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SANTRAUKA

Siame bagiamajame magistro darbe yra pateikiamaosakpmpiuterias logistikos valdymo sistemqgs
projektavimas, svarbiausijos funkciy analiz, svarstomos pritaikymo ir integracijos galinégbLietuvos
pramorgje logistikos proces tobulinimui. Si sistema yra skirta kontroliuoti inZtikrinti stabil; bei
kokybiSky prekiy pervezim vilkikais, pradedant nuo gauklienty uzsakym sisteminimo, automatizuoto
prekiy skatiavimo ir paskirstymo samtluose, iki vairuotoy kontroliavimo, tiksliy krovimo viet
nustatymo ir galutini vartotojy poreikiy analizs. Pagrindiniai logistikos valdymo sistemos uzZdarigra
laiko ir kaSt; sumazinimas, krovimo viettikslumo padidinimas, vairuotgjprofesionalumo uztikrinimas,
padidintos komunikacijos galimyb, duomen bazs ir reikiamy dokumendg gavimo pasiekiamumas laiky,
vilkiku darbo ir poilsio ¢Zimy maksimalaus kontroliavimas, tiklsus pnekiekiy skatiavimas, padidintas
produktyvumas ir efektingumas bei padidintas kliepasitenkinimo rodiklis. Sios sitemosrima jtakojo
dvi Lietuvos imores, Pimoji UAB “Adampolis”, kurioje logistikos sektoje atsirasdavo netikslumai
sancaliuose @l Zmoniy klaidy ir netiksliy kieky skatiavimo bei netinkamo paskirtymo ssidose. Antroji
UAB “KM Logistics” imorgje, kurioje logistikai valdyti yra naudojamos kedigkirtingos sistemos, kurigs
nepakankamai uztikrina vairuotojkontrok, neparenka tikslaus prekigabenimo marSruto, neuZtikrina
reikiamy dokumeny gavimo laiku ir negali uZtikrinti kokybiSkos logikos grandigs kontroks. Si

logistikos valdymo sistema galiith pritaikyta abiejoms skirting pokidZiy ijmoréms, tuo paiu jrodant jos

[72)

idiegimo galimybes kitose Lietuvos transpartmrese. Si Logistikos valdymo sistemsudaro integruoto
ir sujungtos kelios sistemos vienoje programojé&jot® kaip: duomen baz, kurioje fiksuojami gaunami
uzsakymai ir atliekami reisai; savaime atsinaujin@®PS sistema, uZtikrinanti tikgliviety paieSlg ir
vairutojy vietos nustaym jutikliy ir barkod; skaityvumy idiegimas, kuris uZtikrina automatizggprekiy
kiekio skatiavima ir specifikacijas bei komunikavimo sistema, le&#i bendrauti su vairutojais bgi
klientais bet kuriuo metu. Si logistikos valdymoograma, kartu su pritaikytais automatizavimo
sprendimais gali tapti viena svarbiausiompiuterizuog inZineriny sisteny Lietuvos pramoéje, kuri
kontroliuodama kokybi&kir tiksly prekiy gabenim, gali uZtikrinti Lietuvos logistikos sektoriauseprh ir

pranaSura visoje Europoje.

ReikSminiai ZodzZiai
Logistikos valdymo sistema; logistikos progésbulinimas, automatizavio sprendimai logistike&tsriuje;

kompiuterizuotas logistikos gradisn valdymas.
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SUMMARY

In this final Master degree thesis there is presgbrthe design of the new computer aided engineg

system integration and development in Lithuaniatugtry. This system is intended to control and jol®
stable and high qualified cargo transportationriogks, starting with systematization of orders ez by
customers and automated calculation and distribudfogoods in warehouses till control of driveralime
communication, precise deterrmination of routes andlysis of end-user needshe main tasks of th
logistics management system is reduction of tand costs, increasing of accurate determinatio
loading places addresses, drivers professionalissurig, increased opportunities for communicat
availability of necessary documents gathering, mamn control of drivers work and rest regimes, aa|
calculation of the quantity and specifications obds and increasing customer satisfaction rate desen
of this system was influenced by two Lithanian camps. The first one was JSC ,Adampolis”, ther&‘e
logistics sector occurred inaccuracies due to huensors and not adequate distribution in warehouBes
second one is JSC,, KM Logistics”, which uses sevéiféerent programs to control logistics, but Istan
not ensure appropriate drivers control, the premseements of goods, accurate routing, the nege
documents gathering in time and can not guarahteguality of logistics chain management. Thisdtigs
management system can be adapted for both diffeztentpanies for controling logistics, thereforesigh
way demonstrating its development and adaptatigrordpnities in other Lithuanian industrial entesgs.
The logistics management system consists of sewat@iconnected and integrated systems, suck
database, which records orders received and ragesmplished; self-regenerating GPS system

ensures accurate addresses search and online diest@ration determination; sensors and barcodenscs|
installation, which provides an automated calcatatof the quantity and specifications of produats
integrated communication system, that enableserdommunication with drivers and customers.

main indicators, which shows this logistics manageinsystem's advantages and competitiveneg
reduced costs, saved time, ensured the efficiendypaoductivity and also increased customer satisfa
rate. This new logistics management program cowdome one of the most important computeri
engineering systems in Lithuanian industry, whighebsuring the highest quality of cargo transpantat

can provide logistics sector development in Lithaand esure competitiveness across all Europe.

logistics management software, there is given aimlgf it's main functions and considerations db th
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INTRODUCTION

There are various computer aided softwares, whssksts to all steps from design, process
planning, management of resources, production pignmontrolling of manufacturing operations
and etc. The purpose of such computerized systents icreate a faster and more effective
production process; to develop the highest qualitg, most precise dimensions; to plan accurate
material usage and to gain the largest profit areflacners satisfaction.

Unfortunately there is a lack of such systems itgated for management directly the
logistics chain in Lithuanian enterprises. There arlot of computerized engineering systems
adopted to design and manufacturing, but therdaslaof such computer aided softwares with data
bases, which would be adapted for automated wasaigpmanagement and transportation control,
which would facilitate the work, save time, plardde able to accomplish various logistics steps in
Lithuanian enterprises.

There were two reasons for this work to borfihe culprits are two Lithuanian enterprises
UAB “Adampolis” and JSC “KM Logistics”. In the fitsone, JSC “Adampolis” appeared problem
then on 2013.12.31 during inventorization of prddun the storage there were a lot of
uncertainties and it was not possible to deterntirean. A large minus of earnings were lost,
because of manual calculation in warehousing andaocurate numbers of transported, imported
and supplied goods. By this new installed softwaomnection with automated and retrieval
systems, it will be able to see all uncertaintssplus of products and necessary information about
the deliveries. The next reason for this softwardd installed in reality was initiated in the athe
company JSC “KM Logistics”, because there were apgmk problems associated with
transportation accuracy, like problems of routenpiag, lack of necessary delivering information
and not appropriate driver’s control. These bothuanian different enterprises gave the inspiration
of the new computerized and automated software loewvent, which could be useful for both
enterprises.

The objective of this work:is to design and integrate of the new computeedhidgistics
management software for controlling, planning arahagement of logistics in Lithuanian industry.
It will be a new program, which would help for Lithnian enterprises to accomplish various
complicated tasks, which are associated with lmgistike gathering accurate information from
automated warehouses and trailers, communicatitim dvivers and clients online, observation of
travelling, planning delivering of goods at thetéss way and etc.. This system, automatically with
sensors, which will be held in warehouse’s shefis & trailers, also with barcode readers,
integrated in individual tabs, will help to accwigt and automatically calculate inventory in any

storages or loaded trailers. Also all transportatwith the help of integrated navigation systems
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and data base will let us to view and regulatératisportation steps from gathering and distrilutio
of orders till delivering of the product from oneipt till another. All necessary data, like prodsjct
travelling routes, roads, taxes, licenses, custensppliers, drivers, delivering information, even
information about employees will be held in oneadadse. This system will have an opportunity to
be integrated into computers, tabs and smart phdies system will be used by clients, managers,
the drivers and the owners of trucks.

The main aim of this work:is to develop and optimize logistics processesubing
automation, IT technologies and engineering sahgtidn this work there will be analyzed the main
possible functions of this system and comparedgessible transport situations in the enterprise —
the logistic chain in the enterprise in usual waypbanning all transportation and warehousing
steps manually, and the other way by planning amdralling it automatically with integration of
logistics management system. The main parameteichvelould show as the effectiveness of this
program are shortened time, reduced expendituresyided quality and increased rate of
satisfaction level of customers.

The main tasks in this work:

1. To analyze Lithuanian logistics sector and indicgi®blematic aspects in logistics
processes.

2. To provide technological solutions for controllif@gistics in warehouses and distribution
centers as well as loading/unloading of trailer.

3. To develop the necessary functions for program neuee the logistics management
processes improvement.

4. To develop necessary templates, models and algwitf the designed software.

Provide economic analysis, forecasts and bendfits®program.

In this work there will be designed the new compamésl logistics management software
and provided engineering and automated solutiomsd&velopment of logistics processes in
Lithuanian enterprises. There will be shown themmaiodules and algorithms for this program
overlook. To understand the desirable options & tlew system creation, at first we need to
overview the existing engineering computerizedeyst in Lithuanian industry and to understand

the importance and desirable benefits of it.
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1. INTRODUCING TO THE ENGINEERING COMPUTERIZED
SOFTWARES AND LITHUANIAN LOGISTICS SECTOR

Before investigation of the new software to contiogistics and warehousing in
enterprises, we need at first to get acquainted ewelview the evolution of other usual
computerized systems — to understand how theynaodvied, developed and adapted in Lithuanian
industry.

The main tasks in theoretical part of this work:

1. To get knowledge about the basic engineering coemjzeid programs used in
Lithuanian industry.

2. To estimate basic computerized logistics managesteps.

3. Tointroduce with automatic storage and retrieyatams AS/RS.

4. To analyze possible storage and transportation gement systems - sensors types
and navigation systems for the new programs agica

5. To analyze Lithuanian industry approach about cdempaided systems and their
possible perspectives in the future.

6. To analyze existing softwares, used to controlsticg in Lithuania

The objectives of the first part of this researcbjgrt is to introduce to the existing
situation about the computerized engineering systased in Lithuanian industry and their inter-
comparison; also to present forecasts about thead@nand possibilities of computer aided
manufacturing engineering software’s installaticor imanagement of logistics in Lithuanian

industry.

1.1. THE OVERVIEW OF EXISTING COMPUTERIZED SYSTEMS IN
LITHUANIAN INDUSTRY

Earlier the application of computers in scienaswalled the factory of the future, but
from about 1960’s it came to the reality and nby alternative adjustment this automatic
technology in industry can help to gain the besffifable outputs in any Lithuanian enterprise,
which is associated with production, manufacturangd logistics processes. Every developed
company must use the application of computer agtdtivares, because sophisticated computing
capabilities can solve complex problems, managalfte and plan every step, associated with the
design, manufacturing and sales of their production

Global market changes very quickly, and any comparych cannot adapt to it and can

appear itself behind competitors. One of opporyutatadapt is to apply automated solutions and to
11



use modern computerized systems, which allows tdrabexisting production and to continue

innovations. For more developed and modernizedsing to become in Lithuania, the usage of
computers in planning and accomplishing procesgery important area, because it can provide
qualitative variety of products, to expand the ekptm improve the economical situation and to
reach the highest level of modernization, as likethe other more developed countries like

Germany, Japanese, USA, Scandinavian countriestand

1.1.1. The automotive logistics integration capatids to be adapted in

Lithuanian industry

At first to be capable to apply the automated swhstin Lithuanian enterprises we need to
get knowledge about the approach to the logistick @mputerized technologies from Lithuanian
point of view.

Only at the end of 1950’s Lithuanian engineers weteoduced with the science of
computers. The first engineering projects thereo@ated with computer-aided modelling and
statistical analysis of automation control systemsl970 there were 16 centres with 21 computers
in Lithuania. The first program in computer engimeg started to exist during the 1958-1959 in
Kaunas University of Technology and this new satem@s called the engineering of computing
devices and equipment [2]. During those year wése appeared the first automated storage and
retrieval systems (AS/RS) for heavy loads matetasdling [3]. The industry in Lithuania from
those time started to grow rapidly and we mustept kip with new technologies and to expand the
technological, economical, business and logis&cs$oss.

Lithuanian’s integrated into the global economyg, iabecame a member of EU and it
affected the country’s necessity to develope amdpate with neighboring countries, in such way
agility of manufacturing and logistics acquiredarenportance [4].

Introduction of such advanced technologies likengoterized systems to any enterprise’s
system is a huge challenge for it's developmentdenazation and possible innovations.
Introduction of a new technology to the enterpssaperational systems makes changes not only in
its organizational structure but also for its ps®s, facilities, time savings, safety ensuring and
larger profits. Computerized engineering systemglémentation can reduce material costs, work
force, inventory, idle facilities or machine timemd improve material handling and manufacturing
processes. Flexible management systems affectsvérall cost, and are at first focused on quality
and customer needs.

For Lithuania it is difficult to be in front of copetitors. Lithuanian manufacturing
companies cannot buy all necessary equipment andder the best opportunities for experienced
employees, for this reason, to minimize cost thmmanies have to search for partners, especially

12



for logistics handling. Cooperation with partnersates favorable conditions for agility, but proper
cooperation requires appropriate tools and teclasigas computerized and automated systems to
ensure proper quality [6]. Lithuanian manufacturiegterprises should invest in their flexible
equipment implementation and installations. Theailesd new software for logistics management
can increase enterprise effectiveness, serviceltyquend make the enterprise more popular and

desirable between new and existing customers.

1.1.2. Relation between existing engineering congrited softwares used in Lithuania

The goal and purpose of any computer aided managei®eo create more faster and
accurate production processes and to reach thestigjuality and with appropriate material usage
to gain the larger quantity and profit with lowesipenditures. In the figure below (Fig.1.1.) we can
see the basic computerized numerical control asgstems and their relation with each other.

To understand what it means computerized contraidastry, we can take an example of
computerized machinery, like for example CNC maebhinCNC is a process, based for
automatically operating a manufacturing machinegglwng the commands of letters, numbers or
special instructions. A complete set of these cartedacters for executing an operation is called a
program. The program is translated into correspandilectrical signals, which are send as the
inputs to motors that run the machine in this c#fisa.computer is used to create a program, the
process is known as computer-aided programming Fbf. the new computerized logistics
management program, the idea is very similar —s® eaomputer for creating the program, which
would obtain or send necessary information and diel able to analyze it and represent the best
management solutions associated with logisticsqa®es.

One of modernized computer aided systems exampleAME. It gives a widely usage
of computer software aid to analyze and solve waricomplicated tasks in manufacturing
engineering. The basic branches of CAME systenuded CAD/CAM softwares, which together
are used for computer systems to assist in thetieneamodification, analysis, control or
optimization of a design or manufacturing processes

CAME concerns not only about the planning of operet, which are performed in the
workshop, but it also involves all steps for pradgca product — from materials gathering,
dimensions calculation, designing, evaluating, nfiacturing and even till packing, warehousing
and distribution. It can help to any enterpriselésign or find the best technological solutiond an
to provide the highest quality at the right timeetasting or to the new products development. For a
proper planning of operations is responsible coepaided process planning (CAPP), which can
refer to all steps of planning the design, productnd manufacturing operations at the right time
and in the right place. With MRP records we canculate and plan necessary materials

13



consumption and supply at the right time. CAQ vd#ta bases and held standards can ensur
all requirements irproduction will be fulfilled These and other computerizsoftwares concerns
not only about the planning of operations, whioh performed in the workshop, but it also invol
all steps fomanagement of process— from materials, geometry and shapelection, designing,

evaluating, calculatinggnsurincmanufacturing operations performandestributicn and etc.

o 2[pf

Manufac-

Product

e Process | turing | Manufac- |y o o poy Storingand L} aided logistics

planning resource turing distribution
planning

e

Fig. 11. Integrated approach for software applicatiol

Marketing [==)

Here we can seabbreviations ocomputer-aided techniqueshich are showrn the figure
above (Fig. 1.1.):

CAD - computeraided desig CMM - coordinate measuring machi
CAE - computeraided engineerir PPC -production planning and cont
CNC -computer numerical conti ERP -enterprise resource plann

CAQ - computeraided quality assuran FEA -finite element analys

CAM - computeraided manufacturir BOM - bill of material:

CAPP - computeaided process planni MRP -materials requirements plann
CAQ - computeraided quality assuran AS/RS -automated storage/retrieval sys

The last circle contributes to the logistics cohtiidie question is left why there was no s
circle before — why thre was nccomputerizedogistics controlling softwal application. The answer
is that logistics management covers different brachsedor example it could connect CAE, CAl
CAQ, AS/RS and to work as the whole. In simply vwrthert are a lot ofseparate programs,

navigation systems, providedaps, data bases aprograms, which coulglan transporroutes, would
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automatically could calculate goods or plan drisesthedule, but there is no one such system, which
would hold on all these programs and would worletbgr as the whole automatically. To understand
the importance of logistics processes developmétht @omputerized automated solutios, we need at

first to analyze the Lithuanian logistics sector.

1.2. LOGISTICS SECTOR EXISTENCE IN LITHUANIAN INDUS TRY

The logistics sector in Lithuania was developednfra991 year, because of economical,

political, social changes and increased competigge between neighboring countries.

The main branches of logistics in Lithuania wasedeped [4-7]:
» Customs Services;
* Railway, sea, river transport Services;
» Port Services, Ship Supply;
* Road Transport Services.
The main Logistics Services in Lithuania includes:
«  Transportation and transport/drivers offers;
«  Provision of logistics solutions and logistics mgeis offers;
«  Warehousing and open cargo storage yards;

+  Customs brokerage.

In these days there are approximately 4,500 corepaamd 72,000 employees working in the
sector of logistics in Lithuania [5]. The most knowompanies in the transport and logistics sector i
the country includes: Lithuanian Railways JSC, €kt Logistics JSC, Vlantana JSC, KLASCO SC,
Transekspedicija JSC, Limarko group, and JSC Tiran&]. Lithuania is committed to investing 100
million EUR into four main logistics branches: sedpat Klaip:da, Trans-European roads network,
airports and warehousing [4-7]. The main directiafsLithuanian production transportation and

export is shown in figure below (Fig. 1.2):
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LITHUAMIA: IN THE CENTER OF EUROPE

Fig. 1.2. Lithuaran possibilities for export [

Lithuania has a vergelevan geographical location near the BalSe:, and is close to major

developed countries. Lithuan@ovides an advanced logistics se, which accounts for 10.6% ¢

GDP in the country and offeenaccess to over 750 millicconsumers in and around the [5]. The

other faicts and advantages of icountry location [6]:

3 hours.

Provide opportunitto deliver just-intime production by air, sea, rail and r.

Two major trand=uropean corridors connect Lithuania’s market &rest of the EU.
The Port of Klaipeda one of the northernmost i¢e2e ports in thworld.

Lithuania has anodern truck fleet of 25,000 uni

From any of Lithuania’s four airports we can reacly major European city in less tr

Lithuania is centrally located betwedfour sizeable markets: West Europe, the th

(Scandinavian) countriesand the Eastern markets of Russia and the Comesitiwof Independet

States [7].

Lithuania holdsapproximatelyabout 700,000 frof warehousing facilitie (the main are

in Vilnius about 335,000 Mmwhile in Kaunas - 184,000 and Klaipeda 124,000 nf [5].

From listed advantages about Lithuanian geograplocation, thatcan make conclusions

thatwe have all opportunities for logistics sector depment ancsuccessfuexpansion.
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Expaorts by Country: Lithuania
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Fig. 13. Lithuanian basic exports by couniny201< [6]

As we cansee from figure above (Fig.3.), the largest part afargo in 2014 from Lithuani
was exportedo Russian, after that to Poland, Latvia and Gegm@he “Other” countrieincludes the
most of west Européike Belarus, France and Sp: However becauseof the ongoing political
tensions between Ukraine aRdsssia, theéBaltic countriesas well as Lithuaniare unlikely to have an
impact of exports decreasitgthese countries for a whi However, exports to Russia worked only
transit route for re-exgrts, which there originated from other countried aow Lithuania can increa
exports to west Europe [6].
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Fig. 14. Lithuanian GDP fluctuations by tlyear [6

In figure above (Fig. 4.) we can see Lithuanian GDP variations by the In 2009 we can

see the clear downfall of GDP, brom 2014 we are forecastéa remain permanent for over thet
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years. [6].From diagram below (Fig. 5.) we can see that GDP is highly dependent on lgogisectol
growing in Lithuania. We can see the forecethat from 2015till 2030 freight transport activi
increase, as well as with GD#IlI grow with 1.7% per year, bymprovinc the economical level of

Lithuanian countryand developing the logistics se«.
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[ 1: Freight Transport Activity
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Fig. 1.5.Lithuanian GDP dependence on freight tport activity [7°

We can see above details about transportation betviid) Membes, which also shows
transportation activitglependenc from GDP variation. This long tertendencyis a combined result
from productive and effective transportatidevelopmentLithuania has alsbecome one of the EU’s
primary transport hubsithuania by participating irthe Europe union develops new ideas
establishes new programs fmgineering anlogistics sectors developmantthe country[7].

High technology devepment prograi

There was established the H-technologydevelopment program for the year of 2-2015,
which goal was to develogand expancalready existing fields with longerm globea perspective to
become competitivenithe world market. This prograr objectives are tencourageresearches and
development in thesscienceareas: biotechnology, mechatronics, laser techgolagformation
technology, nanotechnologglectronicsand also increasing productiomanufacturin and transport
spheres. In othewords this programs encourages the installationesd¥ computerizesoftware and
application of automation solutic into industry forimproving production, manufacturing and ens
the proper management of it [7].

Lithuanian Innovation Strate:

Lithuanian Innovation Strategy is the Ic-term developmenplanning document, which se
strategies, visions, objectivesrecastsdeterminegoals and results to be achiewwith innovations
from 2010 up to 2020. Theain purpose of this Strategy is baseddvelop competitive knowledc
economy in the country, by using the newest teagies, equipmeniautomation,|IT solutions and

gualified human resourcés mobilize anceffectivelymanage state resourcand distribution [6]. The
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vision of this strategy is based on the Lithuar@aanomy to provide of high added value products and
services as well as increase competitiveness ingltiieal market. The goals are to create favorable
environment and successful business. The develodthologies, together with proper management
of business will help to create high level innowas in Lithuanian industry [7].

The Lithuanian Transport and Transit Developmenat8gy

This strategy in Lithuanian was created from 20052025 to give the priority to the
development of logistics sector - to develop inadional transport corridors, multimodal cargo
transportation and to provide high quality logistgervices. The main aim of this strategy is cameskr
to freight transport, attention would be paid toe tintermodal transportation establishment,
management of processes and innovative technologies road, railway, seaport and airport
infrastructure have to be modernised with the adapt of the newest effective transportation
technologies and appropriate processes manage&ént [

These strategies for promotion of innovations, nedbgy development and proper transport
management shows great importance for engineendgaistics sectors necessity to be increased,
because these fields are the main braches in latauarhich can ensure competitiveness in the global
market.

1.2.1. Advantages of computer aided automatizatmplication in Lithuanian industry

The main reasons for companies to investigate mgw computerized and automated
technologies, while being in Lithuania [1-3]:

*  Well educated workforce;

* Enough well promoted logistics services;

* High-quality manufacturing;

« Given attention to technological sciences, as e®ging, mechanics, medicine, etc.;

*  Growing number of successful global companies;

* Good location near the Baltic sea, almost in thedhei of Europe.

These and other reasons and advantages guararitesescessful investment in to new
technologies, such like CAME or logistics managenseftware integration in Lithuania.

The following benefits of investment to integratiohautomated and computerized systems in
the enterprise:

e Savings in labor force and material planned congioms;

* Savings in time, due to proper planning and manageiof all work;

e Savings in space and power consumption;

» Savings in expenditures (for example by avoidingaaed roads);

» Savings in documentation — all data is locatedhengrogram;
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* Reached the highest accuracy and largest quantitysigned or produced products.
* Improved quality, profitability, productivity, ef&iveness and efficiency in business.

The biggest advantages for enterprises to invdst gomputer integrated systems are that
Lithuanian historical manufacturing strengths imegu machinery, electrical equipment, metal
processing and construction. Lithuanian is in thainkeographical zone, with expanded logistics
abilities — the export is growing, as well as tachheducation. These are the main reasons for
developing logistics sphere with new technologies.

By using various engineering computerized softwsaaddilities, all processes from gathering of
order, producing the product or transportationtotan be more effectively maintained, organized,
operations accurately performed and the betterooutcreached in larger earnings and customer’s
satisfaction gained about the quality.

Now we can overview and analyze the work princigliesxisting computerized systems used

in Lithuanian industry.

1.2.2. Integrated logistics support
The computerized integrated logistics managemdetsdo the integrated logistics support
(ILS). It and integrated strategy for developirite tprocesses for automated material handling,
optimization of logistics functions, manage exigtinesources, and guide the engineering processes fo
decreasing expenditures and making the systemreasignage [21].

The main activities of ILS include [21-24]:

* Maintainability engineering (preventive, predictiaed corrective plans);

*  Supply management (of raw materials, necessaryopather resources);

e Support plans of equipment and machines (inverdistyibution, equipment
installation);

* Organization of personnel ( training; knowledge aridrmation sharing);

* Technical data and design interface (specif. regula and documents sharing);

* Necessary packaging, handling, storage, and traagijom management.

The main goal in logistics is to deliver a demangeatiuct for customer at the right time and
place at the fastest way, by providing the higlgstlity at lowest expenditures. Appropriate logisti
strategy concerns listed areas above, in respeehdare that all equipment and support items are
preserved, packaged, marked, handled, transpoated, stored properly for short or long term
requirements. ILS is necessary, because to dmgiktics chain manually is too complicated work,
which requires a lot of time and money expenditugeslified personnel and inventory.
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1.3. THE MAIN LOGISTICS PROCESSES AND OCCURRING PROBLEMS

The sector of logistics could be called one ofrtiast complicated sectors in industry. This is
because all activities are made on just in time @rd not always be forecasted and planned. This is
the reason why we need to design an appropriat@utamized management of logistics processes that
it could help us to avoid or solve appeared proklem

The logistics processes from outside view looks dksimply actions:

1. The Logistics manager receives the orders fromoousts about the delivery. The order
is sent to the driver (the driver starts drivinglesignated region).

2. The manager calculates the rest driving time, wiscleft for the driver for that day;
verify traffic conditions and plan the travellingutes till the destinations; calculates driver'sAET
(Estimated Time of Arrival).

3. The manager informs the client about possibilitesome for instructed destinations at
the right time in the right place.

4. For the driver the logistics manager gives the doates of address and roads for
loading place; gives the information about quartitgoods and times of arrivals.

5. The client sends for a manager the reference nwnldrich are also given for the
driver, which will be necessary to register in thading and unloading places. Also the client gives
instructions for extra information, for examplediko use the special additional equipment in logdin
place, like helmet or anti-slip-mates.

6. The driver comes for load, register for loadinghnihe reference number and prepare
trailer for loading.

7. After loaded, the CMR (Contract for the InternatibiCarriage of Goods by Road) is
given to the driver. The driver manually measuresleft free space and parameters of loaded cargo;
tells about the loaded quantity, specificationg@bdds and weight of cargo, which is written to CMR.
The written and measured parameters are compared.

8. The driver informs manager about made loading aadager tells all information to the
client. After that manager and driver is waiting permission from the client to go for unload.

9. The cargo is supported by driver and the sealti®@wn trailers doors.

10. When the manager receives permission to go, hellesds again the resting time of
driver for that day and send such report (Fi§.)1o the client. In this given example, the masrag
should tell to the driver to go for parking andinéorm the client that driver’s driving time is fghed

for this day.
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Fig. 1.6. Calculating the driver’'svorking regime

12. The manager is searching the coordinates flmadimg address and plans the route
driving till the destinationThe instructins are sent to the driver.

13. As the driver comes to the unloading placerdwsters for unloading, gives tlref.
number and CMR, receiveftom the loading place and prepardse trailer near the rar for
unloading.

14. When the driver is unloaded, receives the signed and fulfiled CMR and additic
papers, like delivery or weighiote:.

15. After the trucks empty, the client is informed abot and themanager receives the n¢

order.

16. The route is entered to the data base manbmlthe maager the invoice is written by
the entered data and sent togewith CMR to the client.

17. Theclient calculates driven kilometres individuallydathe payment of the route is pa
by the client as he receives the right docum: as the evidence of comple order.

These logistics steps should look very easily agdsimed, but taking in account tr
manager has from 10 till 25 drivers at one timeéhagtomes more complicated then some prob
appear.

The main common problems, appearduring logistics processétom the logistics manag:
point of view:

— The lack of information about the order. Not acteirgiven ref. numbers or chang
addresses of loading or unloading destinations wet¢old

— Not accurate calculation of working, driving arest regimes of driver or not appropri.
planning of his working hours, which costs delaldealiveries

— Shortage of driver’s language and communicatiolisskivhich costs misunderstandin
in the loading or unloading plac Also shortage of necessargaliments, or the documents there
completely fulfilled or lost.

— Not accurate addresses there found, or not apptepnioutes there planned -
transportation anddrge expenditures for roads there spent, becauaekobf information about taxe
roads.

— Not accurate quantities of goc there loadedor the cargo was damaged during loac

or unloadingpecause of lack of necessiequipment in warehouses.
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— Too much time is wasting in loading or unloadingqds, then there are not appropriate
automated equipment installed and the loadingsnaid manually.

— The large occurrence of human errors by using lolaéa or writing invoices.

— Customer dissatisfaction level growth, in respechét completed instructions, delays,
provided not qualitative service or lack of prowddaformation or documents during the delivery.

There are also a variety of other problems andediptable factors like traffic jams, truck’s
break ups, the drivers psychological and physialalgporoblems, inaccessibility to client or drivére
lack of information about tech. specifications egulations, misunderstandings and etc.

In this master thesis there will be given solutiohew the appropriate automated and
computerized management steps could facilitateiamlove the logistics chain and the efficiency,
save time and expenditures; provide the largerityuall service and higher customer satisfaction, by
designing and developing the appropriate functfonghe logistic’s management software.

The main goal of this work is to facilitate the Wwdor 4 sides, evolved in logistics by giving
one solution, by adapting necessary functionsdetic’s management software in respect:

1) to facilitate the work for employees in warehesis the loading or unloading places — to
find appropriate automated solutions, which cowddriiegrated in warehouses and trailers and would
be able to send the right signals to program autically and to ensure calculations of the right
guantity of cargo or it's parameters.

2) to facilitate the work for logistics manager® provide appropriate planning of routes,
calculation of working times, automated routes remgs into data base, together with
sent photos of CMRs and other documents savingradeide communication capabilities
with drivers and clients online and opportunitytraicking vehicles online.

3) to facilitate the work for drivers, that they wd have appropriate communication tool
online, would have renewable GPS system with gbibt view the streets online, would have the
special digital dictionary and opportunity to maked send photos of documents or damaged cargo
online.

4) to facilitate the work for clients, with opponity to send the new orders directly to the
program, which would automatically recognize thdradses and reference numbers. Also to give the
opportunity for clients to observe the trucks arek gheir uploaded files with the provided
communication tool.

To concern with the automation of warehousing, wk take this logistic’'s management
software capability to be integrated in JSC “Adaligidecause of errors in calculations of inventory
appearing shortages of goods and not appropriaeniplg for distribution in warehouses and to
concern about the appropriate management of transgo will adapt this software for JSC “KM
Logistics”.
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2. DEVELOPING AUTOMATION SOLUTIONS FOR LOGISTICS
MANAGEMENT INTO JSC “ADAMPOLIS”

In this chapter there will be explained the maimg@ples how the automated solutions could
be adapted in this enterprise of JSC “Adampolis” ianagement of warehousing. There will be
analyzed the work principle of automated and re#liesystems (AS/RS) integration. Also estimated
how the signals of tracing the products from shelistrailers are gathered into the computerized
logistics management system and how the programdwtcansfer this information and present it as
useful data.

The automated warehousing solutions could be uUgetfised to facilitate the processes of

logistics, and we will present what benefits it kcbgive for Lithuanian industry.

2.1. THE GENERAL INFORMATION ABOUT JSC “ADAMPOLIS”

JSC “Adampolis” (Fig. 2.1.) is a representativetpar of MAN - the Germany manufacturer
of trucks - in Lithuania successfully continuesspecialization and expands its activity in thédieof
heavy vehicles sales and repairs. It also has fises of activity — from sales of trucks, buseslan
their original or spare parts till rental and fic&l services. The company has 4 services and i& spa
parts shops, with located warehouses with it imuania [22]. JSC “Adampolis” seeks to reach the
highest flexibility, to satisfy its clients by filling their individual needs on an operational isass

well as to handle the arisen problems qualitatiaglg in due time.

mi T
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=

Fig. 2.1. The outside look of the enterprise JS@dwpolis” [22]

The principle of logistics sector work:

1) The orders for purchase the original or spamsgar vehicle are sent to the reception of
shop as well as the order about registered newrreptauck is sent to the service;

2) The information about required parts is pasedti¢ warehouse;

3) The storekeepers are searching for ordered gmodsssing parts, which are necessary for

repair in local warehouse, if something is missititg goods are ordered to come from other
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warehouse located in other city (Kaunas, Vilniuggipeda, Marijampa?), or if it is still misisng the
parts are ordered from Germany;

4) The company uses their own transport for dejiver hire the carriers to deliver final
products to customers or to make transport betwresndistribution centres.

Problems occurring in logistics processes:

— The orders are written to the data base manudilyman errors appears,

— There are no responsible persons like logisticsagars or professional drivers, who
would be responsible for transportation of goodsially the storekeepers or other employers, who has
heavy vehicles licenses are delivering the goodsngnwarehouses or till the final customer. This
costs time loses and delays of deliveries.

— The warehousing does not have any automated egotgoreheavy loads, everything is
done manually. It is not safe, takes a lot of temel costs human errors and uncertainties, shortages
surplus of products.

The company needed a system and automotive sadutiwnich would help to manage the
future growth, reduce freight and double handlingts, minimize transportation expenses, optimise
the distribution centres of spare and original paahd to manage the operations, concerning
warehousing and logistics.

Computerized logistics management system in thierpnse could accomplish various
logistics processes from customer’s orders gathermutomatically writing them to the data base,
planning transportation of goods between shopdlatdivering it to the final consumer. It must be
able to automatically register newly gathered asdmrd to have a user interface for collecting input
information from a user about a desired operatiod &r providing output information about
performed actions. The computer software for laggstnanagement must generate a plan for resources
and spare parts management, navigate transportatwdistribute parts in storage correctly. Themrmai
goal of automated logistics management is to gatistustomer and ensure that his order would be
fulfilled and completed at the right time. Now coamy uses only a data base, calleditdita”, there
the orders are written manually and the loading®/anehouses are also made by human hands. The
best solution for this enterprise is to integrat¢éomated machines in the warehouses and install a
software for logistic’'s proper management, whichuldobe able to get, read and analyze the signals

from installed sensors from warehouses and preésemtecessary plans or actions.

2.1.1. Analysis of the data base used in the entisg
As it was mentioned before, JSC “Adampolis” usely @me program, a data base, which is
called “Batenta”. It is an accounting system used for recwydiales profit, and hold all necessary

information, as served customers number, repaiedicles number or received revenues. It is a data
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base, holdinginformation aboutclients, vehicles types, employees anthel information in one
software. Howevethis software is not capable fcny automatic application or necess calculations

without manual interruption.

finynai Prekyba Atsiskaitymai Likuial Turkas Atlygnimai Personalss Blanksi Finensai Formos Duemenys Servisas

inal] Prekyba  Atsskatymal LKUSIl Trtas AHygnimal Persondles Blenkal Fnansa Formos E IEIERE (] eI =E B =
= BEHMLEREEHEE butent| . . —
Pred grupes IS LIKUCIO ATASKAITOS (M=) %]

Preki bpai Pavadinmas Savikaina [ viduting kaina

Prekybos operacios

Sandiisi Pagrind. parametrai Prekee

P Sandélis Sand. tipas Sand. grupe

Darbuctojai 285

Padaliniai Tiekejas
Pareigos

Profesijos
Seskaitd planas Data nuo Data ki
Pagrindnés sbskaites

GavEjas

Tnvent. iki

Kientai
Kient5 grupes
Kient3 tipai Operaciia

Gauta nuo Gauta iki

oy Paonimas ‘
Says MODELIS

Galioja nuo Galioja ki KLASIF

‘Vadybininkas Artikulas

p— [ Tk judangios prekés [ 5umuoti artikulus PREKE

Vel kurs8 atmaunimas Mato vienetas [ sumuoti mato vienetus MATO_VIEN 2

1| perhiora Spausdrti Baigti

Vioynd spausdinimas [ Nom

Barkei

Acsiskatymo bildal
Raidés

[T

Fig. 2.3. The initial “Bteni” data base window Fig. 2.4. The irtial menu window

We can see that in theitial data base windowwe can choose what we want to look for,
example items, their types, groups or even cliantsinformation about the In Fig. 2.4. we can see
the basic menu for necessary ( findings or reports preparationofFexamplewe can filter gained
profit by dates, clients or by separate workshop.aBcount’s generator we can generate any rt
what we want by using imputed data in the softwéyegxample we can generate an account &
serviced vehicles by the year of registration ithuania. By usage of this data base the contrac
clients are generated and thidls by managers are invoiced to clierttgwever, this program is just

data base and it can not provide any plarsolutions concerning warehousing or transporte

2.1.2 Automatic orders gatherin

Now in JSC Adampolis” all orders are received by commuring face to face with clienby
calls or by emailsThese orders manually are written intoatenta” data bas. In automatic way
orders could béulfilled by clients onlin (Fig. 2.5.) by giving simple electronic table about the o1
Also by using various inventory management systdike, barcode readers and tablets (show

Annex 4) the ne@sary data about cargo could be automatically edteto the order’s informatic
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The fulfilled order would automatically be enteliatb the data base, and reminder about

order automatically would be <d to responsible persons, like storekeepfhe primal order maalso

be automatically assigned to a carrier, based emnflormation from the rate subsysti The program

automatically in a few minutes would check aboustxg and missing goods in tiwarehouse and
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would generate glan for further steps, like for examy
would verify andplan schedule of service free time and ¢
answer to client, or to verify spare or originaktpan the
stores, if it is lack of thenthe program wou automatically
book the new ones from theeares available suppliers. In
response, a transportation subsystem may autorhatiza
caused to transport items for the particular otdeone ot
more distribution stationslhe system must be flexible a
adaptable. Suchautomated logisticcmanagement system
would serve as #ool for the automated order processi
packaging, sand transportation of goc
In the figure at the left side (Fi2.6) we can see the
example of algorithnfior transportation managem in JSC
“Adampolis”. Before orders are collected necessary
information about available drivers is preparstep 601),
orders are received and systemad in the existing database
in “Butenta” (block 602) The rules angplan for transport is
prepared (block 603) and asent to the drive (on step
604). The legislations and regulations for

operation are taken in to account alre (in the
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step 605), carriers or the drivers can accept @d&) or decline it at, as shown in the step a7 )6the
programmable logic sequence decides whether totbenorder back to 607 for re-routing or to try re-
sending the tender to the other drivers. Once vedeishipment confirmation to be accepted,
transportation is done. After this, there is reedivconfirmation that a freight movement has been
completed (at step 608) there is received freiglynpent invoices and received records into that same
database in “Btenta” (at step 609). [24]

The main functions of a data processing systerna erify existing and necessary resources;
and to give instructions, necessary to perfornotiger [19-24]:

-to receive necessary data about orders from aar ondnagement subsystem;

-receive from an automated transportation subsysit&i@rmation from monitoring and
detection, that the warehouse has received orsisimy of some necessary item;

-in response to received data which tells that distribution centre has received an item,
automatically determining whether the order is ke by comparing the descriptions from the order-
management subsystem with information about aailpioducts to determine with a help of the data
reading management subsystem whether all prodegtsred for the particular order are in the storage
at the right time;

-if no order is currently available, automaticalbausing the automated transportation
subsystem to give a signal and divert the itemdtoeage area;

-automatically calculating necessary loading capanitrailer and other necessary parameters
like number for pallets or packages required to giete the order.

-if order can be accomplished, automatically selgca driver for the order and automatically
determining whether the selected driver has arlabaitruck at the right time and place;

-if determining that the selected carrier does mmte available truck at the right place, the
program automatically would send the reminderskaak the truck as soon as possible.

-if determining that the selected carrier has aailable truck at the distribution facility with
sufficient capacity in trailer to perform the ordautomatically causing the automated transportatio
subsystem to give permission to transport proddé&k

These subsystems like order-management subsystearehding management subsystem and
automated transportation subsystem could be uggethier in one automated logistics management
system to accomplish these all necessary aboweel lighctions by automatically receiving and sending
necessary information. For automatically gathemegessary information about distribution centres,

trailers and warehouses we need to integrate atoinsalutions in these facilities.
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2.2. INTRODUCTION INTO AS/RS SYSTEMS

The storing and distribution in warehouses candodifated with usage of automated storage
and retrieval systems (AS/RS), which are respoadin warehousing control. In the development of
the new logistics control software, which will bbel& recognize scanned barcodes online and to
receive and read electrical signals gathered fremsa's it is necessary at first to get knowledgauaib
work principle of AS/RS systems.

Automated storage and retrieval systems (AS/R&)esponsible for appropriate automated
inventory control and management. They are apphiestiorages, warehouses, distribution centers or in
workshops. They gave industry the benefits of miadter retrieval, loading actions and safety
environment ensuring; increased productivity, af agethe capability to be integrated in warehouses
with inventory control and material requirementarpling systems [10]. These systems consist of
computerized systems, working together with machmerobots, which can automatically move and
place loads or products into the right places. iyeasing flexibility they controls inventory, tkaeg
materials, minimize manual labor, increase safetyak, minimize time for shipping of goods and by
the most important advantage these systems helpstease utilization and space in storage and
provide accurate measurement and weight of loads.

The work principle by simplified explanation: retal of items is accomplished by specifying
the item type and quantity to be retrieved, while tomputer determines where in the storage area or
in the trailer the item can be stored and plansntbgement, the shuttle machines moves the item to
the right place and after every movement is finistiee computer updates the received information
[10]. In such way the logistic’'s management softwarill gather necessary information about the
cargo distribution in warehouses and trailers.

AS/RS technology is usually integrated with varidypes of pick to light systems and
microprocessor controller [11]. Automated storage retrieval systems are integrated, in respect to
effectively manage various operations in distribatcentres with various types of loads. In a sauttl
system, there are held two separate transport elgvighich are able to do vertical and horizontal
movements. A lift, like an elevator, by movementupf and down, handles various weight loads.
Simulators are used in automated storages to momite the process works [12]. In picture below
(Fig. 2.6.) we can see example, how integratednaatic storage and retrieval system looks in the

warehouse.
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[Fig.2.6] Automatic storage and retrieval system AS/RS

The connections between shuttle mactand computer is showelow, in [Fig. 2.7.], there

we can see how these macls could work together witltomputerized program, likour new

logistics management softwaren a retrieval machinehere are integratelight sensitive sensors

which sendinputted signals tcthe installed program, and computsimulatior by calculating

auomatically necessary parameters, like movementshiits of machine sends output signals

actuatorsand gives instruction what to . Also the cargo with B view and dimensions would appe¢

on the screen and all necessary dimensions, gepaedr volune will be calculated immediately t

this program.

Inputs
(from sensors)

Devices, Sensors

B

DOutputs
(to actuators)

Fig. 2.7 Connection between shuttle machine vcomputeisimulation [14]

The major benefit of the proposed automamachines is hte reductionof time to find

necessary cargo in warehouses, reducof the loadingor unloading time and indication potential
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errors that can be detected and fixed before aatyalementation. In the next subchapter we will
analyze example and work principle of AS/RS systdmmsloading and preparing a pallet before
transportation.

2.2.1. Algorithm for loading a pallet automatically

Unfortunately now the company loads the trucks wodllets with items, like spare parts
manually. It takes a lot of time and sometimes @sployees health deterioration. Now we will
analyze how the pallets can be loaded automaticallsC “Adampolis”.

Then the order is gathered and analyzed now fragh4I8.) we can see the algorithm of general
automated path for the right products to be loaoledhe right pallets before shipping [20]. For the
loading, raising, holding, moving and transferrthg pallet, there are used AS/RS systems.

The algorithm of process begins at the fist bldikdk 01) then the order is gathered, it is
analyzed, as shown at (block 02), logistic’'s manag@ control system then assigns the item to
appropriate pallet-build station. The employer rtfagn scan a barcode on the cargo label (block 03),
and computerized control system may respond tarfasmation by giving an advice to the employer
about the proper possible pallet-build (block 02Q][ The automated machines may then place the
item on the indicated pallet (block 05). Preferalilye operator then scans a barcode on a pallet
(block 06). The automated control system resporydsgpolating pallet and order status data (block 07)
and giving the confirmation, that the item was abltte the proper pallet (block 08). As indicated at
(block 09), computer system may then determine wdrethe load is completely loaded on pallets. If
the load is not complete, the preceding steps maydpeated again. If the load is complete,
manufacturing control system may update informatmrso indicate (block 010). The operator may
then receive eject signal (block 011) to cause rf@mbwring control system to update status data
(block 012) and convey the loaded pallet with awtted machine (block 013). Management control
system checks the pallet status data to verify thatload is complete with scanning the data
(block 015). After being ejected the loaded pathety then be wrapped by a forklift (block 016). By
scanning a shipping label of the pallet (block Od¥nufacturing control system may update data and
gives instructions to load the pallet in trailelogtk 017). The process of loading the particuldiepas
finished and the pallet is ready to be transpdoiettuck (block 017) [20].
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Fig. 2.8. kemplary process for loading goods onto pe automaticall [19-20]

A typical manually operateequipment to handle pallets is able to haran average of 15
pallets per hour, while thastallec AS/RS systems are able to handle of Euro standard pallets per
hour [20].

In (Fig. 2.9.)we can see thexample ofsimulation how there wareplaced an empty pallet
with a full one graphicallypy using automated store and retrieval systems.

300 cell

1) Start simulation
Cell ”300” empty empty pallet on the right side of the
Cell “100” full stacker crane(Z1-Z2)

2) Go cell “300” to pick 3) Load the empty pallet

7) Go to cell “300” to 6) Go cell “100” to put 5) Load the full pallet 4) Go cell “100” to pick
put full pallet the empty pallet on the left side of the the full pallet
stacker crane(Z3-Z4)

Fig. 2.9 Changes in AS/RS graphic model while replacingpty pallet with a full one [1
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Automated storage/retrieval systems (AS/RS) caipiaisilat the basics include consulting, file
conversion, recording of movements, planning anplementation of various loadings management.
The main idea of automatically loading the palletto reduce manual work, to save time and to
determine whether the shipment is appropriate affitient for the particular order to be completed
and if it is so, automatically release the ordet @entify the free space available; if not in r@sge to

provide the necessary information about the shertdgoods [14].

2.2.2. Reliability and advantages of AS/RS

There are definite advantages of developed of ASiiRR today's Lean and JIT oriented
methods in Lithuanian industry. The list of AS/Rfantages [15-20]:

* Increased accuracy and customer services;

* Inventory control and maximized space;

» Logistics efficiency;

* Reduced labour, material, equipment costs and tmstamaged goods;

e Ensured safety in warehouses;

e Space efficiency and energy savings;

* Increased speed and lowered time to handle th@carg

Such parameters like saved space, time, efficiemoguracy, and other benefits inherent in
AS/RS machines, combined with the flexibility, madeem a powerful automated tool for
management of logistics in any technical enterprse the AS/RS is a technique, which covers
various constructions of machine, electrical patanse installation of sensors and actuators, ittmus

compile with specified standards (which are listeAnnex 3).

2.2.3. Storage automatization - AS/RS installationthe enterprise

Storage or warehouse automatization can be achiewédintegration of AS/RS system.
AS/RS installation includes planning of mechanasdembly, mechanical setting of assembly line and
the electrical installation of various interconregtsupporting components, such as bus bars, barcode
readers, various sensors, control wiring, contrml@sures and various of other devices [18-21]l Al
appropriate installation would build an optimalrsige and transportation system for efficient materi
handling from the shells of warehouse till the k'actrailer inside (Fig. 2.8). We must concern not
only on the automation solutions and handling eapaipt, but also to ensure proper transportation. In
shipment of products we must analyze the size agighw of load, the type and quantity of products

(materials), which will be shipped and time of regd delivery.
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Fig. 2.8. The application of automated stor§l8]

By transporting goodsuch consideratio must be taken into accou

«  System constraintnecessary equipment and devices);

«  Special securityegulations(standards, safetprivacy, legalization
«  Environmental impacts and restrictio

An automated transport management is related omadefor determining an optimal, c-
minimizing set of plannegrocessesAdditionally it is a related method for trackingdanontrolling
the delivery of products according to the optinnahsportation plato ensure the best outcomes, pr
and qualityManaging network of transportation operations canpses 3 basic mode

. Panning module for plannintransportation route from initidoading place till the fine
unloading destination at the right time and theefstswa;

. Management module to manage and execute the ple movement with driving
companiesor own drivers by ensuring their professional maxam hours drivin and provide
communication.

. Data accounting and expendituresmodule, for accounting payments, rec
accomplished transports, register necessary dodsneaiculating road taxes and

An appropriateautomatecwarehouse and transportatioranagemerallows organizations to
fully optimize transportdon operations by facilitatinthe modellingand management of extremt
detailed order requirements and business and to identify the lowestest transportation solutic.
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2.3. AUTOMATED SOLUTIONS APPLICABLE FOR TRAILERS

Automated truck loading systems (ATLS)

For automatization and management of warehousesrialabandling systems AS/RS there
applied. For loading and unloading the trucks, dimeilar automated machines can be adapted, which
are called automated truck loading systems (ATLuvomatic guided vehicle (AGL).

The work principle of ATLS (Fig. 2.9.): the Loadimgodule (LM) is a robotized lift-truck,
integrated on a special transfer platform that Esatravels sideways, allowing it to transfer cargo
from one dock till another. When the platform sekle appropriate door, it detects the presen@e of
trailer and measures its free space to optimieddad pattern. The loads are brought to this toadi
module by an overhead feed conveyor that runs atheevdock doors, keeping docks available for lift-
truck and load it [27].

The advantages of ATLS:

— Increased trailer capacity;
— 2-3times faster trailer loading/ unloading time;
— Reduced manual work and errors, eliminated prodactage;

— Provider more safety environment (no forklifts neeg.

Fig. 2.9. Automated truck loading systems (ATLS}][2

Cargo Sensor

The cargo sensor with proper tracking solution dcag integrated directly to the trailer for
tracking the existing loaded cargo, by providingiility and security of it. By using ultrasonic
technology, the cargo full length light sensor ntors the trailer online and can immediately send an
alert if there is any change in load status, faneple variation of weights and their parameterg.[55

The sensor provides accurate, reliable updateshestdrical data about trailer’'s arrival and loaded
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condition (loading starting-finishing). This infoation would be sent directly to logistic’s
management software and provided for managers astbroers to observe near every entered
transport order [56]. The tech. specificationsho$ sensor is given in the catalogue (in Annexark)

the work principle is give in (Annex 6).

In the figure below (Fig. 2.10) we can see thaeedensors could be installed in the truck and
trailer. Various sensors could be used: for traghkhne vehicle, for measuring pressure between, tires
temperature and light sensors. The antennas edtaltruck and trailer receives data wirelessbyir
sensors and trailer transceiver then transmits th&o logistic’'s management software necessary

information via the CanBus [55-57].

DISPLAY m ANTENNA TRANSCEIVER ANTENNA

Internal Sensors

&,L,__,_ Q¥

Fig. 2.10. Sensors integrated in the truck [57]

Planning of load distribution

The load planning can be accomplished by integyatie function to logistic’'s management
software of automatically calculating the load &l proper distribution in trailer. The examplesafch
features can be provided by Load Xpert Softwareefgiin Annex 7), there all suggested load plans
comply with industry best practices for cargo sement, which reduces transportation costs with
cargo load planning optimization, minimize laboumé and cargo damages; avoid overweight and
provides the best plan for loading [57].

Calculating the weight of loaded trailer

In this way high precision pressure sensor inglaitetrailers, measures the loaded weight.
The calculated trailer weight automatically is sihown the in-cab display and the information istsen
to logistics management software. The alarm of esed weight is given immediately. In the figure

below we can see example of such sensors overlook.
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Fig. 2.11. Air-weight Scales Sensors for weightuakition [58]

The aim of the automated solutions application ttogiewith logistic’s management systems
installation is to immediately get necessary infation, automatically calculate and prepare the
ordered cargo in warehouses, to load or unloadrtit& as soon as possible and ensure safety in work
zone by decreasing the manual work and possibleahwerrors. The designed logistics management
software, connected with storage distribution managnt, AS/RS and ATLS systems can enlarge the
productivity in logistics sectors, reduce time acmbt consumtions in any enterprise and provide
accurate calculations in stockages in, as wetlha33C “Adampolis” logistics sector.

In this chapter we focused attention to the autechabanaging of warehousing and loading
of trucks in JSC “Adampolis” and how the inventedistics management software could work in it.
In the next chapter we will focus exactly on tras$gtion management, routes planning, organization

and control of driver’'s work in JSC “KM Logistics”.
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3. INTEGRATION OF LOGISTICS MANAGEMENT SOFTWARE
3.1. THE GENERAL INFORMATION ABOUT JSC “KM LOGISTIC S”

The JSC “KM Logistics” is the transport carriageegprise, which works as expeditors with
clients from West Europe countries. The enterpoisas 70 mega and standard trucks (Fig. 3.1.) and
rent more than 70 trucks at the same time. The eoms certified by DNV on ISO 9001, ISO 14001
and Ohsas 18001 standards [Given in chapter 3.Ede€ry employer here is qualified and trained to
work. Everyone in this company very well know antlerstand AETR convention, ADR treats and
TIR convention [Given in chapter 3.1.2.]. The mpurpose of enterprise is to ensure the quality by

delivering the cargo at the right time in the rigkdce and in such way to satisfy the client.

Fig. 3.1. Mega and Standard trucks, in JSC “KM Istigs” [29]

The main purpose of integration of computerizedisiigs management system in this
enterprise is to allow seeing location of the triankd other parameters online, planning routes,
constantly to keep in touch with drivers, conveytdsks planned by the customer, supervising the
course of the process, finding solutions to anyassand appearing delivering problems.

The software should conduct track and trace systeawsgation system, provide 4D views of
road watching online, barcode readers, necessdey lidses. This system should be integrated and

available in every truck, to the drivers work cortgruand transport manager’s tabs or smart phones.

3.1.1. Certification of company JSC “KM Logistics”

The basic standards, which should be met in everfegsional logistics company, as like in
the JSC “KM Logistics” are:

ISO 9001:2008 - sets out the requirements of aitgualnagement system. This standard is
based on a number of quality management rulesdimgjua strong customer focus, the motivation and
implication of top management, the process appraadhcontinual improvement [30].
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ISO 14001:2004 - sets out the criteria for an emnmental management system, which shows
that organization can follow to set up an effeceweironmental management system [30].

Ohsas 18001 standard sets out the minimum requntsnh@ occupational health and safety
management and is a framework for an occupatiogeitin and safety management system. It can help
to organize the policies, procedures and contrelsdad for your organization to achieve the best
possible working conditions [31]. More informatiabout standards are given in (Annex 3).

These complied standards ensures professional @mikonment with customers with trained
working personnel; safety environment by usingltrgest part of Euro 5 and Euro 6 trucks; and by
well knowing and managing AETR, ADR and TIR convens provide the healthy, safety and
qualified work for drivers in the road and surroungs.

3.1.2. Legislations and conventions concerning tt@mpany

To guarantee the quality not just for customers,ahso to ensure good working conditions
for drivers the AETR convention must be well knoamd controlled in the enterprise. To provide
safety environment ADR regulations must be completed by knowledge of TIR regulations we can
provide successful transport from one country totlaer.

AETR (European agreement about international r@adsport) - agreement concerns the
work of crews of vehicles engaged in internatiomaad transport. The agreement covers 49
contracting countries. Its provisions are alignedhwhe current EU legislation on driving times,
breaks and rest periods [30-33].

ADR (The European Agreement concerning the Intematt Carriage of Dangerous Goods by
Road) — gives regulations and conditions, concgritansported hazardous cargo for packaging and
labelling; regards the construction, equipment@metation of the vehicle carrying the goods [30-33]

TIR (International Road Transports) - establishesnéernational customs transit system with
maximum facility for transportation of cargo (isesptional at these days in 57 countries). It alléovs
carry out goods, mange transport operations in t@awsport for vehicles between customers without
customs inspections at the borders without the teeposit financial customs guarantees at each of
the borders in every country as entered [33].

These regulations give the basic knowledge in tmgissector by road transport. The
management and planning of logistics processesngtrodepends on these regulations and
legislations. However it is not enough just to h&wewledge, we need to have appropriate tools,
equipments, to gain availability and communicatigpportunity for successful management and

control of transport.
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3.2. THE SYSTEMS USED TO MANAGE TRANSPORTATION IN JSC “KM
LOGISTICS”

The JSC “KM Logistics” as well as any other transmmterprises in Lithuania do not have
any unique solo logistics management system. Thslyyse various programs at one time, (like data
base and “Google Maps”) for finding the necessadrasses, driver uses different, and their own old
navigation systems. The enterprise need to buy igedvservices and information from other
enterprises like from JSC “Apsaugos cetras” or PMAPadGide”; usually use telephones and emails
for communication with drives or customers, and ananually rerecording data base, called
“Transportas”. Also, the basic information and doeumts, like CMRs are fulfiled manually and put
into archives. When the client asks to find onewwother shipment document, CMR or invoice, it is
very difficult and takes a lot of time to find it.

The JSC “KM Logistics” use such main systems fgidtics management at one time:

1. The usage of data registration and collectiosepa&alled “Transportas”. It is similar
program, as “Btenta”, which is used in JSC “Adampolis”. In thisogram all routs are entered
manually. This program holds the basic informatabout clients, drivers, trucks, codes of cities,
driven kilometres and basic specifications. Thegpam is used by managers, accountants and all other
employees in the enterprise. The similar data tegisn programs, used in Lithuania are: “2it LMS”,
“Operatus Mobilis”, “Car Manager”, “Info Tran” angtc..

The main existing functions of data base “Trangsjrt

* Transportation contracts registration (manually);

e Rout prices registration and calculation (not aatayr only by manually entered

equations);

* Not comprehensive order and trip accounting;

* Registration of users/departments and rights aditnation (entered manually);

» Customer database (also entered manually);

* Not flexible and versatile search and filter;

* Registration of incoming invoices;

* Not possible automatically to generate contracth warriers and customers’

*  Provision of reports (only a couple of types).

The disadvantages of this data base is that eeeorda is made manually, so there appears a
lot of human errors, mistakes and not always corrgermation is held. Also the old and unnecessary
information is kept. In consequence, because thaiaas are written from entered data, it sometimes

can cost discrepancies for book keepers. The pedvidports has only 4 primary types (incomes by
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client, by driving company, by truck or by datekhieh usually can not provide necessary additional
information.

2. The main program used in JSC,KM Logistics” @might every month from JSC ,Apsagos
centras” .“Apsaugos Centras” usage — provides espart real time fleet management and vehicle
security service. “Apsaugos Centras” has develofled system for tracking vehicles in 2005.
ETransport services concerns to improve the restlie highest reliability of service, which ensures
the reliability of 24 hours/day working in Centr®onitoring Panel (CSP). ETransportservice is
provided through a web browser, on the eTransgovice is accessible from any computer with
internet connection. Management of company’s \eHieet helps to reduce expenditure on fleet’s
control and optimize labour productivity by enagliremote monitoring and control of vehicle’s real-
time position and performance parameters. “E-Trart$provides users with tools for real-time
vehicle tracking through web-based application gisimernet browser. Vehicle tracking includes
parameters such asvehicle’s location, route, spkesd, consumption, temperature in cargo space,
operation time of hydraulic devices and other medda parameters of vehicle performance [34]. The
JSC ,KM Logistics” uses the page [www.apsaugosesit], by paying them for service every month.
This webside and their provide services are enosgtiicient to manage general transportation steps,
but there can also be some connection losts oirigatie webpage problems almost every day. The
other disadvantage is that it is enought experaindeevery month it together with provided webfleet
messanger displays, which is clled simply ,Garnuo'sts taxes of 1000-2000 Eur, depending of the
trucks numbers working and connected that month.

3. ,\Webfleet messanger displays” (Fig. 3.2.) aredulor communication between drivers and
expeditors, to watch the location of driver andatxes the newest information about roads, tech.
specifications or traffic. By Webfleet with hanflget management app on the smartphone, notepad or
tablet we can view and control dispersed operatidiith Webfleet we can receive an automatic
notification of significant changes across thetfl¢86]. This program is integrated in all compster
phones and tablets. This is a significance prograrbe connected all the time for drivers, while
beeing in the road. The Webfleet function was giswvided and bought from ,Apsaugos centras”.
The logins and passwords are also given to cliEmtgvatching trucks destinatio, but this program is
provided only in Lithuanian language and it is possible to communicate or share documents with

customers by it.
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Fig. 3.2. Examples of displays of Webfleet messe{®#

4. Route planning via system “Maps&Guides® onlinen otheir website:
[http://www.mapandguide.com/]. PTV Map&Guide is iadle transport management software to
calculate the optimal truck route. The transporhaggement software takes into account all relevant
data: truck and hazardous goods restrictions, iddal vehicle profiles as well as transport costd a
toll costs in the roads. Besides that, the trarisp@nager optimises the sequence of stop points and
could provide the optimal routes planning [37]. SBystem is available only on a awebsite online and
takes taxes for it's usage — 500 Eur/month cost.

The main function and advantages of this system:

« Saving cost and mounts for roads taxes with efficieick route planning;

- Save time by optimising the sequence of truckstioogstop) point (Fig.3.3.);

« Profit from official enought accurate maps, datd aost profiles;

- Secure competitive advantages for environment prigicise CQreports.

- Saving driving time by enoght accurate kilometetswalation and route planning.

« The routes and reports can be exported to excel.

Planning | Itinerary || Costs || Emissions

(@) Stop-off points and breaks (") Only stop-offpoints (" Important points and directions

B route1 | Excel export
C.. Date Tine | Stay km Diff. km Description
D 09/17/2.. 10:34 0.00 km D 76*** Karlsruhe
’ Break on the road {For 83626
D 09/17/2012 1::04 ©045h 305km 305K oy Unterlaindern)

A90** Klagenfurt am
A 09/17/2.. 20:13 646.53km 31248km o

. Rest period on the road (For 9020
A 09/17/2012 20019 11:00h 650.73km  4.20km Kagenfurt am Wortherses )

T Break on the road {For 85649
09/18/2012 1143  0:45h Lot TR L T v et Al

Rest period on the road (For 76532
Baden-Baden Sandweier)

Break on the road (For 51600 La

D 09/18/2012 1704 1100h 1315.51km  339.20km

F 09/13/2012 08:34 0:45h 1650.43km  334.58km

Cheppe )
F 09/19/2.. 12:35 186730 .. 21682km F95%%* Cergy
F 09/19/2012 1343  11:00h 1954.31km  97.01km &:smtvp)e”"d ontherread (Forb0190

: Break on the road (For 4858
NL 09/20/2012 05:19 0:45h 2286.86km  322.54km Alphen-Chaam Ulvenhout AC)

Peoed@ecgceced@e DN

ML 09/20(2.. 0713 236243 ... 75.58km HL3*** Utrecht

Fig. 3.3. Map&Guide route optimisation softwarepdésy [37]
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4. Traffic changes are available at [http://routeatom.com/]. The copany also pay the
monthly taxes for the access to this page. We catchwhere the traffic changes, traffic jams or
accidents online any time. The figure below (Figt.Bwe can see the traffic jam in Spain, there red
line shows the raw of vehicles standing in the ettré&or this acces to the webpage JSC “KM

Logistics* pay monthly ferry of 50 Eur/mont.

livetraffic.tomtom.com/# |
= |
"’j& Nosedo ’ Peschierg
b \ Em
%’ Robb
n Donato
Macconago } ese
0 < ), N
: Poascd san.Giuliano
Milanese
7 Mirasole ":q‘-—-‘::‘--—._ E v %%
Opera | \ %
| sp164 | quzanu‘
. 4 Zunico
lieve Emanuele
/ 55412 | =
EA Carpiano &
s 3 w Gnignano
I(I'\'I
L Man Data © 2014 TomTorm

Fig. 3.4. Traffic jam showed online via program gidom* online [38]

5. Documentation. Necessary and sufficient docusmesnich like CMRs (example is given in
Annex 1) are filled manually on simple papers. Tikia big disadvantage, because they easily can be
lost or sometimes be unreadable. It is very diffito archive such documentation and find the right
document, then client asks for it. It takes too mtime to fill them, register and manage these Eape
by hand and also it takes a lot of space in therprise to keep it in archives. Also all informatio
about road, legislations, regulations, info abaaindards and other documents are held in books,
papers or just published via internet. All theseudoents should be held in the database of logsstic’
management software, which will be desiged durmg tesearch project.

After analysis of systems, (their advantages asddiiantages) used in JSC “KM Logistics”
we could now try to organize development, analylze main necessary functions for the new
Logistic’'s management software, but at first wewdtlcanalyze the existing other such softwares in
Lithuania.
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3.3. THE OVERVIEW OF EXITING TRANSPORTATION MANAGEM ENT
SYSTEMS

There is no such unique system in Lithuania, whvolild connect all necessary functions for
logistics management (which are given in Chapt&r) 3and automated warehouse control solutions
(given in Chapter 2.6) in to one. However theresam@e similar programs used in the other developed
countries like Germany, USA, Scandinavian coustaled etc. Some examples are given below.

Siemens Transportation & Route Management sydt€ig. 3.4)

Siemens has an offer how to manage the transportatith their cost-efficient navigation
system. Siemens supports the optimization of theraiwnal route planning process. The software
automatically calculates the cheapest, fastestraost efficient route. Incoming new orders can be
coped with automatically through reassignments r@mduting during delivery. The expandable and

modular software can easily be adapted to custoageirements [25].

Fig. 3.5. The Siemens installed software for maneage of transportation [25]

Siemens “Transportation & Route Management” condinéeractive planning concepts and
mobile technologies into a modular integrated piag@and monitoring system. It enables customers to
reach streamlined and efficient processes for phanmexecution and control of all transport actest
in a single system. [25]

Such softwares, like Siemens software (Fig.3.%e¥s@nts route calculation with consideration
of [38]:

* Vehicle utilization times;

» Time windows for orders;

* Regulations of driving times;

« Optimization of routes based on historical daterf Web portals;
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» Support of Navigation systems;

* Vehicle location via GPS and forecasted arrivaks;
» Subsequent route evaluations;

* Reports to support further planning actions [38].

“Operatus mobilis” [39} objectively assess the client's fleet of the enirisituation analysis

to help determine the company needs to find savioggortunities and also take over the
administration of the car park’s accounting and imistration system. This system is working only as
database.

“2it LMS” transportation management syst¢A®]. — logistics management system, which

includes transport, cargo and voyage managemetiiersents with customers and suppliers,
management of customer information. The systenwallgou to manage the high level of complexity
of freight. Logistics systems are widely used igistics, shipping companies as well as companies
which carry large quantities of cargo.

The main functions of this software include [40]:

- Drivers management. - Staff management.
- Sales Management. - Freight, transport, distance control.
- Financial Management. - Reports availability.

- Document Management.

This software works as data base and provides@miformation gathering and map views
on their site, but this program does not allowsa@mmunicate with drivers and can not ensure the
most accurate route planning.

RTA Fleet Maintenance & Management for Truckingefégs robust and flexible, offering

inventory management and customization option ¥ergindustry. The main functions:
— vehicle/ equipment/parts/inventory management;
— work order management;
— driver reporting; fuel management;
— database support [41].

All these examples of inventory and transportafiemnagement softwares could be validate
to manage some of logistics processes in Lithuamdustry, but there is one difference from all of
them — that these all programs accomplish diffetasks and can not ensure all steps management
together. This is the aim of the designing of tleevrogisctic’s management software, which would
provide all necessary functions in one program amdild ensure successful optimized logistics
processes.
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4. ORGANIZING THE DEVELOPMENT OF LOGISTIC'S
MANAGEMENT SOFTWARE

4.1. THE MAIN FUNCTIONS FOR LOGISTIC’'S MANAGEMENT S OFTWARE

In this chapter there will be analyzed the maincfions ant purposes, which should
accomplished by developddgisticc management software to control warehng, transportation,
routes planning, organization of drivers work amdon. Thegoal of this system to conneall
necessary systems, datahasavigations, maps, communication tools into amleich would help tc
optimize logistics management and reace best outcomes, profitability and the largest @mustr
satisfaction.

The basic module functions should incl (Table 4.1.):

Available automated planning of drivers regimesesitix
Actual cost and journey cost planning
Automated orders gathering amdrisportatio schedule planning
Routes planning
Variousreports validation for transport activity anal
ERElC HOIEE TTIES Available and renewable data base and provisionfofmatior
MANAGEMENT — ——— - - -
MODULE Provision of fast communicationitir drivers and clien. Translation

<: function.

Online observation of transportatiand tracking of truck
Automated calculations of cargo wittstalledsensors
Automatedreading and generating information from bar creaders
Other techniqusuccessful usage opportuni, like for computers,
notepads, Smart Phones, Tabs

Opportunity to make and share photdsiocument.

4.1. Table of the main functions Logistic’'s management softws

The logistic’'s organizing and planning soare should perform various tasks and pro
other various functions, like [442]:
. Reportspreparation and printin
. Automatic trip routes planning and preparatio route schedu,
. Complete accounting of fue- calculation ofactual fuel expenditure g rate or by
kilometres different fuel expense repoil
. Calculation of road payments and expendit
. Trucks and driveravailability calende (changing of drivers),
. Technical inspections and specificatic

. Truck repairshistory, information about avable services,
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. Lists of accidents, dangerous weather conditioistiific jams,

. Various reports for own vehicle accounting,

. Accounting of insurance policies and custom sesjiearious documents, CEMT, TIR
and other permits,

. History of work with permits and fuel cards (fualrd, fuel discounts),,

. Accounting of inventory in trailer or in warehouse,

. Automated input of supplier’s invoices (for fuedads, etc.),

. Information reception from tracking systems,

. Automated loading/unloading registration, referenembers preparation,

. Interactive and available maps,

. Direct reminder about new information registratiand situation to the user, i.e. for

manager, client or driver [42].

In this chapter there also will be given primarsnpgates for the basic software’s windows in

the system by their developed modules, which véllsed by transport managers, clients and drivers,

then the program will be integrated.
4.2. DEVELOPING THE MAIN MODULES AND FUNCTIONS

The main modules selection should be shown foikasal first window on logistic’s
management software, see figure below (Fig.4.2.)

Map
: ..:I:I;E..J:“j-: : flacstiool @ @

Please Select: | Country Route plan (km} With driver About client

5 City Package type/weight With client Payment type
Vehicle Post Code Documents

* Truck registration Number Specific locations|
* Trailer Number

I
‘III
Route date

‘ﬁ * Start (date, time) @

* Finish (date, time)

Driver
* Name
P

* Company

Fig.4.2. Template for the first page of the logistimanagement software

In the basic window we could choose, which inforonatis required for us. By selecting
“Maps” we should receive information about desiealslddress — country, city, region, street or

industrial zone. The main industrial enterprises] @oints there were accomplished the delivery is
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marked in the map and provided the online vieweasiicble destination. The main information about
delivery must hold automated route planning, bydpemal calculation of ratio between as possible
less kilometres/less expenditures for roads. Ofrsmuhe other main information should hold the
information about types of goods, the type of paekaguantity and volume of it. By choosing the
“Messages” button, we can write the message talteet or driver online, upload the file or to dbe
history of messages before. Now about the most itapblogistics management software’s modules,
their functions and sub functions will be givendyei
Database

The database should be not only the simple progvaimlarger memory to keep information,
but it should automatically generate, manage, taleunecessary parameters and provide required
reports. The main goal of this module is to gainpassible detailed on-line information as fast as
possible.

The main goals:

« Accurate and controllable order gathering and lfukint process;

+ To provide time and expenditures information;

«  Simple and flexible to use;

« Hold and provide sharing of necessary documentodmplished transport (like CMR
or delivery notes).

+ The loaded files, like CMRs would be saved in th&tam automatically near every route
respectively.

The shipment’s registration into the system shdeaaasily understandable and hold the main

parameters, like in the template of new ordersstegfion in the picture below (Fig. 4.3.):

Shipment Nr. Route duration Mark: Fill:
From: 'liII: Total h:I:I Adv. Payment Km [Full trailer]
Order Nr. Direct/cash Km [Empty trailer]
Open account Fuel koef.
| Other Road charges
Transport manager: Tota
Information ” || Clients ” ”Dcvwntlme” ” TIR, Legislations || ” Ferries, roads || || Tech. Failutes ” ” Car accidents ” ||Dtl|Er
Date of departure III Date of return: III
Rented ROUTE Country City
Own From:l A I o o |
COPY
Taler: carco  nrorpates [
Additional driver: Volume: I:I Nr.: I:l

Fig.4.3. Template for the registration of new oruhethe data base
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Functions should be:

+ Easy handling (Easy to enter, edit, delete or viata by using the most advanced
filters);

- Easy data access and sharing even online if needed,;

« Data export/import to/from accounting or other peogs - possibility to view
automatically generated documents (contracts, cegietc.);

«  Possibility to convert generated reports to PDIE@PEXcel and PNG formats;

«  Multilingual system - system provided in Lithuamiad English language completely and
available to translate the basic information tceotanguage (like for France, Germany).

+  Flexible and versatile search;

« Additional order-filling options (multiple cargossansit points registration, auto order
generation);

+ CMR accounting — near every accomplished deliveey €MR and other documents
should be attached and available to display or satide;

«  Possibility to notify customers about the statugheir consignments;

« Automatically generated order management documéaisks for driver; generated
contracts with customers, shipping list for wareteu

+  One of the most important function is that custsmayuld send the order by fulfilling
the necessary window for entering the data (likg. B.3) and managers would receive this info
immediately with alert. The data would be savedhim program automatically (wit opportunity to be
edited or deleted).

: [~ New [ Edit 0 <Copy | Preview T Delete T Bt | i
INTEGRATED LOGISTICS SYSTEM DATA BASE | New [ Edit | copy || Preview | Delete = ]

R | | - ) R ) Other About the
Documents| Guides Orders | Employees | Reports Places Vehicles | Regulation | Standards Schedules Clients . .
information| program
Rout Nr. Order Nr. Loading Loading  Unloading Unloading Route Vehicle Trailer Client Currency Price/km Km Transport
Date address Date address Manager
15/00001 123456789| 2015.01.01| FR-15236 |2015.01.06] BE-2235 FR-BE ABC123 A5124 Arvi, NV EUR 0,95 1000|0Ona
15/00002 123456790| 2015.01.02| DE-4568 2015.01.07| E-45788 DE-E BCA 487 BG 568 Beauty, JSC EUR 0,87 1500|Jonas
15/00003 123456791|2015.01.03] FR-15239 |2015.01.08| DE-4574 FR-LT CAB 666 LT 879 Alita, UAB EUR 0,93 1785|Linas
15/00004 123456792(2015.01.04] BE-2235 |2015.01.03| BE-9130 BE-DE DFO 879 FG578 Carry, J5C EUR 0,88 1000|Rasa
15/00005 123456793(2015.01.05) E-45789% |2015.01.10| BE-8798 E-BE LK1 147 LOI6BS  |KLS,JSC EUR 0,92 875|Ernesta
15/00006 123456794| 2015.01.06| NL-1254 |2015.01.11| BE-2247 NL-BE POI 658 JKH 568  |Nano, JSC EUR 0,93 254|0na
15/00007 123456795| 2015.01.07| GB-54, AS45 [2015.01.12( E-45783 GB-E LGF 587 HFD 587 |Life, NV EUR 0,97 350)Jonas
15/00008 123456796| 2015.01.08| LT-21856 |2015.01.13| NL-4578 LT-NL MBF 547 SFG 787 |Claiers, JSC EUR 1,02 1200|Linas
15/00009 123456797| 2015.01.09| BE-5165 2015.01.14| FR-15478 BE-FR DFG 589 A5 989 Power, 15C EUR 0,84 754|Rasa
15/00010 123456798| 2015.01.10| BE-4134 |2015.01.15| BE-2458 BE-BE AAA S99 AX 879 Elmondo, JSC EUR 0,76 100|Ernesta

Fig. 4.4. The report of accomplished transportheData base
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The aim is that accumulated data from installedpgant (like tablets or smart phones held
in trucks and used by drivers) is transferred ihi data base, here data are processed and stored i
memory. The purpose of this module to hold and ideas needed all necessary information about
transport at the right time. The basic informatgitould be provide and viewed, as shown in the
template of data base window (Fig. 4.4.).

Reports

There should be given any report associated withicles journey, routes, cargo types,
kilometres, velocity, fuel consumption, technicpésifications, about clients or their payment aod s
on.. any type of report, involved in logistics shibbe provided to view.

The basic and primary first window for reports st should look like the template below
(Fig. 4.5.):

IS [ wwsaas ] [ omenmronuanon

J (
J (
J [
J L
J (
J L

selectvehicle: | ABC123 L

Selectdriver | ... J
Loading date: 2015.01.12
Unloading date: 2015.01.15

@
i

]

[ O S R S S S

Fig. 4.5. Reports generation template

In this window we should choose the truck or trailember, driver or just route start or end
dates and see provided information by clicking oy geport type, which we would like to see. After
choosing the right report, we can print it, sentbitcustomer or just save in our computer or other
device as smart phone or tab.

Route planning and control [30]

The main necessary functions for routes managearehplanning [31-33]:

Monitor vehicle’s real-time position in digital mayand obtain telemetric data reports about
fuel consumption, driven distance, standstill/ ohgv time; also individual preferences (e.g. allow
arrival and departure in restricted zones or at@ides/toll roads);

« Alternative routes gathering and coordinationalésted routes; also customizable route
closures and weightings of cargo;

«  Show restrictions in height, width, length, totadight and axle load.

+ Provide banned roads (such like as road signs 5>téhs”, restrictions of transport of
hazardous goods) and observation of permanent wagkis, long-term road closures and the latest
traffic or weather conditions.

«  The prescribed driving and rest periods as welleasaining driving and shift times of
drivers;
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Fig. 4.6. Routes planning template

As we can see from figure above (Fig. 4.6.) theta®plaaning should be seen as in -
window: the general points for loading or unloadijegies, post codes and countries) and the
drawn on the map of possible route. The calculatisimould provide not only the one routet the
most optimal one, with ration of less kilometreshwiess expenditures for roadBy choosing a
necessary points for trip, we can see calculatddhkdometres and costs of road in those places.

Navigation system

Navigators are necessary to fully meet up-to-detglirement®f logistics and transportati
service providers. Navigation module shoafter a faster orientation in an unknown territ@ryabl
its users to send a travel destination directltheodriver in an accurate and timehanner. The cour
of the route can be monitored with means to plaoute for each vehicle, optimize it wighortes
kilometres and less taxes costing for roads by iagrttlis information directly to the driver's. T
course of the route should be monitored real timeomputer screeand controlled or adjusted. A
the new system allows various information (like whng points of destination directly on the map)
be sent between the user and driver without takmgh time. Work efficiency is increaséy rea
time monitoring of ehicle’s movement, fast and easy dispatch of trdestination, updates in tra
route and other relevant information consequeatlgwing one person to control bigger amo of
vehicle at the same time.

The main idea of appropriate navigation systenoisadcurately show there is the truick
transport managers and to show the right routeawtt for drivers. In figure below (Fig. 4)7we cal
see how vehicles in the west part of Europe aratémt and travelling. This is the basic winc
template, which should be shown for transport marsag
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[Prease choose truck number/ or destination |

"
M o U

Fig. 47. Vehicle’'s destination on map temp!

The goal of navigation modules to prevent humarrethat can cause long delays
reaching travel destinatidBPS needs to be accurate, reliable and to use. A largetouch screen
display, 3D mapping and voice guidance ensure rifiability. The best function for negation i
opportunity to watch real strecviews, buildings an@ll necessary places for loading or unloadir
cargo, like in the examples (Fig.4.8.) and (Fig. 4.9) below:

Fig. 4.8.Displayed view of that same Antwerpen industrialedyshowing real view [31]
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As we could zoom in closer, the views of streets|dings and local details are revealed.
These abilities are provided by made photograpbhyd usage of “Google Maps” for their preview,
which by going one by another can look like onlwatching of the street. It is a very useful
opportunity for finding difficult areas. The abilito preview these streets should be give ot ooty f
the transport managers, but also to the drivers.

Fleet management and communication control systemfsinctions

This module, called as Messenger should perforrh guections:

« Display the track of a vehicle's trip on the mahew the points of given orders destination.

» Receive automatic notifications when vehicles eatdeave a particular geographical zone

+ View the list of orders and their current state.
Refresh information as 5 seconds.

+ View all orders of a selected vehicle.

« Locate vehicles on the map (search from a lisbdrisy group).

« Current driver of a vehicle can be called direcitythe phone.

+ View the details of recent trips by vehicle, inchgl the trip distance, duration, start and

finish position.

MESSAGES FROM DRIVERS

[Nogroup] [1Group | [26roup | [3Group |

Nr. Vehicle Destination Date Time Message Last online Reply Velocity Tech.[Info  Moving directions

1/50 ABC123  |gp o345 2015.01.08 08:15 |Cargo deliveredat.. | 2015.01.08 "__ 90 km/h|

2/50 AAA222 171358 | 2015.01.10 23:12  [cmRissentby FAX.. | 2015.01.11 8 35 km/h|

3/50 BBB333  |rr4ss79| 2015.01.12 13:30  |Loaded at.. 2| 20150112 (._;] 65 km/h|

4/50 CCCA44  IpE12s4 |  2015.01.08 15:00 [Trafficaccidentat.. 3 | 2015.00.00[% ) 72km/h Pushio show
5/50 DAF568  [pE 9130 2015.01.10 19:57  |Departured from.. = | 2015.01.12|" J 95 km/h| Iwat:},:,;me
6/50 MIN457 g 54689 2015.01.09 06:00 |Unloaded at.. 2 | 20150113 (i‘l 87km/h

7/50 DRES9S 1745807 | 2015.01.08 16:58  |Iwillbeaffer——>-= | 2015.01.10 ‘f'__,l 83 km/h|

o=

Fig. 4.9. The messenger window template on tramspanager’s screen

| the figure above (Fig. 4.9.) we can see how dadport manager’s could see gained messages
from drivers on the logistic’'s management softwmanedow. As we see we can also see the location and
velocity of driver, it's speed and tech. informatio
Driver or manager can be informed trough alarm fiencvia SMS, Garmin or e-mail when:

« Truck crosses state border of Lithuania Republiaror other determined country.
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« Truck reaches or crosses the geographical areaediask then arrives to appointed
destination.

+ Truckis in use not in set working time.

+ Receive alerts when an order is overdue.

In the figure below (Fig. 4.10.) we can see th@ldig, how does the received message from
transport manager or client looks should look amedis tab or smart phone. The view of it should be
easily understandable, readable and clear. Inekagnple the driver received the message there to
deliver and unloading the cargo. The map and lgadiestination point (marked red point)

immediately appeared on his screen.

Evergem.— _iffte
Belzele ot i

../“.._/.\Q,
(4] ®

Drongen
7]
arle

b

artens Latem. [A10]
{ n

Fig. 4.10. The example how should look messagevwed®n the driver’s tab

Weather and Traffic detection[40]

The ability to view real-time weather data sucthasicane or rain storms; existing traffic jams
or accidents and plan vehicle’s routing accordirtglyt. The availability to dynamic traffic infornian
can help to save time, fuel consumptions or evkinaasport.

Fuel Card Reconciliation

The fuel control is also accomplished by logistersterprises. The fuel pouring must be
controlled and fallowed. Flexible, reporting optoallow to easily identify suspicious transactianms
unauthorized use of fuel cards (such as AS24 castsg] in JSC “KM Logistics”). Other benefits inckud
fuel card spending controls, fuel discounts andsaamption irregularities.

Powerful Automated Reports

Flexible reporting function with a full suite ofgerts, ranging from simple, primary reports till
very detailed ones. Run reports by vehicle, fleletyer or team. All are generated in an easy-talrea
format that can be printed, saved or set to setwhaatically to one or more recipients.

Electronic version of documents

It is necessary and sufficient to gain all necessimcumentation from loading and unloading
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places, like CMRs (CMR — example is given in Anriexand other leading documentation. All these
documents should be clearly, brightly and undedsthle photographed or scanned. It is the basid¢hand
most imported document, required in every poirtrafisport destination.

The general information of cargo should be ful@lllas by example of filling template (in Fig.
4.11.) above. It should include shipment and ordenbers, dates, addresses, information about eehicl

and cargo size or type.

& % [FEdk X
Tansporthr. [ | palletsne. [ | Typeofcargo: ||
Other remarks:
Fixedintenalcost |  Loadingmeter:[ |
Loading: Unloading: Driver info:
Truck nr.
N E— — —
CountryfPostCode || —1 Trailer nr.
wamefsurasme [ ] —
Driver nr.
Other info:

Fig. 4.11. The general information for every shipme

Barcoding. With this newly designed logistic’'s management wafe’s integration the new
tablets and smarth phones (Fig.4.12.) will be prese for drivers, which will be able to clearly
photography, hold all necessary data and navigaystems, maps and other useful information. One of
function will be integrated 2 D bar coding, for aoglthe cargos and automatically generate andlingfi
general information about the shipment order angjacdo the database. Built into the software Bar
Coding requires additional equipment (bar code eegdand can provide both error-free input as all

less writing by the technicians [42].

RFID
1C Card
_OEM

LLLEE

SINFCHE

Fig. 4.12.The new automated tablets with variouetions [42]
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The Tab Description
Tab, pc or a smart phone, integrated together aviiarcode scanner, RFID reader, fingerprint

sensor, Bluetooth printer, police-use BTS, etchvatiperior performance can be utilized in a wide
range of scenarios. They are important for: idgntierification, inventory management, access
control, timing & attendance [42]. The technicaksifications of tablets, which could be used by
drivers with this program, are shown in (Annex 2).

These modules for logistic’'s management softwam@vshthe main required features and
goals of this program, which are necessary forskigjs management. Now it is necessary to develop
the main algorithms and steps of program. Thesarithgns are necessary in respect to distribute the
necessary data or functions in the program; thiexe I3y step we could set the necessary operations

and processes in logistics management software.
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5. DEVELOPING THE ALGORITHM AND THE MAIN SEQUENCE O F
STEPS FOR THE PROGRAM

After overview of the main functions and displayghich should be given in the logistics
management software, we can now organize the maidules. The plan that program will be
completely finished, installed and integrated wvitie help of IT specialists in JSC “KM Logisticsll ti
the year of 2016. For now company can use onlyaafeailable functions, like sending or receiving
the files from drivers and communication with theith Garmin. For now the example, how to create
the program with entering the right sequence obritlgm can be created by App inventor help online,
which could be further used by smart phones or Tabany time. App Inventor is a blocks-based

programming tool that allows starting programming &uilding fully functional apps for any Android
and smart devices [50].

The initial window of created by the app is showrkig. 5.1.)

App Inventor

Projects - Cannect - Build - Help - My Projects Gallery Guide Report an lssue English - jasinskaite
ragement Screen1 - | Add Screen .. | Remave Screen Designe
Palette Viewer Components Properties

User Interface

Display hidden compaonents in Viewer Screen Screenl

=] Button AboutScreen

i TextBux Logistics management software T .
= ListView AlignHaorizontal
DatePicker Center ¥
TimePicker QI_\rin's-'er'ica'I

W CheckBox £

AppNames
4| Label

Logistics_managemer
ListPicker
BackgroundColor

|:| White

Backgroundlmage

Slider

! E

PasswordTextBox

Naotifier BAIRG,
e [mage CloseScreenAnimation
MNone A
@ VWebViewer
lean
5 = %
= Spinner =
Layout OpenScreenAnimation
Default v
9 Rename  Delsts
Media {2 | Enan Delete

ScreenOrientation
Drawing and Animation

= Portrait v
Media
Sensors Scrollable
Social
Title
Storage Logistics managemar
Connectivity Aplsar Hie

Fig. 5.1. The initial window — the creation of cov¥er program [50]

The main functions, necessary for creating the namogare [50]:
— Define of variables;
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— Crating of block;

— Createalgorithm (sequences);

— List manipulation and pickin

— Determine dcation sensor

— Use notifierdor displaying messages;
— Data base creatic

— Text manipulatio and simulation [50].

The basic and simplified idea how to ce a program, is to create bls, sequence of them
and to create algorithrwith simple programmak control commands, like: “ther “do”,”if”, “else”
and etc. These all command words are installecprcreation and we just need to crealgorithm,
which would control them.

The algorithmis written by basic desirable research, by choosihgt kind action we woul

like to do or what kind of idfrmation we would like to s:

Working regimes

Roal tr :
d costs Fuel concumption uck destination

Speed known place

Existing
destination/date

Fig. 5.2. Figure of the basalternative variables the prograr

Before creating the program, the plan of what kimfdrmation and action we want to rec
must be made, these plans should be written agaealgorithns for each othe main groups listed
above (Fig. 5.2.). The algoritt must be created for chosen basiemes: “Trucks”, “Maps”,
“Messages”, “Orders”, “Cargo”, “Reports’

In the algorithmfor first variable— “Trucks” (Shown in Annex10we can start thprogram

by searching the location of truck, to view it ompnor search the working regimes by selected

58



We can filter the desirable information by trucktiler number, by driver name or by region. With
the written data base, we can easily view the médron about truck specifications, view uploaded
files, like driver licenses or documents of trudike insurance, technical inspection or look over
tachograph data. Also we can see the truck’s spgdtie moment, calculate the resting time till
delivery or to plan the delivery for other date.

In the theme about “Maps” (Annex 8) we can seedlgerithm, necessary for a program to
gain information about desirable destinations. Heee can search for address, determine the road
conditions or to plan the optimal route for deliwdry automated calculation of road taxes and road
types.

In the figure below (Fig. 5.3.) we can see the algm, which would let us to communicate
with drivers, clients, or our collaborators inside outside the company online. By selecting
“Messages” button, we can write a new message aut the received ones, also to view or send

necessary documents or information about orders.

e
= -EE - - T -
<Then choose>
| £o zend | showraceived
pelects
[¢= drive: | cthen> [emter the driver name ox frck Nr
<if no
[& client | cthen> [emter the clientname or zevch from the list
<if no

<ther>  [send the message | < [epcsdflandaemd |

<ther>  [send the message | < [epcsdflandaemd |

[inside the compary | <thers  [emter the name <ther>  |zend the mezzaze | <wr  |uploadfile andsend |

|
|
|
|
<if v, then>
|
|
|
|

<or selects | showreceived
<then select>

|zev meszames not read meszazes wfyers |show new meszames wcrr  |flter the meszazes Jist s, themo] emter the £llter |

<if o

| S —

<chooses [y date <crr |byname | <= [sewa |

<ifnc>
|shawe wploaded files
<if 5o, ther>

<chosze |y date and enter the dats <orr  [brmameandentezthemame | <or> by cwder and enter the crdertir. | <owr [br tpe |

&
]
B

B

“ <erzelects | search <ther> | enter the weord or phrase | <der [show the el | |la= |
if o, then i
<if no then> invoice
i yes then do> o

Fig. 5.3. The algorithm to provide communication

For every delivery to be fulfilled, it is necessdoy have availability to view all information
about orders — the cargo type and specificatioabyaty dates and points of deliveries. To gatlins t
information the algorithm about orders informatmmeview must be developed (Annex 9). There we can
choose to preview and get information about cormeple¢xisting or not started, but received ordehss T
sequence of steps in the program, can let us ter fihe orders and to plan the best way how to
accomplish them and to save the information fothierr preview.

In the figure below (Fig. 5.4.) we can see the @allgm to gather information about cargo.

Here we can choose and get information from date,b@ see automatically provided information
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from trailers and warehouses or to calculate necggsmrameters about left free space (for exanmple i

trailer) by entering the quantities and parametétsaded goods.

| shew resulis | <anax| enbes the address | <thers | Ly location
<orF or
[ caloulate results | <ana=| enbex the quantite | <thex | Ty free space
<or> or T 5
| shtain zesultas autematically | cand=| aniex the bpe | <ties | by type of soods e cut
if no, then selact <or>
N R oo [ e—————
ihen select then select <if ez then de> <ox> | resulias
ohtain resultas automatically | <de> | enter the bk ox trailer sumber | <thens [ how much space is hald | show information | | Cloze the prosram | | resister e forloading uxleding |

<if ro then> <and>
show the contact from responsible person

obtain resultas automatically

Fig. 5.4. The algorithm for to control informatiabout cargo

After availability to get or control required infoation about trucks, drivers, points of
deliveries, planned routes, goods and warehousescam now account with the algorithm for
provision of reports (Fig. 5.5.). Here we can setbe desirable report type by any filter and pegwi
necessary parameters, routes, uploaded files,latdoexpenditures and time losses or savings.

Fig. 5.5. The algorithm for reports accounting

All detailed information sources, navigation systetmacking program, automated cargo
measurements, online communication and correcatnged algorithm s together can create an unique
program to provide the highest quality logistic’samagement and control. However, all of these
algorithms must be programmed and accurately ehterensure successful programs working.

The example how we can create the detailed algwritlihich could provide us to find the
necessary address with the help of app inventarpesshowed belo@Fig. 5.8.)
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For this exampldoy using list manipulation and text manipulation, also dagese, notifie,

location sensor&nd maps we can create talgorithm tofind the necessary addr. The list of

commands (here called blocks provided by app inventaand we do not to enter the comma

manually (Fig. 5.6.)The app inventor provide blocks to make a lister the tex or variable name, to

give command for control amatoceec

Blocks Viewer
© Builtin for each ([C11) in list
DCon:rcI do
Bioge o} initialize local [fiE ) to A\ set (i to
W viath " m o
.Text —
15t - do
B variables when ENEDIE BackPressed
WP ocedures |0 add items to list list Ol make alist Wl 90 Screenl - Jij AboutScreen
Screen1 ~
item
Any component

Fig. 5.6. Theexamples oblocks necessary to create algorithmthe prograr [50]

Here by the online app inventor, we can create algorithm for necessary address

research.n the procedure, we also check our database toofihdf there are any stored addres:

If no data, then we just use an empty These written commands can create the ss (which
would be provided in program and showed on tab,r§iane or compier. By making such and
similar algorithm selow (Fig. 57) and by giving the right commands can gather the real vie

of screens received.

do

Ao Fengt | 11

i Gererrm s
far Birsen

" Catwiys!

Mann 5y

lick
dd

Jack Barry

.ShowMessageDialog * hgeroTur Fld

message
title
buttonText

8lse | call EIRTIETED

= L
Mon-visible components

=10,

TinyDB1 Notifier] ActivityStaner] LocationSensor)

Fig. 5.7. Creating thalgorithm witt app inventor tdind the address on the map |
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6. THE OPTIMIZATED PROCESSES IN LOGISTICS CHAIN

6.1. PROBLEMS, OCCURRING DURING EVERY TRANSPORT AND THEIR
SOLUTIONS

During every orders performance and execution ef tilansport various problems occur,
which must be as soon as possible eliminated. [bgistics management software was created due to
avoid or solve these problems as soon as possitilew making negative consequences. Here will be
given the main 10 occurring problems in the logsstisector and given logistics management
software’s solutions to avoid of them.

1) The lack of information and not accurate ordgathering or understanding. The orders
from clients are sent by emails or can be told adencall. In this case, we meet with simple human
errors, like not accurate, listed quantity of ggatsrt come of information about type of cargonor
accurate named delivery address or date. The gpoligi to use data base online, there the clients
would upload the orders online with detailed infation of transport, entered necessary reference
numbers, time of arrival and could upload otheregsary files, like custom documents.

2) Not accurate calculation of working, driving arest regimes of driver. Now the rest time
left for driving is told by drivers, by their showachograph data or calculated manually by adapting
the rules of AETR. The program should calculatd ahow rest time for driving automatically, by
reordered accurate movements of truck and by ehferenulas for calculating the rest driving time
for next coming week. For example, as we know,dheing time can not exceed 90 h driving per 2
weeks, but sometimes it is too complicated to dateuthe rest left time for driving manually and
drivers exceeds their time, which cost the peraftiem police.

3) Shortage of language skills. Almost 90 % dfL#huanian drivers, which are driving in
Europe in our days does not speak English, Gernfammnce or other necessary language. It is very
difficult for them to communicate with clients oavehouses. For example, even then the client want
to tell that the driver will need to wait a littladt for loading, it becomes a very difficult sitigt,
which at first cost dissatisfaction about driverfr client point of view. Even the manager can redph
to the driver in some situations then taking actdanguage understandings. For example, in France
almost no one does not speak in English and thertitk need to go for repair it is very diffictidt
explain the situation with some service. The sohlutis automated programs translation function,
which could automatically translate any informatiabout gathered order, types and quantities of
goods or could just simply translate any basic wadphrases, necessary for drivers.

4) Shortage of drivers communication level or shgetof knowledge. Not all the drivers are
professionals or educated persons. The managersedet them go to work as drivers in Europe in
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“KM Logistics” try to instruct them and give the gessary technical knowledge (like types of how to
support the cargo), but sometimes it is not endaghrivers to remember or apply the information in
real work. The solution is training program fonwnis available in this logistics management soféwar
there are also located information about all rédegiriving, road signs, legislations, restrictipresns,
technical specifications and provided online aslede

5) Shortage of necessary documents. All accomplistamsports are paid only then they are
proofed that they are completed. The CMR and atteteading documents, like T1, weigh notes or
delivery notes must be sent to the clients. Thélpro is that these documents are sometimes nat clea
or are unreadable (because they are written usbglriver manually) or they sometimes can be lost
during multiple cargo transportation. The solutisravailability by this program to make photos and
upload the files online after every delivery ordend these documents from clients online, which
would be fulfilled by computer help.

6) Not accurate addresses. Every day the new caegpappears and new industrial zones are
built in all the Europe. The older navigation g8t can not find these new buildings, or to show
accurate roads and points of loadings and delisefidot of time is wasted for searching the adskess
and planning the shortest routes for drivers. Thiit®n is that this system would use self-
regenerating GPS system and would provide onliee/siof streets to managers and to the drivers.

7) Large expenditures for roads taxes. The lang@stis of any driving company is that their
drivers spend to much money to pay for taxes, lmrdouey do not know which roads are taxes and
which of them is free to go (like national road$he solution is that this logistics management
software will have function, to calculate automalliz expenditures for taxes and provide the best
optimal routes for transportation, depending bytthree of arrival. For example, if the delivery istn
given on fixed time, the route for driver can béoaatically calculated and chosen with a littlegen
distance, but free of taxes.

8) Not accurate quantities of goods. This is alntketmost often occurring problem, during
every transport. Sometimes not accurate type a@focer registered, not accurate quantity is caledlat
or not the real weight or parameters are loadedtti® reason, one of the main functions, whicH wil
be provided with this new program, is gatheringinfation about goods, like automatically calculated
weight of loaded cargo in trailers. It is will b@re by using integrated sensors in trailers, which
automatically would provide us necessary techrmpeaameters of the loading.

9) The large occurrence of human errors. Befors gnogram development, all data was
entered to the data base manually, which costsd loncertainties and discrepancies. One of the ma
goal of this program, is to accomplish as muchdaskpossible automatically as one of the exarsple i

the reordering of completed routes online to thegmm.
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10) Customer dissatisfaction. Every business, dt agethe logistics sector is focused on
customer needs. Not matter what kind problems odber most important thing is to solve them as
fast as possible and to provide the best serviceudstomers. The largest dissatisfaction occuem th
clients do not receive necessary information atrigbt time (like CMRs), the driver late to the
appointed places or then it takes too long timeome or another place, because of not
misunderstanding between people involved or nourate parameters of cargo. The solution of
program for this problem to solve, includes alk ifunctions together and provide them to work
efficiently.

These mentioned problems there the reason for digéstics’s management software
appearance and development in Lithuanian induBryappropriate it's application and usage, the best
outcomes can be gained and the highest qualityceerould be provided.

6.2. THE IMPROVED AND OPTIMIZED PARAMETERS IN LOGIS TICS SECTOR

The main parameters, which could let to estimate dquality and worthwhile of any
transportation are: saved time and expenditureghehi efficiency and profitability and ensured
satisfaction level of customers. Logistics sectorany company usually hold about 5 % of total
expenses, so management of this sector and it'sl@@went is very important. Transportation, for
instance, is one key area where unnecessary sugpplg cost can be incurred. Inaccuracies in load
planning lead to longer cycle times and higher afeg costs. The appropriate management of
logistics can become and optimizing strategy toesthe expenditures. Logistics operations are
complex and the parameters are difficult to meas@kallenges include collecting error-free
information from routine processes and reconcilfimancial entries related to logistics. The best
optimization of any transport, is to load the latgeossible cargo to the trailer and to find thersdst
route with free of roads charges and less fuel wmpsions.

The main evaluate logistics performance measueefbal:

+ Logistics cost (e.g., expenses and return on gssets

«  Logistics productivity (e.g., orders shipped peuhand transport container utilization);

« Logistics quality (e.g., inventory accuracy andpsiént damage occurrence, as well as
determined customer’s satisfaction level);

+ Logistics cycle time (e.g., in-transit time and@réntry time);

« Safety logistics ensuring (e. g. number of accisleensuring the drivers health and
trucks’s services);

The figure below (6.1.) shows the main categoriesamsportation expenditures. It holds at
the basic the costs for vehicle, like service araintenance costs and running costs, which depends
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the most from fuel and taxes expenditures. Themeoendations are: to minimize expenditures by
optimal routes planning, by using all possible dris time and fulfilling free space then loading th
trailer, by atomizing the loading processes andeiasing productivity.

Cuah rn o Key performance Recommended Key performance
Sub-category measures activities drivers

\ T Adapt load pooling
| Vehicle costs | Vehicle — techriques to increase

L AT i . ) ]
Ehipf Ok / cube utilization
Vehicle Increase the number of
maintenance | | inbound and outbound
costs / loads to maximize

equipment utilization

Key business
outcomes o Increase the automation \

and standardization
in the loading and y
unioading processes  /

Increase the driver
__| utilization using better
planming and statistical /

technigues

Incorporate manpower
allocation and training
technigues for increasing
the value added work by /
the drivers J

\ehicle maintenance
and route optimization to
be done such that the
associated costs of fuel
and tollftax eic.
is minimum

Fig. 6.1. Metrics tree for transport expenditurepehdence [51]

The full logistics management software is commitbgdout IT specialists from JSC “KM
Logistics” to be finished till the day of 2016.01.0Till this day we are collaborating with “Apsalggo
centras”, which confidentially let us to use privateveloped functions: the drivers can send usophot
online, we can trace and check the location ofedsvonline. We can check the jammed traffics
online; by usage “Tom Tom” functions, plan thetesuby calculating taxed road online and to find
the accurate addresses as fast as possible. Alstav@ow communicate with drivers and to give
ability for customers to trace the trucks, as vaslwe can. By the end of committed day till 2046
will get such functions of: automated orders gatieto the data base, automated recording of every
routes to data base, uploading the documents (@RéRs) near every route automatically;
communication with customers by the program (notmails); automated translation of words and
phrases online; automated calculation and verifgihgent kilometres by clients’ automated gathering
results of loaded and unloaded trailers and so on.

The main goals of the system are to monitor, evajumnalyze and optimize the logistics, by

managing inventory and optimizing transportationua@itative and qualitative measures can
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determined for any logistics chain. Every stepthie supply chain should be seen as a service erceiv
(from suppliers) as well as a service providerusers). The management of stocks and the quality of
services received will affect the quality of seesgrovided. Actual performance should be compared
with the goals and objectives established for tlogymm, which defines the level of service logmstic

It is important to make this distinction when th&e& requirement to improve service provided ® th
final user or consumer [52].

Key Performance Indicators (KPIs) can be definedecific evaluation, used to monitor
performance of the processes [52]. The exampleadf evaluation can be:

« Percentage of damaged or returned goods/ by aBpmted goods at one month;

* Total lost of money on taxes and fuel consumptipwitiven kilometres every month;

* Percentage of on time deliveries with ratio ofdaliveries per month

. Percentage of saved space in trailer and rétiolly delivered cargo/ by all transports
made per month.

In “KM Logistics” we calculated and compared paréeng of such indicators before a half of
year ago at 2014 November month and at 2015 Maythmihat we could compare them. We need to
pay attention that a half of a year ago the enisgpdid not have any of the most important listed
functions, just ability to trace the trucks online.

Overview of situation of the company at 2014.10.01:

The JSC “KM Logistics” collaborated with 7 drivimpmpanies and managed 50 trucks.

The enterprise collaborated with 5 different clgent

The driven average kilometres per month for 1 tnweks — 10 000 km.

The price paid for 1 driven km from clients to JSQ Logistics” — 0,90 Eur/ km (without
VAT).

The price paid for 1 driven km from JSC “KM Logcs” to the driving company — 0,85 Eur/
km (without VAT).

The average numbers of completed routes per maaking term of 30 days) for 1 truck:

20 completed orders/per month.

The average number of damaged/returned/or complagoeds for 1 truck - 5 cases/per
month.

Received average number of complaining situatioms fclients about delays of arrival - for
1 truck - about 10 cases/per month.

Average Time in loading/ unloading places (takimget from arrived time and registration,
loading/unloading and till the documents receivamgl leaving time) — 1h 45 min.

Expenditures of taxed roads per month for one tri6R0 Eur/per month.
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Average expenditures for fuel consumption by onekr( by taking average fuel consumption
33 | /for 100 km and average fuel price of 1,15 tm 1 I) — 3 795 Eur for 1 truck/ per month.

Total revenues earned from clients is shown belew 6.1.). Taking in account 50 numbers
of trucks, their average driven kilometres per rhai@000 km and average tariff of one payable km of
0, 90 Eur.

50 x 10000 x 0,90 = 450 000 Eur (Eq. 6.1.)

Total earnings to the JSC “KM Logistics” per month¢luding 50 trucks, their average
driven kilometres per month and tariff of 0,05 Buhich the enterprise keep from clients is caladat
below (Eg. 6.2.). The tariff of 0,5 Eur is calcadtby taking 5,5 % of gained tariff from clientsGy90
Eur/km.

50 x 10000 x 0, 05 = 25 000 Eur (Eqg. 6.2.)

Total earnings gained by driving companies (takindriving companies together) is shown
below in (Eq. 6.3.). These numbers is the sum ofeghprofit from 50 trucks together by deducting
average price spent for taxed roads of 1000 Euramedage expenditures for fuel consumption of
3795 Eur.

50 x 10000 x 0,85 — 50 x (1000 + 3795) = 185 260 E (Eqg. 6.3.)
Average profit gained by 1 driving company (Edt.B.
185250+ 7 = 26 464 Eur (Eq. 6.4.)
This price depends on number of trucks. The averageber of trucks, - 7 trucks for 1
driving company, so we can calculate the averagétpyained by one truck per month for driving
company:
26464+ 7 =3 781 Eur (Eq. 6.4.)
Now we can overview these parameters of 2015 Mawtimavith developed the main
logistics processes and applied of listed functions

The JSC “KM Logistics” is now collaborating with &iving companies and managed 72
trucks.
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The enterprise collaborated with 9 different clegntvhich provides different transport
directions (UK, Spain, France and other west Eudggartments).

The driven average kilometres per month for 1 tnweks — 12 500 km.

The price paid for 1 driven km from clients to JSQM Logistics” — 0,97 Eur/ km + 50 %
paid of taxed roads expenditures (without VAT)eTariff increased in 6 months because of provided
qualified service and larger numbers of completetkrs. The tariff is average number paid by all
clients. It usually range from 0,95 Eur/km till @,Eur/km and the expenditures for taxed roads
depends on the regions. For example trucks whiehvarking with UK countries are paid from clients
for ferries.

The price paid for 1 driven km from JSC “KM Logcs” to the driving company — 0,90 Eur/
km (without VAT) +50 % of taxed roads expenditures

The average numbers of completed routes per maaking term of 30 days) for 1 truck:

30 completed orders/per month. This number inccbaseause of more precise planning of
orders, by completing them much faster.

The average number of damaged/returned/or complage®ds for 1 truck - 2 cases/per
month.

Received average number of complaining from clieisut delays of arrival - for 1 truck
about 3 cases/per month.

Average Time in loading/unloading places (takingeifrom arrived time and registration,
loading/unloading and till the documents receivémgl leaving time) — 35 min.

Expenditures of taxed roads per month for one tr80K Eur/per month (for average driven
12500 km).

Average expenditures for fuel consumption by onekr( by taking average fuel consumption
30 | /for 100 km and average fuel price of 1,15 tew 1 1) — 4313 Eur for 1 truck/per month. These
numbers are calculated, by taking account drivdonmetres of 12500 km per month and fuel
consumption of 30 | because of the usage of Ewwtaidard trucks.

We can calculate (In Eqg. 6.5.) the sum of earnediapdrom clients by taking 72 trucks

together, average nr. Of driven kilometres and pkyamount of 50 % of roads expenditures:

72 x 12500 x 0,97+(800/2) = 873400 Eur (Eqg. 6.5.)

Earning for JSC “KM Logistics” is calculated indE6.6.), by multiplying the number of 72

managed trucks, their driven kilometres and thiéf téor 1 km.

72 x 12500 x 0,07 = 63000 Eur (Eq. 6.6.)
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Total profit for 1 driving company with average noen of 8 trucks for 1 of all 9 driving
companies (Eq. 6.7). These numbers does not in¢chalexpenditures for drivers wages and spent
money for services and repairs of trucks or reitepfor 1 trailer per month. This number includes
total amount paid buy clients with deducting theoant kept by expeditors, spent money for fuel and

50 % of roads expenditures.

(873400 — 63000 — 72 x (4313 +800*0,5)) / 9= SRE4r (Eq. 6.7.)

The average profit gained by one truck per monthdftving company is calculated below
(Eq. 6.8.), by dividing from the average numbe8 @fucks, belonging to each of driving companies.

52340+ 8 = 6542 Eur (Eg. 6.8.)

By comparing gained results (Fig. 6.2.) Vé@ oow make such conclusions: the larger
earnings for the JSC “KM Logistics” and driving cpamy depends on larger driver kilometres, larger
number of completed orders, and larger numberuwks as well as reduced expenditures for taxed
roads and fuel. We can see that profit gained leytarck increased by 73 %, because he driven 25 %
more kilometres. By automated loading/unloadingrafer it saves 3 times more time in the points of
destinations. Because of ability to calculate tapaatls ant to plan optimal route, the expenditiwes
roads decreased by 20 %. By providing qualifiedgerance of orders, less delays and secured cargo

the tariff for driven kilometres there also increds

Parameter - Period Improvement, %0
2014, November 2015, May
Average driven km, per month 10 000 km 12 500 km 25%
Nr. of customers 3 g 80%
Nr. of driving companies 7 9 2909
Number of trucks 50 72 44%
Average Nr. of completed orders for 1 truck 20 30 5009
Average Nr. of delays for 1 truck 10 cases/per month 2 cases/per month 80%0
Average number of complaintsfor 1 truck 3 cases/per month 3 cases/per month 40%
Average Time in loading/ unloading places Ih 45 min 35 min 33049
Tarrif of 1 km, Eur 0,80 Eur/lan 0, 87 Eur'kam + 30% of taxed roads expenditures 109
Expenditures of taxed roads for 1 truck 1000 Eur/per month 800 Eur/per month 20%%
Average expenditures for fuel consumption 37935 Eur for 1 truck’ per month 4313 Eur for 1 truck’ per month* 15049
Pofit gained by "KM Logistics” 25 000 Eur 63 000 Eur 15204
Pofit gained by driving company 26 464 Eur / per month 32 340 Ewt/ per month 98%%
Profit gained by one truck 3 781 Eut/ per month 6 342 Eur/per month 73%

* taking account that driven kilometres are 23 % larger

Fig. 6.2. Improved parameters in logistics sebip6 months period
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The main parameter, which could show us the residleeccomplished transport quality is -
satisfaction rate of customers. It can be accomgtidy monthly made surveys of customers about:

» Satisfaction of accomplished logistics services. stich parameters like time and
completed number of orders.

e Determination of services with the greatest impwéa

» Determine customers needs of the future;

» To find out the customers opinion about manageax&dy communication skills;

» To ask evaluate the logistics service in 10 pagttem with various questionnaire.

The surveys should be repeated by a concrete pefitiche (for example every month), and
the customers opinion should be compared afteryestgrey.

One more important parameter: lead time is the beteveen gathering an order till delivery
it to the final destination. Delivery too early tmo late may incur unnecessary costs from additiona
warehousing or additional transport required.

In the enterprise JSC “KM Logistics” we observee tlate of satisfaction level of our the
largest customer (there are our 15 trucks are wgriith at this day) by every month we gave for him
guestions about services fulfilment, and askedviuate these questions in 10 points system.eln th

figure below (Fig. 6.2.) we can see, how the satishn level changed in 5 month period.

Customers Surwey, 2015
Nr. Questions Mouth, 2015
January |February |March Agpril May Tatal | %
1. |Are You Satisfies about deliverv times? 6 7 g 4 o]  39|78%
2. |Are You safisfies about plannmg the routzs? 7 7 9 2 o  41)82%
3. |Are You satisfied with logistics manager work? 8 g 9 9 10]  44/88%
4. |Are You satisfisd about divers work? ] 7 7 B 8| 36]71%
5. |Do You have abilitv to trackng the vehicle? 1 1 1 7 8| 18]36%
6. |Are You satsifed about provided information? 4 5 5 B 8|  30|60%
7. |Is the mformation provided for You at the nght time? 7 7 7 8 8 37| 74%
8. |Are You satsifed about the tools provided for communication? 3 3 3 7 7 23]46%
9. |Please rate the accuracy of our document processing and mvoicing 5 5 5 7 8| 30|60%
10. |Would You like to get more trucks from our side? 7 7 8 @ 10[  41|82%
11. (Do You think, that we are enough flexible to solve varuos problems? 5 5 6 8 8] 32/64%
12. |Are we compliance with You instructions? 7 7 7 8 9] 38| 76%
13. [Please rate the overall level of service provaded from our company 7 7 7 8 8 37| 74%
Total 73 76 82 105 110]  446]69%%
% 56% 58% 63%% 80%% 84%| 69%
Oustomer satisfactionrate by cuestion, % Qustomer satisfaction rate by month, %
100% | 100%
% | B0%
. . —_/
a0 | a0
0% | 0% |

o%
i Januzry February March  April Polary

Fig. 6.2. Customer satisfaction rate by monthstanionprovement spheres
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From the figure above (Fig. 6.2.) we can see thatamer satisfaction level is growing every
month, by adding necessary functions for logistiegagement, like:

Like at March by applied the function of calcula@tidrivers time regimes automatically, the
customer satisfaction level started to increase Aptil we applied the function for tracking the
vehicles for customer online, the graph shows titensement of qualitative service in respect t® thi
function.

All aspect and overall level of provided servicesreasing every month, by adding necessary
functions, because of proper management and dewelup of processes. However the general
satisfaction level is now hold only 69 %, which mgdhat we still have room for improvement. With
fully integrated logistics management software wéth necessary functions we can forecast that
customers quality service could increase till 9@8d more.

Now we can compare the logistics processes in alamay and the one with fully developed
logistics management software by taking a simplelsansport order.

For example we receive such order, which is shogovi (Fig. 6.3.).

Client] |DFDS Seaways BV, Vulcaanweg 10, 3134 KL Viaardmgen, NL
Tel=31 1020 84 093
Semt 20150531 [ Gosds |

THE 18531101254

Transpert order Wight 0.145 kg
Shipment nmber | 9132205060 Type Paper rollets
Qaantity] 32 rolles'on 10 eur. Pallets

Loading addres:

Evroports Kaui 1213 - Land van Waaslazn 3130 Kallo, Belgum

Loading meder]

Tam

Loading date/time:] |2015.06.00 08:00-17-00 Specific NON ADR
Loading ref] |[7010011932
Unloading addrees| | 205 Alée Lowss Blénot, 38500 Clamecy, France Truck. Nr, DFF 622
Unloading date/rime: | [2015.06.02.08:00 = Trailer. Nr., AUIE

Unloading rel

454308, 1.1.0+8

Responsible manager]|

Emesta Jasmskaste

J\u'um:l

Please send the mvosce with C3VEs and T1 document

Use safety and suppron e quipment m the loadng place

Fig 6.3. The example of received order

We need to take an empty trailer from client, whigtocated in NL-3134 KL Vlaardingen,
and to go for load to 9130 Kallo, Belgium at 15016between their working hours from 08:00-17:00
and bring it to the point of destination to 5850@r@ecy, France on fixed time at 2015.06.02 08:00.
We will load 32 paper rolls of the weight 20145 &ych cargo is one of the most dangerous to take

care, because paper can be damaged very easibt lappropriate support.
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From the client located in NL-3134 KL Vlaardingeth Euroports, Kallo we have 100,34 km
— it is about 1 h 30 min driving time. From thisatbng place till unloading place in FR-58500
Clamecy, we have more 555 km (about 8 h drivi¢g. have all over: 655, 34 km — about 9 h 34 min
driving. The average time for loading/unloading nnally takes about 1 h 45 min, so we have 3, 5 h
for both actions - loading and unloading. The driveax working time per day is 15 h. After every 4,5
h driving he need to make 45 min break, the maxiniome of driving is 10 h per day (only two times
per week). We can state that the driver startedndyiat 06.01 from 08:00 and he was in the clients’
parking in NL.. In manually way, this order willke such consumptions:

- 1 h for communication with manager and clieniettigg details about the order by phone or

email;

- 30 min, for finding the coordinates of loadingqé;

- 20 min, for explaining the route to the driveioabloading details and sending coordinates
my phone;

- 1 h 30 min to take the empty trailer from cli¢hinging the trailer, checking the existing
equipment and necessary supporting tools in thailer

- 1 h 30 min driving from client till be loadingaate in Belgium;

- 1 h 45 min for loading (includes registratioradiing, supporting, receiving documents);

- 15 min communication with driver about loadedgrarand sending the confirmation of
finished loading to the customer;

- 10 min for searching the unloading address’s @inates for the driver.

There will be spent about 7 h time from the gattieneler at 08:00 and the driver would start
driving to the unloading place from 15:00.

- We have 555, 34 km till the unloading place (al®in driving) + 45 min pause. The total
day’s working time (of 15 h working) will finish a&3:00, the driver still can drive 8h 30 min max
time this day. He won't reach the unloading plaeeduse at 16:00-18:0 the traffic is very jammed at
Paris and he would stuck in Paris for about 2 h.

- His time will be finished at 23:00 and there waib left for him about 100 km ( 1h 25 min)
driving till the unloading place.

- The driver can make the shortened rest time oinmum 9 h rest and start driving again at
08:00.

- We will be late to the unloading place at ledstw 1h 25 min, if he will find the correct
address at the first time.

- The unloading will take about 1h 30 min.

- At 11:00 the manager will call to the client &lltabout completed route. Of course the
client will be dissatisfied about delay.
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- For the expenditures of roads there will be s Eur by going on the direct way by
Paris.

- The driven kilometres will be calculated by tHiemt, and manually entered by the manager
to the data base. In this case the kilometres b@ll655 km. With the tariff of 0,90 Eur/km the
expeditors will be paid by 589, 50 Eur. For thevishgy company they will pay (by tariff of 0,85 Eu¥)
556,75 Eur. The fuel expenditures will take abd@ Eur. The driving company would earn only 236,
75 Eur for this completed order (Eq. 6.9.):

655 x 0,85 — 220 — 100 = 236, 75 Eur (Eq. 6.9)

The invoice is paid only then CMR is sent togetivéh an invoice after 30 days term from
sending it to the client.

By using automated solutions and logistic’s manag@nsoftware we would save time for
communication with clients and driver; in loadingdaunloading places; we would save on roads
expenditures and would plan a driver’'s working megjiin more professionally way.

In respect to automated gathering of order andmwriit to the data base, it will be seen by
manager and driver at that same time. The manageng¢ed to confirm the order by sending only one
word “Yes” to the client.

As we will calculate that we have max time for thay of driving left (10 h) and that we can
make 9 h rest, we know that we need to arrive ¢outiloading place till 23:00, that after 9 h tinfe o
rest at night, at 08:00 to be started to unload.

We will save the time for taking trailer from etit, because info about it's holding
equipment will be written automatically in the datse.

By starting driving from 08:00 we can see how tirider will be fulfilled:

- 3 min for order to be automatically recordedha tata base and confirmed.

- The trailer will be taken from client by 30 min.

- 5 min for finding the right address, this is besathe system automatically by gathered the
order started to search for addresses and theidicabes are shown to the drivers automatically.

- 1 h 30 min driving from client till be loadingaate in Belgium;

- the loading will take about 30 min, because thguested of loading will be sent to the
loading place and the truck will be registereddad at 10:00. Automatically loading the trailer Iwil
take 25 min. The information about loaded cargogiewill appear in the data base, which will
confirm to the client about completed loading.

- 10:40 the driver will start immediately driving the unloading place to France.
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- The logistics management software will automdliygarovide the alternative routes till the
unloading place. By checking the traffic conditiptesxed routes and distance, the manager will ahoos
a longer distance (Fig. 6.4.), which is market By Solution. We will go not by Paris, but by F-5189
Rosnay. It will take 596 km , but we will avoid gimmed traffics and will save on expenditures of

taxed roads (it will cost 15 Eur).

| ]
Toll cost:100 Emﬂl:ltﬁ"lzrp Toll cost: 15 E@\gtﬁerp
i : | Distance: 596 kkm }
. russels \L\ rusosels
Belgium elgium
pJ
Luxe Lt
Paris
o
Glien Dijon
France France 2

Fig. 6. 4. The alternative routes provided

The driving time will take 8h 40 min + 45 min pauges the driver will start going from
10:40 from the loading place in Kallo. He will bethe unloading place till 22:05. He will make &t
rest and 07:05 will be ready for unload. As theoading in automatically will take about 35 min, the
light sensor will capture information about emptgiler, and the information will be transmitted
automatically to the data base. The client and g@nwill get an automatically send message about
delivered cargo. The driver will make photo and wgload the received documents online, which will
be able to see by the client and manager. Thetchgihbe satisfied by completed order and will pay
0,97 Eur + 50 % of taxed roads tarrif for 1 driven.

As the client calculates and pay kilometres by ualing the shortest distance, he will pay
amount of:

655 x 0, 97 = 635, 35 Eur (Eq. 6.10)

The driving company from this completed order wdkn (Eq. 6.11):

655 x 0,90 - 15 x 0,50 — 237,25 = 344, 75 Eur (Eq. 6.11)
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In the formula above we take 655 driven kilometrgth tariff of 0,90 Eur for each driven km
and deduct the expenditures of taxed roads of dr5aBd fuel consumption for driven total 596 km
(by calculating fuel consumption of 30 /100 kmhwihe price of fuel — 1,15 Eur).

By comparing the gathered parameters in manually asually planning the logistics
processes we find out that, the JSC "KM Logistesiuld earn — 32, 75 Eur and the driving company
would earn 236, 75 Eur, but it will cost the detsfyl h 30 min and dissatisfaction of customer. By
managing the logistics processes automatically wsidige of generated functions, the order would be
filled completely and at the right time and platee JSC “KM Logistics” would earn 45,85 Eur, and
the driving company with lower expenses for taxeads would earn 344, 75 Eur. These calculations
are just general examples, how the developed regessnctions for logistics could optimize the
logistics processes and would gain the larger pfafiexpeditors and for the driving companies.

The main aim of this work was to optimize and depédhe logistics processes. The main
occurring problems there evaluated and decisiosslie or to avoid them there prepared by
developing the main functions for the program:

1) The lack of information and not accurate oradgthering or understanding. The solution is
to use data base online, there the clients wouldadpthe orders online with detailed information of
transport, entered necessary reference numbess diiarrival and could upload other necessary,files
like custom documents for viewing them online.

2) Not accurate calculation of working, driving arekt regimes of driver. The program
calculate and show rest time for driving automéiycdoy reordered accurate movements of truck and
by entered formulas for calculating the rest digvirme for next coming week.

3) Shortage of language skills. The solution isomated programs translation function,
which could automatically translate any informatiabout gathered order, types and quantities of
goods or could just simply translate any basic warfphrases, necessary for drivers.

4) Shortage of drivers communication level or sigetof knowledge. The solution is training
program for drivers available in this logistics ragament software

5) Shortage of necessary documents. Solutionititmof making photo and uploading the
file online.

6) Not accurate addresses. The solution is thatsystem would use self-regenerating GPS
system and would provide online views of streetsitmagers and to the drivers.

7) Large expenditures for roads taxes. Solutiortoraatically calculated expenditures for
taxes and provide the best optimal routes for pariation.

8) Not accurate quantities of goods loaded. Satutiwith the sensors help, automatically

calculated technical parameters of the loading ste¢ sent to the data base automatically.
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9) Occurrence of human errors. Solution: recordaigcompleted routes online to the
program. Automatically loading the trailers in fbading/unloading places.
10) Low satisfaction level. Solution: provide thesbservice for customers by solving various

problems immediately and ensuring the deliveryranright time at the right place.

6.3. VISON, GOALS AND FORECASTS OF THE FUTURE ABOUT LOGISTICS
MANAGEMENT DEVELOPMENT IN LITHUANIA

The main objectives of this chapter:

1. To prepare and analyze SWOT analysis for the depwedmt of logistics sector in
Lithuania and computerized logistic’'s managemefitvswe development in Lithuania

2. To glance over the logistic’'s management softwacedemand in the Lithuanian market
and to forecast future perspectives of this so#gademand in Lithuania and Europe and to analyze

possible this program improvements in the future.

6.3.1. SWOT analysis for Lithuanian logistics secto

The object of the SWOT analysis (Fig. 6.5.) isdcetee further perspectives and measures
of the automated logistics sector development gmbxunity of management system’s integration
for Lithuanian transport management by indicatiogvlthe Lithuanian logistics sector is competitive

with other countries and meets the increasing :igettansport and warehousing services markets.

*Favourable geographical location;

*well developed Road network;

*high level of eduacted specialists;

= good political and economic relations
with neighbouring countries;

=cheap work force.

*High accident rate of road transport;
=roads are not adjusted for intensive
traffic;

*too low economical level;

=too short distances between
Lithuanian towns.

* To make use of the EU financial aid for

the development and modernisation of *Possible traffic jams in the largest towns
the Lithuanian transport sector; of the country;
*to adapt the EU legal standards; *the increasing traffic loading might result
» to establish modemn public logistic in more traffic accidents on roads
centres; *the growing competition in the
*t0 expand sea motorways and associated neighbouring states;
land transport systems; * too expensive fares ant traveling prices;
* to modernise traffic management and * environment polution.

control systems.

Fig. 6.5. SWOT analysis for Lithuanian logisticetee
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Strenghts

The geographical situation of the Lithuania counsyfavourable for transit — we are
almost in the middle of Europe, we have 3 air partd a sea port in Klaipeda. We have well-
developed road network and a high quality systerh@f maintenance and repair. Also we do not
have any large disagreements with neighbouring tc@snand transport sector is almost all
privatized with Lithuanian enterprises and governin&/e have experienced scientific potential of
the transport sector and educated personnel. We ¢@wparatively high tourism potential and a
cheap work force. One more strength is that we lganadified work force, which is able to manage
and use the computerized programs. These are timere@gons why our country has a big potential
to develop and enlarge logistics sector.

Weaknesses

Lithuanian is to small country to develop logistioside the country between customers of
abroad. Road and railway connections with EU caoemtrvia Poland is poor. The network of
electrified railway lines, urban and suburban busesnot enough developed. There are also no
bypasses in some cities of the country and thestgrgrt of all Lithuanian roads are not adjusted fo
intensive traffic. There are no legal and orgamsal basis for the promotion of intermodal
transport and mechanism for organisation, coortinaand development of combined services of
transport is not created [60]. Also there is highident rate of road transport and captured negativ
environmental impact of transport.

Opportunities

The main goal of Lithuanian logistics service isamapt the EU legal standards and to
make use of the EU financial aid for the develophagr modernisation of the Lithuanian transport
sector. Also to establish modern public logistioitoes in Kaunas, Klagaa, Vilnius and, by
necessity in other regions (Paagys, Marijampole, Siauliai) as well, and to integréhem into the
network of transport logistic centres of the Baffiea region. One more opportunity is to effectively
establish positions in the transport service maokehe continental Europe and to expand sea, air
and land transport systems. Also to moderniseitraffanagement and control systems, i.e. to
maintain traffic safety, and improve the throughptistreets and roads. The largest opportunity is
to develop computerized system, as like logistiemagement software ad to stay competitiveness
in logistics sector.

Threats

One of the largest threat is insufficient coordimatof actions with the neighbouring
countries when developing the trans-European né&sv[B0]. Also the traffic jams in the largest
towns of the country and the increasing trafficdiog might result in more traffic accidents on
roads and polluted environment. The growing contipetin the neighbouring states resulting from
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the expansion of transport (ports, logistic centses motorways) is sometimes against the interests
of Lithuania. The logistics management is not emodgveloped and it could results in poor quality
and low satisfaction level of customers. The manedt is that development of new computerized
systems or automation equipment is too expensiveiflouanian companies.

By made SWOT analysis in Lithuanian logistics seate can now establish the main

goals and visions from the Lithuanian point of view

6.3.2. Goals and vision of Lithuanian logistics sector ddagpment

The analysis of the state of the Lithuanian logsssector enables defining the following
key long-term goals of the Lithuanian logisticsteys development:

» to achieve the highest level of transport servicality and the best technical
parameters;

« to effectively cooperate with the neighbouring cimi@és and to become an integral and
important link of the transport system in the Baffiea region;

* to enable people of Lithuania and their cargo toveniently and rapidly reach main
cultural, tourism and commercial centres of Europe;

* to effectively serve the interests of Lithuania athe enlarged EU, to increase
competitive capacity in international markets;

* to present the best service of logistics with neweshnologies and qualified
personnel and be known in all over the world;

* to reach high quality transportation and warehayservices by applying JIT (Just-
In-Time) planningopportunities;

* to develop transport infrastructure, intermodal ns@ort system, information
technologies and intelligent transport systems;

e to protect environment and guarantee traffic safety

* stimulate economy of the region by creating nevg joithin modern business

e to organize, manage, modernize and automize aflilplessteps in logistics sector and

maximize usage of all opportunities offered by exait market.

6.3.3. Forecasts of the developed Lithuanian ldgis system

With increasingly technology level and automatiaative can forecast logistics sector
view after 10 years. By 2025, in Lithuania, a modand sustainable multimodal transport system,
which by it's technical parameters, safety and iserquality will guarantee the highest level for

Lithuania in all EU Member States, have to be @@atEffectively interacting with transport
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systems of its neighbouring states, it will enatiie business sector to successfully expand its
activities, and people of Lithuania will be abledmnveniently reach European tourism, culture and
business centres with minimum time and money lossek best outcomes and satisfaction. The
Lithuanian transport sector will become an impdrtafement and by providing high quality
services and educated employees it will serve comneeds and interests of Lithuania and the
enlarged EU. Therefore, the development and moskstian of logistics infrastructure are one of
the essential measures that ensure economic psagreghuania.

By developed technology level and IT solutiondajistics sector stages and management
steps will be automated and all information willdeailable for everyone involved in this business.
Also all loading, unloading, warehousing steps Wwi#l automated — robots will work with cargo
transactions between trailers and warehousing amedsurements of weights and technical
parameters will be made with sensors helps. Alsdubkl and truck’s transition will by changed by
electric drive and environment will be secured. Atidresses for delivery will be clear and
constantly renewable and computer will be ableraodlate all information in any language. All
necessary documents like CMRs and delivery notdls bsi kept in one data base near every
accomplished transport. All possible logistics splewill be automated, however any autopmated
technologies can not work without the interactioh hmman. Thus the experienced logistics
managers, qualified drivers and engineers alwayé @ necessary for appropriate logistics

management processes.
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CONCLUSIONS

In this work there was developed and integratednéew computerized logistics management
software and system in purpose to optimize thestay processes in Lithuanian transport company.
Together with the automated solutions for distidnutof warehouse and automatic trailer’s loadings/
unloading it is able to observe, plan and corttrelmain logistics steps in Lithuanian enterprises.

The computerized systems and automated machinédealefor increasing space utilization up
to 90%, productivity levels by 90% and accurac@®9%. By using logistic’s management system,
the basic logistics steps are organized, plannddnaanaged automatically, in respect we can control
inventory levels and maximize the use of wareh@psee, distribute and deliver products more faster
and accurately, fulfil the customer needs and emeecompany’s profitability.

The main tasks in this work were completed:

1. There was analyze Lithuanian logistics sectdriadicated problematic aspects in logistics
processes.

— Lithuanian geographical zone is very favorableifeestments;

— The main problems there indicated in logistics @gcsuch like loss in time, large
expenditures and low service level provided.

2. There was provide technological solutions, sagintegration of AS/RS, automated truck
loading systems and installation of various ses)sorsuitable for controlling distribution in
warehouses as well as provision of fast 2-3 timasgef loading/unloading of trailers.

3. There was developed necessary functions forrgnegwhich are able to ensure the
Logistics management processes improvement andlte often appearing problems. With the
provided functions, we ensured main larger outcoofies

—  Driven 25 % more kilometers per month;

— Increased number of trucks and number of client8%;

— Saved time for orders fulfillment till 60 % (incluy saved time for transportation and
faster loadings/unloading);

— Saved expenditures for taxed roads and fuel consamipy 20 %;

— Enlarged profit by 100 %

— Increased level of customer’s satisfaction by 69 %

4. There was prepared solutions, designed modets agorithms of the logistic’s
management software. The models depends on what ikformation we want to get from the
program and how properly to plan and manage thistlog activities. The 6 main variables there
chosen: “Maps”, “Trucks”, “Orders”, “Cargo”, “Mesgas, “Reports”.
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5. Provided economic analysis, forecasts and hsneffithis program. The main forecast is
that this program will be used by all transportattmmpanies in Lithuania, which is collaboratinghwi
foreign countries. The automated solutions to marihg logistics sector will be applied in all ptdsi
spheres, from automated orders gathering, autoni@adihgs and management of all processes.

Every transport manager who is responsible of mamagt goods has to keep an eye on truck
routes, transport costs and time. The logistic’'shagement software installation with proper
automation solutions will offer global logisticssibility, automated reporting, the newest navigatio
system, bar-code scanning, and more innovationtisokl By easily implement and usage, any
enterprise can lower their expenditures, reducedatand fuel costs by minimizing idle time andatot
mileage while getting the larger quantity of osleompleted and provided service of higher level,
just with appropriate automated management anchargi@on of warehousing and transportation.

The investment into new technologies like automatgstems and equipment, installation of
new programs like logistics management softwareldcamsure the highest quality and profit in
logistics sector, can provide it's development ithtiania and ensure competitiveness across all
Europe.
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ABBREVIATIONS

3PL/4PL - Third Party Logistics/Fourth Party Logist

AETR - Vehicles Engaged in International Road Tpamsrules
AGV - automatic guided vehicle

AOM - Advanced Order Management

AS/RS — Automated Storage/ Retrieval Systems.

BOL — Bill of Lading

CAD — Computer Aided Design.

CAME - Computer Aided Manufacturing Engineering

CAN BUS - A controller area network

CIM — Computer Integrated Manufacturing

CMR - Standardized document for cross-border transg Cargo by Road
CPFR — Collaborative Planning and Forecasting Reghenen
CSP - Central Monitoring Panel

DNV - is one of the world's leading certificationdes/registrars offering the latest in
management systems certification services.

DRP — Distribution Resources Planning

ECR — Efficient Customer Response

EDGE - Enhanced Data rates for GSM Evolution ordfied GPRS.
EOQ — Economic Order Quantity

FIFO — First in First Out

GPRS - General Packet Radio Service.

GSN - Global Standart for Mobile Communications

LIFO — Last In First Out

OEM - Original equipment manufacturer .

POD - Point of Delivery

RFID - Radio Frequency ldentification

RFID — Radio Frequency Identification

SCM — Supply Chain Management

SDC — Secure digital card

SKU — Stock-Keeping Unit

TIR Convention- Convention on International Tramspd Goods.
TMS — Transportation Management System

WLAN - wireless local area network.

WMS — Warehouse Management System
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Annex 1

The example of CMR. Available online at: http://www.vaztarasciai.lt/]
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Annex 2
Tech. specifications for android tablet BP50 [4:

Android Business Tablet

SPECIFICATIONS
DIMENSIONS WX HX D) 188X 125 X135 mm /7.7 249 x5 Inch
WEIGHT 4639/ 1l dnduding bakens)
DISPLAY Evellumirete™ Display;
FHnch LEC-backiit widescreen Multt-Touch displey with IPS technology;
1280 x50 phel;
Crystal Clear View at all Anglesieven under divect Sunlightt
{Covered with Antl AngerPrint Coated Coming® Gorila Glass*
KEYPAD irbual
BATTERY Replacezble & rechangeable 148-watt-houri, 000maR) Iithium-pofymes battery
EXPAMSION 5LOT User-accessihile MicrosD slot fior removaible memorny cand up fo 326
SIMSSAM SLOT 13M
ALDIO Lowd Spesker and microphane
CAMERA Rear: 5 megaphel Autofisous LED Hash; Video recording, HO with audio; Front- 2 megeptet Webcam
Grs Autonomous GFS, Asslsted GPS, Elecinonic Compass
SENSOR DsCope: Motion Sansor: Amblant Light Sansor
PERFORMANCE CHARACTERISTICS
CFU Powserful Dual Core Processon
05 Andeoid 4D
MEMORY 1@
STORAGE 1658
INTERRACE Docking connector: 1 Moo HOME; Headsat Jack
DURABILITY Tanksmith™ Technology;
P Sealing:

Muitika 1 2mydft. drop per MIL 5T D 8105
Muitipke 1 BmyER_drop per MIL 5T D 810GAppiving the Buoged Plug)

VIERATION 4G5 peak, SHz to 2kHE, 1 hour duration per aus

OPERATING TEMP -0 D60 /4AF D 13TF

STORAGE TEMP -25 10 70 / -13°F D 13B°F

HUMIDITY o5% norn-condensing

EsD +-15kd Alr, +F-Sev contact, +2ev charge body

DISINFECTANTS SUGGESTION 01% Isopropy] Alcohol + 99 Wates: Alcohol Prep Pads; Alled Diaming Ethyl Ghydne Hydrochionide; ammonium Chicride;

Anias DDS.I'LCWIWPES, Ethylene CJ:mL- Hexanios G+ IDdﬂFI’lDrS, Klerdide B;PCMIIINE IODINE; P'I.’F‘-I P‘I'Ep Fads
Triack SANHCLOTH HE: SAMNHCLOTH P SURFATARE

WWAN RADID q:lﬂnml. HEPR-+HHSAAMTE, EDGEAGSM
WLAN RADIO {Optional. BO2.112/bvg/m WHA [B02.11n 2.4GHz and SEH with Rigoeous Sequrity In Ful Support: Wes, WRAZ, BO01K,
'WEE, AES-COME THIF
WPAN RADID {Optional, Bluetoothv2 1 + EDA
NFC ‘Optional, MFCMesr Aeld Communication), All Types Supported MIPARE/CALYPSOVFELICAETC L
5021481 (NROP-2), TypaA, Type B
SIEEI..IRIT\r CHARACTERISTICS
Stonewall Securty™
—
OPTIONS gmart Flug (Avallbie Options): Magsiripe Aezdarive 152 Option], Smaricrd Aeadar, 102D Earcode Scenner, SAM Sot;

Rugged Plug; Snap-On: UISB Client, USE Host, Power Jack; 15kt Cracle: 4Slat Battery Taastar, vehick: Maourt; Hznd Strap;
Blue-Pen

» Plexzse anse your sakes rapresentative for the specs not [sted sbove.
* “apadity and hours deoesses with ime a2nd usage: batsery hours can vary aomonding bo configuration, applictions in U, a5 wall as the operating conditions.

B FEFSO-ENAAI4

Copyright € 19915-200 4 Biucbind Inc. Allfights resarveed, BRuckid Inc ks the osigrer and manufciurer of Pdion handhaid mobis:

Padion and shiaad Rckon Logo 3 rRgfstore tradamaris and symbok of Suchird Inc Faatues and specfications am subjact 10.thanga wihout prior notice
Bluebird Inc. (Corporate

SHTivwer 13- 145, 467-14, Dogok-dong, Gangnam-gu, Seoul, Koma [ROK
Phone. +852 TOT7I0E000 Fa +82 264903747

wiehske mypidicncom
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Annex 3
Standards for AS/RS installation [16-20]

Standards for AS/RS installation

AS/RS systems (explained in chapter 2.2.) inclutihnical association, electrical, mechanical
parameters and all these parameters with ensugdidygmust comply with relevant standards:

MH24.1: Safety standard for horizontal carouselamat handling and associated equipment [16]. The
purpose of this standard is to provide for safeati@n and maintenance of various constructiongpseent.

B30.13 - 2003: Storage/Retrieval (S/R) machinesamsciated equipment [16]. The provisions of this
safety standard applying to S/R machines shallyaggplially to the construction, installation, insjp@t, testing,
maintenance, and operation of aisle transfer aadsaay load handling equipment which is part ohttached
to S/R machines or aisle transfer cars.

ANSI standard ANSI/TIA/EIA-422-B defines signal B8 and electrical characteristics of balanced
voltage differential interface circuits [17]. It epifies electrical characteristics of a digital reliing
circuit. Differential signalling can transmit dattirates as high as 10 Mbit/s, or may be sent blesas long as
1500 meters.

RS-422 and RS-485 Standards [18] are known todayha@anced data-transmission schemes that offer
robust solutions for transmitting data over longtainces and noisy environments. RS-485 specifitadiow
only one driver to send data at a time, and up2tar8t loads [18].

ISO family Standards [20]:

— 1SO 9001:2000 Quality Management on continual perémce improvement.

— IS0 14000 Environmental Quality Management. Minimgsharmful effects on the environment
and continual improvement of environmental perfarosa

— IS0 14001 and 14004 set standards for Environm€hiality Management System.

— IS0 28000 Security in the Supply Chain — Risk based

— EN12798:1999 A model safety management systemgngerous cargoes.

— EN 13011:2000 Best practice for goods transportnshf20]: requires a QMS to be in place:
Service Provider must make a declaration of quatitterms of measurable parameters; service providest
carry out own assessments at regular intervals.

— 1SO 28000 requires to apply risk assessment to ¢éfmment of the supply chain.

— IS0 22301 Business Continuity Management

— An ISO 14001 Environmental Management System respibities

— IS0 39001 Road Traffic Safety Management

The Universal Logistics Standard is a strategienBaork for managing disaster response among
local, state, regional and federal disaster resgppessonnel. Its intended use is as a foundationtoch local,

state and federal emergency management stakehblgétsa comprehensive disaster logistics progréij. [
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Annex 4

Applicable softwares and devicefor automated warehousing inspection [2:

Automated inventory management syste
Automated waghouse management can be integrated to¢ with logistics management
software, AFRS systems anwwarehouse inventory contratquipment, like barcode software,
inventory detectors, devisenanagement solutions and security sysi
Automated warehousé€racking Management System consists sefveralcomponents listed
below [17-18]:
1. WMS Softwareand RFID Softwart
ID Card and Inventory Softwart
Mobile computer or mobile devi;
Barcode Software together wBarcode Scannend Barcode Printe

Wireless Infrastructu;

o 0k w0 N

Event and Time tracking softwar

The examples of necsary devces for such automated warehouse manageare shown
below:

fou™ [

B E N

| - | L

i ! ! i
a — (@)=
4 Event Tracking Time Tracking Lobby and Visitor

Barcode Software 1D Card Software Inventory Software Software Software Software

’ - "
frosm :
Iﬁ |
—_ e
I
Asset Tracking : y Membership Surveillance Camera
Sofiviare POS Software RFID Software General Software Solwars Soflwais
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Annex 5
Selected CS 100 Cargo Sensor [55]

Catalogue is available online at: [http://www.orbwn.com/uploads/CS-100-Cargo-Sensor.pdf]

FEATURES

Maximize trailer utilization
and efficiency

Increase trailer turn time

Eliminate unnecessary
yard checks

Monitor and control
detention billing

Prevent theft and
ensure cargo safety

Quick, easy installation

- ORBCOMM’'s durable €8 100 Cargo Sensor can be
. solution to detect the presence or absence of cargo (Empty /

= visibility and security. Using ultrasonic technology, the C5100

Advanced Sensor Technology

integrated with our award-winning GT OO asset tracking

Mot Empty) inside standard trailers, providing greater asset

monitors the trailer and can immediately send an alert if there
is a change in load status or if the sensor is damaged or removed.
With the C5 100, fleet owners will no longer worry about arriving

at a customer site to pick up an empty trailer only to find that it is still loaded.

The CS 100 can be configured over-the-air and integrated with additional
sensors for maximum efficiency and flexikility. This sensor can also be easily
installed in a safe, discrete location inside the trailer to minimize cargo damage.

The C5 100 provides accurate, reliable updates and historical data on the trailer's
arrival, loaded condition and status based on a customizable reporting schedule
through ORBCOMM's robust web application. By integrating the high-performance
C5 100 intc ORBCOMM's GT 1100 system, fleet owners can eliminate
unnecessary vyard checks, increase frailer turn fime, improve customer
satisfaction, and ultimately maximize prafitability.

CS 100 SPECIFICATIONS
Dimenslons: 7.6" x 38" x 2.9" (193 mm x 96.5 mm x 97 mm) with Bracket

Welght: 1507 (425 g)

Mounting: Bracket on Plywood or Metal

Operating Temperature: -30C to 70C (-22F to 158F) @ 25% RH
Storage Temperature: -40C to 85C (-40F to 185F)

Vibration: AAR M-1002 41323

Shock: AAR CE-UG-04-3001

Humidity: 95%

Power: 9V Sourced from ORBECOMM's GT 1100

Range: Up to Maximum of 20 Feet (Multi-zone, 53 Feet Option Available*)
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Annex 6
Full length Cargo Sensor work principle
Brochure. Is available to download online from: [wud-systems.com]

Full-Length Cargo Sensor

VeriWise Cargo Sensor Detects Cargo and Inside Light Level
Integrated light sensor provides added loading activity visibility and low power consumption to maximize untethered battery life.

= "| paded-Light” report with first cargo detactad
while light level is high {indicating doar open and
loading in progress)

= Light level sampled every 5 secands while loading
* | pading continues until complate

= | ight level goes low when doors are closed

» " paded-Dark" report sent indicating loading
complete and asset ready for pickup

* | pad state most critical atfribute after asset location
= Detect carge anywhere in 53" space

= Original install or optional accessory addedd later

= Dver-the-Air (OTA) configured and upgradable

= Four independent sensing modes io ensure accuracy
= Floor Mode
- Short Range
- Long Range
= Proximity

= Short Range and Floor Mode sensing is effective
when the load is at the nose of the trailer or up io
20" from the front of the trailer

= Cargo assumed o be = 2" above the floor

= | ong Range sensing is effective when loads are
positioned in the rear or irregular in height

= Effective at range of 20" - 53" from the sensor
= Sensing range eftective up to 2' from rear door

= Proximity sensing is effective when the load
iz directly facing the cargo sensor (cubed ouf)
as traditional ranging methods are inefiective

All specilications are subject o change for product improvement without notice.
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Annex 7

Loading solutions provided by Load Xpert Software.The trailer is loaded by paper rolls
Available Demo version online at: [http://www.logmbct.com/] [58]

[ Meimmal i de |

== Ll Xparl #= Lead Plan @ Sample § - Traibir
S siwtiieed | G SevelosdFan | B OranbondPon | (j Detsteon . 3 pont B nESyder | o b | G SelcsDmy e Emen

Load PRanning Seltware:

U5 beeaiie

| Rcudas |

(3 o [

Flear zpots =24

Wiheslbass = 483,00 in}

Sedwre Loads from: EEH skding O fipesing & shding

BACH (24) 7 i B <[ 1E
Hame/SHL  |2HLA SHLIB [l
Dia. il 500 £5.00 25,00
Wigh iz 000 400
Wisight (il 2112 2621 1625,
] TR S e
T ek [ighebesy  Cwme: W (I [louar Rl vsee S5 il bl
T L [ |-

# Rigar (10000 ini] = 2

Floar gpots = 20 GG heeght = 8743 {in] Manovpid space = W08 [in}

Secwe Loads from:. EEH alding OO tipning & shding HEpacer =@
BACK (%) E 14 [

HameSEL  [125240-2 35652 128240-3 35658

Dia. iinl 55.00 25.00

Width ini I7.405 83.07

‘fieight [11H] GIT4 BET2
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Annex 8

The algorithm to gain information about “Maps”
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Annex 9

The algorithm to gain information about “Orders”
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Annex 10

The algorithm to gain information about “Trucks”
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