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Design and Implementation of an Ethereum-Based Deliverables
Management System for Public Information Software Project

Lee Eun Ju' * Kim Jin Wook'™

ABSTRACT

Blockchain is being studied in various fields such as logistics, fintech, medical care, and the public sector. In the public information
software project, some deliverables are omitted because the developed deliverables and the deliverables requested by the project
management methodology do not match, and an additional process is required for payment. In this paper, we propose the deliverables
management system for public information software project which is configured a distributed environment using the Ethereum
blockchain and which has an automatic payment system only when all deliverables are approved. This system can keep the service
available in case of system failure, provide transparency and traceability of deliverables management, and can reduce conflicts between
the ordering company and the contractor through automatic payment. In this system, the information of deliverables is stored in
the blockchain, and the deliverables that their file name is the hash value calculated by using the version information and the hash
value of the previous version deliverable, are stored in the SFTP server. Experimental results show that the hash value of the deliverables
registered by the contractor is correct, the file name of the deliverables stored in the SFTP server is the same as the hash value
registered in the Ethereum blockchain, and the payment is made automatically to the Ethereum address of the contractor when all
deliverables are approved.
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Fig. 1. Construction of Blockchain
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Table 1. Software Step-by-step Ordering Process|10]

Step Process Deliverable Name

Informatization Promotion Plan,
Plan Function Point Analysis,
Bidding Preparation Documents

Design Requirements Specification,

Re(ili;ler;ints Use Case Scenario,
¥ User Validation/Verification
Basic Design | Basic Design
Informatization Promotion Plan,
Detail RFP(Request For
Plan
Proposal),
Bidding Preparation Documents
. .| DB Design,
Detail Design Test Specification
Development Unit Module Design,

Development .
P Source Code, Test Scenario

Test Result, Quality Review,

Testi
esting Code Quality Report

Installation Result Sheet,
Deployment | Acquisition Plan,
Pilot Operation Plan
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// SPDX-License-Identifier: MIT T 3 HEY(Publigo 2 S A 3719 =8
pragma solidity "0.8.10; // Solidity Version ARe51A AASHE oy E]le YEYTJ AntE ZEHEE
B 3L 5] BZ2A0lo]] AF=E AHE AL HE AR
contract SmartContract{ // Contract Name 3ot} S5A a2 HES 100]-']__E“ el
uint data; // Integer Parameter A= g AFo] HEE AAHE 7450
// Data Input
func(tiigcl)tr;l iet%zt;(;uint _data) public{ 1) AujE ZEHEC] 74
) i 2ntE ZEHEL nRAE Yuol AEES W5 ¥
// Data Return olxElel FRHE ART 5 A== AAZITE o|F 5 5
funct?;agitzztzf) public view returns(uint _data){ o AnlE ZESESD LAY WE 245 Hw Aut
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Fig. 3. System Structure
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ProjectContract SWProduct
wner

projectName productsHistory

businessPartner amount

-stepSWProduct -isFinished

-stepStatus

+setProductinfo(sting, string)
+setFilelnfo(string, String, sting, uint, string)
+setApproval(string)

+selReject(string)

+setAmount(uint)

+setFinished(bool)

+getProductCount)
+getProductPrefixHash(uin)
+getProductName(uint)

+getFileHash(uint)

+getFileNames(uin)
+getPreviousFileHash(uint)
+getVersion(uint)

+getProductStatus(uint)

+getProduct(uint
+getProductHistory(stiing)
+getProductHistoryCount(
*getProductHistory(uint)

+gelFinished()

+getAmount()

baseLines

+setProjectName(sting)
+setCompanyName(uint, string)
+setBankinfo(uint, string, string)
+setDesinBCAdUress(adaress)
+setDevBCAddress(address)
+setRequestProduct(uint, sting, string
+setFilelnfo(uint, string, string, string, uint, string)
+setApproval(uint, siring)

+selReject(uint. string)

+selCheckFinished(uin)

>

+setStepAmount(uint)
+setBaseLineName(string)
+setBaseLinelnfo(uint, StepStatuses, string, string, string, string, string, sting)

+getCurentstep)
+gelProductCountOiStep(uint)
+gelProjectName()
+getBusineesPartnerInfo(uint)
*getProduct(uint, uint)
+getStepAmount(uint)
+getProductHistoryCountOfStep(uint)
+getProductHistory(uint, uint)
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-isCoine

BaseLineManagement

“baseLines

+sefCompanyName(string)
+seBankinfo(stig. string)
+selBCAddress(address)
+getBusineesPartnerinfo()

+setBaseLineName(string)
+getBaseLineCount()

+getBaseLineName(uint)

+getBaselineProductCount(uint)

+setBaseLinelnfo(uint, StepStatuses, string, string, string, string, string. string)
+getBaseLineProductuint, uint)

BaseLine

“baseLineName

+setBaseLineName(string)
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+getBaseLineL ist(uint)

Fig. 4. Class Diagram of Smart Contract
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Algorithm : Finding Deliverable File Hash

Input. Step : Information Software Project Step
Type : Type of Deliverable
Version : Version of Deliverable
PreviousFileHash : Hash of Previous Deliverable File
File : Binary File of Deliverable
Output. FileHash : Hash of Deliverable File
Nonce : Big Integer
Using. FileHash: File Name of SFTP
Algorithm :
1 : INITTALIZE Prefix = step + type + version
INITIALIZE FileHash="", Nonce=0
2 : WHILE HEX(Prefix) != substring(FileHash,0,5) do
Nonce++
FileHash=HASH(File, PreviousFileHash, Nonce)

Fig. 6. Finding Deliverable File Hash Algorithm
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Table 2. An Example of Software Design Step Deliverables
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Algorithm : Payment after Deliverable Approval

Process (step) | Deliverable Name (type) ID Hash

Informatization

Promotion Plan (01) 101011 18493

Function Point Analysis

02)

Bidding Preparation
Documents (03)

Plan (1) 102011 18E7B

103011 19263

Project Implementation
Plan (01)

Requirements
Specification (02)

Use Case Scenario (03)

User Validation/
Verification (04)

Class Specification (01)

201011 31133

Requirements 202011 | 3151B

Analysis (2)

203011 31903

204011 | 31CEB

301011 | 497D3

Basic Design | Interface Specification

€) 02)
Architecture Design (3)

302011 | 49BBB

303011 | 49FA3

Table 3. An Example of Software Development Step Deliverables

Process

(step) Deliverable Name (type) ID Hash

Informatization Promotion
Plan Plan (01)

@ Detail RFP (02)
User Interface Design (01)
Detail Design DB Design (02)
©) Test Case (03)
Test Plan (04)
Unit Module Design (01)

401011 | G1E73

402011 | 6225B
501011 | 7A513
502011 | 7A8FB
503011 | 7ACE3
504011 | 7BOCB
601011 | 92BB3

Devel(o6;)) ment Source Code (02) 602011 | 92F9B
Test Scenario (03) 603011 | 93383

Test Result (01) 701011 | AB253

Te(sgng Quality Review (02) | 702011 | AB63B
Code Quality Report (03) | 703011 | ABA23

Installation Result Sheet (01)| 801011 | C38F3

Depl‘(gmem Acquisition Plan (02) | 802011 | C3CDB

Pilot Operation Plan (03) | 803011 | C40C3

AEE IDE A 103042, dAE Z2A|A(step) 12}
g, AEE SR(type) 22+, WA (version) 342 (Major 2
A2, Minor 1AE)E A%t ojuf, TAE Z2A|AE
AA9 718 1, 8FA E4E 2, 712HAE 3, 89
718 4, FAEAE 5, AL 6, HAEES 7, AS-E 82
gogitt, AEE TRE 9AE ZEA|AnG 29 9
A B0 @ 2AHAIAS 01, Use Case AlUEL

A= AEE HAL MajorE 01, MinorE 02.& 3}

ol 01022 Aoy, +4H AE=2 ¢ 4ol wet

Input. ToAddress : Receive payment account
Amount : Business performance
RegDelivers[] : Request Deliverable List
AppDelivers[] : Approval Deliverable List
IsPayed : Whether Payment is made
Algorithm :
1 : INITIALIZE IsFinish=true, IsCheck=false
2 . IF RegDelivers.length not equal AppDelivers.length:
IsFinish = false
3 : FOR RegDelivers.length do
IsCheck=false
FOR AppDelivers.length do
IF RegDelivers.name equal AppDelivers.name:
IsCheck=true
IF isCheck equal false:
IsFinish = false
4 : IF IsFinish equal true and IsPayed equal false:
ToAddress.transfer(amount)

Fig. 7. Payment after Deliverable Approval Algorithm
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Table 4. Software List

Software | Version Description
Geth 1.10.6 |- Private Ethereum
web3i 43.0 - Communication between Geth and

Client

solidity 0.7.0 - Smart Contract Development Tool

Remix - Solidity WEB IDE
JAVA 1.8.0 - Client Development Language
. 2021-03 | .
Eclipse 4.19.0) Client Development IDE
serp | eSFTP 1 Gprp serve
1.0.13 et

Gethe olH e 15T & Q= LEAA IEAEO]
o, web3j= o|E2S Lol Sto]dE ma g 719] 9]
Eyjo]A J&g dd3litt. Soliditys AFIE &
kel 4= gl 9lojo]w] Remix: Solidity IDE ZTto|t}.
Eclipse 7]4toA] JAVA Swing© 2 7jere A5t o
SFTP AHlo] AFEE3 A3t

EEAQ HERYT +5 ¥ 49

.%E}Ol‘ﬂ EEARl =8 F501] Adf Fig. 83 o]
AAI 2 £ (genesis.json) FAS B config 3T
= AUAA EE9] 43S Hots ACZE, chainlde
EE2HQ1S AEdR= Ae7to|1l homesteadBlock:s sH=3E
EZo]t}. EIP(Ethereum Improvement Proposal)}x ©]5 &
= 7N AEe R £AE ARESto] LRSI eip150Blocks
o 7}(Gas) H[-E-E W3 AHolH, eip155Blocks= replay
attackS 27] I3t Aol eip158Block: State Cleaning

"config" {
"chainld": 15,
"homesteadBlock": 0,
"eip150Block": 0,
"eip155Block”: 0,
"eip158Block: 0
I3
"nonce": "0x0000000000000042",
"mixhash": "0x0000000000000000000000000000000000
000000000000000000000000000000",
"difficulty”: "0x00",
"alloc™ { },
"coinbase": "0x0000000000000000000000000000000000
000000",
"timestamp": "0x00",
"parentHash": "0x00000000000000000000000000000000
00000000000000000000000000000000",
"extraData": "0x00",
"gasLimit" "Oxe8d4a50fff"
}

}

Fig. 8. Genesis Blocks (genesis.json)
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Aoltt. nonce®} mixhashe &0 FE3 F9] &
A4 Aot ArlstH, difficulty= 559
A o= Z ouldtth. gasLimits AR 7Fs3 71A9] ]
i =27]eltH14-16].
o|H2]&9] A& EES Fig. 81} Zo] A&} Fig. 99
o] A3t

il
=
[}
J

o e i
L o

4.2 ANLE2|R 7|8t 750

£ R4 Ak A2ES ABE] 98 2efolad
o] Table 59] Altelo.2 Aeich, FaAjolA S2et 3
Qo] #Algko] A AEE G prefix @] B
sel u SFTP Aol A5 o] ojdfelg S=A
= AR 2L GelA] Sl JeT RE A4S
A F SRR o] $IHUEA Felwt

g

]m

'rgﬁi,aru

m{ngJ
ﬂH

ol> _I

1) S AuE A
Swate] Auel A7
b26{756f12b2eedd1d410)E

F4:(0x22642145436€2ee0c32
Fig. 103 go] Y&t} &

Table 5. System Scenario

Scenario -
Description
Sequence
1 - Enter the performer's information.
2 - Enter the amount of payment in stages.
3 - Enter the requested deliverables at the
ordering company.
4 - The performer upload the deliverables
5 - All deliverables are approved by the ordering
company.
6 - Check whether the payment has been made
from the ordering company to the performer.
- Check if the baseline is set.
- Check the file list in SFTP server.
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Table 6. Results of the Finding Deliverable File Hash Algorithm
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Table 7. Comparison of Deliverables Management Methods

Web-base
Project ChainSoft | Proposal
Management [7] System
Systeml[5]
‘ ' Share
Fig. 14. Approval of Deliverables Deliverables O O O
Deliverables
s X
Traceability
Payment X
Source
Configuration X O X
Management
Fig. 15. Payment Confirmation Distributed
X (@) O
System
aese ] seree
T Deliverables X X O
ol ~etolg : | || w8 |
Management
[axnzal [~] Ex] | X
— = — Deliverables
No | MEE3S ohaiAl X X
1 101 8a93565b67dfdd185203a09fe22d990. -18a92e0667 af Apploval
2 201 11332f1febc46c5d8a04a36924d8c 15. 1132¢241395
3 202 STAE M 151b2c43bfc0b5126f213dd8af2740c. | RPAE'EH M hwp 3151adf2e0d4 Basehne X A
4.3 24

< ] [ D

Fig. 16. Baseline

7) vlolzelel 44 gl
Fig. 16914 Zeialol Aok 42 222 Holxet
Qo e T 4 Utk HolAntele A A 5
A HEE BES AFOT PYAT WRAGIN 83
AEEL AR FAADA, AYSYALN, LT
BAIA IR, B 59lslo] o aTklow Ay,

8) SFTP AlH 1} &5 <l

Fig. 17 SFTP A¥ &30 2 SaAtolA 554 At
5 1Y YAEE ZRIske= shHo|tt AEE 1Y9] 20
bits(52He]) EAES BRIshd AHEEd wWH FE lo]
7Fssteh oA 4R mA2 31133202 Al&shH, 107
& #geld 2010110 " &, 294 HAA-QFARRE
A L2A|AA O1A ARASFAGAY 1.1HAYS &
5 AUtk AN SES AASBAGA 1.1HA Y A
%k 11332f1fe6c46c5d82a04a36924d8c153d6b512599999
602e07410a5f81e07899} #-5-2 91519t}

st

H =RoA] AASHe 32 HE ATEY 0] AJAEE T
g AA"HR olf g g EEARICE Fdste] 7]&9 FUH
3t HolgHo| A ARSh=dHl A7]= @Rl SPOF
(Single Point Of Failure), 299 E5YA &2 EAE 9
2% ¢ oot 24 Y EYIR FE] ol e LE F
ol wAst e UM A LE7F HA) SACIERE AAH
Aofjo] Zo] Qleh. EoAM BE EE2 o]d E59] 5jA
T Axoi, AFEEY FA4HEZ BEsh] Y6 oA A=
E9 siA#S o WAY AR SAIgoll AR&ste] o]
B xR A s 4 Ut
olf gl g 7|5t TZARE ATEo] AIJAZE T AA
gl(o]s}, QT AARNS] Hrl= 9 75F Z2AE ] A|AH
[5]7} ChainSoft[71E tAto= 87F] gR=o| thsf| Table 73}
Zo] v BEA4519t
(1) AF=E F5(Share Deliverables): AFEE2 g}
HIHE 717 WAL/ SYAH = AL Alojo] F-RE
of gttt Al Al&Hl BE AEE I 7S AF
), £3] At AA"H2 EEA IS B9l AE=2
E JHE FYstA AT 5= 9
(2) AF=E 24 (Deliverables Traceability): A&
A9 AFEEZ 22 & lofoF gtk ARt AlA
H2 o]d AEE SHAIFS ARG AeE SiAIREE

o Sk @ ok



AAretal E50) o d A9 SjAIgE Zo] AT
o] o)A WAL 4&E F40| 755t ChainSofte
GitHub® AMESH] A= F44Z ATeh

(3) & AF(Payment): ZE AH&EC] SUAHY HFS
AFoior sk, g AFS Asdste] SFAtet &
YA 7+ A5E Y 5 Uk AQE A AL AL
A AFEES SUSHH AFIE Z2EHES B9 BHF
SAFA=A gelstal LAt thaS AHsoE A
F&Th ChainSofti= HE AFEE0] ofd AT E o]
of gt AZRt olHAHE e A

(4) A2 ¥4 BE(Source Configuration Management):
25 A0l B ol gt GitHubE AR
gt ChainSofte &4 /4437t 7Fsstch. ARt Al
A2 e AEES 50k ¥ olE2 ARt
2 Aol AlAFI0E AA0] AT = A HUotA] o
o Z2TY A AR #F] & 5 Sk

(5) B4 A AE(Distributed System): A A|AEHIS %]
Ysto] Fofjol] of-gsfiof gt AF AlARLS 3749
o|F TR =EE AMESte] Aol WA Al FA ABlA

£ A3 4 Aot ChainSoftE GitHub%} EZAQ

Argsto] EAF AH|ATE 7Hs5tet

A AEE B(Step-by-step Deliverables Management):

ATEQo] /il FAEE A& ASES T dfof Tt
At AlAEL A GAER dFAE AEES 255t
I P 55T 5 o] dAE BT} 7hssith

(7) AF=5E 59(Deliverables Apploval): 58 A2
SRIsfiof gttt ARE A|ARIS YA SEI A
20l ol LFAA SAT 5= STk

(8) "ol Ql(Baseline): ZEAE Ao wle} &4 &
F AJFolu A2E AlE AAE ZT 4= Slofof gt
ARt AlAH2 AEES AlEo|v dAEE Ho|ATt
9] A7o] 7Ms3ltt. ChainSoft: Hjo]Aglel 715S
APA R AFoHA] FATE, Ho]Azle] EFtE =
AEET g2 F55HH fARH BT = AUtk

L o

©)

>.

ol
N
rhu

2 =R olH2 8 Tlut FBAR ALE o] AL
2% P2 A2HL APRAT. o] AAHL AYNEE F

£ AntE ZEAES o]g3to] oHee SRR A
ok WEAE A 4E AEE0] SRANN SEFYEA
ool A5, A Eo] B SElE Aokd o] o3
A9 olgelg Faz A% SIE

S agE 452 A47t Rl g2l A
FHOE AEBE SEok 1L, R FHAE A
B AEES 52 SAYR AT 4 Qo] WA A7 ot
Ps3let. olcielgo] BAl BAelA AulAg ATt o
1} ol4e] o] ol A A4k A7 A5l

OltielE 7IY SSYE ADEY0 AMAMES A2 ML EA & 73 183

REE 2 o} gelo] 4190, BE $UsE AF02
F Aol olFolA U TRAAT} LA AEEe)
Husk BEAQL] 25|02 AEE ol Yelrt T
A3 3% WA AEE Sl EY 494tk 4EE Do
7N SO A ES Belste] A8 U 2R

£ 474

g 4= 9lom, AREES WA wt siAgto] «AHHoR 5
7hetB R AMEEO] wHEe 7t A Ak

FE ATE JAUY AAET Ao AN FAS T

Zota, HEY ojfZog gAoto] T 75Tt olHE

Saole ¥FS AEotaa vk HEY olfggez A

3lol7] YoM B HAEYF " Qst SFTP AHd] 291

References

[1] S. Nakamoto, “Bitcoin: A peer-to-peer electronic cash
system,” 2008.

[21 Y. K. Yang and S. H. Chun, “A study on the utilization status
and development plan for blockchain technology: Focusing
on cryptocurrency policies of foreign countries,” 7The
Journal of Business Education, Vol.33, No.2, pp.47-70,
2019.

(3] E. J. Kim and H. C. Kim, “A study on IT project deliverables
of owners” viewpoint -Focuses on small-scale projects in
public institutions,” in Proceedings of the Korea Informa-
tion Processing Society Conference, pp.605-608, 2014.

[4] Ministry of the Interior and Safety-NIA, “e-Government
Support Project ISP Deliverables Inspection Guide,” 2015.

[5] J. Y. Kim, H. S. Kim, C. Y. Jin, Y. M. Hwang, S. R. Kim
and B. M. Kim, “Implementation of web-based project
management system,” in Proceedings of KIIT Conference,
pp.556-559, 2021.

[6] S. M. Lee and S. U. Lee, “Configuration management tech-
nique for unity-based game development projects,” in
Proceedings of Korea Software Congress 2020, pp.1224-
1225, 2020.

[71 M. Krél, S. Refié, O. Ascigil, and I. Psaras, ‘ChainSoft:
Collaborative software development using smart cont-
racts,” in Proceedings of the 1st Workshop on Crypto-
currencies Blockchains Distributed Systems (CryBlock),
pp.1-6, 2018.

[8] N. Nizamuddin, K. Salah, M. A. Azad, J. Arshad, and M.
H. Rehman, “Decentralized document version control using
ethereum blockchain and IPFS,” Computers and Electrical
Engineering, Vol.76, pp.187-197, Jun. 2019.

[9] Ministry of Science and Technology Information and
Communication, “Software Promotion Act 17348,” 2020.

[10] NIPA, “Software step-by-step ordering guide,” 2019.



184 NEHSIB=2K/ZRE L SA ALY H11# H65(2022. 6)

[11] Ministry of Science and ICT-Ministry of the Interior and
Safety'NIA, “Step-by-step management and inspection
guide for informatization business V3.0,” 2015.

[12] Ethereum [Internet], https://ethereum.org.

[13] Solidity Programming Language [Internet], https://solidityl
ang.org.

[14] Explaining the Genesis Block in Ethereum [Internet],
https://arvanaghi.com/blog/explaining-the-genesis-block
-in-ethereum.

[15] Bthereum private network configuration guide [Internet],
https://gist.github.com/Omkara/b953cc2585b18ee098cd#
file-genesis-md.

[16] EIPs/EIPS at Master [Internet], https://github.com/ethere
um/EIPs/tree/master/EIPS.

0]
https://orcid.org/0000-0002-6070-8049
e-mail : brent@knou.ac.kr
20044 At HHFAF ST
20208 ~ @ A FESEAIHE

SRR
20189 ~& A I=AY7&
AUtESHA A9

TAECE: EFAQ, HHold, JHET

21 x| 2
0O — &
https://orcid.org/0000-0003-4986-0848
e-mail : gnugi@knou.ac.kr
19989 AlZtheta 4-8HaH(EHAL)
20009 Aledjshy AEe2siak(AAD
20069 AEtfietn A7) - FHFE IR
il 2 C2)
0134~d A FRPEEARtE AFEBNS 10
W&ok AFECIE, ¢gE, EHHS, JHES





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


