistrati here administrator add new rac
i administration form, W
In Figure 40 shown

into the systemnt.
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3.3 Implementation

Importing modules and setting connections with database:

import sglite3

import multilang

from tkinter import *

from tkinter import ttk

from tkinter import messagebox

import random

til = 0
lang multilang.languages
conn = sqlite3.connect(’first.db')

cursor = conn.cursor()

I

Main window, after user chooses language, main menu appears:

def chLan():

til = cb.current()
wnLan.destroy ()
wn = Tk()
wn.title(lang[O][til])
wn.geometry('500x330')
f = Frame (wn)

f.pack()
fr = Frame (wn)
. k (pady = 30) - )
gi zaguéion{fr, text = 1ang[2] [till, command = addNewOwn,
idth = 30 height = 5) .grid(row = 2, colu@n = 0) '
Wldtbz—— B&tton(fr,text = lang[19][til], width = 30, height = 5,
command = adminpanel).grid(row = 2, golumn‘— i)_ 1o, neight = 5
b3 = Button (£, text = lang[4][tlli, Wldto)— , heig ,
B .grid(row = 0, co umn'= | )
Commgzd—=B§iEgzi§i?elegt - lang[5][till, Wldt2)= 30, height = 5/
- .grid(row = 0, Column‘= ' )
Comm;rs]d =B§i§§if]§ii’e1):e§t - lang[6](till, w1d151;1 - 30, height = 5
B i id(xrow = 1, column f . )
Commagd =Bcii223§it)£gii - lang[7]1[till, width = 30, height = 5,
= Bu ’ L
Commgnd = kurier).grid(row = 1, column 1)
= Tk
: ]
wnLan.geometry('300Xl90 )
_ '\nTinai rannaHes \nBeoepnTe
lab = Label (wnkLan/ text “\nt, font = '18")
aspix\nChooSs€ the languad '
lab.pack() ', 1p chmﬁ',‘EngliSh']
. = -Kagamma ’ _ . tLan)
l;stLiEk combobOX(WnLan' values = 118
cb = .

cb.current(O) %6




cb.pack ()

éll = Label (wnLan, text = '').pack()
= Button (wnlLan, text = 'OK' = i
'8) .pock ( ’ » command = chlan, width =

wnLan.mainloop ()

Adding new owner form, by sampl '
) ple INSERT query into databa ‘
surname, name, iin, telephone number: °6, such data ke

def addNewOwn () :
def saveOwner():
name = enNm.get ()
surname = enSn.get ()
iin = int(eniin.get{())

tel = entel.get()
cursor.execute ("INSERT INTO owner (surname, name,

iin, tel) VALUES (?,?,2?,?);", (surname, name, iin, tel))

conn.commit ()
lsave = Label (wnAddNewOwn, text

'green') .pack ()
enNm.delete (0, END)

enSn.delete (0, END)
eniin.delete (0, END)
entel .delete (0, END)

def closewin() :

= lang[8][til], fg =

ans =
messagebox.askquestion(lang[17][til],lang[18][til])
if ans == 'yes':

wnAddNewOwn .destroy ()
wnAddNewOwn = Tk () '
wnAddNewOwn.title(lang[9][tll])

wnAddNewOwn.geometry('300x300') .
lapl = Label (wnAddNewOwn, text = lang[10][til],

font = '16') .pack (pady= 5)
Label (wnAddNewOwn, text =

fg = 'blue',

lang[11][til]) .pack(pady=>)

lab2 =
frl = Frame(wnAddNewOwn)
. k() . '
fgésﬁa: éabel(frl, text = lang([12]([til]) .grid(row = 0,
= 0,pady= 5) ' .
COluTngmo=piagel(frl, text = lang[13][tll])-gr1d(row =1,
column = 0, pady= 5)
enSn = Entry(frl) _
enSn.grid(row = 0, column = )
enNm = Entry(frl)
i = 1, column = 1) . '
fngm:grldﬁgggl(frl, text = lang[l4] [til]) .grid(row = 2,
abiin =
:OluTnb: 2, pi:g:l?;rl, text = lang[15][til]).grid(row = 3,
abtel =
.olumn = 0, pady= 5)
(frl)

eniin = Entry

eniin.grid(row
entel = Entry (frl) 57
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= 2, column = 1)




gntel.grid(row = 3, column = 1)
utl =
Button(frl, text = lang[16][til], command

savegwngr).grid(row = 4, column = 0, pady= 7)
utZ = Button(frl, text = lang([l7][til], command

closewin) .grid(row = 4, column = 1)

;e;elvmg package from clif:n?, process starts will filling characteristics of sender
receiver, than characteristics of package, and in the end system proposes the

most optimal rack:

def recPackage():
def verifyOwner () :
owner_ iin = int (iinen.get())
. .
(?)"(Owgziigié?T?cute( SELECT COUNT (iin) FROM owner WHERE iin =
res = cursor.fetchone ()
print (res[0])

if res[0] != 0:

lverify.config(fg = 'green')
badd.config(state = DISABLED)
else:
lverify.config(fg = 'red')
= NORMAL)

badd.config(state

def verifyOwnerZ():
owner_iin = int (iinen2.get())
' SELECT COUNT (iin) FROM owner WHERE iin =

cursor.execute(

(?) ', (owner_iin,))
hone ()

res = cursor.fetc

rint (res(0])

if res[0] != 0:
lverifyZ.config(fg = 'green')
badd2.config(state = DISABLED)

else:
lverifyz.config(fg = 'red')
badd2.config(state = NORMAL)

def addAdr () :

def saveadres():

adres = enadres.get()
te (' INSERT INTO address (name) VALUES

cursor.execu

(?);', (adres,)) '
conn.commlt()
enadres.delete(O,END)
cursor.execute('SELECT name FROM addr
adrList = cursor.fetchall()
wAddAdr.destroy()

recPackage() )

wPackAdd.destroy(
= Tk()

ess')

wAddAdr ’
wAddAdr.title(lang[27][tll])
wAddAdr.geometry('300xl30') ‘J
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ladres = Label (wAddAd

_ r, text = lang[28] [ti

lput = Label (wAddAdr, text = lang[38][l£l?l];épaCk()
¥é =

'grey') .pack()
enadres = Entry(wAddAdr, width = 40)

enadres.pack()
badr =
command = saveadiZs).§:ZE?T(WAddAdr, text = langli6leill,
def proprack():

global xr, yr, 2t

Xr = int (enx.get ())

yr = int (eny.get())

zr = int (enz.get ())

volr = Xr*yr*zr

rackTr = chtran.state()

print(rackTr)

global fnamer

fnamer = [ "None']
global index

index = -1

global tr

if 1selected’ in rackTr:

—_—

tr = 1
cursor.execute('SELECT name,

rackT WHERE volfree >= (?)',(volr,))
fnamer = cursor.fetchall()

print (fnamer)
elif 'alternate' not in rackTr:

tr = 2
cursor.execute('SELECT name, xfree,y

racks WHERE volfree >= (2) ' (volr,))
fnamer = cursor.fetchall()

print (fnamer)
elif 'alternate' in rackTr:

tr = 3
fnamer = [['O','O',
i in range(O,len(fnamer)):
rint (1)

print(len(fnamgr))
print (fnamer[ll[ll) . |
if (int(fnamer[i][l]) >= xr and 1nt(fnamer[1][2])
and int(fnamer[i][3]).>= zr) :

index = %

preak

[11011) >=

1) >= zr)

xfree,yfree, zfree FROM

free,zfree FROM

'0','0'],['0','0','0','0']]
for

>=

xr and int(fnamer[i][3])

(1)

xr and int(fnamer[i]




index = 1i

p = Xr
Xr = Yyr
yr = p
break

B . elif (int(fnamer[i][Z]) >=
>= yr and int (fnamer [i] [1]) >= zZr)
index = 1

xr and int (fnamer[i] [3])

p = X
Xxr = yr
yr = 2r
Zr = P
break
olif (int (fnamer([i][3]) >= X . .
s= yr and ine (fnamer[i] [2]) £=]£r}l r and int(fnamer(i][1])
index = 1
p = XI
XYy = ZX
zr = VX
yr = P
break
elif (int(fnamer[i][3]) >= xr and int (Enamer [i] [2])
>= yr and int(fnamer[i][l]) >= zr):
index = 1
p = XTI
xXr = 2T
zr = P
break
global name
name = fnamer[index][O]
proplab.config(text = name)
def saverack():
nameR = enpolka.get()
if nameR =% name:
print (fnamer)
nx = fnamer[index][l] Xr
ny = fnamer[index][Z] - yIr
nz = fnamer[index][B] - 2t
nvol = nx*ny*nz
own iin = iinen.get()
rec‘iin = iinenZ.get()
adr’= comboadres.get()
massiv = '0123456789
massivh = 'ABCDEFGHIJKLMNOP'
track = 'KZ' 0,9
range (Vs .
For ; i andom.randint(0,9)
track = massiv[j] + track




print (track)

if tr ==
cursor.execute ('UPDATE rackT SET
_ xfree = (?
yfree (?), zfree = (?), volfree = (?) WHERE name = ?9)'(J'
. 7

(nx,ny,nz,nvol,nameR,))
conn.commit ()
cursor .execute ('INSERT INTO package

(rack name,owner_ii i i i
_ iin, receiver iin,destination, t i
_ _ rack
z,transfer) VALUES (2,2,2,2,2,2,2,2,2) 0 s , tng_codesxr ¥y
(nameR,own_lln,rec_iin,adr,track,xr,yr,zr,tr))
conn.commit ()
elif tr == 2:

pass
cursor.execute ('UPDATE racks SET xfree = (?)
yfree = (?), zfree = (?), volfree = (?) WHERE name = (?)', ’

(nx,ny,nz,nvol,nameR,))
conn.commit ()
cursor.execute (

n, receiver_iin,

(?I?I?I?I?I?I?I?I?);‘I

adr,track,xr,yr,zr,tr))

' INSERT INTO package
(rack_name,owner_ii destination, tracking code, X, Vs
z,transfer) VALUES -
(nameR,own_iin,rec_iin,
conn.commit ()
wPackAdd = Tk ()
wPackAdd.title(lang[4][til])
wPackAdd.geometry('500x430')

adrList = [l

cursor.execute('SELECT name FROM address')
adrList = cursor.fetchall()

#print (adrList)
fiin = Frame(wPackAdd)
fiin.pack()

lsender = Label (£iin, text

0, column = 1. pady = 9) ,
text = lang[14][tll]).grid(row =1,

= lang[23][til]).grid(row =

liin = Label (fiin,
column = 0, pady = 5

iinen = Entry(flln)

iinen.grid(row = 1, column = 1)

1verify = Label(fiin, text = lang[24] [til], fg = rgrey')

lverify.grid(row = 1,column = 2)

pverify = gutton (£1in/ text = lang[25] [til], command =

i i = = 3)
Owner).grld(row 1, column |

vert padd = Button (£ii7/ text = lang[2] [til], state =
DISABLED, command = addNewOwn)

badd.grid(row = 1, column = 4) | | )

1recive = Label (fiin, text = lang[26] [til]) .grid(zow =

= 1 ady = ) .

? COlum?iin2,=pLabel(fiin, text = lang[14][t11])

1iin2 grid(rov - 3, column = 0,pady = 5)

iinenZz = Entry(flln)

= = 1)
2.grid(rovw 3, column | }
iigigfyg = Label(fiin, text = lang[24][t11], fg =
_

rgrey')
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lverify2.grid(row = 3, column

' pverify2 = Button(fiin, text =
verifyOwner2)
pverify2.grid(row = 3, column =

lan

badd2 Button (fiin, text
DISABLED, command = addNewOwn)
badd2.grid(row = 3, column = 4)
fadres = Frame (wPackAdd)
fadres.pack()
ladr=Label (fadres,
column = 0, pady = 5)
comboadres

45)
comboadres.grid(row = 1,column

badr = Button (fadres, text = la
grid(row = 1, column = 1)
frazmer = Frame(wPackAdd)

frazmer.pack()
lprobel = Label (frazmer, text =

lves Label (frazmer, text =
laITC.J[29][’Cil]).grid(row=l,column=0,pady
enves = Entry(frazmer, width =
lsize = Label (frazmel, text =
lang[30][til]).grid(row=1,column=2)
1x Label (frazmerl., text = '
enx Entry (frazmer, width
enx.grid(row column =
ly Label(frazmer, text =

eny = Entry(frazmer, width = 7)
eny.grid(row - 1, column = 6) #
lz = Label(frazmer, text = '4:

enz Entry (frazmer: width = 7)
enz.grid(row

’ column <= g) #
fch Frame(wPackAdd)
fch.pack()

1probe12 =

churj =
column =

chcare = checkbutt

column = 1
chpaid = Chec

column = 2)
n = ttk.C

text = langl(

ttk.Combobox(fadre

width

addAdr) .

=

!

=

-
=

-—
=

1

texXt =

= Label(fch,
text =

Checkbutton(fch,
on(fCh, text

kbutton(fch, text

on(fCh, t

heckbutt
column =

text =

fpo.pa
text = lan

(£pPOr

1polka2
width = 20)

, column =

olka =

enp ,
ka.gri

enpOl d(rOW =

2)
lang(25)[til], command =

3)
g[2][til], state

28] [til]) .grid(row = 0,
s, values = adrlist,

= 0, pady = 5)
ng[27][til], command =

").grid(row=0,column=0)

=5)

7).grid(row=1,column=1)

').grid(row=1, column=3)

! 1,column=5)

X
) .grid(row

Y

') .grid(row 1, column=7)

Z

=0, column=0)

1) .grid (row
i1}]) .grid(rovw

lang[31] [t

lang[32][til]).grid(row

lang[33][til]).grid(row

i

—

ext = lang[34][til])
3) # tran

1y .grid(row =0, column=0)

g[35][til]).grid(row =

7

1,padx = 3)




bpol
P Button (fpo, text = lang([36] [til], command =

propracké.grid(row = 1, column = 2 padx = 5)
— ’ -
save = Button(fpo, text = lang[16] [til], command =

saverack) .grid(row = 1, column = 3, padx = 3)
proplab = Label (fpo, text = ')
proplab.grid(row = 2, column = 1, pady = 5)

Administration panel, here user adds new racks and confirm adding by password

Racks are clisified by classes and size:

def adminpanel () :
def addRack() :
X = int (ex.get ())
y int (ey.get ()
z int(ez.get())
volfree = X*y*Z
kol = int(ekol.get())
rackT = chtrans.state()
print(rackT)
last_id = ['None'l
if 1selected' in rackT:
cursor.execute('SELECT max (id) FROM rackT')
last_id = cursor.fetchone()

elif ralternate’ not in rackT:
cursor.execute('SELECT max (id) FROM racks')

last_id = cursor.fetchone()

il

!

lid = str(last_id[O])
print (1id)
rtype < cklass.get ()
if 1lid == 'None':
1id = 1
else:
1id = 1nt(lid)+l
for i in range(lld,lid+kol)
rack =
rtype+'x'+str(x)+'x'+str(y)+'x'+str(z)+'x'+str(i)
if 1selected’ in rackT:
print ('selectedddd')
cursor.execute(“INSERT iNTO rackT
) VALUES

zfree,volfree

x,y,z,x,y,z,volfree))

z,xfree,yfree,
?,?l?);"l (raCk’

(name,x,y,
?
conn.commit()

(?,?[?’?I L
not in rackT:

electedddd')

" INSERT INTO racks
1free) VALUES
volfree))

'z z, X, Y121




Deliver to another department, here post office employee select several packages
by barcode reader and then system send them to another department:

def kurier():
def sendkurier():
content = spisok.get(1l.0,END)
#print (content)
packs = content.split('\n')
#print (packs)
info = []
for i in range (0, len(packs)-2):
cursor.execute ('SELECT rack name,x,y,z FROM package
= (?)', (packs[il],))

IWHERE tracking_code =
odin = cursor.fetchall()

print (odin(0][0])
Xt = int(odin[0][1])
vt int (odin[0]([2])
zt = int (odin[0] [3])
volt = xt*yt*zt
trackcode = odin[0][0]

print (odin)

cursor.execute ('UPDATE rackT SET xfree = xfree +
(?), yfree = yfree + (?), zfree = zfree + (?), volfree =
wfree*yfree*zfree WHERE name = (?)', (xt,yt, zt, trackcode,))

conn.commit ()
cursor.execute ('UPDATE rackT SET volfree =

(trackcode,))

xfree*yfree*zfree WHERE name = (?)',
conn.commit ()
cursor.execute('DELETE FROM package WHERE

= (?)', (packs[il,))

tracking_code .
conn.commit ()

wKurier = Tk() .
wKurier.title(lang[?][tll])

wKurier.geometry('280x310')

lkur = Label (wKurier, text

lkur2 = Label (wKurier, text

frtext = Frame(wKurier)

text. ack () . | )

frisok 5 Text (frtext, width = 20, h§1ght = 101

o d(row = 0, column = 0, sticky="nsew")
spisok.yview)

isok.gri s
o = Scrollbar(frtext, command = v
= 0, column = 1, sticky="nsew")

scrl =
i ow
scrl.grid i = scrl.set
text = '').pack()

; ' 11command']
spisok['yscro :
= Kurier
1probeld = Label (v : lang[40] [til], command =

bk text =
ur =

sendkurier)
pkur .pack ()

-

= lang[7][til]) .pack(pady = 5)
= lang[39][til]) .pack(pady = 5)

Button(wKurier,
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CONCLUSION

Nowadays post services system is becoming more and more optimized every
day. A lot of people around the world work for making human life better, more
comfortable and easier. Specially - information technology scientists. Hundred
years ago decreasing months and weeks of delivery was discussed, but now every
minute and second is important. Even if this algorithm is a very small portion of
that huge system, it would help to save time, make clients stay calm and use space
optimized. According to development of post service, starting from basics, it seems
that every second will be important and consumed optimized in next 10-20 years.

Nowadays post services system is becoming more and more optimized every
day. A lot of people around the world work for making human life better, more
comfortable and easier. Specially - information technology scientists. They are
developing methodology of Internet of Things, which in its turn will make the

World smart.

Even if this algorithm is a very small portion of that huge system, it would .help
to save time, make clients stay calm and use space optimized. In future algorithm

will be supplemented by parameters of package such as ‘carefglly’, ‘urgent’,
‘costly’ etc. And the most exciting that, algorithm will work with Internet of

Things technology
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