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Identitet i misija Multiversuma
1SWB�HFOFSBDJKB�#MPDLDIBJOB�TF�TBTUPKJ�PE�QSWJI�NPOFUB�LBP�ÝUP�KF�#JUDPJO�LPKF�TF�UFNFMKF�OB�
EPLB[V�P�SBEV�J�TB�TWPKJN�SB[OJN�EVQMJLBUJNB�J�GPSLPWJNB�
%SVHB�HFOFSBDJKB�#JUDPJOB�TV�WJÝF�IFUFSPHFOF�LPKB�TF�CB[JSBKV�OB�LPSJÝUFOKV�UPLFOB�LBP�ÝUP�
KF�&UIFSFVN�J�OKFHPW�TVTUBW�SKFÝFOKB�
0WF� EWJKF� LBUFHPSJKF� LBSBLUFSJ[JSB� WSMP� OJTLB� FOFSHFUTLB� Vʊ JOLPWJUPTU� J� TNBOKFOJ� CSPK�
USBOTBLDJKB�
5SFʉPK�HFOFSBDJKJ�#JUDPJOB�QSJQBEBKV�POJ�#$�LPKJ�TV�QSPCBMJ�EB�QPOVEF�PEHPWPSF�OB�TQPSPTU�
USBOTBLDJKB�J�OB�OFNPHVʊOPTU�OBEPHSBEJWPTUJ�QPNPʉV�SB[OJI�NFIBOJ[BNB��1SPPG�PG�4UBLF�PGG�
DIBJO�SPVUF�HSBQIDIBJO�QPUQVOB�DFOUSBMJ[BDJKB�JMJ�EKFMPNJʊOB�
ɇFUWSUB� HFOFSBDJKB� VNKFTUP� TWJI� UJI� NFIBOJ[BNB� OVEJ� TF� EB� EBKF� PEHPWPSF� OB� TQPSPTU�
TJTUFNB��V�NFÿVWSFNFOV�TJ�QPTUBWMKB�DJMKFWF�V�VQPUSFCJ�OB�QPESVʊ KV�QPTMPWBOKB�UWSULF�OB�ÝUP�
TF� NBMP� PCSBʊB� KFEBO� MBOBD� QPEBUBLB� LPKJ� KF� OFPSHBOJ[JSBO� J� LPKJ� USFCB� TJTUFNF� QPISBOF�
QPEBUBLB�LPKJ�TV�TMPäFOJ�V�QPWF[BOF�UBCMJDF� 	LBP�ÝUP�TV�SFMBDJKTLF�CB[F�QPEBUBLB
�BMJ�V� JTUP�
WSJKFNF� V� LPKFN� TF� QPEBDJ� QPUWSÿVKV� J� QPKBʊBWBKV� TB� UFIOJLPN� #MPDLDIBJOB�*TUPWSFNFOP�
SFʊFOP� UP� KF� QPLVÝBK� EB� TF� PWB� UFIOPMPHJKB� QSFUWPSJ� V� QSBWJ� QSJNBSOJ� QSPEVLUJWOJ� SBE��
.VMUJWFSTVN� OVEJ� PSHBOJ[JSBOP� VQSBWMKBOKF� TMPäFOJN� QPEBDJNB� VNKFTUP� KFEOPTUBWOPHB�
TMJKFEB� QPEBUBLB� SBTQPEKFMKJWPTU� MBOBDB� J� QPOPWOP� QPWF[JWBOKF� LBLP� CJ� TF� PNPHVʊ JP�
QBSBMFMOPTU� J� QSPWKFSB� J[WFEJWPTUJ� 1SPPPG� PG� *OUFHSJUZ� 	LSJQUPHSBGTLJ� EPLB[� LPE� QPTMVäJUFMKB
�
VNKFTUP�1SPPG�PG�8PSL�
0TJN� UPHB� JTUPWSFNFOP� TF� LPNCJOJSBKV� JOUFSPQFSBCJMOTPU� TB� ESVHJN� MBODJNB� 	IPTUJOH� OB�
OBÝFN�MBODV�ESVHJI�MBODBDB�LPWBOJDB�äFUPOB�J�PCSOVUP
�J�VTMVHV�KBWOPHB�CFMFäOJLB�LPKJ�TMVäJ�
LBP�WBMJEBDJKB�QSPDFTB�
6�NFÿVWSFNFOV�TJHVSOP�ʉFNP�VTWPKJUJ�OFLF�PE�SFÝFOKB�LPKB�TV�WFʉ�QPOVÿFOB�*�VTWPKFOB�PE�
OBÝJI�LPMFHB�
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5elaFijsNi %lRFNFKain
-BOBD�OPWF�HFOFSBDJKF�LPKJ�ʉF�QSFʊJ�EB�NPäF�VQSBWMKBUJ�TBNP�KFEBO�UJQ�QPEBUBLB�
V�MJOFBSOPN�OBʊJOV�V�WJÝF�WSTUJ�QPEBUBLB�LPKJ�TV�NFÿVTPCOP�QPWF[BOJ�J[NFÿV�

TFCF�QSFLP�JEFOUJGJLBDJKF�V�KFEOPK�NVMUJTUSVLUVSBOPK�EJNFO[JKJ�

%r]ina transaNFije
6�NBOKF�PE����TFLVOEJ�JOWFTUJDJKTLJ�GPOEPWJ�TF�NPHV�QSFOKFUJ�TB�KFEOPHB�OPWʊBOJLB�OB�
ESVHJ�JTQVOKBWBKVʊJ�TWF�LPSBLF�LPKJ�QPUWSÿVKV�TJHVSOPTU��-BOBD�LPKJ�KF�KFEBO�PE�OBKCSäJI�OB�

TWJKFUV�

Multiversum
Îetvrta JeneraFija relaFijsNRJ %lRFNFKaina
;BÝUP�KF�.VMUJWFSTVN�#MPDLDIBJO���� 

.RliÏina tran]aNFija
%P�������514�OB�TFSWFSV�PE����LPSB�	�����514�[B�LPS
�QPESÝLB�[B�TJTUFNF�LPKJ�

JNBKV�WJÝF�PE����LPSB�o�TLBMBCJMOPTU�CF[�HSBOJDB�
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1oYÏaQLN�QoYH�JHQHUaFLMH���%LoPHWULMVNL�Xlaz
&LTUSFNOB�TJHVSOPTU�QSJ�QSJTUVQV�OPWʊBOJLV�J�TMBOKV�GPOEPWB�QSFLP�

CJPNFUSJKTLPH�VMB[B�

(NVWUHPQa�VLJXUQoVW�X�WUaQVaNFLML
/FʉF�QPTUPKBUJ�WJÝF�LPODFQU�104�	1SPPG�PG�4UBLF�o�%PLB[�P�VEKFMV
��
#JUJ�ʉF�[BNKFOKFO�TB�10*�	1SPPG�PG�*OUFHSJUZ�o�%PLB[�JOUFHSJUFUB
�

Eco-Friendly
+FEOB�USBOTBLDJKB�ʉF�JNBUJ�CF[OBʊBKOF�USPÝLPWF�*�VUKFDBK�OB�PLPMJÝ�KF�HPUPWP�SBWBO�OVMJ�
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5ollEaFN�Ŏ�SoYUaWaN�Qa�VWaUo
4JTUFN�QPWSBULB�OB�TUBSP�KF�LBP�PQDJKB�*�CJU�ʉF�EPTUVQBO�V�SKFÝFOKJNB�BE�IPD�LPKJ�ʉF�

JNBUJ�LPSJTUJ�PE�PWF�GVOLDJKF�

3oGMHlMLYL�ÏYoUoYL
0QUJNJ[BDJKB�SBEOPHB�PQUFSFʊFOKB�TB�QPEKFMPN�TSFETUBWB�J[NFÿV�EPTUVQOJI�ʊWPSPWB�

[BIWBMKVKVʉJ�NPHVʊOPTUJ�QPEKFMF�HMBWOPHB�ʊWPSB�OB�NBOKF�TVC�MBODF�

6PMHĞWaM�ÏYoUoYa�za�oSoUaYaN
5WSULB�.VMUJWFSTVN�KF�TNKFTUJMB�QFSJGFSJKTLF�ʊWPSPWF�(MPCBM�%JTBTUFS�
3FDPWFSZ�	(MPCBMOF�,BUBTUSPGBMOF�0QPSBWLF
�OB�SB[MJʊJUF�LPOUJOFOUF�
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3redstavljanje SuEliFi
.RnFeSt Multiversuma i njeJRva uSRtreEa na svetsNRj 
ra]ini

.VMUJWFSTVN� KF� UFIOPMPHJKB� LPKB� NKFOKBKVʉ J� POF� BTQFLUF� LPKJ� TF� PEOPTF� OB� VQPSOPTUJ�
QPEBUBLB� V� #MPDLDIBJOV� LSP[� TBNPQSPWKFSV� QPEBUBLB� J� EJTUSJCVDJKV� QPEBUBLB� LPKJ� TV�
PSHBOJ[JSBOJ�[BKFEOP�V�[BKFEOJDJ�J�QPWF[BOJ�V�TJNCPMJʊLPK�WF[J�SFWPMVDJPOJSB�USBEJDJPOBMOF�
HSBOJDF�ÝUP�EPWPEJ�[BQSBWP�OPWPK�HFOFSBDJKJ��#MPDLDIBJO�����
0WB� UFIOPMPHJKB� UFNFMKJ� TF� OB� EFDFOUSBMJ[JSBOPN� J� EJTUSJCVJSBOPN� TVTUBWV� VTLMBÿJWBOKB�
EPTMKFEOJI� USBOTBLDJKB� J� LPKF� TF� BVUPNBUTLJ� QPUWSÿVKV�� .VMUJWFSTVN� #$�� "LUVBMOJ�
#MPDLDIBJOPWJ�TF�UFNFMKF�OB�TFLWFODJKJ�USBOTBLDJKB�LPKF�QSFETUBWMKBKV�KFEBO�UJQ�QPEBUBLB��JMJ�
TF�PEOPTF�OB�TBNPK�USBOTBLDJKJ� JMJ� �OB�WJÝF�QSBUFʉ JI� MBOBDB�J�OF�ʊWSTUP�QPWF[BOJI�KFEOJ�TB�
ESVHJNB�QSJ�ʊFNV�TV�QPEBUDJ�PSHBOJ[JSBOJ�V�LPODFQDJKTLJN�CMPCPWJNB�J�LPKJ�TV�QPWF[BOJ�
KFEOJ� T� ESVHJNB� TB� QPUFÝLPʊBNB� J� TB� PHSPNOJN� SBʊVOBSTLJN� USPÝLPWJNB�
.VMUJWFSTVN�NFÿVUJN�EPQVÝUB�LSJQUP�SFMBDJKTLF�CB[F�QPEBUBLB�	KFEOP�SKFÝFOKF�[B�QPISBOV�
QPEBUBLB�LPKB�KF�OBQSFEOB�J�PSHBOJ[JSBOB
�LPKJ�PNPHVʉVKF�EB�JNBKV�OF�TBNP�KFEOV�WSTUV�
QPEBUBLB� NB� J� OJ[� QPEBUBLB� QSJLVQMKFOJI� V� UBCMJDBNB� V� TMPäFOPK� TUSVLUVSJ� QPEBUBLB�
QPWF[BOJI�KFEOJ�T�ESVHJNB�QVUFN�*%�B�
4WBLJ� *%� V� WSJKFNF� LBEB� TF� QSPNKFOJ� KFEBO� TUBUVT� JNBUJ� ʉF� WMBTUJUJ� QPE�MBOBD� LPKJ� ʉF�
QPLB[BUJ� WFʉ� LPE� PWKFSFOFOPH� ʊWPSB� UF� ʉF� QPOPWOP� TQPKJUJ� [B� EPCJWBOKF� HBSBODJKF� TB�
PTUBULPN�MBODB�
.VMUJWFSTVN�KF�TUPHB�OBQSFEOB�#MPDLDIBJO�UFIOPMPHJKB�LPKB�OVEJ�KFEJOTUWFOF�[OBʊBKLF�[B�
SKFÝBWBOKF�PWJI�QSPCMFNB�V�QBOPSBNJ�LSJQUP�WBMKBOPTUJ�J�EJTUSJCVDJKF�J�NPʉ J�ʉF�TF��LPSJTUJUJ�V�
CJMP�LPKFN�PLSVäFOKV��BENJOJTUSBUJWOF�JOEVTUSJKTLB�GJOBODJKTLF�J�WMBEJ�
+FEBO�PE�HMBWOJI�DJMKFWB�.VMUJWFSTVNB�KF�QPOVEJUJ�OB�USäJÝUF�V�CJMP�LPKF�WSJKFNF�QSPJ[WPE�
LPKJ�KF�OBKWJÝF�SB[WJKFO�OB�SBTQPMBHBOKV�UP�ʉF�CJUJ�NPHVʉF�V[�QPNPʉ�NFUPEPMPHJKF�LPKB�TF�
[PWF�"(*-&�
0WBK� QSJTUVQ� ʉF� OBN� PNPHVʉ JU� EB� SB[VNJKFNP� [BIUKFWF� USäJÝUB� [B� WSJKFNF� J� OBLPO� GB[F�
SB[WPKB� J� QSPWFTUJ� JI� QSPHSFTJWOP� EPMB[Fʉ J� EP� PCKBWMKJWBOKB� .BJO� /FUB� LPKJ� ʉF� CJUJ�
OBKSB[WJKFOJKJ�J�OBKLPNQMFUOJKJ�EPTUVQBO�OB�USäJÝUV�
0WB� UFIOPMPHJKB� SB[WPKB� PNPHVʉVKF� OBN� EB� QPOVEJNP� QSPJ[WPE� LPKJ� KF� OBKNPEFSOJKJ� J�
OBKBLUVBMOJKJ�OB�USäJÝUV�
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%UzLQa�L�WHKQoloJLMa

+BLB�UPʊLB�PWF�UFIOPMPHJKF�KF�TWBLBLP�CS[JOB�[CPH�NPHVʉOPTUJ�PCSBEF�SB[MJʊJUJI�PQFSBDJKB�V�
QBSBMFMJ�
0WB� LBSBLUFSJTUJLB� PNPHVʉVKF� EB� JNBKV� TBWSÝFO� IPSJ[POUBMOV� TLBMBCJMOPTU� PEOPTOP�
NPHVʉOPTU� EB� TF� NPäF� OFPHSBOJʊFOP� QPWFʉBUJ� LBQBDJUFU� PCSBEF� USBOTBLDJKB� EPEBWBKVʉJ�
OPWF� QSPDFTPSF� VNKFTUP� [BNKFOF� QPTUPKFJI� ÝUP� TWBLJ� OPWJ� ʊWPS� ʊJOJ� VʊJOLPWJUJN� [B�
QPCPMKÝBOKF�VʊJOLPWJUPTU�DKFMPLVQOPH�TJTUFNB�

+oULzoQWalQa�VNalaELlQoVW

.VMUJWFSTVN�NPäF�VäJWBUJ�V�EWJKF�WSMP�WBäOF�[OBʊBKLF�LPKF�HB�ʊJOF�KBLP�VʊJOLPWJUJN�

v -BOBD�KF�V�TUBOKV�PQUJNJ[JSBUJ�TWPKV�TUSVLUVSV�QPEKFMF�EKFMFʊJ�TF�BVUPNBUTLJ�V�TLMBEV�TB
[BIUKFWJNB�J�SFTVSTJNB�[B�QSPUPL�QPEBUBLB�EKFMFʉJ�UBLP�QPTBP�DMVTUFSB�OB�PQUJNBMBO
OBʊJO� J[NFÿV�ʊWPSPWB� SBTQPSFÿFOJI�[B�PCSBEV��0WB� �QPEKFMB�TF� �NPäF� J[WSÝBWBUJ�EP
CFTLPOBʊOPTUJ� TWF� EP� OPSNBMJ[BDJKF� PQUFSFʉFOKB� SBEB� LBEB� VWJKFL� OB� TBNPTUBMBO
OBʊJO�ʊWPS�TF�WSBUJ�EB�CVEF�KFEBO��4WF��UP�[BIWBMKVKVʉJ�VSFÿBKV�LPKJ�PNPHVʉVKF�EB�TWBLJ
QSTUFO�NPäF�QPUWSEJUJ�EWB�SB[MJʊJUB�MBODB�PE�EWB�QSJKBÝOKB�SB[MJʊJUB�QSTUFOB�

v 1SJMJLB� [B� �PCBWMKBOKF� �QPEBUBLB� 	MP� TISBEJOH
� �� UFIOJLB� LPKB�PNPHVʉVKF�EJTUSJCVDJKV
QPEBUBLB��OB�WJÝF�ʊWPSPWB�

;BNJTMJNP�EB�JNBNP�OJ[�"#$�QPEBUBLB�J�USJ�$MVTUFS�ʊWPSB�JNBU�ʉFNP��QPEKFMV�QPEBUBLB�OB�
TMKFEFʉJ�OBʊJO�

- AB
- BC
- CA

0WBLWB� QPEKFMB� PNPHVʉVKF� WFʉV� CS[JOV� PCSBEF� USBOTBLDJKB� LPKF� ʉF� USBäJUJ� QPEBULF� [B�
LPSJÝUFOKF�TBNP�V�ʊWPSPWJNB�LPKJ�JI�TBESäF�PQUJNJ[JSBKVʉJ�UBLP�TWBLJ�QSPUPL�QPEBUBLB�
+PÝ� KFEOB�QSJTVUOB� J� WBäOB� [OBʊBKLB� TF� [PWF�)JHI�"WBJMBCJMJUZ��NPHVʉOPTU�EB� TF� UFNFMKJ� OB�
WSTUJ� LMVTUFSB� LPKJ� PTJHVSBWB� LPOUJOVJUFU� VTMVHB� ʊBL� J� V� TMVʊBKV�QSFLJEB�QPKFEJOJI� ʊWPSPWB� V�
NSFäJ�
,PSJTUFʉJ�QSJKBÝOKJ�QSJNKFS�	ʊWPSPWJ�B�#�J�$
�BLP�KF�$�QSFLJOVU�ʊWPSPWJ�"�J�#�PTUBKV�LPNQMFUOP�
PQFSBUJWOJ� � PNPHVʉVKVʉJ� LPOUJOVJUFU� VTMVHF� CF[� JLBLWPH� HVCJULB� QPEBUBLB� TWF� EP� LBEB�
CVEV�PQFSBUJWOJ�EP�OBKNBOKF���������PE�LPNQMFUOJI�ʊWPSPWB�
,MVTUFS� V� PWPK� TJUVBDJKJ� LPNVOJDJSBKVʉJ� TB� TWJN� ʊWPSPWJNB� BVUPNBUTLJ� ʉF� PSHBOJ[JSBUJ��
EJTUSJCVDJKV�QPEBUBLB�EP�QPUQVOPH�PQPSBWLB�
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2NolLĞ

.VMUJWFSTVN� KF� FLPMPÝLJ� KFS� JNB� [B� DJMK� VLMBOKBOKF�NJOJOHB� TQSFLB� TOBHF� V� SBʊVOBWBOKV� J�
PHSPNOF�FOFSHJKF�LPKB�QPEVQJSF�1SPPG�PG�8PSL� 	EPLB[�P�SBEV
�V�LPSJTU�OPWPH�LPODFQUB�
1SPPG� PG� JOUFHSJUZ� 	EPLB[� P� JOUFHSJUFUV
�� QSPUPLPM� LPKJ� QSPWKFSBWB� JTUJOJUPTU� J� BVUFOUJʊOPTU�
TPGUWFSB�LPKJ�KF�QPUSFCBO�EB�SJKFÝJ�CJMP�LPKV�VQPSOPTU�USBOTBLDJKF�

8SUaYlMaQMH�SoGaFLPa��rHlaFLMVNa�GaWaEaVa

.VMUJWFSTVN�TB�TWPKJN�LSJQUP�SFMBDJKTLPN�CB[PN�QPEBUBLB�NPäF�MBLP��TUSVLUVSJSBUJ�QPEBULF�
CF[�JKFEOPHB�PHSBOJʊFOKB�WSTUB�WF[B�
4WBLJ�OPWʊBOJL�ʉF�JNBUJ�OJ[�TUBOKB�	4UBUFT
�UF�ʉF�CJUJ�TQPKFOJ�OB�PTPCV�	LPSJTOJLB
��4WBLJ�OPWJ�
NKFOKBʊLJ�QSTUFO�PE�TUBOKB�OPWʊBOJLB�ʉF�VLMKVʊJWBUJ�EWJKF�TUWBSJ�

v QSJKBÝOKF�TUBOKF�LBLP�CJ�JNBMJ�WSFEOPWBOKF�SBOJKFH�ʊJOB�
v MJOL�LPKJ�KF�QPWF[BO�OB�OBKOPWJKF�USBOTBLDJKF�	JMJ�[BEOKV�LBSJLV�V�HMBWOPN�MBODV
�[B�LPKJ�ʉF

TF�[OBUJ�PE�LVEB�EPMB[J�OPWJ�QSTUFO�V�V�NKFOKBʊLPK�GVOLDJKJ�

,BEB�EPÿF�EP� UF�QSPNKFOF�CJUJ� ʉF�EPEBOB� USBOTBLDJKF� VSFÿJWBOKB� � J� V[� UP� QSJESVäJU� ʉF� TF�
QSTUFO� QSPNKFOKFOPH� TUBOKB� LPKJ� ʉF� QPLB[BUJ� QPESJKFUMP� PWPHB� QPWF[JWBOKB� J� QSPNKFOF�
TUBOKB�
/PWB� � USBOTBLDJKB� � ʉF� OBTMKFEJUJ� � IBÝB� 	)BTI
� �� KFEBO� PE� QSTUFOB� TUBOKB� KFEBO� QSTUFO� PE�
QSJKBÝOKF�USBOTBLDJKF�
/B� � PWBK� OBʊJO� TWF� PQFSBDJKF� � QPUWSÿVKV� � POF� QSJKBÝOKF� LPKF� TV� QPWF[BOF� TB� TBNPN�
USBOTBLDJKPN�
0WBK�TVTUBW��KF�LPNQMFLTBO�LBP�ÝUP�KF�OBQSFEBO��UF�ʉF�EPQVTUJUJ�EPHSBÿJWBOKF�TPGUXBSFB�OB�
OBÝPK� UFIOPMPHJKJ� HBSBOUJSBKVʉJ� JOTUJUVDJPOBMOV� � EJGV[JKV� WMBEJOV� EJGV[JKV� JOEVTUSJKTLV� J�
GJOBODJKTLV�EJGV[JKV��EPWPEFʉJ��TBW�TWJKFU�#MPDLDIBJOB�OB�WJÝJ�TUVQBOK�

8�zaNlMXÏNX���

5BLBW� QSJTUVQ� PNPHVʉJU� ʉF� OBN� EB� SB[VNJKFNP� [BIUKFWF� USäJÝUB� [B� WSJKFNF� J� OBLPO� GB[F�
SB[WPKB� J� QSPHSFTJWOV� JNQMFNFOUBDJKV� LPKB� ʉF� QPTUFQFOP� EPʉJ� EP� PCKBWMKJWBOKB� .BJO/FUB�
	(MBWOF�NSFäF
�LPKJ�KF�WJÝF�SB[WJKFO�J�QPUQVOP�EPTUVQBO�
#JU�ʉF�UBLP�V�UPN�NPNFOUV�J�V�CVEVʉOPTUJ�
.VMUJWFSTVN� � ʉF� PENBI� PCKBWJUJ� 1JMPU� PE� � #MPDLDIBJOB� 	1SPCOJ� #MPDLDIBJO
� LPKJ� ʉF�
GVOLDJPOJSBUJ�J�"11�7MBTOJʊLJ�/PWʊBOJL��V�#FUB�WFS[JKJ��6�SPLV�PE�ÝFTU�NKFTFDJ�QSPJ[WPEJ�ʉF�CJUJ��
BäVSJSBOJ�TWBLPEOFWOP�QSFNB�QPUSFCBNB�
/JUJ� KFEBO�#MPDLDIBJO�LPKJ� KF�LBTOJKJ�PE�#5$�B�OB� J[MBTLV�OB�USäJÝUF�CJ�TF� �NPHBP�QPIWBMJUJ�
UBLP�WFMJLJN�SB[WPKFN��7SJKFEOPTU�DPJOB�J�UPLFOB�NPäF�JNBUJ�TBNP�LPSJTUJ�PE�UPHB�
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$QalLza�6WaWH�oI�$UW %loFNFKaLQoYa
5SFOVUBʊOP� HMBWOJ� ʊ JNCFOJDJ� �CMPDLDIBJO� GFOPNFOB�� LBSBLUFSJ[JSBKV� [OBUOB� SPCVTUOPTU� V�
TNJTMV�TJHVSOPTUJ�
6� UPN� LPOUFLTUV� UBLWB� TJHVSOPTU� WPEJ� EP� NPHVʊOPTUJ� PHSPNOJI� SBʊVOBOKB� [BHBÿJWBOKB�
OFQSJIWBUMKJWJI�USBOTBLDJKB�J�TQPSPTUJ�LPKB�KF�V�OFNPHVʉOPTUJ�EB�QSFETUBWMKB�USFOVUOJ�UFIOPMPÝLJ�
OBQSFEBL� ʊ JNF� VUKFʊF� OB� NPHVʉOPTU� EB� EBKV� UFIOPMPÝLJ� WKFSPEPTUPKBOF� PEHPWPSF� [B�
NPEFSOF��GJOBDJKTLF�J�USHPWBʊLF�TMVʊBKFWF��
5BLWB� � KF� TQPSPTU� V[SPLPWBOB� OFNPHVʉOPÝʉV� QPTUJ[BOKB� WPEPSBWOF� TLMBCJMOPTUJ�� ÝUP� KF�
QPWFʉBOKF�SBʊVOBMOJI�LBQBDJUFUB�EPCJWFOJI�KFEOPTUBWOJN�EPEBWBOKFN�QSPDFTPSB�VNKFTUP�EB�
JI�[BNJKFOJ�CSäJN�WFS[JKBNB�
%SVHJ� SB[MPH� TMBCF�Vʊ JOLPWJUPTUJ� TF�OBMB[J�V� � TJHVSOPTOPN�NFIBOJ[NV�BLUVBMOJI�#MPDLDIBJOB�
LPKJ� TF� UFNFMKF� OB� 1SPPG� PG�8PSL�� 	� %PLB[V� P� SBEV
� J� SKFÿF� LPSJÝUFOJI� 1SPPG� PG� 4UBLF�� ÝUP�
VLMBOKB� SJ[JL� PE� HVCJULB� LPOUSPMF� OBE� WFʉ JOPN� DMVTUFSB� [CPH�4ZCJM� "UUBDLT�� [BIUJKFWBKVʉ J� PE�
ʊWPSPWB� VNKFUOP� TUWBSBOKF� WJTPLJI� SBʊVOBMOJI� LBQBDJUFUB� ʊ JOFʉ J� JI� V� OFNPHVʉOPTU�
OFTFMFLUJWOPH� TUWBSBOKB� LSP[� QPWFʉBOKF� QPUFÝLPʫB��� /BEBMKF� BLUVBMOJ� #MPDLDIBJOPWJ� TV�

KFEOPTUBWOF� TFLWFODF�QSPNKFOB�QPKFEJOJI� FOUJUFUB� QPEBUBLB�� PCOPWB� BLUVBMOJI� TUBOKB� LPKB�
[BIUJKFWBKV�TLFOJSBOKF�DJKFMPH�MBODB�*�UJNF�ʊ JOFʉ J�EBMKOKF�VTQPSBWBOKF�TVTUBWB�J�HVCJUBL�SFTVSTB�
0WB� QPTUBWLB� ʊ JOJ� OFBEFLWBUOJN� LPSJÝUFOKF� UFIOPMPHJKF� CMPDLDIBJOB� V� JOEVTUSJKTLPN� J�
[OBOTUWFOPN�LPOUFLTUV�PLSVäFOKB�V�LPKJNB�TV�TUSVLUVSF�QPEBUBLB�J[SB[JUP�TMPäFOF��
4JHVSOPTU� LPKV� QSVäBKV� USFOVUBʊOJ� #MPDLDIBJO� VSFÿBKJ� PEOPTJ� TF� TBNP� OB� QPEBULF� BMJ� TF� OF�
PEOPTJ�OB�LPSJTOJLB��OB�QSJNKFS�OFNPHVʉF�KF�EPCJUJ�DPJOT�JMJ�UPLFOF�LPKJ�TV�CJUJ���OFPQSBWEBOP�
PEV[FUJ� JBLP� TV� JOEJWJEVJSBOJ� V� MBODJNB� �DIBJOPWJNB� JMJ� CMPLJSBUJ� SBʊVOF� VLMKVʊFOF� V�
QSPUV[BLPOJUF� BLUJWOPTUJ�� ,POBʊOJ� QSPCMFN� KF� VLVQOJ� OFEPTUBUBL� IPNPHFOPTUJ� J� OFEPTUBULB�
LPNVOJLBDJKF� V� QBOPSBNJ� SB[MJʊ JUJI� LSZQUP� WBMVUB�� TWBLJ� #MPDLDIBJO� LPKJ� QPTUPKJ� V� TWPN�
WMBTUJUPN�[BTFCOPN�TWFNJSV�SF[VMUJSB�OFTQPTPCBO�EB�TF�QPWFäF�E�ESVHJNB�

https://it.wikipedia.org/wiki/Proof-of-work
https://it.wikipedia.org/wiki/Proof-of-stake
https://en.bitcoin.it/wiki/Difficulty
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MetRdRlRJija AGILE
.VMUJWFSTVN�OBNKFSBWB� LPSJTUJUJ� UFIOJLV�"(*-&��EUJKFLPN� SB[WPKB�QSPJ[WPEB��0WB� UFIOJLB�
QSFUQPTUBWMKB� ESBTUJʊOP� TNBOKFOKF� QPʊFUOPH� EJ[BKOB� V� LPSJTU� WBMPSJ[BDJKF� JTLVTUBWB�
EPCJWFOJI�UJKFLPN�SBEB�LPKF�JTUJʊV�NPHVʉOPTUJ�J�PQBTOPTUJ�LPKF�TV�JOBʊF�UFÝLP�JEFOUJGJDJSBUJ�
FY� BOUF� OBHSBÿJWBKVʉJ� #FTU� 1SBDUJ�DFT� 	OBKCPMKF� QSBLTF
� J� LBäOKBWBOKF�8BZT� PG� 8PSLJOH�
OFBEFLWBUOPH�	OBʊJOB�SBEB
�
"(*-&�NFUPEPMPHJKB� KF� *OEVTUSJKTLJ� TUBOEBSE� [B�QSPJ[WPEOKV� TPGUWFSB� J� TVHFSJSB� SB[WPKOJN�
QSPHSBNFSJNB�WMBTOJDJNB�QSPJ[WPEB�J�JOWFTUJUPSJNB�SB[NBUSBOKF�PQTFHB�QSPKFLUB�o�TDPQF��

LBLP�CJ� TF�QSJMBHPEJMB�QSPNKFOBNB� USäJÝOJI�QPUSFCB��ÀUPWJÝF�V� TFLUPSV�LPKJ�CS[P� J� TUBMOP�
FWPMWJSB� QPQVU� TPGUWFSTLPH� TFLUPSB� QPOVEJUJ� OB� USäJÝUF� OBLPO� PESFÿFOPH� SB[EPCMKB� LPKJ�
UJQJʊOP� USBKF� � ÝFTU�NKFTFDJ� TUVEJKB� J� HPEJOV� EBOB� QSPWFECF� QSPJ[WPE� SPÿFO� [B� PEHPWPS�
QSFNB�QPUSFCBNB����NKFTFDJ� QSJKF� UBLP�EB�CJ� UP� [OBʊJMP� OVEJUJ� [BTUBSKFMP� SKFÝFOKF� LPKF�
SKFÝBWB�QSPCMFNF�LPKJ�OJTV�BLUVBMOJ�WKFSPKBUOP�WFʉ�QSFWMBEBOJ�PE�TUSBOF�LPOLVSFOBUB�J�OF�
NPHV�EBUJ�PEHPWPSF�OB�OPWF�J[B[PWF��"(*-&�OBQSPUJW�PNPHVʉVKF�EB�TF�QSPJ[WPE�QPOVEJ�
OB�USäJÝUF�ÝUP�KF�JOPWBUJWOJKF�V�NPNFOUV�LBEB�KF�QSPKFLU�JTQPSVʊFO�

https://it.wikipedia.org/wiki/Metodologia_agile
https://en.wikipedia.org/wiki/Scope_(project_management)
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ERC23 
(Interoperability with other BC)

Native off-chain adapter for 
own ERC20 

(Interoperability with other BC)
Native on chain adapter for 

own ERC20 
(Interoperability with other BC)

Reciprocal chain confirmation 
(Interoperability with other BC)

Double Access Lock 
(Structural Security)

Reverse Access Denial 
(Structural Security)

Java, Spring and Javascript 
(Libraries for Integration)

Proof of Integrity 
(Protocol Innovation)

Freezable wallets 
(User Security)

Rollback 
(User Security)

Biometric Data integration as 
Electronic Signature seed 

(User Security)

Crypto relational DB
Autovalidating Complex 

Data structures 

Divisible/Re-joinable chains 
(Parallel Work)

Sharding data
 (Parallel Work)

Unique Features !

Advanced API offer

Minimal ecological footprint

Self managing Crypto-Cluster
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0LVLMa�0XlWLYHUVXPa
.VMUJWFSTVN�JNB�[B�DJMK�JTUSBäJUJ�SKFÝFOKB�LPKB�PNPHVʉ�VKV�HFOFSBDJKTLJ�OBQSFEBL�V�TWJKFUV�
CMPDLDIBJOB�6OJRVF�4FMMJOH�1PJOUT�J�QPTUBWMKB�TJ�TMKFEFʉ�F�DJMKFWF�

�� 3FBMJ[BDJKB�$SZQUP�SFMBDJKTLPH�%#�TB�TBNP�QSPWKFSPN�WBMKBOPTUJ�LPNQMFLTOF
TUSVLUVSF�QPEBUBLB

�� -BODJ�LPKJ�TF�NPHV�EVQMJSBUJ�*�TQBKBUJ�QSFNB�QPUSFCOPK�LPMJʊJOJ�QPTMB�	1BSBMMFM�8PSL

�� 4IBSEJOH�QPEBUBLB�	1BSBMMFM�8PSL

�� .JLSPTUSVLUVSBMOB�TUSVLUVSB�*�OBQSFEOB�QPOVEB�"1*
�� 3PMMCBDL�	4JHVSOPTU�LPSJTOJLB

�� 'SFF[BCMF�XBMMFUT�	4JHVSOPTU�LPSJTOJLB

�� *OUFHSBDJKB�CJPNFUSJKTLJI�QPEBUBLB�LBP�TFFE�[B�FMFLUSPOJʊLJ�QPUQJT
�� 4VʊFMKF�&3$���	NPHVʊOPTU�QPWF[JWBOKB�TB�ESVHJN�#MPDLDIBJOPWJNB

�� /BUJWOJ�J[WBOSFEOJ�BEBQUFS�[B�WMBTUJUJ�&3$���&3$���	NPHVʊOPTU�QPWF[JWBOKB�TB

ESVHJN�#MPDLDIBJOPWJNB

��� /BUJWOJ�J[WBOSFEOJ�BEBQUFS�[B�QPTKFUJUFMKF�&3$���&3$���	NPHVʊOPTU�QPWF[JWBOKB�TB

ESVHJN�#MPDLDIBJOPWJNB

��� 1SPPG�PG�*OUFHSJUZ�	1SPUPL�JOPWBDJKF

��� %PVCMF�"DDFTT�-PDL�	TUSVLUVSOB�TJHVSOPTU

��� 3FWFSTF�"DDFTT�%FOJBM�	TUSVLUVSOB�TJHVSOPTU

��� 3FDJQSPʊOB�QPUWEB�MBODB�	NPHVʊOPTU�QPWF[JWBOKB�TB�ESVHJN�#MPDLDIBJOPWJNB

��� *OUFHSBDJKB�TB�+BWPN�4QSJOHPN�J�+BWB4DSJQUPN
��� "$*%�NPEFM
��� 5SBOTBLDJKTLJ�NPEFM
��� +F[JL�LBP��42-�MJLF
��� 'VOLDJPOJSBOKF�J��'VMM�3PVUF�%BUB�'MVY
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1. 5eali]aFija &r\StR relaFijsNRJ '% sa samR SrRvjerRm valjanRsti NRmSleNsne
struNture SRdataNa

.VMUJWFSTVN� JNB� TOBäBO� PEB[JW� [B� LPSJÝUFOKF� V� JOEVTUSJKTLJN� J� JOTUJUVDJPOBMOJN� LPOUFLTUJNB�
KBWOPTUJ� J� QPEV[Fʉ JNB�� PLSVäFOKB� LPKB� [BIUJKFWBKV� TMPäFOF� TUSVLUVSF� QPEBUBLB� LPKF� TV� V�
OFNPHVʉOPTUJ�EB�Vʊ JOLPWJUP�QSFETUBWMKBKV�J�OPSNBMJ[JSBKV�KFEOPTUBWOJN�MBODFN��
0WBK� PEB[JW� TF� Pʊ JUVKF� UBLP� ÝUP� äFMJ� CJUJ� QSWJ� HMBT� LSJQUP� SFMBDJKTLF� CB[F� QPEBUBLB� LPKB� TF�
QPOVÿVKF�OB�USäJÝUF�EJTUSJCVJSB�J�PQDJPOBMOP�EFDFOUSBMJ[JSB��0WBK�KF�SFLPSE�QPTUJHOVU�QPʊFWÝJ�PE�
LPODFQUVBMJ[BDJKF� MBOʊBOJI� FOUJUFUB�� 5BLWJ� FOUJUFUJ� EPQVÝUBKV� JNQMFNFOUJSBUJ� TVʊFMKF� TQPTPCOP�
[B� EFGJOJSBOKF� NFUPEB� QPUSFCOJI� EB� CJ� QPEBDJ� NPHMJ� CJUJ� CJUJ� VNFUOVU� LBP� QSTUFO� V� CMPL�
MBOBD�
6� LPODFQUVBMOPN� NPEFMV� CJU� ʉF� QSJNBSOJ� MBOBD� OB� LPKJ� ʉF� TF� MBODJ� QPWF[BUJ� TFLVOEBSOJ�
QSFETUBWOJDJ�SB[MJʊ JUJI�WSTUB�LPKJ�[BV[WSBU�QSFETUBWMKBKV�[BQJTF�UBCMJDF�
5J�FOUJUFUJ�ʉF�TF�QPWF[BUJ�EBMKF�TB�TWPKJN�QPTMKFEOKJN�QPTUPKBOKFN��J�QPTMJKF�OVäOF�QSPNKFOF�ʉF�
TF�VKFEJOJUJ�V�[BEOKJ�QSTUFO�HMBWOPHB�MBODB�LPKJ�TQBKB�EWB�TVC�MBODB��
�-BOʊBOP��TVʊFMKF�QSFUQPTUBWMKB��SFHJTUSBDJKV�WJÝFTUSVLJI�QSTUFOPWB�J[�LPKJI�JI�ʉF�TF�J[WVʉ J�OPWJ�
QSTUFOPWJ� SFHJTUSBDJKB�WJÝFTUSVLJI�QSTUFOPWB�LPKJ�QSPJ[MB[F� J[� KFEOPHB� J�QSPWKFSV� *�QPUWSÿJWBOKF�
UBLWJI� QPEBUBLB� LPKJ� EKFMVKF� VWP[PN� IBÝFWB� WFʉ� QSJKF� TQPNFOVUJI� QSTUFOPWB� V� IBÝ� LPKJ� TF�
USFOVUOP�LPSJTUJ�
6�QSPWFECJ�.VMUJWFSTVN� UFIOPMPHJKF� [B�7FSTVN�DPJOT� MBOʊBOJ�FOUJUFUJ� LPKJ�ʉF�LPFH[JTUJSBUJ�OB�
MBODV� QSJQBEBU� ʉF� V� ʊFUJSJ� UBCMJDF�� ,PSJTOJL� /PWʊBOJL� 8BMMFU� 4UBUF� J� USBOTBLDJKB� LPKJ� ʉF� TF�
NFÿVTPCOP�QPWF[BUJ�J�QPUWSÿJWBUJ�

Owner

ame�
Surname
Wallets id
Hash
PreviousHash

Transaction

Transactionid
Transaction
Time
PreviousTransactionHash
SenderHash
ReceverHash
Value

Wallet

WalletState
Creation
DataTime
Hash
PreviousHash

WalletState

Value
ModificationTime
Hash
PreviousHash

https://en.wikipedia.org/wiki/Persistence_(computer_science)
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�� /anFi NRji se mRJu duSlirati I sSajati Srema SRtreEnRj NRliÏini SRsla �3arallel :RrN�

4QPTPCOPTU�[B� J[WPÿFOKF�WJÝFTUSVLJI�QSTUFOPWB�PE�KFEOPHB�J�OKJIPWP�QPWF[JWBOKF�QPUKFʊF�PE�
VQPUSFCF�BOBMJ[BUPSB� SBEOPH�PQUFSFʉFOKB�LPKJ�V�QSJTVUOPTUJ� WFMJLPH�CSPKB� [BIUKFWB� J[WSÝFOKB�
ʉF� J[WKFÝʉ JWBU�LMBTUFSV�QPUSFCV�QPEKFMF� 	CF[�WSFNFOTLJI�HSBOJDB� J�WSFNFOB�BLP� KF�QPUSFCOP
�
QSJNBSOJ� MBOBD� USBOTBLDJKB� V� EWB� TFLVOEBSOB� MBODB� B� OB� LSBKV� � JTUP� ʉF� PNPHVʉ JUJ� QPOPWOP�
QPWF[JWBOKF� T� WFʉ JN� CSPKFN� QPE�MBOBDB� LPKJ� TV� CJMJ� QSJKF� HFOFSJSBOJ�� 0WBK� NFIBOJ[BN�
PNPHVʉBWB�QBSBMFMOJ�SBE�J�EBMKF�QSVäB�[BÝUJUV�EOFWOLB�USBOTBLDJKB�

3� 6KaUGLQJ�SoGaWaNa (Parallel Work)

4WBLJ� ʊWPS� NPäF� JNBUJ� V� NFNPSJKJ� TWF� QPEBULF� CMPDLDIBJOB� JMJ� TBNP� EJP� OKJI��
"LP�TF�QPKBWJ�QPUSFCB�[B�QBSBMFMJ[BDJKPN�QPEBUBLB�LPPSEJOJSBKVʉ J�ʊWPSPWJ�ʉF�VUWSEJUJ�NFUPEF�
QPEKFMF� OB� UBLBW� OBʊ JO� EB� PQUJNJ[JSBKV� EJTUSJCVDJKV� T� PC[JSPN� OB� QBSBNFUSF� QBSBMFMJ[BDJKF�
J[SBʊVOB�J�)JHI�"WBJMBCJMJUZ��	WJTPLF�EPTUVQOPTUJ
�PTJHVSBWBKVʉ J�	ʊBL��������ʊWPSPWB�PTUBU�ʉF�
OB� NSFäJ
� EPTUVQOPTU� QPEBUBLB� ʊBL� J� V� TMVʊBKV� USFOVUOPH� OFTUBOLB� DMVTUFSB� VQPSOPTUJ��
5J� ʊWPSPWJ� V� GB[J� OBLPO� EKFMPNJʊOPH� QBEB� LMBTUFSB�NPʉ J� ʉF� TF� SFEJTUSJCVJSBUJ� J� TBNPTUBMOP�
SFPSHBOJ[JSBUJ� TWPKF� QPEBULF� UBLP� EB� KF� V� TUBOKV� QPOPWOP� SJKFÝJUJ� EBMKOKJ� EKFMPNJʊOJ� TVEBS�
LMBTUFSB�ÝUP�KF�QSJKF�NPHVʉF�

pre re-shard map

copy to split

copy to split

shard1

Custld

1

1

2

2

tn�

shard1

Custld

1

1

2

2

tn�

shard3

Custld

1

1

2

2

tn�

shard2

Custld

3

3

4

4

tn�

shard4

Custld

3

3

4

4

tn�

Custld

1

1

2

2

Shard

1

1

2

2

shard3

Custld

3

3

4

4

tn�

Custld

1

2

3

4

tn�

1

1

2

2

post re-shard map

https://en.wikipedia.org/wiki/High-availability_cluster
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6SFÿBKJ�PQJTBOJ�V�PWPK� UPʊLJ� *�V�QSFUIPEOPK�EPQVÝUBKV�NPHVʉOPTU�QBSBMFMOPH�SBEB�EBLMF��
IPSJ[POUBMOB� TLBMBCJMOPTU� TJHVSOPTU� WJTPLB� EPTUVQOPTU� IJHI� BWBJMBCJMJUZ� PUQPSOPTU�
TVTUBWB�OFEPTUBUBL� �TJOHMF�QPJOU�PG� GBJMVSF��� 	KFEJOTUWFOF�UPʊLF�OFVTQKFIB
� J�TFMG�EJTBTUFS�
SFDPWFSZ�	TBNPTUBMOJ�PQPSBWBL
�

.VMUJWFSTVN�SB[WJKFO�OB�QMBUGPSNJ�LPKB�TF�UFNFMKJ�EJKFMPN�OB�.JDSPTFSWJDFTV��� J�EKFMPNJʊOP�
OB� NPEFMV� QPTMVäJUFMKB� 4FSWFSMFTTB��� [BIWBMKVKVʉ J� TVWSFNFOJN� QSPÝJSFOJN� J� TJHVSOJN� "1*�

KJNBT�LBSBLUFSJTUJLBNB�JNBU�ʉF�JNBUJ�TQPTPCOPTU�EB�TF�QSJMBHPEJ�PCBNB�TUSVLUVSBNB�

�� Rollback �6iJurnRst NRrisniNa�

.VMUJWFSTVN�UFIOPMPHJKB�PNPHVʉVKF�V�LPOUFLTUV�USBOTBLDJKF�WSBUJUJ�TF�VOBUSBH�PE�OFäFMKFOJI�
PQFSBDJKB�JMJ�WSBʉBOKF�QSFUIPEOPH�TUBOKB�CF[�VUKFDBKB�OB�WKFSPEPTUPKOPTU�WBMKBOPTUJ�MBODB�BMJ�J�
QSPWPÿFOKF� OPWJI� QSPHSBNTLJI� USBOTBLDJKB� [B� WSBʉBOKF� äFMKFOPH� TUBUVTB�� /BLPO� ÝUP� KF�
J[WFEJWPTU� PDJKFOKFOB� TB� TUBKBMJÝUB� QPTMPWOF� MPHJLF� POB� ʉF� TF� TNBUSBUJ� NPHVʉOPTU�
JNQMFNFOUBDJKF� PWF� GVOLDJPOBMOPTUJ� V� OPWʊJʉF� 7FSTVN� J� ÝJSFOKF� FGFLUPN� SFUSPBLUJWOP�� 6�
KBWOPN� MBODV� PWB� GVOLDJPOBMOPTU� OFʉF� CJUJ� JNQMFNFOUJSBOB� BMJ� 6TF� DBTFT� WMBTOJDJ� LPKJ� TF�
PEOPTF�OB�.VMUJWFSTVN�UFIOPMPHJKV�CJU�ʉF�TMPCPEOJ�EB�HB�JNQMFNFOUJSBKV�

Microservice Approch Traditional Application

Presentation service

Single App Process

Stateful service

Or

Stateless services with related database

Model/Database per Microservice

�� 0LNUoVWUXNWXUalQa�VWUXNWXUa�L�QaSUHGQa�SoQXGa $3I

Single Monolithic Database

• Single app process or 3-Tier approach
• Several modules
• Layered modulesI� 3-Tier approach

https://en.wikipedia.org/wiki/Single_point_of_failure
https://en.wikipedia.org/wiki/Microservices
https://en.wikipedia.org/wiki/Microservices
https://en.wikipedia.org/wiki/Serverless_computing
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6. )ree]aEle Zallets �6iJurnRst NRrisniNa�

/BLPO� QSPDJKFOF� J[WFEJWPTU� PE� TUSBOF� CB[JSBOF� OB� #VTJOFTT� MPHJD� �� QPTMPWOPK� MPHJDJ�
QSPVʊBWBUJ�ʉF�TF�NPHVʉOPTU�QSPWFECF�QSJWSFNFOPH�[BNS[BWBOKB��7FSTVN�LPJOB�V��KFEOPN�
OPWʊBOJLV�LPKJ�TV�QPTMKFEJDB�J�SF[VMUBU�OF[BLPOJUJI�BLUJWOPTUJ�

7. ,QWHJUaFLMa�ELoPHWULMVNLK�SoGaWaNa�Nao�VHHG�za�HlHNWUoQLÏNL�SoWSLV

1P[JWBKVʉJ� TF� OB� TUVEJKF� QSPGFTPSB� +F�(ZFPOH� +P� +POH�8PO� 4FP� J� )ZVOH�8PP� -FF� J[�
4WFVʊJMJÝUF� )BOTIJO� 	3FQVCMJLB� ,PSFKB
� J� TBäFUP� V� QVCMJLBDJKJ� i#JPNFUSJD� %JHJUBM� 4JHOBUVSF�
,FZ�(FOFSBUJPO�BOE�$SZQUPHSBQIZ�$PNNVOJDBUJPO�#BTFE�PO�'JOHFS�QSJOUw���TQSPVʊJU�ʉFNP�
J[WFEJWPTU� LPSJÝUFOKB� CJPNFUSJKTLJI� QPEBUBLB� LBP� ÝUP� TV� PUJTDJ� QSTUJKV� TMJLF� JSJEB� PʊJKV� *�
HSBGPNFUSJKTLJ�QPUQJT�LBP� J[WPS�BTJNFUSJʊOPH�LSJQUPHSBGTLPH�LMKVʊB� *�LPKJ�ʉF� KBNʊJUJ� JEFOUJUFU�
QPUQJTOJLB�USBOTBLDJKF�
%B�CJ�TF�PNPHVʉJMB�VQPSBCB�ÝJGSJSBOJI�CJPNFUSJKTLJI�QPEBUBLB�V�GB[J�QSBWOPH�JTQPSB�CJUJ�ʉF�
QSPDKFOKFOB� TJHVSOPTU� VOPPÝFOKB� QPEBUBLB�� 6� TWBLPN� TMVʊBKV� UJ� ʉF� TF� QPEBDJ� NPʉJ�
VQPUSFCMKBWBUJ�V�BQMJLBDJKBNB�[B�"OESPJE�J�J04�

Capturing

Key Extracting

Matching

Digital Sign

Protected
Data

Signed
Message

Biometric Digital Key Generation Framework

Sent to Receiver

Live
Data

Biometric
Sample BioCert

Biometric
Certificate

Protected
Template

Biometric
TemplateY

Private 
Key

Personal
Secret

Message

BC

http://goo.gl/CVBzJd
http://goo.gl/CVBzJd
http://goo.gl/CVBzJd
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�� $GaSWHUL� oII�FKaLQ� za� YlaVWLWH� (5���(5&��� �mRJuÉnRst rada s druJim
%lRFNFKainRvima�

%B�CJ�TF�PNPHVʉ � JMP�VMB[BL� J� J[MB[BL�WMBTUJUJI�LPJOTB� *� UPLFOB��OB�ESVHF�OF�WMBTOJʊ � LF� MBODF�
.VMUJWFSTVN�ʉ �F�SB[WJUJ�QSJSPEOJ�QSJMBHPEOJL�o�BEBQUFS��LPKJ�ʉ �F�HB�VTLMBEJUJ�T�CVGFSPN�LPKJ�ʉ �F�
SFHVMJSBUJ�VMB[�J�J[MB[�J[�WMBTUJUPH�MBODB�

10� 1ativni i]vanredni adaSteri ]a (5&���(5&�� dRmaÉine �mRJuÉnRst rada s
druJim %lRFNFKainRvima�

,BLP�CJ�PNPHVʉ � JP�VMB[BL� J� J[MB[BL�OFPWMBÝUFOJI�DPJOTB�� J� UPLFOB�OB�TWPK� MBOBD�.VMUJWFSTVN�
ʉF�SB[WJUJ�OBUJWOJ�BEBQUFS�LPNCJOJSBKVʉ � J�HB�T�WJÝFTUSVLJN�QVGFSJNB�LPKJ�ʉ �F�SFHVMJSBUJ�OKFHPW�
VOPT�J�J[MB[�OB�WMBTUJUPN�MBODV�

Secret (S)

01001101 0100110110

Key Generation

CRC
encoding (SC)

Polynomial (P)
construction

Polynomial
projection

Template
minutiae (T)

List scrambling
(VS)

Vault (V)

Chaff (C)
generation

Fuzzy Vault Scheme for Biometric Digital Key Protection

8. 6XÏHlMH�ERC23 (PoJXÉQoVW�UaGa�Va�GUXJLP�%loFNFKaLQoYLPa)

,BLP� CJ� TF� PTJHVSBMB� NPHVʉOPTU� SBEB� T� ESVHJN� MBODJNB� 7FSTVNPW� DPJO� � ʉF� TF� SB[WJUJ�
JNQMFNFOUJSBOKFN�TVʊFMKB�&3$���OBQSFEOB�J�LPNQBUJCJMOB�JOBʊ JDB�&3$�����

int totalSupply();
int balanceOf(String walletId);
boolean transfer(String receiverWalletId, int value);
boolean transferFrom(String senderWalledId, String receiverWalletId, int value);
boolean approve(String spenderWalledId, int _value);
int allowance(String walletId, String spenderWalledId);
boolean Transfer(String senderWalledId, String receiverWalletId, int value);
boolean Approval(String walletId, String spenderWalledId, int _value);

https://en.wikipedia.org/wiki/ERC20


20

11. Proof of Integrity��3rRtRN inRvaFije�

,BP�BMUFSOBUJWBBMMB�1SPPG�PG�8PSL� 	EPLB[JWBOKV�P�SBEV
� J�1SPPG�PG�4UBLF� 	%PLB[�P�TUBOKV
�V�
TWPKJN�SB[MJʊJUJN�PCMJDJNB�.VMUJWFSTVN�VWPEJ�1SPPG�PG�*OUFHSJUZ�	EPLB[�P�JOUFHSJUFUV
�LPKJ�KF�
LSJQUPHSBGTLJ� VSFÿBK� [B� QSPWKFSV� JTLSFOPTUJ� LPEB� LPE� TBTUBWMKFOPH� ʊWPSB� J� VOJGPSNOPTUJ�
PEHPWPSB�WFʉJOF�ʊWPSPWB�T�PC[JSPN�OB�TMVʊBKOJ�DIBMMFOHF�TFFE��LPKJ�[BKFEOP�T�IBÝPN�LPKFH�
J[SBʊVOBWB�WBOKTLB�LPNQPOFOUB�	OF�EFLPNQJMJSBUJ�[BÝUJʉVKF�J�LPNVOJDJSB�T�TPGUWFSPN�ʊWPSB�
V� FOLSJQUJSBOPN� LBOBMV
� TBNPH� TPGUWFSB� J� QPEBUBLB� P� USBOTBLDJKJ� NPSB� CJUJ� JTUJ� V� TWBLPK�
QPKFEJOBʊOPK� USBOTBLDJKJ� [B� TWF� ʊWPSPWF�� 0WBK� QSPDFT� [BIUJKFWB� [OBUOP� NBOKV� SBʊVOBMOV�
TOBHV� J� J[CKFHBWB� USPÝBL�LPKJ� KF� � UJQJʊBO�[B�ESVHF�TVTUBWF� 	1P8�1P4�%1P4
��POB� UBLPÿFS�
QSVäB�WFʉV�J�TUWBSOJKV�TJHVSOPTU�B�OF�TUBUJTUJʊLV�JMJ�TVQP[JUPSJKTLV�WSTUV�UFNFMKFOV�OB�NPEFMV�
CJ[BOUTLPH�LPOTFO[VTB�QPTFCOP�PTKFUMKJWJNB�J��SBOKJWJNB�V�NBMJN�TLVQJOBNB�

12. Double Access Lock (struNturna siJurnRst)

ɇWPSPWJ� ʉF� TF� EJTUSJCVJSBUJ� V� WJSUVBMOJN� LPOUFKOFSJNB� LPKJ� TV� OFEPTUVQOJ� PQFSBUFSV� IPTU�
SBʊVOBMB�KFS�TV�[BÝUJʉFOJ�WKFSPEBKOJDBNB�LPKF�OJTV�EPTUVQOF�TBNPN�PQFSBUPSV��4JHVSOPTU�KF�
TUPHB�QPWKFSFOB�OBKCPMKJN�QSBLTBNB��J�-JOVY�TJHVSOPTUJ�QVUFN�QSJNKFSJDF�QBLFUB�4F-JOVY���

J�JMJ�ESVHJI�
*TUPEPCOP�ʊBL�J�BLP�KF�OFULP�JNBP�WKFSPEBKOJDF�HPTUOPH�TUSPKB�OF�CJ�NV�NPHBP�QSJTUVQJUJ�
B�EB�OF�JNBUJ�QSJTUVQ�TUSPKV�EPNBʉJOB�OB�LPKFN�KF�ʊWPS�QPLSFOVU��
ɇWPS�KF�TUPHB�VʊJOLPWJUP�QPEWSHOVU�EWPTUSVLPN�[BUWBSBOKV�[B�QSJTUVQ�

https://it.wikipedia.org/wiki/Security-Enhanced_Linux
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13. Reverse Access Denial (VWUXNWXUQa�VLJXUQoVW)

%WPTUSVLP� [BUWBSBOKF� LPKF� KF� SB[NBUSBOP� V� UPʊLJ� ��� QPESB[VNJKFWB� VʊJOBL� NFÿVTPCOPH�
JTLMKVʊJWBOKB� LPE� QSJTUVQB� ʊWPSV�� 5P� PTJHVSBWB� EB� ʊWPSPWJ� LPKJ� OJTV� J[SBWOP� VQSBWMKBOJ� PE�
TUSBOF�.VMUJWFSTVNB�CVEV��TBWSÝFOP�BVUFOUJʊOJ�J�OFEPTUVQOJ�TWJNB�ʊWPSPWJ�LPKJ�TV�UFNFMKOP�
BVUPOPNOJ�J�J[PMJSBOJ�PE�WBOKTLJI�MKVETLJI�ʊJOJPDB�
0TJN� TJHVSOPTUJ� PQFSBDJKTLPH� TVTUBWB� J� TJHVSOPTUJ� PTUBMF� USJ� LMKVʊOF� LPNQPOFOUF� ʉF� CJUJ�
EJTUSJCVJSBO�F�V�$POUBJOFS���TQSFNOJL��QSJLVQMKFOJI�LPEPWB�4FSWFSB�.VMUJWFSTVN�QPUWSEV�T�
BTJNFUSJʊOJN�LMKVʊ�[B�QSPWKFSV�BVUFOUJʊOPTUJ�V�.VMUJWFSTVN�LMVTUFSV��J�LPNQPOFOU�LPKJ�KF�WFʉ�
SBTQSBWMKBO� �V�QBSBHSBGV����PEHPWPSBO�P�LBMLVMJSBOKV� �DIBMMFOHB�LPKJ� TV�CB[JSBOJ�OB�IBÝV��
QPTMVäJUFMKTLPH�LPEB�DFSUJGJLBUB�DIBMMFOHF�TFFE��J�QPEBUBLB�P�USBOTBLDJKJ�
0WB�LPNQPOFOUB�ʉF�CJUJ�KFEJOB�OB�SBTQPMBHBOKV��PQFSBUPSV�LPKJ�ʉF�KF�LPSJTUJUJ�[B�UFTUJSBOKF�P�
JTLSFOPTU�LPEB�LPKJ�KF�TBTUBWMKFO�PE�TFSWFSB��LPKJ�GVOLDJPOJSB�OB�TUSPKV�	PTUBKV�EB�TF�QSPWKFSF�
NBOF�o�EPXOTJEFT
�
%PEBUOF� TJHVSOPTOF� [OBʊBKLF�NPHV� TF�EPEBWBUJ� J� QPWFʉBUJ� LBP� ÝUP� KF� TQPTPCOPTU�EB� TF�
BVUPNBUTLJ� QSPNJKFOJ� MP[JOLB� [B� QSJTUVQ� $POUBJOFSV� o� TQSFNOJLV� EPLMF� TF� JTQVOKBWB� TB�
TMVʊBKOPN�MP[JOLPN�UBLP�EB�CJ�TF�TQSJKFʊJP�QSJTUVQ�TWBLPNF�
0WBK�TF�NFIBOJ[BN�NPäF�QSPWFTUJ�J�[B�QPUWSEV�P�QSJTUVQV�LMBTUFSV�

Container

Multiversum Team

Reciprocal
Locked
Access

Server Manager

Server

Virtual Machine



22

��� 5eFiSrRÏna SRtvda lanFa �mRJuÏnRst SRve]ivanja sa druJim %lRFNFKainRvima�

.VMUJWFSTVN� ʉF� QSPWKFSJUJ� J[WFEJWPTU� LPNQPOFOUF� [B� TOJNBOKF� TUBOKB� ESVHJI� MBOBDB� V�
TVTUBWV� LBLP� CJ� QPUWSEJP� TWPK� TUBUVT� J� NFÿVTPCOP� PKBʊBP� WKFSPEPTUPKOPTU� J� QSPWKFSV�
WBMKBOPTUJ� USBOTBLDJKB� 	FWFOUVBMOP� LPE� UPLFOB
�� "LP� TF� TNBUSB� QPäFMKOJN� SKFÝFOKFN� PWB�
LPNQPOFOUB�CJUJ�TUPHB�JNQMFNFOUJSBOB��
.VMUJWFSTVN�äFMJ� LPSJTUJUJ� JTUV�NPHVʉOPTU�QFSJPEJʊOPH�TOJNBOKB� USBOTBLDJKF�V� TWSIJ� LBLP�CJ�
NPHMJ� EJKFMJUJ� PEHPWPSOPTU� [B�QSPWKFSV� TUBUVTB�PTUBMJI� MBOBDB��0OB� ʉF�PTJHVSBUJ� TQFDJKBMOP�
TVʊFMKF�[B�GVOLDJKV�J�QSPNJDBU�ʉF�OKFHPWV�QSPWFECV�OB�OPWJN�MBODJNB�
0WB� ʉF� TF� LPNQPOFOUB� LPSJTUJUJ� CF[� QPTMVäJUFMKB� �� TFSWFSMFTT� � LPKJ� ʉF� CJUJ� EPTUVQBO� V�
TMKFEFʉFN� USFOVULV� JTQVOKBWBOKB� DPOUBJOFSB� LPKJ� TMVäF� [B� EPEBWBOKF� ESVHJI� BEBQUFSBT�
QSFNB�ESVHJN�MBODJNB�

��� InteJraFija sa -avRm� 6SrinJRm i -ava6FriStRm

4� PC[JSPN� OB� WPLBDJKV� [B� LPSJÝUFOKF� V� JOEVTUSJKTLJN� GJOBODJKTLJN� QSBWOJN� KBWOJN�
BENJOJTUSBUJWOJN� J� QPEV[FʉB� .VMUJWFSTVN� äFMJ� QSPWFTUJ� EBMKOKJ� TMPK� BQTUSBLDJKF� P�
NPEBMJUFUJNB� SBEB� OVEFʉJ� TVʊFMKB� OB� WJTPLPK� SB[JOJ� QSJLVQMKFOJI� � V� GVOLDJPOBMOJN�
LOKJäOJDBNB�[B�+BWB�+BWBTDSJQU�J�QP�äFMKJ�TB�PTUBMJN�KF[JDJNB�NBJOTUSFBNB�

5BLPÿFS� ʉF� TF� SB[WJUJ�NPEVMJ� JOUFHSBDJKF� V� GSBNFXPSL� � QPQVU� 4QSJOHB� V� QSPKFLUV� 4QSJOH��
.VMUJWFSTVN�
5F� ʉF� LOKJäOJDF� PMBLÝBUJ� JOUFHSBDJKV� .VMUJWFSTVN� UFIOPMPHJKF� V� WMBTUJUB� SKFÝFOKB� LBLP� V�
TUWBSBOKV�QSJWBUOJI�MBOBDB�UBLP�J�V�OKJIPWV�QSJTUVQV�TMVäCFOPN�.BJO�/FUV�



23

���ACID model

.VMUJWFSTVN� ʉF� JNQMFNFOUJSBUJ� EFGJOJSBOJ� NPEFM� "$*%���� "LSPOJN� EPMB[J� PE� FOHMFTLPH�
UFSNJOB� "UPNJDJUZ� $POTJTUFODZ� *TPMBUJPO� %VSBCJMJUZ� 	"UPNJʊOPTU� %PTMKFEOPTU� *[PMBDJKB� J�
*[ESäMKJWPTU
� J� VLB[VKF� OB� MPHJʊOB� TWPKTUWB� LPKB� NPSBKV� JNBUJ� USBOTBLDJKF�
%B� CJ� USBOTBLDJKF� JTQSBWOP� SBEJMF� OB� QPEBDJNB� QPUSFCOP� KF� EB� NFIBOJ[NJ� LPKJ� JI�
JNQMFNFOUJSBKV�JTQVOKBWBKV�PWB�ʊFUJSJ�TWPKTUWB�

v "UPNJʊOPTU���USBOTBLDJKB�KF�OFEKFMKJWB�V�OKFHPWV�J[WSÝFOKV�J�OKF[JOP�J[WSÝFOKF�NPSB�CJUJ�JMJ
QPUQVOF�JMJ�OFWBäFʉF�EKFMPNJʊOB�J[WSÝFOKB�OJTV�EPQVÝUFOB�

v %PTMKFEOPTU���LBEB�USBOTBLDJKB�QPʊOF�CB[B�QPEBUBLB�KF�V�EPTMKFEOPN�TUBOKV�OQS��LBEB
USBOTBLDJKB� [BWSÝJ� CB[B� QPEBUBLB�NPSB� CJUJ� V� ESVHPN�EPTMKFEOPN� TUBOKV� UP� KFTU� OF
TNJKF� QSFLSÝJUJ� OJLBLWB� PHSBOJʊFOKB� JOUFHSJUFUB�� TUPHB� OF� TNJKF� CJUJ� QSPUVSKFʊOPTUJ
	OFEPTMKFEOPTUJ
�J[NFÿV�QPEBUBLB�QPISBOKFOJI�V�%#�

v *[PMBDJKB� �� TWBLB� USBOTBLDJKB� NPSB� CJUJ� J[WSÝFOB� J[PMJSBOP� J� OFPWJTOP� P� ESVHJI�� TWBLJ
FWFOUBMOJ�OFVTQKFI�USBOTBLDJKF�OF�TNJKF�PNFUBUJ�ESVHF�USBOTBLDJKF�LPKF�TF�J[WPEF�

v 5SBKOPTU���LPKB�TF�OB[JWB�J�VQPSOPTU�PEOPTJ�TF�OB�ʊJOKFOJDV�EB�LBEB�TF�KFEOPN�OBQSBWJ
DPNNJU� USBOTBLDJKF� J[NKFOF� TF� OF� TNJKV� WJÝF� J[HVCJUJ� LBLP� CJ� TF� UP� J[CKFHMP� V
WSFNFOTLPN� SB[EPCMKV� J[NFÿV� WSFNFOB� LBEB� TF�CB[B�QPEBUBLB� PCWF[VKF� EB� OBQJÝF
TWF�WBSJKBDJKF�J�USFOVULB�V�LPKFN�TV�FGFLUJWOP�OBQJTBOF�EB�EPÿF�EP�HVCJUBLB�QPEBUBLB
[CPH�LWBSPWB�JMJ�MPÝFH�SBEB�

��� 7UaQVaNFLMVNL�PoGHl

.VMUJWFSTVN� ʉF� VTUSBKBUJ� OB� ESäBOKV� QPEBUBLB� QPWF[BOJI� T� USBOTBLDJKPN� V�
iUSBOTBLDJKTLPNw���NPEFMV� UK��0TJHVSBWBKVʉ J� EB� TF� TWBLJ� JMJ� OJKFEBO� QPEBUBL� P� VLMKVʊFOJN�
WJÝFTUSVLJN� QPE�MBODJNB� TV� VTUSBKBOJ� LBLP� CJ� TF� [BKBNʊ JMB� EPTMKFEOPTU� TWBLF� QSPWFEFOF�
USBOTBLDJKF�J�DKFMPWJUPTU�QPEBUBLB�

��� -HzLN NaR�64/�lLNH

,BLP� CJ� TF� PTJHVSBMB� KFEOPTUBWOPTU� TBTUBWMKBOKB� VQJUB� .VMUJWFSTVN� ʉF� TF� UFNFMKJUJ� OB�
TJOUBLUJʊLPK�BOBMJ[J� TMJʊOPK� �42-���LPSJTUFʉ J� KF[JL� TMJʊBO�POPNF�LPKJ� TF�LPSJTUJ�V� TUBOEBSEOPK�
JOEVTUSJKJ�� /B� UBK� OBʊ JO� MFBSOJOH� DVSWF� �� LSJWVMKB� VʊFOKB� POJI� LPKJ� QSWJ� QVU� QSJTUVQBKV� PWPK�
LPNQPOFOUJ�QSJMJʊOP�TV�MBHBOB�

��� )XQNFLoQLUaQMH L Full Route Data Flux

1SPDFT�QSJIWBʉBOKB�LPOUSPMF�QSPWKFSF�J�VTUSBKBOKB�USBOTBLDJKF�PEWJKB�TF�V�QPKFEOPTUBWMKFOPN�
J�TLFSNBUJ[JSBOPN�PCMJLV�LPKJ�TMJKFEJ�V�OBTUBWLV�
*M�CFTU�DBTF�GVMM�SPVUF�TMJKFEJ�PWBK�QVU�

https://en.wikipedia.org/wiki/ACID
https://en.wikipedia.org/wiki/Models_of_communication#Transactional_Model
https://en.wikipedia.org/wiki/SQL
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5SBOTBLDJKB� TF� ÝBMKF� LMJKFOUV� 3&45� [BKFEOP� T� QPUSFCOJN� QPEBDJNB� J� TB� QPUQJTBOJN�
QSJWBUOJN�LMKVʊFN�
3&45�LMJKFOU�QSFOPTJ� USBOTBLDJKV�ʊWPSV�WPEJUFMKB�DMVTUFS� LPPSEJOBDJKF�� WPEJUFMK�$MVTUFSB� �ʉF�
EJKFMJUJ� QPTBP� VOVUBS� [BIWBMKVKVʉJ� WMBTUJUPN� QSPUPLPMV� J[NFÿV� ʊWPSPWB� DMVTUFSB� [B�
LPPSEJOBDJKV� LPKJ� ʉF� QSFUIPEOP� QSPWKFSJUJ� DKFMPWJUPTU� QPEBUBLB� J� QPUQJT� NPHVʉOPTU��
TSFETUBWB� [B� USBOTBLDJKV� QSJTVUOPTU� WFʉ� LPSJÝUFOJI� IBÝFWB� OF�USFOVUOJ� TUBUVT� OPWʊBOJLB� J�
OPWʊBOJLB�JMJ�CMPLJSBOJI�LPSJTOJLB�

6� NFÿVWSFNFOV� QSJWSFNFOP� CMPLJSB� V� MFUFʉPK� NFNPSJKJ� EBMKOKV� VQPSBCV� JE�B� QPÝJMKBPDB�
USBOTBLDJKF�F�VQPUQVOKBWB�OFLF�QPEBULF�LBP�ÝUP�KF�QSJKBÝOKB�USBOTBLDJKB�TB�LPKPN�TF�USFCB�
TQPKJUJ�UJNFTUBNQ�o�WSFNFOTLJ��QFʊBU�J�QSJKBÝOKJ�IBÝ���IBTI�
5SBOTBLDJKB�TF�ÝBMKF�OB��5PQJD�.FTTBHF�2VFVF���TB�QSPUPLPMPN�LPKJ�ʉF�CJUJ�EFGJOJSBO�	V�1JMPU�
V� ".21� LPKJ� USFCB� QSPWKFSJUJ� .255� JMJ� ESVHJ
� J� EJTUSJCVJSBO� QBSBMFMOP� TB�8PSLFS� OPEFT�
SBEOJN�ʊWPSPWJNB�
8PSL�OPEFT��QPUWSÿVKV�EB�TV�VLMKVʊFOJ�V�OKFHPWV�PCSBEV�	POJ�NPäEB�OFNBKV�QPEBULF�LPKJ�
TV�QPUSFCOJ�NPHV�CJUJ�PQUFSFʉFOJ�B�SBEPN�JMJ�TF�USFCB�JTUSBäJUJ�OFÝUP�ESVHP
��J�OBTUBWMKBKV�TB�
TUWBSBOKFN� OPWPH� TUBUVTB� OPWʊBOJLBOBEPLOBEJUJ� IBÝFWF� LPKJ� TV� � WF[BOJ� V[� QSFUIPEOF�
USBOTBLDJKF�J�EPEBKVʉJ�JI�V�[BQJTOJL�P�USBOTBLDJKJ�

Check both signature 
getting hash codes

Check signatures and 
feasibility of operation on 

owned Wallet Status

Listen State Update Topic

Refresh Data of wallets

Block hash of 
sender

Send Topic 
“Work-Load” to MQ

Add transaction to 
Singleton for 

waiting results

Listen queue

Sum results

Release block on 
sender hash

Communicate 
failure

Check hash 
codes

<< datastore >>

Consumed and 
Blocked Hash

Publish
“Work-Load”

Result Queue

Publish new 
State Update 

Topic

Listen 
“Work-Load”

Any hash is 
blocked or 

burnt

This can be moved 
to Work Loader

Communicate success and update state

YES

YES
Public result

There is 
Consensum

communicate   failure to actors

Create 
transaction 

and 
integrate 
data (own 
last hash), 
sign with 

private key

Listen 
transaction 

results

End

Client

Receiver Sender

Inner Circle Cluster Messaging Cluster 
Outer Circle Cluster 

(Work Load Consumer)
Partition

Send code 
with last 

hash, 
amount 

(optional), 
wallet ID, 

sign with ...

Listen 
transaction 

results

https://en.wikipedia.org/wiki/Message_queue#Standards_and_protocols
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REST

<< component >>
Start Transaction

<< component >>
WorkLoadListener

<< component >>
CentralConsensumSink

<< component >>
ConsensumListener

activemq.topic.work-load

activemq.queque.consensum-result

activemq.topic.finalizedTransaction

%PEBKF�TF��J�1SPPG�PG�*OUFHSJUZ�
,POBʊOP�POJ�J[SBʊVOBWBKV�CB[JSBKVʉJ�TF�OB�TWJN�QPEBDJNB�IBÝI�USBOTBLDJKF��8PSLFS�OPEFT��
CJMKFäF�PWV� USBOTBLDJKV� V� OFTUBCJMOJN�NFNPSJKBNB� J� ÝBMKV� PDKFOF�OB� ʊWPSPWF� LPPSEJOBUPSB�
LSP[�OJ[�QPSVLB�LPKJ�QSJLVQMKBKV�TWF�PDKFOF�
6�TMVʊBKV�EB�TV�PDKFOF�J�IBÝPWJ�EPTMKFEOJ�LPPSEJOBDJPOJ�ʊWPSPWJ�QJÝV�OB�USBKOJ�OBʊJO�OB�TWPKF�
OPTBʊF� USBOTBLDJKF� J� OPWB� TUBOKB� OPWʊBOJLB� TQBMKBKVʉJ� QSJKBÝOKF� IBÝFWF� J� LPNVOJDJSBKVʉJ� T�
EPEBUOJN� TVTUBWPN� 5PQJD� .FTTBHF� 2VFVF� EB� KF� PDKFOB� WBMKBOB�� /B� LSBKV� UPH� DJKFMPH�
QSPDFTB�8PSLFS�/PEFT�QJÝV�EB�DJKFMB�USBOTBLDJKB�QPTUPKJ�J�EBMKF��
,SBK�#FTU�DBTF�GVMM�SPBE�

Logic data flux
Detail of process flow

���DPNQPOFOU���
3FTU$MJFOU
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Smart Contracts

.VMUJWFSTVN� TNBUSB� QPUSFCOJN� QSFEMPäJUJ� KBWOPTUJ� QBNFUOP� SB[WJKFOF� VHPWPSF� 4NBSU�
$POUSBDUT����JTUPEPCOP�KF�PEMVʊJP�EB�USFOVUBʊOP�PTJN�BLP�V�CVEVʉOPTUJ�CVEF�CJMP�J[NKFOB�
PQTFHB�OKFHPWB�JTUSBäJWBOKBOFʉF�TJ�[BDSUBUJ�LBP�DJMK�EB�QSPVʊJ�UV�NPHVʉOPTU�PHSBOJʊBWBKVʉJ�
OKFHPWP� EKFMPWBOKF� T� TLSPNOPÝʉV� QSJLMBEOPN� [OBOTUWFOPN� PLSVäFOKV� J� � JEFOUJGJDJSBUJ�
OBKCPMKF� 0QFO� 4PVSDF� SKFÝFOKF� OB� USäJÝUV� J� VQVUJUJ� TF� OB� OKV� SBEJ� VLMKVʊJWBOKB� V� OKFHPWP�
SKFÝFOKF�	LPNQBUJCJMOP�T�NPEFMPN�MJDFODF�[B�QSPKFLU�OB�LPKJ�ʉF�TF�PEOPTJUJ
�

,QIUaVWUXNWXUa

*OGSBTUSVLUVSB� .VMUJWFSTVNB� KF� EJ[BKOJSBOB� LBLP� CJ� TF� PTJHVSBMB� PUQPSOPTU� J� WJTPLB�
EPTUVQOPTU� 	IJHI� BWBJMBCJMJUZ
��0WBK� KF� DJMK� QPTUJHOVU� SB[WPKFN�DMVTUFSB� ʊWPSPWB� TQPTPCOJI�
TBNPTUBMOP� PEBCSBUJ� TWPKF� ʊMBOPWF� TQFDJGJʊOJN� GVOLDJKBNB� LPKF� TF� UFNFMKF� OB� UFIOJʊLJN�
LBSBLUFSJTUJLBNB�TWBLPH�ʊWPSB�NFÿV�LPKJNB�

• ,BQBDJUFU�J[SBʊVOBWBOKB
• ,BQBDJUFU�NFNPSJKF

• .FÿVTPCOB�QJOH�CS[JOB
• 1PUQVOPTU�MBOʊBOJI�QPEBUBLB
• 1PV[EBOPTU�TUSPKB

• 4VNOKF�P�1SPPG�PG�*OUFHSJUZ

ɇWPSPWJ�NPHV�JNBUJ�KFEOV�JMJ�WJÝF�GVOLDJKB�NFÿV�LPKJNB�

• ɇWPSPWJ�LMJKFOBUB
• ,PPSEJOBDJKTLJ�ʊWPSPWJ
• ɇWPSPWJ�[B�SB[NKFOV�QPSVLB

• 3BEOJ�ʊWPSPWJ
• 5SBKOJ�ʊWPSPWJ
• 4JHVSOPTOJ�ʊWPSPWJ�	CBDLVQ�ʊWPSPWJ


https://en.wikipedia.org/wiki/Smart_contract


27

4WBLJ�ʊWPS�LPKJ�NPäF�EPLB[BUJ�EB�JNB�WBMKBOV�QPUWSEV�NPäF�TF�SFHJTUSJSBUJ�V[�DMVTUFS�J�EPCJUJ�
KFEOV�GVOLDJKV�
6�TMVʊBKV�TVEBSB�KFEOPH�JMJ�WJÝF�ʊWPSPWB�DMVTUFS�ʉF�CJUJ�V�TUBOKV�BVUPOPNOP�QSFSBTQPEJKFMJUJ�
[BEBULF�PQUJNJ[JSBKVʉJ�VMPHF�

#JU� ʉF� QSJTVUOJ� LPNQPOFOUJ� [BKFEOJʊLF� QSFENFNPSJKF�� DBDIB� � VOVUBS� +7.�B� LBP� CB[F�
NFNPSJKTLJI� QPEBUBLB� LPKJ� EPQVÝUBKV� ʊJUBOKF� NFIBOJ[BNB� o� 3FBE� 5ISPVHI�� USBäFOKF�
QPEBUBLB� V� MFUFʉPK� NFNPSJKJ� 	BLP� PWEKF� OJKF� QSJTVUBO� V� GJ[JʊLPN
� J� LBTOJKF� �8SJUF�
5ISPVHI���BLVNVMBDJKB�QPEBUBLB�V� MFUFʉPK�NFNPSJKJ� J�VNFUBOKF�V�WFMJLPN�CSPKV�V� GJ[JʊLV�
UBLP� EB� TF� NPSB� ʊFLBUJ� EPWSÝFUBL� IBOETIBLFB� J� QPEBDJ� PWFSIFBEB� TBNP� KFEOPN�
EPCJWBKVʉJ�PQUJNJ[BDJKV�QFSGPSNBOTJ�	V�TMVʊBKV�QPKFEJOBʊOJI�USBOTBLDJKB�POJ�CJ�CJMJ�J[WSÝFOJ�V�
WJÝF�OBWSBUB
�

6LJXUQoVQH�QaSoPHQH

6�J[HSBEOKJ�ʉF�TF�QPOVEJUJ��)BDLFShT�CPVOUJFT��[B�POF�LPKJ�ʉF�CJUJ�V�TUBOKV��OBʉJ�SBOKJWPTUJ�J�
FWFOUVBMOP�QSFEMPäJUJ�PEHPWBSBKVʉJ�PEHPWPS�	MJKFL
�

API SERVER COORDINAMENTO
WORK
QUEUE

RESULT
QUEUE

VOTE
QUEUE

WORK
1

WORK
2

WORK
NSender ID

Reveiver ID
Amount
Signature

+ ID
+ Check
+ Timestamp

REST

I

IV MQ

MQTP

II

MQTP

III

Write Through

Red Through

Node1

In-Memory
Data Grid

Node2

Node3

K1  V1

Keys
K1  K2  K2

Values
V1  V2  V2

K2  V2

K3  V3
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7eKniÏNa 5Rad MaS 

2018

2019

March 2018
Pre-Ico

June 2018
Start of Extended Team 
Development

+3 Months
Control and update system

+3 Months
DBMS on chain abstraction, 

drivers, libraries. 

+3 Months
Proof of Integrity (or other

Anti-50%+1 Hijack System)
along with biometric data app

on Android, web, iOS  

+3 Months
External “Ethereum-like” apps
System, multi coin and exchan-
ge support

April 2018
Ico

1VOP�J[WSÝFOKF�[BIUKFWBU�ʉF�PLP�KFEOF�HPEJOF�[B�EFQMPZNFOU�TFSWFSB�(MBWOPH�/FUB�[B�EWB�
SB[WPKOB� UJNB� BSIJUFLUB� TPGUWFSB� EWB� (6*� EFWFMPQFSB� EWB� NFOBEäFSB� PEHPWPSOJI� � [B�
TJHVSOPTU�KFEOPH�QPTMPWOPH�BSIJUFLUB��
6� OBSFEOJN� HPEJOBNB� SB[WPK� ʉF� PNPHVʉJUJ� EB� TF� JNB� � WFMJLJ� QSP[WPE� UWSULF� 	FOUFSQSJTF�
HSBEF
�� PE� UPH� LPOUJOVJSBOPHB� SB[WPKB� DPJO�7FSTVN� ʉF� [BEPCJUJ� QSFEOPTUJ� LSFEJCJMJUFUB� J�
JNJEäB�
(MBWOB� ʉF� NSFäB� CJUJ� LPNQMFUOB� TB� TWJN� TWPKJN� TJHVSOPTOJN� NFIBOJ[NJNB� J� MPHJLPN�
QPEV[FUOJʊLPH� QSPJ[WPEB� BMJ� OF� POJNB� LPKF� UFIOPMPHJKF� ʊJOF� MBLP� JOUFHSJSBOF� KFS� OJKF�
OFPQIPEBO� [B� OKFHPWP� LPSJÝUFOKF�� 4PGUWFS� ʉF� CJUJ� PCKBWMKFO� TUBMOP� *� BäVSJSBO� LBLP� CJ�
QPESäBP� WKFSPEPTUPKOPTU� QSPKFLUB� V� 5FTU� /FU� ʉF� QPOVEJUJ� EFWFU� [OBʊBKLJ� LPKF� ʉF� CJUJ�
EPTUVQOF�ʊJN�CVEV�PCKBWMKFOF�
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MarNetinĞNa strateJija
6TSFEPUPʊ JMJ�TNP�TF�OB�QMBOJSBOKF�DKFMPLVQOF�NBSLFUJOÝLF�PSHBOJ[BDJKF�QPʊFWÝJ�PE�PQʉFH�
LPOUFLTUB�LBLP�CJTNP�TF�[BUJN�VTSFEPUPʊ JMJ�OB�TQFDJGJʊOF�BTQFLUF�
3B[VNJKFU� ʉFNP� TWF� POF� BLUJWOPTUJ� LPKF� ʉF� PNPHVʉ JUJ� QPTUJ[BOKF� DJMKFWB� VTWBKBKVʉ J�
HMPCBMOJ� QSJTUVQ� QSFNB� DJKFMPK� PSHBOJ[BDJKJ� 	QPʊFWÝJ� PE� EFGJOJDJKF� NJTJKF� UWSULF� TWF� EP�
QSFQP[OBWBOKB�OBKQSJLMBEOJKF�TUSBUFHJKF
�
4USBUFHJKB�UWSULF�CJU�ʉF�PESB[�PLSVäFOKBLPKJ�TF�TUBMOP�NKFOKB��J�NJTJKB�UWSULF�CJU�ʉF�TUWBSBOKF�
WSJKFEOPTUJ�[B�EJPOJʊBSF�PTJHVSBWBKVʉ J� SBWOPUFäV�J[NFÿV�LSBULPSPʊOF�J�EVHPSPʊOF�MPHJLF�
VQSBWMKBOKB�

��LPNQPOFOUF�QMBOB�TV�

• .JTJKB�UWUSLF

• 1PTMPWOJ�DJMKFWJ
• 4USBUFHJKB�UWSULF

• /PWčBOJL�QPTMPWOJI�BLUJWOPTUJ

+FEBO�PE�HMBWOJI�BMBUB�CJU�ʉF�4PDJBM�.FEJB�.BSLFUJOH�LPKJ�[BKFEOP�TB�BLUJWOPTUJNB�LPKF�TF�
QSPWPEF� OB� ESVÝUWFOJN� NSFäBNB� LBLP� CJ� TF� QPWFʉBMB� TWJKFTU� P� CSBOEV� QSFQP[OBMB�
QPUFODJKBMOF�QPUSPÝBʊF�HFOFSJSBMB�LPOUBLUF�J�J[HSBEJMB�TNJTMFOF�PEOPTF�T�LVQDJNB�
*[WSÝJU� ʉFNP� SB[MJʊJUF� BLDJKF� LPKF� TV� EJP� KFEOPH� KFEJOPH� TUSBUFÝLPH� QMBOB� QPʊFWÝJ� PE�
VQSBWMKBOKB� J�QSBʉFOKB�LBOBMB�LPSJTUFʉJ� TF� TB� JOTUSVNFOUJNB�LPKJ� TV� JN�OBNKFOKFOJ� J� KBʊBOKB�
[BKFEOJDF�LSP[�TWBLPEOFWOV�TLSC�P�TBESäBKV�J�JOUFSBLDJKJ��TWF�EP�LPOBʊOF�BOBMJ[F�EPCJWFOJI�
SF[VMUBUB�J�QSPWKFSF�TUSBUFÝLF�UBLUJLF�LPKB�KF�QSPWFEFOB�
4WBLB�PE�OKJI� TF�PHMFEBWB�V�WKFÝUJOBNB�OBÝJI�4PDJBM�.FEJB�4USBUFHJTU� 	TUSBUFHB�TPDJKBMOJI�
NFEJKB
�� TUSBUFÝLPH� QMBOJSBOKB� EFGJOJSBOKB� J� QSPEVLDJKF� SFEBLDJKF� JOUFSBLDJKF� J� QPESÝLF� T�
USäJÝUFN�J�BOBMJ[PN�SF[VMUBUB�

Marketing

Social Media

Partnership

Directory-Online

AirDrops

iPhone

Multilanguage

SEO

SEM

Customer's
feedback

Brand Image Correction,
communication policies

Android

Mobile devices App

Agreements 
with exchanges

Advertising on main 
news websites

Brand Image Correction,
communication policies

References from 
newspapers

Website Multiversum.io

Stream Multiversum

Marketing

Social media

Partnership

Directory-Online

AirDrops

iPhone

Multi-lingua

SEO

SEM

Feedback clienti

Correzioni immagine brand,
politiche comunicative

Android

App dispositivi mobili

Accordi con
Exchanges

Advertising siti
di riferimento

Correzioni immagine brand,
politiche comunicative

Riferimenti da
testate giornalistiche

Sito web Multiversum.io

Stream Multiversum



Slojevi elemenata koji 
obuhvaćaju svemir svaki su deset 
puta deblji od prethodnog, svi se 

svemiri, grupirani zajedno, 
pojavljuju kao atomi u ogromnu 

kombinaciju.

Bhagavata Purana 3.11.41




