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01 Abstract

0OF� PG� UIF� IPUUFTU� UPQJDT� JO� UIF� TU� $FOUVSZ� JT� UIF� %JHJUBM� 5SBOTGPSNBUJPO� PG� UIF�
IVNBO�TPDJFUZ��5IF� UFSN� ˕%JHJUBM�5SBOTGPSNBUJPO˖�DPOOPUFT� UXP�EFOJUJPOT��POF� SFGFST� UP�
UIF� EJHJUJ[BUJPO� PG� FWFSZ� JOGPSNBUJPO� QSPEVDFE� BOE� QSPDFTTFE� BOBMPH
� UIBU� JT
� CBTFE� PO�
QBQFS�� BOE� UIF� PUIFS� SFGFST� UP� UIF� BVUPNBUJPO� PG� UIF� FOUJSF� QSPDFTT� PG� QSPEVDJOH� BOE�
QSPDFTTJOH� JOGPSNBUJPO�CBTFE�PO�EJHJUBM� JOGSBTUSVDUVSF��"OE�CZ�BVUPNBUJPO�PG�QSPEVDUJPO�
BOE�QSPDFTTJOH�PG�JOGPSNBUJPO
�JU�NFBOT�UIBU�UIF�FOUJSF�TPDJBM�TZTUFN�JT�CFJOH�BVUPNBUFE��
#FGPSF� MPOH
� XJUI� UIF� MBSHF�TDBMF� BVUPNBUJPO� PG� UIF� FOUJSF� TPDJBM� TZTUFN
� BO� FDPOPNJD�
TZTUFN� XIJDI� PQFSBUFT� CBTFE� PO� QSPUPDPMT
� OBNFMZ� B� QVSF� EJHJUBM� FDPOPNZ� XJMM� IJU� UIF�
TUSJEF��%JHJUBM�USBOTGPSNBUJPO�PG�OPU�POMZ�EJHJUBM�DVSSFODJFT�CVU�BMTP�USBEJUJPOBM�BTTFUT�TVDI�
BT� SFBM� FTUBUF
� XPSLT� PG� BSU� PS� NVTJDBM� DPQZSJHIUT� IBWF� CFHVO� CBTFE� PO� CMPDLDIBJO�
UFDIOPMPHZ
�BOE�QSPUPDPM�FDPOPNZ�XBT� JNQMFNFOUFE�UISPVHI�%F'J��)PXFWFS
�BVUPNBUFE�
FDPOPNJD� BOE� TPDJBM� TZTUFN� EPFT� OPU� OFDFTTBSJMZ�NFBO� UIFSF˖T� POMZ� HMPPNZ� QFTTJNJTUJD�
4DJ�� GFBST� BIFBE� PG� VT�� JG� UIF� FDPOPNJD� BOE� TPDJBM� TZTUFN� PQFSBUFT� JO� BDDPSE� XJUI� UIF�
PSJHJOBMMZ�BHSFFE�BOE�QMFEHFE�QSPUPDPM
�UIPTF�XIP�IBWF�NPOPQPMJ[FE�QPXFS�PG�EFDJTJPO�
NBLJOH�BOE�BSCJUSBSJMZ�FYFSDJTFE�UIF�BVUIPSJUZ�XPVME�CF�QVU�PO�UIF�EPXOTJEF��*OTUFBE
�XF�
CFMJFWF�UIBU�VOEFS�QSPUPDPM�TPDJFUZ�UIF�QPXFS�PG�UIF�JOEJWJEVBM�XJMM�CFDPNF�TUSPOHFS��"OE�
UIF� CMPDLDIBJO� XJMM� HVBSBOUFF� UIF� JNQPTTJCJMJUZ� PG� GPSHFSZ� EVSJOH� UIF� JOEJWJEVBM˖T�
DPMMFDUJWF�DPOTFOTVT�BOE�DPOUSBDUJOH�QSPDFTT
�BOE�UIBU�UIF�BHSFFE�UFSNT�BSF�JNQMFNFOUE�
BT�QSPUPDPMT�BOE�PQFSBUF�XJUIPVU�GBJM
�VMUJNBUFMZ�TUSFOHUIFOJOH�UIF�QPXFS�PG�JOEFQFOEFOU�
JOEJWJEVBMT�� 1SPUPDPO� /FUXPSL� � JT� B� NBJOOFU� QSPKFDU� BJNFE� BU� QSPWJEJOH� USVTU�
JOGSBTUSVDUVSF��*4""$
�UIF�DPSF�BMHPSJUIN
�XBT�EFTJHOFE�UP�CF�TVJUBCMF�GPS�MBSHF�TDBMF�EBUB�
QSPDFTTJOH�GPS�QSBDUJDBM�JOEVTUSJBM�BQQMJDBUJPO
�UIF�WFSTBUJMJUZ�PG�XIJDI�JT�TFDVSFE�GPS�VTF�JO�
BMM�FMET�XIJDI� SFRVJSF�CMPDLDIBJO� UFDIOPMPHZ��"MTP
�1SPUPDPO�/FUXPSL�HSFBUMZ�FOIBODFT�
CMPDLDIBJO� 69� UISPVHI� VTFS� QBSUJDJQBUPSZ� OBODJBM� NPEFM� OBNFE� 'FF
� BOE� EJTUSJCVUFT�
BEEFE�WBMVF� DSFBUFE�CZ�CMPDLDIBJO�OFUXPSL� UISPVHIPVU� UIF�FOUJSF� FDPTZTUFN��.PSFPWFS
�
JUT� EFDFOUSBMJ[FE� OFUXPSL� BOE� HPWFSOBODF� PWFS� UIF� FOUJSF� FDPTZTUFN� XJMM� QSPNPUF� B�
QSPUPDPM�CBTFE� QVSF� EJHJUBM� FDPOPNZ�� #VU� BU� UIF� TBNF� UJNF
� XF� NVTU� VOEFSTUBOE�� UIF�
GVUVSF�EPFT�OPU�DPNF�BU�PODF��5IFSF�JT�OP�DPSSFDU�NFUIPEPMPHZ�GPS�EJHJUBM�USBOTGPSNBUJPO�
PG�PJOF�EBUB�BOE�WBMVFT��%JHJUBM�USBOTGPSNBUJPO�PG�BOBMPH�SFBMJUZ�JT�CPVOE�UP�UBLF�B�GBJSMZ�
MPOH� UJNF
� BOE� TP� UIF� FBSMZ� NPEFMT� PG� QVSF� EJHJUBM� FDPOPNZ� XJMM� STU� FNFSHF� JO� HBNF�
JOEVTUSZ�BOE�NFUBWFSTF�XIJDI�XBT�NBEF�VQ�PG�QVSF�EJHJUBM�EBUB� JO�UIF�STU�QMBDF��5BLJOH�
UIJT�JOUP�SFHBSE
�XF�UBLF�HBNF�JOEVTUSZ�BOE�NFUBWFSTF�BT�UIF�QSJNFS�PG�UIF�DPNJOH�EJHJUBM�
FDPOPNZ�BOE�UIF�TUBSUJOH�QPJOU�PG�1SPUPDPO�/FUXPSL���
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02 Introduction

"GUFS�#JUDPJO˖T�BQQFBSBODF� JO�
� UIF�CMPDLDIBJO� JOEVTUSZ�IBE� JUT�VQT�BOE�EPXOT��
%VSJOH� NPSF� UIBO� B� EP[FO� ZFBST� PG� ˘WFSJDBUJPO� QFSJPE 
̟� UPOT� PG� RVFTUJPOT� XFSF� SBJTFE�
BHBJOTU�#JUDPJO�BOE�CMPDLDIBJO�UFDIOPMPHZ�BMPOHTJEF�TIBSQ�MPPLJOH�ZFU�VTFMFTT�DSJUJDJTNT��
0O� UIF� PUIFS� IBOE
� BUUFNQUT� UP� CSFBL� JO� #JUDPJO� BOE� EFDFOUSBMJ[FE� OFUXPSLT� UISPVHI�
TUSPOH� SFHVMBUJPO� BOE� DPOUSPM� BMTP� FYJTUFE�� %FTQJUF� UIF� DIBMMFOHFT
� #JUDPJO� QSPWFE� UIF�
TPMJEJUZ�PG�CMPDLDIBJO�BSDIJUFDUVSF�BOE�FWFOUVBMMZ� TUFQQFE�VQ� UP� UIF�QPTJUJPO�PG�B�HMPCBM�
BTTFU
�TUBOEJOH�CFTJEF�HPME��&UIFSFVN
�B�OE�HFOFSBUJPO�CMPDLDIBJO
�JT�BMTP�FWPMWJOH�GSPN�
B� UPLFO� JTTVBODF�QMBUGPSN� JOUP�B�EFDFOUSBMJ[FE�BTTFU�NBOBHFNFOU�QMBUGPSN
� HJWJOH�CJSUI�
UP� B� OFX� JOEVTUSZ� DBMMFE�%F'J� EFTQJUF� IBWJOH� FODPVOUFSFE� TFWFSBM� VOGBWPSBCMF� JODJEFOUT�
JODMVEJOH�UIF�%"0�)BDL�BOE�)BSE�'PSL��'PMMPXJOH�UIF�GPPUTUFQT�PG�#JUDPJO�BOE�&UIFSFVN
�
UIF�SE�(FOFSBUJPO�CMPDLDIBJOT�BSF�TUFBEJMZ�IBDLJOH�UIFJS�XBZ�UISPVHI�UP� UIF�TPMVUJPO�UP�
UIF�QSPCMFN� UIFZ�EFOFE��6OGPSUVOBUFMZ
� JU� JT� UPP�FBSMZ� UP� TBZ� UIBU�BOZ�PG� UIFTF�QSPKFDUT�
IBWF�DPNF�VQ�XJUI�BOTXFST�UP�QSPCMFNT�GBDFE�CZ�UIF�CMPDLDIBJO�JOEVTUSZ���

)PXFWFS
� B� UFDIOPMPHZ� XIJDI� QSPWFE� JUT� WBMVF� EPFT� OPU� UVSO� CBDL� JUT� UJNF� BOE�
EFUFSJPSBUF��8IJMF� UIF�CMPDLDIBJO� JOEVTUSZ�IBSEFOFE� JUT� GPVOEBUJPO� UISPVHI�CVCCMFT�BOE�
QJUGBMMT
�WBSJPVT�FPSUT�UP�FYUFOE�UIF�BQQMJDBUJPO�PG� UIF�UFDIOPMPHZ�UPPL�QMBDF��5IBOLT�UP�
UIFTF� FPSUT
� CMPDLDIBJO� IBT� USBOTHSFTTFE� UIF� CPVOEBSJFT� PG� HFOFSJD� UFDIOPMPHZ� GPS�
EJHJUBM� UPLFOT� BOE� QPTJUJPOFE� JUTFMG� BT� UIF� FTTFOUJBM� UFDIOPMPHZ� GPS� QSPWJOH� FYJTUFODF� PG�
EJHJUBM� EBUB
� QSFWFOUJOH� GPSHFSZ
� FOTVSJOH� VOJRVFOFTT
� BOE� WFSJGZJOH� BVUIFOUJDJUZ�� "T�
CMPDLDIBJO� UFDIOPMPHZ� JT� JOEJTQFOTBCMF� JO� PSEFS� UP� QSPUFDU� EJHJUBM� EBUB� XJUI� ˕WBMVF 
̟�
CMPDLDIBJO�XJMM�CF�VTFE�BT�BO�FTTFOUJBM�USVTU�JOGSBTUSVDUVSF�JO�EJHJUBM�TPDJFUZ��

%F'J� 	%FDFOUSBMJ[FE� 'JOBODJOH
� XIJDI� TUBSUFE� P� XJUI� .BLFS%"0� JO� � BOE�
CPPNFE� BMM� PG� B� TVEEFO� JO� � QSPWFE� UIBU� QSPUPDPM�CBTFE� BVUPNBUFE� OBODF� XJUI�
NJOJNJ[FE� SFQSFTFOUBUJWF� PS� CSPLFS� JOUFSWFOUJPO� EPFT� PQFSBUF�� *NQMFNFOUFE� UISPVHI� B�
NFUIPEPMPHZ� OBNFE� ˕4NBSU� $POUSBDU 
̟� %F'J� QSPUPDPM� JODMVEFT� QMFEHF� PS� DPOUSBDU
� XIJDI�
PQFSBUFT�PO� UIF�CMPDLDIBJO�XJUIPVU� GBJM�PS� GPSHFSZ��8IJMF� TUJMM� B�CJU� MPPTF�BOE�VOEFSEPOF�
XJUI� SFQFBUFE� USJBM� BOE� FSSPS
� %F'J� JT� USZJOH� UP� QSPWF� UIBU� VOGPSHFBCMF� QSPUPDPM�CBTFE�
BVUPNBUFE�FDPOPNJD�TZTUFN�XJUI�NJOJNJ[FE�JOUFSWFOUJPO�PG�SFQSFTFOUBUJWFT�PS�CSPLFST�ˑ�
UIBU�JT
�UIF�1SPUPDPM�&DPOPNZ�ˑ�JT�PQFSBCMF
�BOE�UIBU�UIF�FTUBCMJTINFOU�PG�QSPUPDPM�CBTFE�
TPDJBM�TZTUFN�JT�OPU�JNQPTTJCMF
�KVTU�BT�#JUDPJO�QSPWFE�UIBU�JU�JT�BCMF�UP�DSFBUF�VOGPSHFBCMF�
EJHJUBM�UPLFOT�BOE�EFWFMPQFE�CMPDLDIBJO�JOUP�BO�JOEVTUSZ�

*O�GBDU
�TJHOJDBOUMZ�BVUPNBUFE�FDPOPNJD�BOE�TPDJBM�TZTUFN�JT�BO�JOUSJOTJD�BUUSJCVUF�
PG�EJHJUBM�UFDIOPMPHZ�JUTFMG
�OPU�CMPDLDIBJO��"NJE�BMM�FODPNQBTTJOH�%JHJUBM�5SBOTGPSNBUJPO�
PG� UIF� TPDJFUZ
� XF� BSF� XJUOFTTJOH� BVUPNBUFE� EJHJUBM� TZTUFNT� JO� PVS� EBJMZ� MJWFT� UISPVHI�
BVUPOPNPVT�WFIJDMFT
�SPCPUT
�ESPOFT�BOE�"*�QSPEVDUT��.PSFPWFS
�B�MBSHF�TDBMF�BVUPNBUJPO�
JT�FYQFDUFE�UP�UBLF�QMBDF�UISPVHIPVU�UIF�PWFSBMM�TPDJBM�TZTUFN�JO�UIF�OFBS�GVUVSF��)PXFWFS
�
JU� XBT� EJDVMU� GPS� FYJTUJOH� EJHJUBM� UFDIOPMPHZ� UP� EFBM� XJUI� ˕WBMVBCMF� EBUB˖� EVF� UP� UIF�
QPTTJCJMJUJFT�PG�JOOJUF�EVQMJDBUJPO
�IBDLJOH�BOE�GPSHFSZ�
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PG� UIF� TPDJFUZ
� XF� BSF� XJUOFTTJOH� BVUPNBUFE� EJHJUBM� TZTUFNT� JO� PVS� EBJMZ� MJWFT� UISPVHI�
BVUPOPNPVT�WFIJDMFT
�SPCPUT
�ESPOFT�BOE�"*�QSPEVDUT��.PSFPWFS
�B�MBSHF�TDBMF�BVUPNBUJPO�
JT�FYQFDUFE�UP�UBLF�QMBDF�UISPVHIPVU�UIF�PWFSBMM�TPDJBM�TZTUFN�JO�UIF�OFBS�GVUVSF��)PXFWFS
�
JU� XBT� EJDVMU� GPS� FYJTUJOH� EJHJUBM� UFDIOPMPHZ� UP� EFBM� XJUI� ˕WBMVBCMF� EBUB˖� EVF� UP� UIF�
QPTTJCJMJUJFT� PG� JOOJUF� EVQMJDBUJPO
� IBDLJOH� BOE� GPSHFSZ�� *G� BVUPNBUFE� FDPOPNJD� TZTUFN�
DPVME�CF�EVQMJDBUFE�JOOJUFMZ
�IBDLFE�PS�GPSHFE
�UIBU�JT
�JG�UIF�BVUPNBUFE�TPDJBM�TZTUFN�EJE�
OPU�PQFSBUF�BT�BHSFFE�CZ� UIF�DPNNVOJUZ
� JUT�PVUDPNF�XJMM� TVSQBTT� UIF�DPOTFRVFODF�PG�B�
TJNQMF� BDDJEFOU�� NBO�NBEF� DBUBTUSPQIF� XJUI� UIF� DPOTFRVFODFT� TJNJMBS� UP� OBUVSBM�
EJTBTUFST�NBZ� PDDVS�� "T� CMPDLDIBJO� QSPWJEFT� JNQPTTJCJMJUZ� PG� GPSHFSZ� PG� EJHJUBM� EBUB� BOE�
JSSFWFSTJCJMJUZ�PG�DPOUSBDU�FYFDVUJPO�XIJDI�HFOFSBM�EJHJUBM� UFDIOPMPHJFT�DBOOPU�HVBSBOUFF
�
JU�TVQQMFNFOUT�XFBL�QPJOUT�PG�EJHJUBM�UFDIOPMPHJFT�BOE�FYFSUT�UIF�QPUFOUJBM�BOE�QPTTJCJMJUZ�
PG�EJHJUBM�FDPOPNZ�� *G�#JUDPJO�CFHBO�BT�B� UPLFO�CVU�VMUJNBUFMZ� MFE� UP� UIF�EFWFMPQNFOU�PG�
CMPDLDIBJO� JOEVTUSZ
� UIF� QSPUPDPM� FDPOPNZ� XIJDI� TQSPVUFE� GSPN� %F'J� XJMM� FYQBOE� BOE�
FYUFOE�UP�SFTUSVDUVSF�UIF�PWFSBMM�QPMJUJDT
�TPDJFUZ�BOE�FDPOPNZ�JOUP�QSPUPDPM�CBTFE�EJHJUBM�
TZTUFN
�BOE�CMPDLDIBJO�XJMM� TFSWF�BT� UIF� USVTU� JOGSBTUSVDUVSF�XIJDI�BMMPXT�TBGF�PQFSBUJPO�
PG� BVUPNBUFE� QSPUPDPM� FDPOPNZ� BOE� QSPUPDPM� TPDJBM� TZTUFN�� /PX
�XF� BSF� POMZ� OFBS� UIF�
TUBSU�PG�UIF�USBOTJUJPO�

5IF�FOUJSF�QSPDFTT�PG� USBOTGPSNBUJPO�XJMM�QSPCBCMZ� UBLF�B�HSFBU�EFBM�PG� UJNF��"CPWF�
BMM
� UIF� UFDIOPMPHJDBM� SFTPVSDF� GPS� UIF� USBOTGPSNBUJPO� JT� JOTVDJFOU�� $VSSFOUMZ
� UIF�
JNBHJOBUJPO
�XJMM�BOE�EFNBOE�GPS�CMPDLDIBJO�UFDIOPMPHZ�JT�PWFSGVMM
�CVU�UIF�JNQMFNFOUFE�
UFDIOPMPHJFT� BSF� OPU� FOPVHI� UP� MJWF� VQ� UP� UIF� FYQFDUBUJPOT�� *O� PSEFS� UP� FTUBCMJTI� UIF�
QSPUPDPM� FDPOPNZ
� XIFSF� QMFEHFT
� DPOTFOTVT� BOE� DPOUSBDUT� CFUXFFO� JOEJWJEVBMT� PG� UIF�
DPNNVOJUZ� BOE� BVUIPSJUJFT� PQFSBUF� XJUI� NJOJNVN� JOUFSWFOUJPO� PG� CSPLFST� PS�
SFQSFTFOUBUJWFT
� BOE� QSPUPDPM�CBTFE� TPDJFUZ� JO� XIJDI� UIF� TZTUFN� PQFSBUFT� BT� BHSFFE� CZ�
UIF�DPNNVOJUZ
�UIF�GPMMPXJOH�EFUBJMT�OFFE�UP�CF�EFBMU�XJUI��

'JSTU
�EBUB�QSPDFTTJOH�QFSGPSNBODF�TIPVME�CF�FOIBODFE�UP�UIF�MFWFM�UIBU�JT�TVDJFOU�
PS�DMPTF�UP�TVDJFOU�UP�PQFSBUF�UIF�DVSSFOU�FDPOPNJD�PS�TPDJBM�TZTUFN��

4FDPOE
�UIF�DPTU�PG�DPOUJOVFE�CMPDLDIBJO�TFSWJDJOH�TIPVME�CF�SFMBUJWFMZ�JOFYQFOTJWF�
BOE� TUBCMF�� *G� UIF� DPTU� PG� CMPDLDIBJO� VDUVBUFT� TIBSQMZ
� B� QSFEJDUBCMF� BOE� TVTUBJOBCMF�
TFSWJDF�DBOOPU�CF�QSPWJEFE��"GUFS�BMM
�IJHI�WBSJBCJMJUZ�PG�UIF�DPTU�JT�XIBU�IJOEFST�UIF�TQSFBE�
PG�CMPDLDIBJO���

5IJSE
�BO�FYFDVUJPO�FOWJSPONFOU�XIJDI�HVBSBOUFFT�TBGF�USFBUNFOU�PG�WBSJPVT�EJHJUBM�
EBUB� BOE� GBJMQSPPG� PQFSBUJPO�PG� QSPUPDPM� TIPVME�CF�QSPWJEFE��(FOFSBMMZ
� UIJT� DPOEJUJPO� JT�
JNQMFNFOUFE� UISPVHI� UIF�NFUIPEPMPHZ�OBNFE� ˕4NBSU�$POUSBDU˖� QSPQPTFE�CZ�&UIFSFVN
�
CVU� UJNF� IBT� SFQFUJUJWFMZ� UBVHIU� VT� UIF� WVMOFSBCJMJUZ� PG� &UIFSFVN�QSPQPTFE� 4NBSU�
$POUSBDU�� 5IFSFGPSF
� BO� FOIBODFE� NFUIPEPMPHZ� XIJDI� DBO� TVQQMFNFOU� UIF� TFDVSJUZ�
WVMOFSBCJMJUZ�PG�4NBSU�$POUSBDU��

'PVSUI
� UIF�OFUXPSL�TIPVME�CF�EFDFOUSBMJ[FE
� JO�XIJDI� JUT�NBOBHFNFOU�BVUIPSJUZ� JT�
OPU� WFTUFE� JO� B� TQFDJD� QFSTPO� PS� HSPVQ�� 'PS� TPNF� UJNF
� HPWFSONFOUT� BOE� DPSQPSBUJPOT�
IBWF� DBSSJFE� PVU� WBSJPVT� QSPKFDUT� XJUI� QSJWBUF� CMPDLDIBJO�� 8IJMF� UIFTF� BUUFNQUT� BSF�
NFBOJOHGVM� JO� TPNF� TFOTF
� UIF� NBSLFU� BMSFBEZ� NBEF� UIF� DPODMVTJPO� UIBU� QSJWBUF�
CMPDLDIBJOT� DBOOPU� FYDFFE� UIF� MFWFM� PG� USVTU� QSPWJEFE� CZ� EFDFOUSBMJ[FE� CMPDLDIBJOT�� *O�
CMPDLDIBJO
�EFDFOUSBMJUZ� JT�OPU�B� MPGUZ� JEFBM
�NPSBM�TVQFSJPSJUZ�PS�TQMFOEJE�QSPQBHBOEB�PG�
JEFBMJTUT�� JU� JT� B� TUSVDUVSBM� JOTUSVNFOU� XIJDI� SFTUSJDUT� B� TQFDJD� QFSTPO� PS� HSPVQ� GSPN�
EPNJOBUJOH� PS� FYFSUJOH� FYDMVTJWF� DPOUSPM� PWFS� UIF� CMPDLDIBJO� OFUXPSL
� UIFSFCZ�
TJHOJDBOUMZ� PWFSDPNJOH� UIF� 4JOHMF�QPJOU� 'BJMVSF� QSPCMFN�� 5IFSFGPSF
� TFDVSJOH�
EFDFOUSBMJUZ�JT�B�UBTL�EJSFDUMZ�SFMBUFE�UP�˕USVTU 
̟�UIF�QVSQPTF�PG�FYJTUFODF�PG�CMPDLDIBJO��
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WVMOFSBCJMJUZ�PG�4NBSU�$POUSBDU��
'PVSUI
� UIF�OFUXPSL�TIPVME�CF�EFDFOUSBMJ[FE
� JO�XIJDI� JUT�NBOBHFNFOU�BVUIPSJUZ� JT�

OPU� WFTUFE� JO� B� TQFDJD� QFSTPO� PS� HSPVQ�� 'PS� TPNF� UJNF
� HPWFSONFOUT� BOE� DPSQPSBUJPOT�
IBWF� DBSSJFE� PVU� WBSJPVT� QSPKFDUT� XJUI� QSJWBUF� CMPDLDIBJO�� 8IJMF� UIFTF� BUUFNQUT� BSF�
NFBOJOHGVM� JO� TPNF� TFOTF
� UIF� NBSLFU� BMSFBEZ� NBEF� UIF� DPODMVTJPO� UIBU� QSJWBUF�
CMPDLDIBJOT� DBOOPU� FYDFFE� UIF� MFWFM� PG� USVTU� QSPWJEFE� CZ� EFDFOUSBMJ[FE� CMPDLDIBJOT�� *O�
CMPDLDIBJO
�EFDFOUSBMJUZ� JT�OPU�B� MPGUZ� JEFBM
�NPSBM�TVQFSJPSJUZ�PS�TQMFOEJE�QSPQBHBOEB�PG�
JEFBMJTUT�� JU� JT� B� TUSVDUVSBM� JOTUSVNFOU� XIJDI� SFTUSJDUT� B� TQFDJD� QFSTPO� PS� HSPVQ� GSPN�
EPNJOBUJOH� PS� FYFSUJOH� FYDMVTJWF� DPOUSPM� PWFS� UIF� CMPDLDIBJO� OFUXPSL
� UIFSFCZ�
TJHOJDBOUMZ� PWFSDPNJOH� UIF� 4JOHMF�QPJOU� 'BJMVSF� QSPCMFN�� 5IFSFGPSF
� TFDVSJOH�
EFDFOUSBMJUZ�JT�B�UBTL�EJSFDUMZ�SFMBUFE�UP�˕USVTU 
̟�UIF�QVSQPTF�PG�FYJTUFODF�PG�CMPDLDIBJO��

-BTUMZ
� UIF� GUI
� 6*�69� JTTVF� PG� TFSWJDFT� XJUI� CMPDLDIBJO� BQQMJFE� TIPVME� CF�
BEESFTTFE��5IF�JTTVF�DBO�MBSHFMZ�CF�DBUFHPSJ[FE�JOUP�UXP��'JSTU
�XIFO�VTJOH�CMPDLDIBJO�UIF�
JOEJWJEVBMT�BSF� GPSDFE� UP� MFBSO�IPX� UP�NBOBHF�TFDVSJUZ�LFZ�PS�QSJWBUF�LFZ�CZ� UIFNTFMWFT�
BOE� CFBS� UIF� SJTL� PG� NBOBHFNFOU�� 'PS� UIPTF� OFX� UP� CMPDLDIBJO
� JU� JT� RVJUF� VOGBNJMJBS
�
JODPOWFOJFOU� BOE� CVSEFOTPNF�� 4FDPOE
� XIFO� VTJOH� E"QQ� TFSWJDF� UPLFO
� UIF� NBJOOFU�
UPLFO�NVTU�CF�QBJE�BT�GFF��.FUBQIPSJDBMMZ
�UIJT�JT�OPU�EJFSFOU�UP�IBWJOH�UP�BDRVJSF�EPMMBS�
GPS� GFF� XIFO� POF� XJTIFT� UP� QBZ� VTJOH� ,PSFBO� 8PO�� 8IJMF� JU� NBZ� MPPL� JOTJHOJDBOU
�
QSPCMFNT�DBVTFE�CZ�GFF�JT�POF�PG�UIF�CJHHFTU�GBDUPST�JO�NBLJOH�CMPDLDIBJO�EJDVMU�UP�VTF�
BOE�IJOEFSJOH�UIF�FYQBOTJPO�PG�E"QQ�TFSWJDFT�BOE�UIF�CMPDLDIBJO�FDPTZTUFN��

5IF� WF� QSPCMFNT� NFOUJPOFE� BCPWF� IBWF� CFFO� BDLOPXMFEHFE� CZ� UIF� CMPDLDIBJO�
JOEVTUSZ� BT� ˕DIBMMFOHFT˖� TJODF� MPOH� BHP�� *O� 1SPUPDPO� /FUXPSL
� XF� XJMM� QSPWJEF�
DPNQSFIFOTJWF� TPMVUJPOT� UP� UIFTF� QSPCMFNT�� .PSFPWFS
� UFDIOPMPHJDBM� EFWFMPQNFOU� BOE�
TFDVSJOH� VTBCJMJUZ
� PS� IBWJOH� FYDFMMFOU� UFDIOPMPHZ� BOE� EFWFMPQJOH� JOUP� B� TVDDFTTGVM�
CMPDLDIBJO�QSPKFDU�BSF�WFSZ�EJTUJODU�PCKFDUJWFT��)PXFWFS�FYDFMMFOU�UIF�UFDIOPMPHZ�NBZ�CF
�
UIF� UFDIOPMPHZ� JUTFMG� EPFT� OPU� HVBSBOUFF� FYUFOTJWF� VTF� PS� BEPQUJPO� CZ� UIF� TPDJFUZ��
5IFSFGPSF
�BO�FMBCPSBUF�QMBO�JT�OFFEFE�GPS�CMPDLDIBJO�UP�TFDVSF�VTBCJMJUZ�PS�CF�BEPQUFE�CZ�
UIF�TPDJFUZ�� *O�QBSUJDVMBS
�XJUI�&UIFSFVN�DFNFOUJOH� JUT�QPTJUJPO� JO� UIF� JOEVTUSZ� GPMMPXJOH�
JUT� USBOTJUJPO� GSPN� UPLFO� JTTVBODF� QMBUGPSN� UP� BTTFU� NBOBHFNFOU� QMBUGPSN� BOE� PUIFS�
OVNFSPVT�CMPDLDIBJO�QSPKFDUT�PQUJOH�UP�DPNQFUF�XJUI�&UIFSFVN
�B�TPMVUJPO�PO�IPX�B�OFX�
QSPKFDU�DBO�FOUFS�UIF�NBJOOFU�NBSLFU�XBT�OFFEFE��

"T� B� TPMVUJPO� UP� UIJT
� XF� DIPTF� HBNF� JOEVTUSZ� BOE� NFUBWFSTF�� #BTFE� PO� UIF�
FYQFSJFODF�BOE�BOBMZTJT�SFTVMUT�BDRVJSFE�GSPN�UIF�CMPDLDIBJO�JOEVTUSZ
�XF�TFFL�UP�QSPWJEF�
B� CMPDLDIBJO� TFSWJDF� TQFDJBMJ[FE� GPS� 	POMJOF
� HBNFT� BOE� NFUBWFSTFT�� $POTJEFSJOH� UIBU�
CMPDLDIBJO� UFDIOPMPHZ� WFSJFT� BOE�QSPUFDUT� ˕WBMVBCMF� EJHJUBM� EBUB 
̟� WBSJPVT� UZQFT� PG� EBUB�
DSFBUFE� GSPN� HBNFT� PS� NFUBWFSTF� BSF� B� HSFBU� U�� "U� MFBTU� JO� HBNFT� PS� NFUBWFSTF
� UIF�
USBOTGPSNBUJPO�PG�BOBMPH�EBUB�UP�EJHJUBM� GPS�TUPSBHF� JO�CMPDLDIBJO� JT�OPU�OFFEFE
�BOE�POF�
DBO�POMZ�GPDVT�PO�JNQMFNFOUBUJPO�BOE�OFFE�OPU�XBTUF�UJNF�XPSSZJOH�BOE�UIJOLJOH�BCPVU�
SFHVMBUJPO��5IF�JOEVTUSZ�BMSFBEZ�IBT�B�TPNFXIBU�VOTUBCMF�BOE�JNNBUVSF�NBSLFU�JO�XIJDI�
EJHJUBM� JUFNT� BSF� USBEFE�� "MTP
� XIFO� HBNF� JT� DPNCJOFE� XJUI� CMPDLDIBJO
� GSBVEVMFOU�
BDUJWJUJFT� JO� UIF� HBNF� JOEVTUSZ� DBO� CF� QSFWFOUFE
� BOE� UIF� BDRVJSFE� JUFNT� BOE� HBNF�
SFDPSET� DBO� CF� NBJOUBJOFE� BOE� TUPSFE� FWFO� JG� UIF� HBNF� TFSWJDF� JT� DMPTFE� PS� UIF� HBNF�
EFWFMPQFS� TIVUT� EPXO� TP� UIBU� UIF� JUFNT� DBO� CF� VTFE� JO� PUIFS� HBNFT�� 5IJT� XJMM� BMMPX�
QSPUFDUJPO� PG� BTTFUT� BOE� SJHIUT� PG� VTFST� XIP� XFSF� PSJHJOBMMZ� OFHMFDUFE� BOE� WJPMBUFE
�
UIFSFCZ� BDUJWBUJOH� B� OFX� EJHJUBM� FDPOPNZ� FDPTZTUFN� JO� XIJDI� B� WBSJFUZ� PG� EJHJUBM� JUFNT�
QSPEVDFE� JO� HBNFT� PS� NFUBWFSTFT� BSF� EJTUSJCVUFE� JO� UIF� NBSLFU�� 5IFSF� BMSFBEZ� FYJTU�
WBSJPVT� BUUFNQUT� UP� DPNCJOF� HBNF� BOE� CMPDLDIBJO� TVDI� BT� /'5�� #Z� QSPQPTJOH� B�
NFUIPEPMPHZ� GPS� MJOLJOH� WBSJPVT� HBNF�EBUB� UP�CMPDLDIBJO
�1SPUPDPO�/FUXPSL�XJMM� BJN� UP�
FOIBODF�UIF�BTTFUT�BOE�SJHIUT�PG�HBNFST�BOE�FTUBCMJTI�B�VTFS�CBTFE�NFUBWFSTF�FDPTZTUFN��
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USBOTGPSNBUJPO�PG�BOBMPH�EBUB�UP�EJHJUBM� GPS�TUPSBHF� JO�CMPDLDIBJO� JT�OPU�OFFEFE
�BOE�POF�
DBO�POMZ�GPDVT�PO�JNQMFNFOUBUJPO�BOE�OFFE�OPU�XBTUF�UJNF�XPSSZJOH�BOE�UIJOLJOH�BCPVU�
SFHVMBUJPO��5IF�JOEVTUSZ�BMSFBEZ�IBT�B�TPNFXIBU�VOTUBCMF�BOE�JNNBUVSF�NBSLFU�JO�XIJDI�
EJHJUBM� JUFNT� BSF� USBEFE�� "MTP
� XIFO� HBNF� JT� DPNCJOFE� XJUI� CMPDLDIBJO
� GSBVEVMFOU�
BDUJWJUJFT� JO� UIF� HBNF� JOEVTUSZ� DBO� CF� QSFWFOUFE
� BOE� UIF� BDRVJSFE� JUFNT� BOE� HBNF�
SFDPSET� DBO� CF� NBJOUBJOFE� BOE� TUPSFE� FWFO� JG� UIF� HBNF� TFSWJDF� JT� DMPTFE� PS� UIF� HBNF�
EFWFMPQFS� TIVUT� EPXO� TP� UIBU� UIF� JUFNT� DBO� CF� VTFE� JO� PUIFS� HBNFT�� 5IJT� XJMM� BMMPX�
QSPUFDUJPO� PG� BTTFUT� BOE� SJHIUT� PG� VTFST� XIP� XFSF� PSJHJOBMMZ� OFHMFDUFE� BOE� WJPMBUFE
�
UIFSFCZ� BDUJWBUJOH� B� OFX� EJHJUBM� FDPOPNZ� FDPTZTUFN� JO� XIJDI� B� WBSJFUZ� PG� EJHJUBM� JUFNT�
QSPEVDFE� JO� HBNFT� PS� NFUBWFSTFT� BSF� EJTUSJCVUFE� JO� UIF� NBSLFU�� 5IFSF� BMSFBEZ� FYJTU�
WBSJPVT� BUUFNQUT� UP� DPNCJOF� HBNF� BOE� CMPDLDIBJO� TVDI� BT� /'5�� #Z� QSPQPTJOH� B�
NFUIPEPMPHZ� GPS� MJOLJOH� WBSJPVT� HBNF�EBUB� UP�CMPDLDIBJO
�1SPUPDPO�/FUXPSL�XJMM� BJN� UP�
FOIBODF�UIF�BTTFUT�BOE�SJHIUT�PG�HBNFST�BOE�FTUBCMJTI�B�VTFS�CBTFE�NFUBWFSTF�FDPTZTUFN�
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03 Technology

1SPUPDPO�/FUXPSL�JT�B�NBJOOFU�PQFSBUFE�XJUI�.JUVN�CMPDLDIBJO��.JUVN�JT�CBTFE�PO�
*4""$��$POTFOTVT� 1SPUPDPM
�XIJDI� JT� B� 1#'5� � � JNQMFNFOUBUJPO��.JUVN� JT� B� DPEF�XSJUUFO�
UXJDF�� %VSJOH� PVS� QSFWJPVT� QSPKFDU
� #04DPJO
� PVS� UFBN� IBE� EFWFMPQFE� BOE� MBVODIFE�
4FCBL� � 
� B� 1#'5�CBTFE� CMPDLDIBJO� JNQMFNFOUBUJPO�� #BTFE� PO� UIF� FYQFSJFODFT� PG�
EFWFMPQJOH� BOE� PQFSBUJOH� 4FCBL
� .JUVN� XBT� DPNQMFUFMZ� SFXSJUUFO
� BOE� XBT� EFWFMPQFE�
GSPN�TDSBUDI�KVTU�MJLF�4FCBL��0VS�UFBN�DBSFGVMMZ�SFWJFXFE�UIF�DSJUJDBM�NJOE
�TUSFOHUIT�BOE�
XFBLOFTTFT� PG� BMHPSJUINT� BOE� TPVSDF� DPEFT� PG� QSFWJPVT� 1#'5� JNQMFNFOUBUJPOT� TVDI� BT�
4UFMMBS
� 5FOEFSNJOU
� )ZQFSMFEHFS� BOE� &04
� CBTFE� PO� XIJDI� XF� CVJMU� B� QSPEVDU� XJUI�
QSPDFTTJOH� QFSGPSNBODF� BOE� TUBCJMJUZ� TVDJFOU� GPS� BQQMJDBUJPO� JO� UIF� JOEVTUSZ�� *O�
QBSUJDVMBS
� B� MPU� PG� FPSU� XBT� QVU� JOUP� CVJMEJOH� B� OFUXPSL� DMPTFS� UP� UIF� HPBM� PG�
EFDFOUSBMJ[BUJPO� CBTFE� PO� 1#'5� BMHPSJUIN�� "MTP
� UIF� DPODFQU� PG� ˕.PEFM˖� XIJDI�
DPSSFTQPOET� UP� UIF� 4NBSU� $POUSBDU� PG� CMPDLDIBJO� QMBUGPSNT� XBT� BEPQUFE�� ˕.PEFM˖� JT�
.JUVN˖T�VOJRVF�EFWFMPQNFOU�NFUIPEPMPHZ�UISPVHI�XIJDI�WBSJPVT�EBUB�GPSNBUT�BOE�MPHJDT�
DBO�CF�JNQMFNFOUFE�UP�BDDFQU�BOE�GVMMM�CVTJOFTT�EFNBOET�VTJOH�.JUVN�CMPDLDIBJO�DPSF�
BT� GSBNFXPSL��8IJMF�NPEFM˖T�QVSQPTFT�BOE� GFBUVSFT�BSF� TJNJMBS� UP� UIF�4NBSU�$POUSBDU�PG�
PUIFS�CMPDLDIBJO�QMBUGPSNT
�JU�JT�B�OFX�NFUIPEPMPHZ�XIJDI�DBO�TFDVSF�IJHI�MFWFM�PG�TBGFUZ�
BOE�HSFBUFS�GSFFEPN�JO�UFSNT�PG�JNQMFNFOUBUJPO�

7BSJPVT� OFX� UFDIOPMPHJFT� BOE� UFDIOJRVFT� XFSF� BQQMJFE� UP� .JUVN�� LFDDBL� 
�
LFDDBL� � FUD�� 4FWFSBM� GFBUVSFT� XIJDI� HVBSBOUFF� CMPDLDIBJO� QFSGPSNBODF� BOE� TUBCMF�
OFUXPSL� PQFSBUJPO� XFSF� TVQQMFNFOUFE� JODMVEJOH�� TVQQPSUJOH� WBSJPVT� IBTI� BMHPSJUINT��
GFBUVSF� BMMPXJOH� BT�JT� VTF� PG� BEESFTTFT� 	QSJWBUF� LFZ� BOE� QVCMJD� LFZ
� VTFE� CZ� #JUDPJO
�
&UIFSFVN�PS�4UFMMBS��BDDPVOU�NBOBHFNFOU�GFBUVSF�BMMPXJOH�TFQBSBUJPO�PG�UIF�BDDPVOU�BOE�
BEESFTT�XJUI� QVCMJD� LFZ� TP� UIBU� UIF� BDDPVOU� DBO� CF�NBOBHFE� TFQBSBUFMZ�� EBUB� TUSVDUVSF�
XIJDI�DBO�BDDPNNPEBUF�BMM� UZQFT�PG�EBUB�� GFBUVSF�BMMPXJOH�HSBGUJOH�PG�WBSJPVT�EBUBCBTFT�
EFQFOEJOH�PO�UIF�QVSQPTF��BEPQUJOH�"7-�5SFF�UP�JODSFBTF�CMPDLDIBJO�JOUFSOBM�EBUB�TFBSDI�
TQFFE��BEPQUJOH�"DUJOH�4VSBHF�(SPVQ�DPODFQU�XIJDI� JT� UIF� UFDIOPMPHJDBM� GPVOEBUJPO�PG�
EFDFOUSBMJ[FE�OFUXPSL��OPEF�WPUJOH�GFBUVSF�UISPVHI�XIJDI�OPEFT�DBO�QVU�PO�WPUF�UP�BEPQU�
NPEFMT� PS� SFFDU� DPEF� PS� QPMJDZ� DIBOHFT� PO� CMPDLDIBJO�� BOE
� OFUXPSL� EFTJHOFS� GFBUVSF�
XIJDI� BMMPXT� OFUXPSL� UP� PQFSBUF� JO� FYDFMTJT� XJUIPVU� IBWJOH� UP� TUPQ� PQFSBUJPO� FWFO� JO�
DBTFT� PG� DIBOHFT� JO� OFUXPSL� FOWJSPONFOU� BOE� DPNQPOFOUT�� *O� QBSUJDVMBS
� UIF� "DUJOH�
4VSBHF�(SPVQ� DPODFQU� JT� BO� JOTUSVNFOU�XIJDI�NPOJUPST� UIF� TPVOEOFTT� PG� OFUXPSL� BOE�
TFQBSBUF�OPEFT�BOE�BVUPNBUJDBMMZ�FYQFM�PS�BEE�OPEFT�XIJDI�NFFU�DFSUBJO�DPOEJUJPOT�GSPN�
PS� UP�UIF�DPOTFOTVT�OPEF�XIJMF�HVBSBOUFFJOH�OBMJUZ
�XIJDI� JT�B�EJTUJODU�DIBSBDUFSJTUJD�PG�
1#'5��5IJT� JT�B�NFUIPEPMPHZ�OFXMZ�BEPQUFE�CZ�.JUVN�UP� JNQMFNFOU�QFSNJTTJPO�OFUXPSL�
CBTFE�PO�1#'5��"MTP
�OFUXPSL�EFTJHOFS�GFBUVSF�BMMPXFE�LFZ�PQFSBUJPOT�SFMBUFE�UP�OFUXPSL�
NBOBHFNFOU� TVDI� BT� KPJO� BOE� FYQVMTJPO� PG� OPEFT
� DIBOHJOH� CMPDL� HFOFSBUJPO� TQFFE� PS�
NPEFM�VQEBUF�XJUIPVU�IBWJOH�UP�TUPQ�OFUXPSL�PQFSBUJPO�UP�NBJOUBJO�UIF�DPOTUBODZ�PG�UIF�
CMPDLDIBJO� OFUXPSL�� "MM� PG� UIF� GFBUVSFT� IBWF� CFFO� PQUJNJ[FE� TFWFSBM� UJNFT� BOE� XFSF�
SFQFBUFEMZ�UVOFE�UP�DSFBUF�UIF�CFTU�QFSGPSNBODF�VTJOH�UIF�NJOJNVN�OVNCFS�PG�DPEFT�
"�HPPE�QBSU�PG� UIF�BCPWFNFOUJPOFE� GFBUVSFT�IBT�BMSFBEZ�CFFO� JNQMFNFOUFE��5IF�EFUBJMT�
PO�OFX�UFDIOPMPHJFT�OFXMZ�JOUSPEVDFE�CZ�.JUVN�XJMM�CF�QSPWJEFE�JO�B�TFQBSBUF�5FDIOJDBM�
1BQFS��5IJT�8IJUFQBQFS�XJMM�EFTDSJCF�DPSF�FMFNFOUT�PG�.JUVN�BOE�UIFJS�DIBSBDUFSJTUJDT��

����핓�퍇뫛잧힓

[3]

[2]
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NBOBHFNFOU� TVDI� BT� KPJO� BOE� FYQVMTJPO� PG� OPEFT
� DIBOHJOH� CMPDL� HFOFSBUJPO� TQFFE� PS�
NPEFM�VQEBUF�XJUIPVU�IBWJOH�UP�TUPQ�OFUXPSL�PQFSBUJPO�UP�NBJOUBJO�UIF�DPOTUBODZ�PG�UIF�
CMPDLDIBJO� OFUXPSL�� "MM� PG� UIF� GFBUVSFT� IBWF� CFFO� PQUJNJ[FE� TFWFSBM� UJNFT� BOE� XFSF�
SFQFBUFEMZ�UVOFE�UP�DSFBUF�UIF�CFTU�QFSGPSNBODF�VTJOH�UIF�NJOJNVN�OVNCFS�PG�DPEFT�

"� HPPE� QBSU� PG� UIF� BCPWFNFOUJPOFE� GFBUVSFT� IBT� BMSFBEZ� CFFO� JNQMFNFOUFE�� 5IF�
EFUBJMT� PO� OFX� UFDIOPMPHJFT� OFXMZ� JOUSPEVDFE� CZ� .JUVN� XJMM� CF� QSPWJEFE� JO� B� TFQBSBUF�
5FDIOJDBM� 1BQFS�� 5IJT� 8IJUFQBQFS� XJMM� EFTDSJCF� DPSF� FMFNFOUT� PG� .JUVN� BOE� UIFJS�
DIBSBDUFSJTUJDT��
01 Consensus Algorithm

*4""$�� � JT� B� DPOTFOTVT� QSPUPDPM� XIJDI� NPEJFE� BOE� FOIBODFE� 1#'5� 	1SBDUJDBM�
#Z[BOUJOF�'BVMU�5PMFSBODF
�BMHPSJUIN
�HVBSBOUFFJOH�CMPDL�OBMJUZ
�BOE�MJWFOFTT�BOE�TBGFUZ�
XJUIJO�B�MJNJUFE�GBVMU�UPMFSBODF��

5IF� SFBTPO� XIZ� XF� DIPTF� 1#'5�CBTFE� DPOTFOTVT� QSPUPDPM� XBT� UIBU� MBSHF�TDBMF�
TFSWJDF�XJUI�GBTU�QSPDFTTJOH�TQFFE�IBE�UP�CF�QSPWJEFE�GPS�UIF�CMPDLDIBJO�UP�CF�BQQMJFE�UP�
UIF�JOEVTUSZ��"MTP
�BT�EBUB�OBMJ[BUJPO�UBLFT�BU�MFBTU�B�GFX�NJOVUFT�BOE�VQ�UP�BO�IPVS�XJUI�
1P8
� JU� JT�OPU�TVJUBCMF�GPS� JOEVTUSJBM�BOE�CVTJOFTT�TFUUJOHT�XIJDI�SFRVJSF�BMNPTU�SFBM�UJNF�
EBUB� QSPDFTTJOH�� 'PS� CMPDLDIBJO� UP� CF� VTFE� JO� JOEVTUSJBM� TFUUJOHT
� BMNPTU� SFBM�UJNF� EBUB�
OBMJUZ�JT�SFRVJSFE
�BOE�1#'5�JT�UIF�NPTU�TVJUBCMF�BMHPSJUIN�GPS�TVDI��*4""$�
�B�DPOTFOTVT�
QSPUPDPM� XIJDI� JNQSPWFE� 1#'5� BMTP� HVBSBOUFFT� EBUB� OBMJUZ� BOE� MJWFMJOFTT� BOE� TBGFUZ�
XJUIJO�B� MJNJUFE� GBVMU� UPMFSBODF� 	G�
� G�UIF�OVNCFS�PG� GBVMUZ�OPEFT
��#FMPX� JT�B�HVSF�PG�
NFTTBHF�EFMJWFSZ�BOE�DPOTFOTVT�QSPDFTT�BNPOH�OPEFT�JO�UIF�*4""$��BMHPSJUIN�

[4]
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5IF� OPEF� HSPVQT� XIJDI� QBSUJDJQBUF� JO� UIF� DPOTFOTVT� QSPDFTT� PG� *4""$�� BSF� DBMMFE�
TVSBHF� HSPVQT�� 5IFZ� FMFDU� BDUJOH� TVSBHF� HSPVQT� DPNQPTFE� PG� SBOEPN� OPEFT� FWFSZ�
SPVOE��5IBU� JT
� UIF�DPOTFOTVT�QSPDFTT�PG�UIF�PSJHJOBM�1#'5�XBT�SFTUSVDUVSFE�CZ�SBOEPNMZ�
FMFDUJOH� B� DFSUBJO� OVNCFS� PG� BDUJOH� TVSBHF� HSPVQ� BNPOH� UIF� TVSBHF� HSPVQ� BU� FWFSZ�
DPOTFOTVT� SPVOE
� BOE� UIFO� FMFDUJOH� B� MFBEFS� XIJDI� QSPQPTFT� B� OFX� CMPDL� BNPOH� UIF�
BDUJOH�TVSBHF�HSPVQ��5IF�SFBTPO�GPS�BEPQUJOH�"DUJOH�4VSBHF�JT�UP�DIFDL�UIF�BDUJPOT�PG�B�
DFSUBJO� OVNCFS� PG� OPEFT� FWFSZ� SPVOE� BOE� NPOJUPS� OPEF� TPVOEOFTT� BU� BMM� UJNFT�� 5IF�
DPOTFOTVT�QSPDFTT�PG�*4""$��BMHPSJUIN�DPOTJTUT�PG�UIF�UISFF�TUBHFT�PG�*OJU��4JHO���"DDFQU��

%VSJOH�UIF�*OJU�TUBHF
�BMM�OPEFT�QBSUJDJQBUJOH�JO�UIF�DPOTFOTVT�	4VSBHF�(SPVQ
�WFSJGZ�
BHSFFNFOU�PO�UIF�CMPDL�HFOFSBUFE� JO�UIF�QSFWJPVT�SPVOE
�DPOUBJO�UIF�SFTVMU� JO� UIF�CBMMPU�
BOE�TFOE�JU�UP�UIF�TVSBHF�HSPVQ��*G�UIF�SFTVMU�JT�OPU�BCPWF�UISFTIPME
�UIF�*OJU�TUBHF�GPS�UIF�
OFYU� SPVOE� CFHJOT� BOE� UIF� WPUJOH� GPS� UIF� CMPDL� JT� DBSSJFE� PVU� BHBJO�� *G� UIF� BHSFFNFOU� JT�
NBEF
� UIF�CMPDL�HFOFSBUFE� GSPN�UIF�QSFWJPVT�SPVOE� JT� SFDPSEFE�PO�UIF�CMPDLDIBJO�BOE�B�
OFX� SPVOE� CFHJOT�� "U� UIJT�NPNFOU
� UIF� TVSBHF� HSPVQ� SFDPSET� UIF� BHSFFE� CMPDL� PO� UIF�
CMPDLDIBJO� BOE� NPWFT� UP� 4JHO� TUBHF�� "U� UIF� 4JHO� TUBHF� UIF� 1SPQPTFS� XIP� XJMM� QSPQPTF�
CMPDL�HFOFSBUJPO�GPS�UIJT�SPVOE�BOE�UIF�BDUJOH�TVSBHF�HSPVQ�NFNCFST�BSF�FMFDUFE�VTJOH�
SBOEPN� GVODUJPO��"DUJOH� TVSBHF�HSPVQ�WBMJEBUFT� UIF�1SPQPTFS˖T�QSPQPTBM� BOE� TFOET� UIF�
SFTVMU�UP�UIF�FOUJSF�TVSBHF�HSPVQ��3FHBSEMFTT�PG�UIF�WPUJOH�SFTVMU�PG�BDUJOH�TVSBHF�HSPVQ�
BU� 4JHO� TUBHF
� UIF� TVSBHF� HSPVQ� DPOEVDUT� WPUJOH� GPS� UIF� "DDFQU� TUBHF
� BOE� JG� UIF�
BHSFFNFOU�JT�NBEF�B�OFX�*/*5�TUBHF�JT�PQFOFE�
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BHSFFNFOU�JT�NBEF�B�OFX�*/*5�TUBHF�JT�PQFOFE�
5IF�QSPDFTT�PG�*OJU�4JHO�"DDFQU�JT�BT�GPMMPXT�

Waiting
INIT Vote

New
INIT Vote

Majority
agree to 

store block

Waiting
INIT Vote

New
ACCEPT

Vote

Waiting
Proposal

New
Proposal

Waiting
ACCEPT 

Vote

+2/3

+2/3

no +2/3
INIT Vote

no +2/3
 ACCEPT Vote

Invalid block or 
not received 

in time

5IF�SFBTPO�XIZ�B�DFSUBJO�OVNCFS�PG�BDUJOH�TVSBHF�HSPVQ�JT�FMFDUFE�JT�UP�SBOEPNMZ�
TBNQMF� OPEFT� JO� FMFDUJOH� UIF�1SPQPTFS� UP� SVMF� PVU� GBVMUZ� OPEFT�� *G� B� DFSUBJO� OPEF� TIPXT�
JSSFHVMBS� QBUUFSOT� FYDFFEJOH� UIF� MJNJU
� UIF� OPEF� JT� FYQFMMFE� GSPN� UIF� TVSBHF� HSPVQ�� 4P
�
UIF� QSPDFTT� FYJTUT� UP� DPOTUBOUMZ�NPOJUPS� GBVMUZ� PS� VOTPVOE� OPEFT� JO� UIF� TVSBHF� HSPVQ�
XIJDI�QFSGPSNT� DPOTFOTVT� BOE� SFQMBDF�OPEFT�CFMPX� UISFTIPME� TP� UIBU� UIF� TPVOEOFTT�PG�
UIF�FOUJSF�OFUXPSL�JT�NBJOUBJOFE��5ISPVHI�TVDI�QSPDFTT
�GBVMUZ�OPEFT�DBO�CF�TDSFFOFE�PVU�
GSPN�UIF�TVSBHF�HSPVQ��0OMZ�UIF�OPEFT�XIJDI�NFFU�DFSUBJO�TUBOEBSET�TFU�CZ�UIF�QSPUPDPM�
BSF�HJWFO�UIF�DIBODF�UP�QBSUJDJQBUF�JO�DPOTFOTVT�CVJMEJOH�JO�PSEFS�UP�TVQQPSU�UIF�TUBCJMJUZ�
PG�UIF�OFUXPSL
�BOE�SBOEPN�QBSUJDJQBUJOH�OPEFT�BSF�HJWFO�UIF�PQQPSUVOJUZ�UP�CF�BDUJWF�JO�
UIF� CMPDLDIBJO� OFUXPSL� TP� UIBU� QFSNJTTJPOMFTT� OFUXPSL� JT� TFDVSFE� XIJMF� HVBSBOUFFJOH�
TUBCJMJUZ�
02 Node Operation Structure

5IFSF�FYJTU� UISFF� UZQFT�PG�OPEFT� JO�1SPUPDPO�/FUXPSL��'JSTU� JT� TVSBHF�HSPVQ�OPEF
�
BOE�XF�DBMM� UIFN�XPSLFST�BT� UIFZ�BSF� JO�DIBSHF�PG�CVJMEJOH� ˕DPOTFOTVT 
̟� UIF�NPTU�DSVDJBM�
FMFNFOU� JO� CMPDLDIBJO�� %VF� UP� UIF� DIBSBDUFSJTUJDT� PG� 1#'5� BMHPSJUIN
� UIF� OVNCFS� PG�
TVSBHF�HSPVQ�OPEFT�JT� MJNJUFE��6OEFS�1P8�UIFSF˖T�OP�MJNJUBUJPO�PO�UIF�OVNCFS�PG�OPEFT�
CVU� UIF� QSPDFTTJOH� QFSGPSNBODF� JT� MJNJUFE
� XIJMF� VOEFS� B� XFMM�JNQMFNFOUFE� 1#'5�
BMHPSJUIN�UIF�QSPDFTTJOH�TQFFE�DBO�SFBDI�VQ�UP�TFWFSBM�UIPVTBOE�GQT
�CVU�UIF�OVNCFS�PG�
OPEFT�DBOOPU�CF�JODSFBTFE�JOOJUFMZ��"T�VOEFS�1#'5�
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CVU� UIF� QSPDFTTJOH� QFSGPSNBODF� JT� MJNJUFE
� XIJMF� VOEFS� B� XFMM�JNQMFNFOUFE� 1#'5�
BMHPSJUIN�UIF�QSPDFTTJOH�TQFFE�DBO�SFBDI�VQ�UP�TFWFSBM�UIPVTBOE�GQT
�CVU�UIF�OVNCFS�PG�
OPEFT� DBOOPU� CF� JODSFBTFE� JOOJUFMZ�� "T� VOEFS� 1#'5� UIF� OVNCFS� PG� OPEFT� BOE�
QFSGPSNBODF� BSF� HFOFSBMMZ� JOWFSTFMZ� QSPQPSUJPOBM
� BO� PQUJNJ[FE� DPNCJOBUJPO� PG� UIF� UXP�
GBDUPST�JT�SFRVJSFE�DPOTJEFSJOH�UIF�TUBCJMJUZ
�FDPOPNJDT�BOE�EFDFOUSBMJUZ��8F�BJN�UP�TFDVSF�
BO� BQQSPQSJBUF� OVNCFS� PG� OPEFT� CZ� DBSSZJOH� PVU� WBSJPVT� UFTUT� BOE� PQUJNJ[BUJPO� XIJMF�
HSBEVBMMZ� FYQBOEJOH� UIF� OFUXPSL� JO� #FUB/FU� QIBTF�� "MTP
� 1SPUPDPO� /FUXPSL� BJNT� UP�
QSPWJEF�OFUXPSL�QFSGPSNBODF� TVDJFOU� GPS� BQQMJDBUJPO� JO� JOEVTUSJBM� TFUUJOHT
� BOE� TP� UIF�
QSPDFTTJOH�QFSGPSNBODF�FYDFFEJOH�B�DFSUBJO�MFWFM�BOE�TUBCMF�OFUXPSL�CBOEXJEUI�NVTU�CF�
TFDVSFE� UP� PQFSBUF� TVSBHF� OPEFT�� 5IBU� JT
� DFSUBJO� QFSGPSNBODF� BOE� TUBCJMJUZ� DPOEJUJPOT�
TIPVME�CF�NFU�UP�PQFSBUF�OPEFT��5IF�JOGPSNBUJPO�PO�UIF�SFRVJSFNFOUT�GPS�OPEF�PQFSBUJPO�
TIBMM�CF�QSPWJEFE�TFQBSBUFMZ��

5IF�TUSVDUVSF�PG�1SPUPDPO�/FUXPSL�JT�BT�GPMMPXT�

Candidate nodes meeting the 
requirements agreed upon 
by the network automatically 
join the network

Consensus Node which meet 
conditions for disqualification 
or are found to be involved in 
malpractices are demoted to 
the General Node Group or 
are kicked out of the network

Non-Consensus node Group
(Candidate Nodes & Watcher Nodes)

Suffrage Group
(Consensus nodes)

Acting Suffrage Group
(Instant Group)

Protocon Network Node Structure



142021 © Digital Transformation Network, LTD. All Rights Reserved.

Whitepaper v.0.6

0VUTJEF� UIF� TVSBHF� HSPVQ� FYJTUT� NVMUJQMF� OPO�DPOTFOTVT� OPEFT�� 5IFTF� HSPVQ� PG�
OPEFT�CBDL�VQ� UIF� BHSFFE�CMPDLT� BOE� BU� UIF� TBNF� UJNF�QSPWJEF�EBUB� JO� DBTF� PG� FYUFSOBM�
EBUB� SFUSJFWBM
� BOE� TP� UIF� TVSBHF� HSPVQ� DBO� GPDVT� PO� DPOTFOTVT� BOE� NPEFM� EBUB�
QSPDFTTJOH�BOE�UIF�QSPDFTTJOH�QFSGPSNBODF�PG�UIF�FOUJSF�CMPDLDIBJO�DBO�CF�FOIBODFE��"T�
XF� FYQFDU� UIBU� UIF� JODSFBTF� JO� CMPDLDIBJO� VTF� XJMM� MFBE� UP� UIF� FYQMPTJWF� JODSFBTF� JO�
SFRVFTUT� PO� OPU� POMZ� UIF� DPOTFOTVT� CVU� BMTP� EBUB� SFUSJFWBM
� UIF� SPMF� PG� OPO�DPOTFOTVT�
OPEF� HSPVQ� XJMM� CFDPNF� NPSF� JNQPSUBOU� PWFS� UJNF�� /PO�DPOTFOTVT� OPEF� HSPVQ� JT�
HFOFSBMMZ�PQFO�UP�OPEFT�XJUI�MPXFS�QFSGPSNBODF
�MFTT�TUSJDU�TFDVSJUZ�FOWJSPONFOU�BOE�MFTT�
TUBCMF� OFUXPSL� FOWJSPONFOU� UIBO� UIPTF� PG� TVSBHF� HSPVQ�OPEFT�� "MTP
� OPEFT�XJTIJOH� UP�
QBSUJDJQBUF�JO�UIF�DPOTFOTVT�QSPDFTT�NBZ�XBJU�BT�DBOEJEBUF�OPEF�JO�OPO�DPOTFOTVT�OPEF�
HSPVQ� BOE� SFQMBDF� OPEFT� FYQFMMFE� GSPN� UIF� TVSBHF� HSPVQ�� 5IF� FYQVMTJPO� BOE� KPJOJOH�
QSPDFTT� PG� OPEFT�XJMM� CF� DBSSJFE� PVU� UISPVHI� OPEF� WPUFT� JO� UIF� FBSMJFS� TUBHF� BOE�XJMM� CF�
BVUPNBUFE�VTJOH�BMHPSJUIN�JO�UIF�OFBS�GVUVSF��
)PXFWFS
� XF� DBOOPU� SFBDI� UIF� JEFBM� TUBUF� BU� POF� HP�� *O� PSEFS� GPS� UIF� QSPKFDU� UP� HSPX�
NBUVSF
�B�TVCTUBOUJBM�BNPVOU�PG�FPSU
�UJNF�BOE�BDDVNVMBUFE�NBOBHFNFOU�FYQFSUJTF�XJMM�
CF� OFFEFE�� *O� UIJT� SFHBSE
�XF� DIPPTF� UP� QVSTVF� B� TUSBUFHZ�XIJDI� TUBSUT� P� CZ� DSFBUJOH� B�
OFUXPSL� DMPTF� UP� QSJWBUF� CMPDLDIBJO
� FTUBCMJTIJOH� CVTJOFTT� FDPTZTUFN� BOE� QSPHSFTTJOH�
JOUP�B�EFDFOUSBMJ[FE�OFUXPSL�TUFQ�CZ�TUFQ��
02 Node Group Operation Policy

"T� OPEFT� DBO� GSFFMZ� CF� BDDFQUFE� UP� BOE� FYQFMMFE� GSPN� 1SPUPDPO� /FUXPSL� XJUIPVU�
IBWJOH� UP� TUPQ� UIF� OFUXPSL
� VQ� UP� POF�UIJSE� 	⅓
� PG� UIF� FOUJSF� ˕XPSLFS˖� OPEF� DBO� CF�
SFQMBDFE�BOZ�UJNF�JG�UIFZ�GBJM�UP�GVMMM�UIFJS�EVUZ��'JHVSBUJWFMZ�TQFBLJOH
�UIF�HSPVOE�SVMF�PG�
1SPUPDPO� FDPTZTUFN˖T� OPEF� PQFSBUJPO� QPMJDZ� JT� UP� TFMFDU� TPMJE� BOE� MPZBM� XPSLFST� BNPOH�
UIPTF� WPMVOUFFSFE
� BTTJHO� UIFN� UIF� SPMF� PG� PQFSBUJOH� BOE� NBOBHJOH� UIF� OFUXPSL� BOE�
QSPWJEF� UIFN�XJUI� TVDJFOU� DPNQFOTBUJPO�� 'PS� TPNFPOF� UP�QBSUJDJQBUF�BT� B�XPSLFS
� IF�
TIF�NVTU�TJHO�VQ�PO�UIF�XPSLFS�MJTU�BOE�TFSWF�UIF�SPMF�PG�OPO�DPOTFOTVT�OPEF�PO�TUBOECZ��
/PEFT�XIJDI� BSF� RVBMJFE� GPS� QBSUJDJQBUJPO� JO� TVSBHF� OPEF� HSPVQ� BSF� BQQSPWFE� CZ� UIF�
OFUXPSL� BOE� BSF� EFTJHOBUFE� BT� DBOEJEBUFT
� UP� XIPN� B� DFSUBJO� BNPVOU� PG� OPEF�
DPNQFOTBUJPO� JT� QSPWJEFE�� 5IF� OVNCFS� PG� DBOEJEBUF� OPEFT� NBZ� SBOHF� GSPN�⅓ � _� {� PG�
TVSBHF�OPEFT�TP�UIBU�UIFTF�DBOEJEBUF�OPEFT�DBO�JNNFEJBUFMZ�SFQMBDF�OPEFT�XIJDI�IBWF�
TUPQQFE�PQFSBUJPO�PS�XJUIESBXO�UIFNTFMWFT�GSPN�UIF�OFUXPSL�GPS�B�DFSUBJO�SFBTPO��

(FOFSBMMZ
� NBOZ� 1#'5� BMHPSJUINT� IBWF� BEPQUFE� 1P4� PS� %1P4� TUSVDUVSFT� XIJDI�
DPNCJOFE� TUBLF� TUSVDUVSF� XJUI� 1#'5� BMHPSJUIN�� #FIJOE� UIJT� EFDJTJPO� JT� UIF� BTTVNQUJPO�
UIBU� UIPTF�XJUI� IJHIFS� TIBSF� BSF� HFOFSBMMZ� MJLFMZ� UP� QBSUJDJQBUF�NPSF� BDUJWFMZ� JO� OFUXPSL�
PQFSBUJPO�UIBO�PUIFST�BOE�OPU�FOHBHF�JO�BDUJPOT�XIJDI�IJOEFS�UIF�HSPXUI�PG�UIF�OFUXPSL�
JO�PSEFS�UP�NBYJNJ[F�UIFJS�OBODJBM�HBJOT��"MTP
�1P4�PS�%1P4�TUSVDUVSF�DPOTJEFST�FDPOPNJD�
JOUFSFTU� PG� MBSHF� TIBSFIPMEFST� CZ� BMMPDBUJOH� UIF� QSPCBCJMJUZ� PG� CMPDL� HFOFSBUJPO� JO�
QSPQPSUJPO� UP� UIF� TIBSF� SBUJP
� IFODF� HSBOUJOH� UIFN� UIF� DIBODF� UP� HBJO� CMPDL� HFOFSBUJPO�
SFXBSE� JO� QSPQPSUJPO� UP� UIF� TIBSF� SBUJP�� )PXFWFS
� UIFSF� FYJTU� DPODFSOT� UIBU� VOEFS� UIJT�
TUSVDUVSF�MBSHF�TIBSFIPMEFST�NBZ�DPMMVEF�UP�HBJO�DPOUSPM�PWFS�UIF�FOUJSF�OFUXPSL
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QSPQPSUJPO� UP� UIF� TIBSF� SBUJP
� IFODF� HSBOUJOH� UIFN� UIF� DIBODF� UP� HBJO� CMPDL� HFOFSBUJPO�
SFXBSE� JO� QSPQPSUJPO� UP� UIF� TIBSF� SBUJP�� )PXFWFS
� UIFSF� FYJTU� DPODFSOT� UIBU� VOEFS� UIJT�
TUSVDUVSF�MBSHF�TIBSFIPMEFST�NBZ�DPMMVEF�UP�HBJO�DPOUSPM�PWFS�UIF�FOUJSF�OFUXPSL
�BOE�BMTP�
DSJUJDJTNT� UIBU� UIF� FDPOPNJD� JOUFSFTU� PG� TNBMM� OVNCFS� PG� MBSHF� TIBSFIPMEFST� BSF�
FYDFTTJWFMZ�SFFDUFE
�QPTJOH�OFHBUJWF� JNQBDU�PO�UIF�EFWFMPQNFOU�PG�FOUJSF�FDPTZTUFN�PS�
MPOH�UFSN�QSPKFDU� QMBO�� "MTP
� UIF�XFBL�QPJOU� PG� UIFTF� TUSVDUVSFT� JT� UIBU� JG� B� DFSUBJO�OPEF�
XJUI� FYDFTTJWFMZ� IJHI� TIBSF� SBUJP� JT� BUUBDLFE
� UIF� FOUJSF� OFUXPSL� NBZ� CF� JOVFODFE��
$POTJEFSJOH� UIF� GVOEBNFOUBM� BTQFDUT� PG� 1#'5� BMHPSJUIN
� JU� JT� GBWPSBCMF� JO� UFSNT� PG�
TFDVSJUZ� UP�EJTUSJCVUF�QSPCBCJMJUZ� PG� CMPDL� HFOFSBUJPO� BT� SBOEPNMZ� BT�QPTTJCMF
� BOE� TP� JO�
UFSNT� PG� TUBCJMJUZ� BOE� SFMJBCJMJUZ� PG� UIF� FOUJSF� OFUXPSL
� 1P4� PS� %1P4� XIJDI� BFDUT� UIF�
SBOEPNOFTT�PG�CMPDL�HFOFSBUJPO�CZ�DPNCJOJOH�DPOTFOTVT�BMHPSJUIN�BOE�TIBSF�SBUJP�JT�OPU�
B�HSFBU�U��5BLJOH�UIJT�JOUP�SFHBSE
�XF�EJE�OPU�DIPPTF�1P4�PS�%1P4
�CVU�BEPQUFE�1P$�	1SPPG�
PG� $BQBCJMJUZ
� TUSVDUVSF� XIJDI� TFMFDUT� OPEFT� CBTFE� PO� UIF� QSPDFTTJOH� QFSGPSNBODF� PG�
OPEFT�BOE�OFUXPSL�TBGFUZ��

#MPDLDIBJO� BMHPSJUIN� TUSVDUVSFT� TVDI� BT� 1P4� PS� %104� EP� OPU� POMZ� BFDU� CMPDL�
HFOFSBUJPO� PS� CMPDL� SFXBSE
� CVU� BMTP� JOVFODF� FDPTZTUFN� DPNQPTJUJPO� NFUIPE� BOE�
SFXBSE� TUSVDUVSF� PG� QBSUJDJQBUJPO� JO� UIF� FDPTZTUFN�� 5IFSFGPSF
� VOEFS� 1P4� PS� %104�
TUSVDUVSF
�TUBLJOH�JT�TUSVDUVSFE�XJUI�OPEFT�BT�UIF�DFOUFS�CFDBVTF�UIF�TIBSF�SBUJP�PG�OPEFT�
JT� JNQPSUBOU�� *O� TVDI� TUSVDUVSF� UIF� UPLFO� IPMEFST� UFOE� UP� EFQFOE� PO� OPEF� PQFSBUPST
�
UIFSFCZ� TUSFOHUIFOJOH� UIFJS� BVUIPSJUZ�� )PXFWFS
� CZ� DIPPTJOH� UP� BEPQU� 1P$� JO� XIJDI� BMM�
OPEFT� TIBSF� UIF� TBNF� BNPVOU� PG� BVUIPSJUZ
� SFTQPOTJCJMJUZ
� BOE� SFXBSE
� XF� CFDBNF� GSFF�
GSPN� IBWJOH� UP� TFMFDU� OPEF�DFOUFSFE� UPLFO� TUBLJOH� TUSVDUVSF�� 8F� DPVME� BMTP� CSFBL� GSFF�
GSPN�OPEF�PQFSBUPS�DFOUFSFE�HPWFSOBODF�TUSVDUVSF�BOE�CVJME�B�HPWFSOBODF�TZTUFN�XIFSF�
FWFSZ� TUBLFIPMEFS� JO� UIF� FDPTZTUFN� QBSUBLFT� JO�� 	*O� SFMBUJPO� UP� UIJT
� XF� QSPQPTF� 'FF'J
�
UISPVHI� XIJDI� UPLFO� IPMEFST� DPOUSJCVUF� UP� UIF� FOIBODFNFOU� PG� VTBCJMJUZ� PG� UIF� FOUJSF�
OFUXPSL�BOE�CF�SFXBSEFE
�XIJDI�JT�FYQMBJOFE�JO�GVSUIFS�EFUBJM�JO�$IBQUFS��
�/POFUIFMFTT
�
BT�OPEFT�TFSWF�DSJUJDBM�SPMFT�JO�UIF�FDPTZTUFN�UBLJOH�DIBSHF�PG�NBJOUBJOJOH�BOE�NBOBHJOH�
UIF�OFUXPSL
�UIFZ�XJMM�CF�QSPWJEFE�XJUI�TVDJFOU�OBODJBM�DPNQFOTBUJPO��

0O� UIFTF� QSFNJTFT
� UIF� PQFSBUJPO� QPMJDJFT� PG� TVSBHF� OPEF� HSPVQ� ˑ� PS� XPSLFST� ˑ�
XIJDI�NBJOUBJO�BOE�NBOBHF�UIF�OFUXPSL�BSF�BT�GPMMPXT�

��"MM�OPEFT�QBSUJDJQBUJOH�JO�UIF�TVSBHF�HSPVQ�TIBMM�TUBLF�UIF�TBNF�BNPVOU�BOE�CF�
SFXBSEFE�UIF�TBNF��"MTP
�UIFJS�QSPCBCJMJUZ�PG�CMPDL�HFOFSBUJPO�TIBMM�CF�OFBS�FWFO��
��5IF�JOJUJBM�TUBLF�PG�TVSBHF�OPEFT�JT�WF�NJMMJPO�1&/
�CVU�UIF�BNPVOU�PG�TUBLF�NBZ�
CF�BEKVTUFE�CZ�UIF�HPWFSOBODF�EFQFOEJOH�PO�UIF�DIBOHFT�JO�UIF�QSJDF�PG�1&/�UPLFO��
/PEFT�PO�TUBOECZ�GPS�QBSUJDJQBUJPO�JO�TVSBHF�OPEF�HSPVQ
�BMTP�LOPXO�BT�DBOEJEBUF�
OPEFT
�TIBMM�BMTP�TUBLF�WF�NJMMJPO�1&/�
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�� 8F� BJN� UP� FTUBCMJTI� B� TUSVDUVSF� JO� XIJDI� UIF� OPEFT� BSF� DPNQFOTBUFE� GPS� OPEF�
PQFSBUJPO�XJUI� UIF� GFF� SFDFJWFE� GSPN�QSPWJEJOH� UIF� TFSWJDFT� JO� UIF� MPOH� UFSN��6OUJM�
UIF�OFUXPSL� SFBDIFT� UIJT�TUBHF
� UIF�OFUXPSL�TIBMM�QSPWJEF�TVCTJEZ� UP�OPEFT�TP� UIBU�
UIFZ�DBO�DPWFS�OPEF�PQFSBUJPO�DPTU��/PEF�SFXBSE�TIBMM�CF�QSPDVSFE� GSPN�B�QPSUJPO�
PG� OFUXPSL� VTBHF� GFF� BOE� B� QPSUJPO� PG� JOBUJPO� DPJO� HFOFSBUFE� EVSJOH� OPEF�
HFOFSBUJPO��5IF�OFUXPSL�TIBMM�QSPWJEF�OPEF�SFXBSE�TVDJFOU�FOPVHI�UP�PQFSBUF�UIF�
OPEF��
�� 5IF� OFUXPSL� TIBMM� TFMFDU� OPEFT� CBTFE� PO� UIF� TUBCJMJUZ� BOE� DBQBCJMJUZ� PG� OPEFT��
/PEF� PQFSBUPST� TIBMM� GVMMM� UIF� NJOJNVN� IBSEXBSF� QFSGPSNBODF� BOE� OFUXPSL�
QFSGPSNBODF� SFRVJSFE� CZ� UIF� OFUXPSL� BOE� QSPWF� UIBU� UIF� OPEF� IBT� TVDJFOU�
PQFSBUJPOBM�DBQBDJUZ��4IPVME�B�OPEF�CF�SFQFBUFEMZ�DPOSNFE�UP�CF�PG�MPX�RVBMJUZ�PS�
VOTUBCMF� BDDPSEJOH� UP� DFSUBJO� TUBOEBSET
� UIF� DPSSFTQPOEJOH� OPEF�NBZ� CF� FYQFMMFE�
GSPN� UIF� TVSBHF� HSPVQ� UISPVHI� OPEF� WPUJOH� PS� BVUPNBUFE� BMHPSJUIN�� )FSF
� MPX�
RVBMJUZ� JODMVEFT�CVU� JT�OPU� MJNJUFE� UP��
�OPEF˖T�IBSEXBSF�QFSGPSNBODF� JT�OPU�VQ� UP�
UIF� TUBOEBSE�� 
� OFUXPSL� QFSGPSNBODF� JT� OPU� VQ� UP� UIF� TUBOEBSE� PS� DPOTJTUFOUMZ�
VOTUBCMF��PS�
�OPEF�JT�GPVOE�UP�CF�JOUFOUJPOBMMZ�OFHMJHFOU�PG�JUT�EVUJFT��
�� 4IPVME� B� OPEF�CF� GPVOE� UP� IBWF� FOHBHFE� JO�NBMJDJPVT� BDUJWJUJFT� TVDI� BT� EPVCMF�
TJHOBUVSF
� UIF� DPSSFTQPOEJOH� OPEF� TIBMM� CF� QFOBMJ[FE�� 1FOBMUJFT� JODMVEF� OFT�
EFEVDUFE�GSPN�TUBLF�PS�FYQVMTJPO�GSPN�UIF�OFUXPSL�XJUI�UIF�FOUJSF�TUBLF�DPOTDBUFE�
BOE� TIBMM� CF� JNQPTFE� JO� UIF� TUSJDUFTU�NBOOFS� BT� B� SVMF�� 5IF� OFUXPSL� TIBMM� QSPWJEF�
TVDJFOU�SFXBSE�GPS�UIF�DPOUSJCVUJPOT
�CVU�TUFSOMZ�QFOBMJ[F�BOZ�NBMJDJPVT�BDUJPO�BT�
B� XBSOJOH� UP� PUIFS� OPEFT�� 'VSUIFS� EFUBJMT� PO� UIF� QFOBMUZ� TIBMM� CF� QSPWJEFE� JO� B�
TFQBSBUF�OPEF�PQFSBUJPO�HVJEF��
��5IF�1&/�UPLFOT�TUBLFE�CZ�OPEFT�TIBMM�CF�VOMPDLFE�BQQSPYJNBUFMZ�GPVS�XFFLT�BGUFS�
UIF�TUBLF�XJUIESBXBM�SFRVFTU� JT�QMBDFE��5IJT� JT� UP�QSFWFOU�B� MBSHF�OVNCFS�PG� UPLFOT�
GSPN�FOUFSJOH�UIF�NBSLFU�BU�UIF�TBNF�UJNF�BOE�DBVTJOH�NBSLFU�EJTUVSCBODF�
��/FX�OPEFT�TIBMM�CF�BEEFE�UP�UIF�HSPVQ�XIFO�
�UIF�FYJTUJOH�OPEF�JT�FYQFMMFE�GSPN�
UIF� HSPVQ� 	GPS� TPNF� SFBTPO
� BOE� UIF� HSPVQ� IBT� UP� CF� SFJOGPSDFE
� PS� 
� OFX� OPEFT�
OFFE�UP�CF�BEEFE�EVF�UP�UIF�JODSFBTF�JO�TJ[F�PG�UIF�OFUXPSL
�JO�XIJDI�DBTFT�UIF�OPEF�
JO�UIF�CFTU�DPOEJUJPO�BNPOH�UIF�DBOEJEBUF�OPEFT�TIBMM�CF�BEEFE�UP�UIF�HSPVQ��*O�UIF�
FBSMZ� TUBHFT�B�OFX�OPEF�TIBMM�CF�BEEFE� UP� UIF�HSPVQ� UISPVHI�WPUJOH�PG�OPEFT
�BOE�
PODF� UIF�OPEF�NBOBHFNFOU� UFDIOPMPHZ� JT�NBUVSF
� UIF�OFUXPSL�TIBMM�BVUPNBUJDBMMZ�
TFMFDU� BOE� BEE� BO� PQUJNBM� OPEF� BNPOH� UIF� DBOEJEBUF� OPEFT� CBTFE� PO� JUT� PXO�
KVEHNFOU��
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�� /PEF� PQFSBUPST� SFUBJO� UIF� BVUIPSJUZ� UP� BQQSPWF� WBSJPVT� QSPHSBNT� BOE� QPMJDJFT�
TVDI�BT�DPOTFOTVT�BMHPSJUINT�BOE�NPEFMT�EJTUSJCVUFE�JO�1SPUPDPO�OFUXPSL�UISPVHI�
WPUJOH�� /PEFT� TIBMM� TFSWF� BT� QSJNBSZ� BENJOJTUSBUPST� GPS� JUFNT� SFMBUFE� UP� TFDVSJUZ
�
TBGFUZ� BOE� QFSGPSNBODF� XIJDI� HSFBUMZ� JOVFODF� UIF� OFUXPSL� BOE� UIF� FDPTZTUFN��
)PXFWFS
�FWFSZ�OPEF�PQFSBUPS�TIBMM�TVCNJU�UP�UIF�EFDJTJPOT�NBEF�CZ�UIF�˕$POHSFTT �̟�

5IF� BCPWFNFOUJPOFE� PQFSBUJPO� QPMJDJFT� XJMM� CF� WFSJFE� BOE� TVQQMFNFOUFE� UISPVHI� B�
TVDJFOU� OVNCFS� PG� UFTUT� JO� UFTUOFU� BOE�NBJOOFU� 1IBTF� �� *O� QBSUJDVMBS
� OPEF� PQFSBUJPO�
TVCTJEZ� QPMJDZ� JT� CPVOE� UP� CF� NPEJFE
� BT� OPEF� PQFSBUPST� XJMM� IBWF� UP� BMNPTU� GVMMZ�
EFQFOE�PO� UIF�TVCTJEZ� JO� UIF�FBSMJFS� TUBHFT�EVSJOH�XIJDI� UIF�DPMMFDUFE� GFF�XPVME�CF� UPP�
TNBMM
� BOE� UIF� BNPVOU� PG� TVCTJEZ�XJMM� IBWF� UP� CF� BEKVTUFE� BT� UIF� UPUBM� WBMVF� HFOFSBUFE�
UISPVHI�GFFT�JODSFBTFT��5IFTF�NPEJDBUJPOT�XJMM�CF�ESBGUFE�BOE�JOUSPEVDFE�JO�BDDPSEBODF�
XJUI�OPEF�PQFSBUJPO�SFXBSE�HVJEFMJOFT�BOE�XJMM�CF�OBMJ[FE�VQPO�$POHSFTT�BQQSPWBM��
04 Model

#JUDPJO� QSPQPTFE� UIF� DPODFQU� PG� CMPDLDIBJO� BOE� JT� DPOTJEFSFE� B� QJPOFFS� PG� B� OFX�
FME� DBMMFE� ˕DSZQUPDVSSFODZ 
̟� BOE� &UIFSFVN� JT� QSBJTFE� GPS� QSFTFOUJOH� UIF� DPODFQU� PG�
˕XPSMEXJEF� EFDFOUSBMJ[FE� DPNQVUJOH� JOGSBTUSVDUVSF� UISPVHI� CMPDLDIBJO� BOE� 4NBSU�
$POUSBDUT˖� BOE� FYQBOEJOH� UIF� TDPQF� PG� BQQMJDBUJPO� PG� CMPDLDIBJO�� 'VFMFE� CZ� UIF�
JOOPWBUJWFOFTT� PG� 4NBSU� $POUSBDUT� � XIJDI� CFHBO� XJUI� &UIFSFVN
� NPTU� NBJOOFUT�
JNQMFNFOU�TNBSU�DPOUSBDUT�TUSVDUVSFE�TJNJMBS�UP�UIBU�PG�&UIFSFVN��

)PXFWFS
�B�RVFTUJPO�PO�XIFUIFS�JU�JT�SJHIU�UP�BMMPX�˕BOZPOF˖�UP�HFOFSBUF�USBOTBDUJPO�
PO� CMPDLDIBJO� JG� UIF� GFF� JT� QBJE� JT� SBJTFE�� *O� UIF� FYJTUJOH� TNBSU� DPOUSBDU� PQFSBUJPO�
TUSVDUVSF
� UIF�FYJTUFODF�PG� JOBQQSPQSJBUF�PS�NBMJDJPVT� TNBSU� DPOUSBDUT� JT�EJTDPWFSFE�POMZ�
BGUFS� UIF� DPOUSBDU� JT� FYFDVUFE� JO� UIF� CMPDLDIBJO� OFUXPSL� BOE� UIF� BDDJEFOU� PS� QSPCMFN�
UBLFT� QMBDF
� BOE� TP� UIF� EJTUSJCVUJPO� PG� B� CBE� TNBSU� DPOUSBDU� KFPQBSEJ[FT� OPU� POMZ� UIF�
DSFBUPS� PG� UIBU� DPOUSBDU� CVU� BMTP� UIF� FOUJSF� FDPTZTUFN� JODMVEJOH� OPEF� PQFSBUPST
� %BQQ�
PQFSBUPST�BOE�VTFST��8IJMF� UIF�TUSVDUVSF�NBZ�TFFN�UP�IBWF�IJHI�EFHSFF�PG� GSFFEPN
� JU� JT�
FYUSFNFMZ� WVMOFSBCMF� JO� UIBU� UIF� OFUXPSL� DBOOPU� UBLF� BOZ� NFBTVSF� BHBJOTU� VOTUBCMF� PS�
NBMJDJPVT� QSPKFDUT� GSPN� QPTJOH� OFHBUJWF� JNQBDU� PO� UIF� FOUJSF� FDPTZTUFN�� 5BLJOH� UIJT�
QSPCMFN� JOUP� SFHBSE
�XF�DIPPTF� UP� SFOPVODF� UIF�TNBSU�DPOUSBDU˖T� ˕GSFFEPN�UP�EJTUSJCVUF˖�
UP�FOIBODF�CMPDLDIBJO� TFDVSJUZ�BOE�QSPUFDU� UIF�FOUJSF�FDPTZTUFN�� *OTUFBE
�XF�QSPQPTF�B�
OFX�DPODFQU�PG�˕.PEFM˖�UISPVHI�XIJDI�NJOJNVN�RVBMJUZ�DPOUSPM�DFOUFSFE�PO�OPEF�HSPVQT�
JT�BMMPXFE�BOE�IJHIFS�EFHSFF�PG�˕GSFFEPN�UP�JNQMFNFOU˖�JT�HVBSBOUFFE�UISPVHI�EJSFDU�VTF�
PG� CMPDLDIBJO� DPSF� GFBUVSFT� JO� UFSNT� PG� EFWFMPQNFOU�� 5IF� ˕.PEFM˖� XF� QSPQPTF� DBO� CF�
EFOFE�BT��B�QSPHSBN�XIJDI�IBOEMFT�PQFSBUJPOT�SFRVJSFE�CZ�WBSJPVT�CVTJOFTTFT�UISPVHI�
B�GSBNFXPSL�XIJDI�MFWFSBHFT�UIF�DBQBCJMJUJFT�QSPWJEFE�CZ�#MPDLDIBJO�$PSF���"�˕.PEFM˖�IBT�
UIF�GPMMPXJOH�GFBUVSFT��

[5]
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��1SPUPDPO�/FUXPSL�QSPWJEFT� ˕.PEFM˖�EFWFMPQNFOU� GSBNFXPSL� UP�BMMPX� GSFF�GPS�BMM�
EFWFMPQNFOU��"OZ�EFWFMPQFS�DBO�SFGFS�UP�UIF�NPEFM�SFMBUFE�EPDVNFOU�BOE�EFWFMPQ�
B�VOJRVF�NPEFM��
��.VMUJQMF�NPEFMT�DBO�CF�PQFSBUFE�TJNVMUBOFPVTMZ�PO�B�TJOHMF�OFUXPSL�
��"T�B�NJOJNBM�JOTUSVNFOU�UP�NBOBHF�TFDVSJUZ�JTTVFT�XIJDI�SFQFBUFEMZ�UPPL�QMBDF�JO�
UIF�FYJTUJOH�4NBSU�$POUSBDUT
�UIF�BEPQUJPO
�PQFSBUJPO
�TVQQMFNFOUBUJPO�BOE�VQEBUF�
PG�NPEFMT� JT�BMMPXFE�POMZ�BGUFS� UIF�BQQSPWBM�PG�OPEF�PQFSBUPST�� *U�XBT�BMTP�EFOFE�
UIBU�QPMJDJFT�CF�BQQSPWFE�BGUFS�OPEFT�DPNQMFUF� UIF�SFWJFX� JG� UIF�QPMJDJFT�BFDU� UIF�
PWFSBMM�TUBCJMJUZ�BOE�WBMVF�PG�UIF�CMPDLDIBJO��
�� ˕'FBUVSFT˖� BOE� ˕QPMJDJFT˖�XJUIJO� UIF�NPEFM�XJMM� CF� TFQBSBUFE� UP� FOTVSF�NBYJNVN�
BNPVOU�PG�GSFFEPN�PG�JNQMFNFOUBUJPO��
�� &WFO� XIFO� BQQMZJOH� OFX� NPEFMT� PS� VQEBUJOH� FYJTUJOH� NPEFMT
� UIF� OFUXPSL�
PQFSBUFT�XJUIPVU�EPXOUJNF��
-FU� VT� DJUF� .JUVN� $VSSFODZ� .PEFM� XIJDI� QSPWJEFT� DPJO� JTTVBODF� GFBUVSF� BT� BO�

FYBNQMF�� *G�B�QSPKFDU�XJTIFT�UP� JTTVF�B�OFX�DPJO�VTJOH�.JUVN�$VSSFODZ�.PEFM
� JU�NVTU�TFU�
QBSBNFUFS�WBMVFT�	DPJO�OBNF
�RVBOUJUZ
�GFF
�FUD�
�BOE�TVCNJU�UIF�UPLFO�JTTVBODF�QSPQPTBM
�
BOE�VQPO�BQQSPWBM�PG�OPEFT� UIF�OFX�DPJO�XJMM� CF� JTTVFE��%VSJOH� UIJT�QSPDFTT
� UIF�OPEFT�
XJMM�SFWJFX�UIF�QPMJDJFT�BOE�DPEFT�PG�UIF�OFX�QSPKFDU�UP�TFF�XIFUIFS�UIF�MFBEJOH�BHFOUT�PG�
UIF�QSPKFDUT�BSF�PCWJPVT�BOE�SFMJBCMF
�XIFUIFS�UIF�TVCNJUUFE�DPEFT�BSF�PLBZ
�PS�XIFUIFS�
UIF�QSPKFDU�DBO�DPOUSJCVUF�UP�UIF�EFWFMPQNFOU�BOE�FYQBOTJPO�PG�UIF�FDPTZTUFN�JO�UIF�MPOH�
UFSN
�BOE�BQQSPWF�UIF�QSPQPTBM�TP�UIBU�JU�DBO�CF�VQMPBEFE�PO�UIF�OFUXPSL��
)FSF
� CMPDLDIBJO� GVODUJPOT� BT� B� TQFDJBM� UZQF� PG� EBUBCBTF� UIBU� TBGFHVBSET� EBUB� JOUFHSJUZ
�
BOE�UIF�NPEFM�QSPWJEFT�GFBUVSFT�UP�EFOF�BOE�QSPDFTT�EJFSFOU�UZQFT�PG�EBUB�BOE�QPMJDJFT�
JODMVEJOH�UPLFOT��5IBOLT�UP�JUT�FYQBOEBCJMJUZ
�UIF�NPEFM�DBO�CF�VTFE�UP�EFWFMPQ�BMM�UZQFT�
PG�TFSWJDFT�XIJDI�SFRVJSF�CMPDLDIBJO�JO�1SPUPDPO�/FUXPSL�TVDI�BT�UPLFO�USBOTBDUJPO
�EBUB�
NBOBHFNFOU� PS� PUIFS� CMPDLDIBJO�CBTFE� BQQMJDBUJPO� TFSWJDFT�� 5IF� EFWFMPQNFOU� PG�
EJFSFOU�NPEFMT�JO�UIF�GVUVSF�XJMM�BMMPX�VTFST�UP�VTF�EJWFSTF�GFBUVSFT��
8F� BSF� DVSSFOUMZ� EFWFMPQJOH� UIF� GPMMPXJOH� .PEFMT� EFFNFE� FTTFOUJBM� GPS� VTJOH� .JUVN�
CMPDLDIBJO
�BNPOH�XIJDI�UIF�EFWFMPQNFOU�PG�UIF�5PLFO�.PEFM����JT�DPNQMFUF��'PS�UIF�%BUB�
.PEFM
�XF�BSF�DVSSFOUMZ�EFWFMPQJOH�B�QSPUPUZQF�WFSTJPO�XIJDI�DBO�CF�VTFE�JO�MJOLBHF�XJUI�
˕#MPDLDIBJO 
̟� B� CMPDLDIBJO�CBTFE� EJHJUBM� EPDVNFOU� BOE� EBUB� NBOBHFNFOU� TFSWJDF�
EFTDSJCFE�CFMPX��'VSUIFSNPSF
�WBSJPVT�NPEFMT�JODMVEJOH�'FF�.PEFM�TQFDJBMMZ�EFTJHOFE�UP�
TPMWF� GFF�SFMBUFE�69� JTTVF�	'FF'J
�BOE�7PUJOH�.PEFM�XJMM�CF�EFWFMPQFE��5IF�.PEFMT�CFMPX�
XJMM�CF�EJTUSJCVUFE�PO�UIF�CMPDLDIBJO�OFUXPSL�CZ�DPOTFOTVT�PG�OPEFT�BGUFS�TUSJDU�TFDVSJUZ�
DIFDL��5IF�UZQFT�PG�NPEFM�XF�BJN�UP�JNQMFNFOU�JO�UIF�FBSMZ�TUBHF�BSF�BT�GPMMPXT��

[6]
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DIFDL��5IF�UZQFT�PG�NPEFM�XF�BJN�UP�JNQMFNFOU�JO�UIF�FBSMZ�TUBHF�BSF�BT�GPMMPXT��
Token Model

*O�HFOFSBM
�5PLFO�.PEFM�JODMVEFT�GFBUVSFT�XIJDI�BMMPX�JTTVBODF�BOE�USBOTNJTTJPO�PG�
UPLFOT� PO� UIF� NBJOOFU�� $VSSFOUMZ� UIF� EFWFMPQNFOU� PG� B� NPEFM� DPSSFTQPOEJOH� UP�
&UIFSFVN˖T�&3$�� JT� DPNQMFUF
�BOE�PUIFS� UPLFO�NPEFMT�XJUI�WBSJPVT�DIBSBDUFSJTUJDT�XJMM�
CF� EFWFMPQFE� POF� CZ� POF�� "MM� NPEFMT� JODMVEJOH� UPLFO�NPEFMT� VTF� GFF�NPEFM� UP� QBZ� GPS�
OFUXPSL� GFFT�� 1SPUPDPO� /FUXPSL� VTFT� 1&/� 5PLFO� JTTVFE� CZ� UIF� OFUXPSL� BT� UIF� LFZ�
DVSSFODZ� BOE� HPWFSOBODF� UPLFO� PG� UIF� 1SPUPDPO� FDPTZTUFN�XIJDI� PQFSBUFT� UISPVHI� UIF�
5PLFO�.PEFM��E"QQ�TFSWJDF�QSPWJEFST�NBZ�BMTP� JTTVF�UPLFOT�PG� UIFJS�PXO�VTJOH�UIF�5PLFO�
.PEFM�� "T� EFTDSJCFE� JO� UIF� HVSF� CFMPX
� B� E"QQ� UPLFO� DBO� FBTJMZ� CF� JTTVFE� CZ� TFUUJOH�
TFWFSBM� WBMVFT� JODMVEJOH� UIF� BNPVOU� JTTVFE
� GFF� QPMJDZ� BOE� DVSSFODZ� *%� BOE� SVOOJOH� UIF�
PQFSBUJPO��
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<E"QQ�5PLFO�(FOFSBUJPO�0QFSBUJPO>

DIFDL��5IF�UZQFT�PG�NPEFM�XF�BJN�UP�JNQMFNFOU�JO�UIF�FBSMZ�TUBHF�BSF�BT�GPMMPXT��
Fee Model

8F�CFMJFWF�UIF�GFF�SFMBUFE�69�JTTVF�NVTU�CF�TPMWFE�JO�PSEFS�UP�FOIBODF�UIF�VTBCJMJUZ�
PG�CMPDLDIBJO��'PS�HFOFSBM�NBJOOFUT
�UIF�VTFST�XJMM�IBWF�UP�QVSDIBTF�NBJOOFU�UPLFO�UP�VTF�
E"QQ�UPLFOT�PS�HJWF�VQ�VTJOH�UIFN��*O�GBDU
�NBOZ�QPUFOUJBM�VTFST�HJWF�VQ�VTJOH�CMPDLDIBJO�
TFSWJDFT�BU�UIJT�TUBHF��8IJMF�TPNF�CMPDLDIBJOT�QBZ�B�QPSUJPO�PG�UIF�GFF�GPS�UIF�VTFST
�QSF�
QVSDIBTF�TZTUFN�SFTPVSDFT�PS�QSPWJEF�UIF�TFSWJDF�GPS�GSFF�GPS�B�MJNJUFE�QFSJPE
�XF�CFMJFWF�
UIFTF� TUPQHBQ�NFBTVSFT� DBOOPU� DPOUSJCVUF� UP� B� GVOEBNFOUBM� TPMVUJPO
� BT� QBZJOH� GFF� GPS�
VTFST� PS� GFF�GSFF�QPMJDZ�NBZ� MFBE� UP�%%P4�BUUBDLT
� BOE�QSF�QVSDIBTJOH� TZTUFN� SFTPVSDFT�
NBZ� JOEVDF� JOOJUF� DPNQFUJUJPO� PWFS� UIF� SFTPVSDFT
� MFBEJOH� UP� WJPMFOU� VDUVBUJPO� PG�
OFUXPSL�VTF�FYQFOTFT��



212021 © Digital Transformation Network, LTD. All Rights Reserved.

Whitepaper v.0.6

VTFST� PS� GFF�GSFF�QPMJDZ�NBZ� MFBE� UP�%%P4�BUUBDLT
� BOE�QSF�QVSDIBTJOH� TZTUFN� SFTPVSDFT�
NBZ� JOEVDF� JOOJUF� DPNQFUJUJPO� PWFS� UIF� SFTPVSDFT
� MFBEJOH� UP� WJPMFOU� VDUVBUJPO� PG�
OFUXPSL�VTF�FYQFOTFT��

5P�TPMWF�UIJT
�XF�QSPQPTF�UP� JNQMFNFOU�B� GFF�NBSLFU�NPEFM� JO�XIJDI�UPLFO�IPMEFST�
QBSUJDJQBUF� UP�FOIBODF� GFF�VTBCJMJUZ�BOE�TIBSF� UIF� SFXBSE
�OBNFMZ�'FF'J� 	'FF�'JOBODJOH
��
*O�1SPUPDPO�/FUXPSL
�VTFST�DBO�QBZ�GFF� JO�UXP�NFUIPET��POF� JT�QBZJOH�XJUI�1&/
�BOE�UIF�
PUIFS� JT� QBZJOH� XJUI� E"QQ� UPLFOT�� 5IBU� JT
� 1SPUPDPO� /FUXPSL� BMMPXT� VTFST� UP� QBZ� GPS�
OFUXPSL�GFFT�VTJOH�E"QQ�UPLFOT
�OPU�1&/
�UIF�LFZ�UPLFO�PG�UIF�NBJOOFU��5IF�STU�NFUIPE�
JT� GPS�QBZJOH� GFFT�XIFO� UIF�VTFS� JT�VTJOH�1SPUPDPO�/FUXPSL�XIJMF�OPU�IPMEJOH�B� TFQBSBUF�
E"QQ� UPLFO
� BOE� UIF� TFDPOE�NFUIPE� JT�XIFO� UIF�VTFS� JT�VTJOH�E"QQ� UPLFOT��5IJT�XJMM� CF�
FYQMBJOFE�JO�GVSUIFS�EFUBJM�JO�˕$IBQUFS���5PLFO�&DPOPNZ�BOE�'FF˖�CFMPX��5IF�HVSF�CFMPX�
JT�B�EJBHSBN�PG�UIF�SFMBUJPOTIJQ�CFUXFFO�HFOFSBM�NPEFMT�BOE�UIF�'FF�.PEFM��

Blockchain Network

dApp 1 dApp 2 dApp 3 dApp 4 dApp 5

Model 1 Model 2

FeeFi (Fee Model)

Model 3
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Data Model

0OF�PG�UIF�NPTU�JNQPSUBOU�GFBUVSFT�PG�CMPDLDIBJO�JT�TUPSJOH�UIF�PSJHJOBM�GPSN�PS�IBTI�
WBMVF�PG�EJHJUBM�EBUB� JO�BO�VOGPSHFBCMF�XBZ�BOE�HVBSBOUFFJOH� UIF�PSJHJOBMJUZ
�VOJRVFOFTT�
BOE� TJOHVMBSJUZ�PG�EJHJUBM�EBUB� UISPVHI�WFSJDBUJPO�PG�PSJHJOBM� DPQZ
�OPO�SFQVEJBUJPO�BOE�
NBOBHFNFOU� PG� EPDVNFOU� NPEJDBUJPO� IJTUPSZ�� "MTP
� BT� DPSSFTQPOEJOH� WBMVFT� DBO� CF�
SFUSJFWFE�BOE�WFSJFE�PVUTJEF
�EPDVNFOU�QVCMJDBUJPO�IJTUPSZ�BOE�PSJHJOBMJUZ�DBO�CF�PQFOMZ�
WFSJFE��-JLF�UIJT
�UIF�%BUB�.PEFM�JT�B�NPEFM�XIJDI�JNQMFNFOUFE�WBSJPVT�GFBUVSFT�SFRVJSFE�
UP� NBOBHF� EJHJUBM� EBUB� PS� EPDVNFOU�� 5IJT� NPEFM� XJMM� EJSFDUMZ� CF� VTFE� JO� #MPDLTJHO�
	IUUQT���CMPDLTJHO�BJ
� TFSWJDF� BOE� DPOUJOVPVTMZ� CF� VQHSBEFE� BT� QFS� UIF� SFRVFTUT� PG� UIF�
TFSWJDF�BOE�JUT�VTFST��
Digital Asset Model

3FDFOUMZ
� BUUFNQUT� UP�NBOBHF� EJHJUBM� BTTFUT� CBTFE� PO� CMPDLDIBJO� TVDI� BT� /'5� BSF�
IJUUJOH� UIF� TUSJEF�� "T� UIF� TPDJFUZ� BU� MBSHF� JT� OFBSJOH�EJHJUBM� USBOTGPSNBUJPO
� HFOFSBUJPO�PG�
VOJRVF� EJHJUBM� BTTFUT� XIJDI� DPSSFTQPOE� UP� SFBM� BTTFUT� PS� NBOBHFNFOU� PG� EJHJUBM� BTTFUT�
XIJDI� XFSF� EJHJUBM� GSPN� UIF� PVUTFU� IBWF� KVTU� CFHVO�� /'5� JT� BO� FYUSFNFMZ� FMFNFOUBSZ�
NPEFM� GPS� EFOJOH� EJHJUBM� BTTFUT
� BOE� UIF� UBTL� PG� EJTDPWFSJOH� XBZT� UP� NBOBHF� EJHJUBM�
BTTFUT� VTJOH� CMPDLDIBJO� JT� CFGPSF� VT�� 8F� QMBO� UP� GPSNVMBUF� WBSJPVT� NFUIPEPMPHJFT� GPS�
NBOBHJOH�EJFSFOU�EJHJUBM�BTTFUT�SFRVJSFE�JO�HBNF�UISPVHI�#MPDLDJUZ�
Voting Model

7PUJOH�.PEFM�JT�B�NPEFM�XIJDI�DBO�CF�DPNNPOMZ�VTFE�GPS�HFOFSBM�PO�MJOF�WPUJOH�BOE�
BMMPXT�PQFO�BOE�TFDSFU�WPUJOH�PO�CMPDLDIBJO��8F�QMBO� UP�VTF� UIJT�NPEFM�BT�B�WPUJOH� UPPM�
GPS� EFDJTJPO�NBLJOH� PO� 1SPUPDPO� /FUXPSL� (PWFSOBODF�� 5IF� NPEFM� DBO� BMTP� CF� VTFE� BT�
CMPDLDIBJO� CBTFE� WPUJOH� TZTUFN� CZ� DPNNVOJUJFT
� MPDBM� BENJOJTUSBUJPOT
� HPWFSONFOU�
JOTUJUVUJPOT�PS� DPPQFSBUJWFT
� BOE�BT�B�EFDJTJPO�NBLJOH� UPPM� JO� UIF�NFUIPEPMPHZ�VTFE� GPS�
EFWFMPQJOH� VTFS� EFDJTJPO�NBLJOH�CBTFE� HBNFT�� "T� 1SPUPDPO� /FUXPSL� SFUBJOT� TVDJFOU�
QFSGPSNBODF
�UIF�NPEFM�XJMM�CF�HPPE�GPS�VTF�JO�OPU�POMZ�TNBMM�DPNNVOJUZ�MFWFM�WPUFT�CVU�
BMTP�BU�MPDBM�MFWFM�WPUFT�BOE�OBUJPOBM�MFWFM�SFGFSFOEB��

5IF�OFUXPSL�XJMM�SFRVJSF�NVDI�NPSF�NPEFMT��"T�UIF�CMPDLDIBJO�JOEVTUSZ�JT�TUJMM�JO�JUT�
XBLJOH� QIBTF
� XF� DBOOPU� QPTTJCMZ� CF� BXBSF� PG� UIF� EFUBJMFE� OFFET� PG� UIF� JOEVTUSZ� BOE�
CVTJOFTTFT�� "OE� TP
� XF� XJMM� DPOUJOVF� UP� BDUJWFMZ� JOUFSBDU� XJUI� UIF� JOEVTUSZ� BOE� UIF�
FDPTZTUFN�UP�VQEBUF�TBGF�BOE�DPOWFOJFOU�NPEFMT�UP�BMMPX�BT�NBOZ�QFPQMF�BT�QPTTJCMF�UP�
FYUFOTJWFMZ� VUJMJ[F� CMPDLDIBJO� UFDIOPMPHZ�� "MTP
� BT� XF� QMBO� UP� QSPWJEF� B� EFUBJMFE�
NFUIPEPMPHZ� PO� EFWFMPQJOH� NPEFMT� VTJOH� CMPDLDIBJO� JO� PVS� 5FDIOJDBM� %PDVNFOUBUJPO
�
BOZ� EFWFMPQFS� DBO� EFWFMPQ� UIFJS� PXO� NPEFM�� )PXFWFS
� BT� 1SPUPDPO� /FUXPSL� JT� OPU�
TUSVDUVSFE� UP�VQEBUF�BOE�PQFSBUF�B� SBOEPN�TPVSDF
� B� TFMG�EFWFMPQFE�NPEFM� TIPVME�QBTT�
TUSJDU�TFDVSJUZ�UFTU�BOE�EFDJTJPO�NBLJOH�QSPDFTT�PG�1SPUPDPO�/FUXPSL�(PWFSOBODF�GPS�JU�UP�
CF�SVO�PO�1SPUPDPO�/FUXPSL��
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TUSVDUVSFE� UP�VQEBUF�BOE�PQFSBUF�B� SBOEPN�TPVSDF
� B� TFMG�EFWFMPQFE�NPEFM� TIPVME�QBTT�
TUSJDU�TFDVSJUZ�UFTU�BOE�EFDJTJPO�NBLJOH�QSPDFTT�PG�1SPUPDPO�/FUXPSL�(PWFSOBODF�GPS�JU�UP�
CF�SVO�PO�1SPUPDPO�/FUXPSL��



04

*O�IJT�XSJUJOH� ˕5IF�.FBOJOH�PG�%FDFOUSBMJ[BUJPO˖� � � 
�7JUBMJL�#VUFSJO�FYBNJOFE�WBSJPVT�
BTQFDUT� PG� EFDFOUSBMJ[BUJPO�� 5BLJOH� IJT� PQJOJPOT� BOE� PUIFS� EJTDVTTJPOT� BOE� PQJOJPOT�
SFMBUFE�UP�EFDFOUSBMJ[BUJPO� JOUP�SFHBSE
�UIF�DPODFQU�PG�EFDFOUSBMJ[BUJPO�DBO�CF�EFOFE�BT�
˕B� TUBUF� JO� XIJDI� B� QBSUJDVMBS� JOEJWJEVBM� PS� NJOPSJUZ� DBOOPU� EPNJOBUF� PS� DPOUSPM� UIF�
OFUXPSL �̟�"OE
�BT�CMPDLDIBJO�OFUXPSL�JT�OPU�YFE�BOE�JT�BMJWF
�B�EFDFOUSBMJ[FE�OFUXPSL
�JO�
QSBDUJDBM�BOE�TVCTUBOUJBM� UFSNT
�DBO�CF� SFEFOFE�BT� ˕B�OFUXPSL�XIJDI� JT�NBJOUBJOFE�BOE�
NBOBHFE� UP� CF� JO� B� TUBUF� XIJDI� B� QBSUJDVMBS� JOEJWJEVBM� PS�NJOPSJUZ� DBOOPU� EPNJOBUF� PS�
DPOUSPM
� BOE� DBO� FOIBODF� BOE� TDBMF� JUTFMG �̟� 5IFO
� IPX� DBO� POF� FTUBCMJTI� B� OFUXPSL� BOE�
FDPTZTUFN�UIBU�JT�EFDFOUSBMJ[FE�CVU�TUJMM�DPOUJOVF�UP�NBJOUBJO�BOE�EFWFMPQ �

8IJMF� *4""$�� QSPWJEFE� UIF� UFDIOPMPHJDBM� JOTUSVNFOU� GPS� EFDFOUSBMJ[BUJPO� BT�
QSFWJPVTMZ�NFOUJPOFE
�UFDIOPMPHJDBM�FMFNFOUT�EP�OPU�FOTVSF�EFDFOUSBMJ[BUJPO��*O�PSEFS�UP�
FTUBCMJTI� B� EFDFOUSBMJ[FE� OFUXPSL
� B� DPNQMFY� DPNQPTJUJPO� PG� UFDIOPMPHJDBM� FMFNFOUT
�
OBODJBM�FMFNFOUT�BOE�HPWFSOBODF�TUSVDUVSF�JT�OFFEFE��&WFO�UIF�1P8�BMHPSJUIN
�XIJDI�JT�
HFOFSBMMZ�DPOTJEFSFE�UP�CF�EFDFOUSBMJ[FE
�IBT�B�MPHJDBM�BOE�DSJUJDBM�XFBL�QPJOU�OBNFE���
BUUBDL
� BOE� UIFSF� FYJTU� QSPKFDUT� PO� XIJDI� UIF� �� BUUBDL� XBT� TVDDFTTGVMMZ� MBVODIFE��
#JUDPJO� BOE�&UIFSFVN�TFDVSFE� JUT� EFDFOUSBMJUZ�CZ� HSPXJOH� TMPXMZ�CVU� TVSFMZ� UP� SFBDI� UIF�
MFWFM�UIBU�BWPJET�BUUBDLT�BT�UBSHFUJOH�UIFN�IBT�CFDPNF�UPP�DPTUMZ��4P
� JU�DBO�CF�TBJE�UIBU�
GPS�1P8�OBODJBM�TBGFHVBSE� JT�TFSWJOH�BT�BO�FMFNFOU�XIJDI�IFMQT�UIF�BMHPSJUIN�NBJOUBJO�
EFDFOUSBMJUZ�BMPOHTJEF�UFDIOPMPHJDBM�TBGFHVBSE��5IFSFGPSF
�JO�PSEFS�GPS�1#'5���JO�XIJDI�UIF�
FOUSZ� BOE� FYJU� PG� OPEFT� JT� MJNJUFE� �� UP�NBJOUBJO� EFDFOUSBMJUZ
� UIF� UPLFO� FDPOPNZ� XIJDI�
EFBMT� XJUI� OBODJBM� JOUFSFTUT� BOE� HPWFSOBODF� TUSVDUVSF� XIJDI� DBO� IPME� CBDL� UIF�
EPNJOBODF�PG�B�TQFDJD�JOEJWJEVBM
�HSPVQ�PS�GPSDF�TIPVME�CF�DPOTJEFSFE�BU�UIF�TBNF�UJNF�
BMPOHTJEF� UFDIOPMPHJDBM� TBGFHVBSE�� *O� UIJT� SFHBSE
� JU� JT� OFDFTTBSZ� UP� EFOF� UIF� UZQFT
�
DIBSBDUFSJTUJDT
� BVUIPSJUJFT
� SJTL� GBDUPST� BOE�NBOBHFSJBM� GBDUPST� PG� CMPDLDIBJO� FDPTZTUFN�
QBSUJDJQBOUT���
Participants of Blockchain Ecosystem

5IFSF�FYJTU�WBSJPVT�UZQFT�PG�QBSUJDJQBOUT�JO�UIF�CMPDLDIBJO�FDPTZTUFN�TVDI�BT�QSPKFDU�
MFBEFS�HSPVQ�XJUI�UIF�'PVOEBUJPO�BT�UIF�DFOUFS
�OPEF�PQFSBUPST�XIP�PQFSBUF�BOE�NBOBHF�
CMPDLDIBJO� OFUXPSL
� EFWFMPQFS� DPNNVOJUZ� XIJDI� QBSUJDJQBUFT� JO� PQFO�TPVSDF�
EFWFMPQNFOU
� DPNNVOJUZ�DPOTJTUJOH�PG� UPLFO�IPMEFST
�PS�E"QQ�TFSWJDF�QBSUOFST��"OE� UIF�
FDPTZTUFN� PQFSBUFT� CBTFE� PO� FYQMJDJU� PS� UBDJU� DPPQFSBUJPO
� DPNQFUJUJPO� BOE� DIFDLT� BOE�
CBMBODFT�BNPOH�UIFTF�QBSUJDJQBOUT�XIP�TFSWF�EJFSFOU�SPMFT�
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Decentralization Strategy and 
Governance Structure

[7]



CBMBODFT� BNPOH� UIFTF� QBSUJDJQBOUT� XIP� TFSWF� EJFSFOU� SPMFT�� "� HSPVQ� PG� JOEJWJEVBMT�
GPSNFE� XJUI� DSZQUPDVSSFODZ� BT� UIF� DFOUFS� JO� B� EFDFOUSBMJ[FE� OFUXPSL� JT� DBMMFE� $SZQUP�
$PNNVOJUZ�� $SZQUP� $PNNVOJUZ� JT� B� HMPCBM� FDPOPNJD� DPNNVOJUZ� XIJDI� PQFSBUFT�
WPMVOUBSJMZ�CBTFE�PO�USVTU�PG�UIF�QSPKFDU˖T�WJTJPO�BOE�GBJUI�JO� JUT�UFDIOPMPHZ��8IJMF�$SZQUP�
$PNNVOJUZ� QBSUJDJQBOUT� BMM� TFSWF� EJFSFOU� SPMFT
� BVUIPSJUJFT� BOE� SFTQPOTJCJMJUJFT
� B�
TUSVDUVSF� XIFSF� FWFSZ� QBSUJDJQBOU� DPPQFSBUFT� XJUI� BOE� IPME� FBDI� PUIFS� JO� DIFDL� UP�
DPOUSJCVUF�UP�UIF�HSPXUI�PG�UIF�FOUJSF�FDPTZTUFN�TIPVME�CF�FTUBCMJTIFE�GPS�UIF�FDPTZTUFN�
UP� PQFSBUF� JO� B� TPVOE� NBOOFS�� 5P� EFTJHO� B� CMPDLDIBJO� FDPTZTUFN� XIJDI� DPOUJOVPVTMZ�
EFWFMPQT� JO�UIF� MPOH�UFSN
�XF�OFFE�UP�FYQMPSF�EFFQ� JOUP�UIF�SPMFT�BOE�SFTQPOTJCJMJUJFT�PG�
UIF�QBSUJDJQBOUT��
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01 Leader Group

"MNPTU�FWFSZ�CMPDLDIBJO�QSPKFDU�IBT�B�QSPKFDU� MFBEFS�HSPVQ��&WFO�GPS�#JUDPJO�XIPTF�
STU�EFWFMPQFS� JT�DVSSFOUMZ�OPU�QSFTFOU
� UIFSF�FYJTUFE�B�QSPKFDU� MFBEFS�HSPVQ�XJUI�4BUPTIJ�
/BLBNPUP�BT�UIF�DFOUFS��-FBEFS�HSPVQ�JT�JO�DIBSHF�UIF�JOJUJBM�EFTJHOJOH
�QSPQPTJOH
�SBJTJOH�
OFDFTTBSZ� GVOET
� EFWFMPQJOH� UFDIOPMPHJFT� BOE� BDUJWFMZ� ESJWJOH� UIF� BDUJWBUJPO� PG� UIF�
FDPTZTUFN��"MTP
� MFBEFS�HSPVQ�MFBET�UIF�QSPKFDU�XJUI�UIF�TVQQPSU�PG�UIF�FOUJSF�FDPTZTUFN�
JODMVEJOH�OPEF�PQFSBUPST�BOE�UPLFO�IPMEFST
�BOE�BGUFS�UIF�QSPKFDU�IBT�EFWFMPQFE�UP�TPNF�
EFHSFF
� TVQFSWJTFT� UFDIOPMPHJDBM� EFWFMPQNFOU� BOE� TFUT� PWFSBMM� EJSFDUJPO� PG� UIF� QSPKFDU��
8JUIPVU�UIF�MFBEFS�HSPVQ
�UIF�QSPKFDU�XPVMEO˖U�CF�BCMF�UP�TVSWJWF�PS�FWFO�FYJTU�JO�UIF�STU�
QMBDF
�BOE�TP�JO�UIF�FBSMJFS�TUBHFT�PG�UIF�QSPKFDU�UIFJS�SPMFT�BOE�SFTQPOTJCJMJUJFT�BSF�PG�UIF�
FTTFODF��"T� UIFZ�BSF�DSVDJBM� GPS� UIF� JOJUJBUJPO�BOE�FYJTUFODF�PG� UIF�QSPKFDU
� UIFZ�PDDVQZ�B�
TPNFXIBU�TQFDJBM�QPTJUJPO�JO�UIF�FDPTZTUFN
�BOE�TP�DVSSFOUMZ�UIFTF�QSPKFDU�MFBEFS�HSPVQT�
UFOE�UP�QPTTFTT�BCTPMVUF�QPXFS�JO�NPTU�QSPKFDUT��8IJMF�UIJT�UFOEFODZ�JT�VOBWPJEBCMF�JO�B�
TFOTF
� UIF� NPOPQPMZ� PG� EFDJTJPO�NBLJOH� SJHIUT� GSPN� FYDFTTJWF� EPNJOBODF� PG� QPXFS�
TPNFUJNFT� DBVTFT� CBDLSFT� JO� UIF� JOWJHPSBUJPO� PG� UIF� FDPTZTUFN� EVF� UP� TFMTI� BOE�
EPHNBUJD�EFDJTJPOT� BOE�POF�TJEFE� FYFDVUJPO�PG� QPMJDJFT�� "MTP
� TVDI� TUSVDUVSF� TPNFUJNFT�
JOEVDFT� UIF� MFBEFST� UP� DPNNJU� DSJNJOBM� BDUJWJUJFT� TVDI� BT� QSJWBUJ[BUJPO� PS� FYUPSUJPO� PG�
BTTFUT��*O�TIPSU
�UIFSF�FYJTU�SJTLT�UIBU�QSPKFDU�MFBEFS�HSPVQT�NBZ�DBVTF�TJOHMF�QPJOU�GBJMVSF
�
POF� PG� UIF� CJHHFTU� QSPCMFNT� DBVTFE� CZ� DFOUSBMJ[FE� QPXFS�� 5IFSFGPSF
� XIJMF� UIF�
JNQPSUBODF�BOE� SPMFT�PG� UIF� MFBEFST� JO� UIF�FDPTZTUFN�TIPVME�CF� SFDPHOJ[FE
� UIFJS�QPXFS�
TIPVME�BMTP�CF�DPOUSPMMFE�BOE�NPOJUPSFE�UP�TPNF�FYUFOU��
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02 Node Operator

"�CMPDLDIBJO�FDPTZTUFN�FYJTUT�CBTFE�PO�UIF�BHHSFHBUF�PG�BMJWF�OPEFT��*O�NPTU�DBTFT
�
OPEF� PQFSBUPST� QSPWJEF� UIFJS� DPNQVUJOH� SFTPVSDFT� JO� DPNQFOTBUJPO� GPS� OPEF� PQFSBUJPO�
SFXBSET�� 5IFZ� BMTP� PDDVQZ� B� TQFDJBM� QPTJUJPO� JO� UIF� FDPTZTUFN� CFDBVTF� UIFZ� SFUBJO� UIF�
BVUIPSJUZ� UP� DPOUSPM�IBSEXBSF�BOE�TPGUXBSF�XIJDI�FYFDVUF�OPEFT��8IJMF� UIJT�BVUIPSJUZ� JT�
FYFSDJTBCMF�OPU�PO� UIF�FOUJSF�OFUXPSL�CVU�POMZ�PO� UIF�OPEF� 	DPNQVUFS
�IF�TIF�PQFSBUFT
�
QPTTJCMF� NPOPQPMJ[BUJPO� PG� OPEF� PQFSBUPST� NBZ� PO� B� DFSUBJO� BHFOEB� NBZ� XJFME� TUSPOH�
JOVFODF� PWFS� UIF� OFUXPSL� BOE� UIF� FOUJSF� FDPTZTUFN
� BOE� FWFO� UBLF� PWFS� UIF� DPOUSPM� PG�
UIF�FOUJSF�OFUXPSL�� *U� JT�OPU� JNQPTTJCMF�GPS�B�TJOHMF�JOEJWJEVBM�UP�TFJ[F�DPOUSPM�PG�NVMUJQMF�
OPEFT� UISPVHI� BOPOZNJUZ��8IJMF� CMPDLDIBJO� OFUXPSLT� IBWF� UP� EJTUSJCVUF� PXOFSTIJQ� BOE�
DPOUSPM� PWFS� FBDI� OPEF� BT� NVDI� BT� QPTTJCMF� UP� NBJOUBJO� EFDFOUSBMJ[BUJPO
� QSFWFOUJOH�
NPOPQPMJ[BUJPO�PG� OPEF�PQFSBUPST� JO� QVSTVJU� PG� KPJOU� JOUFSFTU� JT� OPU� BO� FBTZ� UBTL�� 5IJT� JT�
XIZ� UIFSF�XFSF�DBTFT�XIFO� UIF�PQJOJPOT�PG�OPEF�PQFSBUPST�XFSF� TUSPOHMZ�PS�VOJMBUFSBMMZ�
SFFDUFE� PWFS� UIF� PQJOJPOT� PG� BMM� PUIFS� QBSUJDJQBOUT� JO� UIF� FDPTZTUFN� XIFO� UIFSF� XBT�
DPOJDU�PG�JOUFSFTU�CFUXFFO�UIF�DPNNPO�JOUFSFTU�PG�UIF�FOUJSF�FDPTZTUFN�BOE�UIF�JOUFSFTU�
PG�OPEF�PQFSBUPST
�TVDI�BT�UIF�GBJMFE�BUUFNQU�UP�SFEVDF�#JUDPJO�USBOTBDUJPO�GFF�EVF�UP�UIF�
PCKFDUJPO�PG�#JUDPJO�OPEF�PQFSBUPST�BOE�'JMFDPJO�NJOFS� TUSJLF� MFBEJOH� UP� UIF� TUPQQBHF�PG�
UIF�OFUXPSL��5IFSFGPSF
�TUSVDUVSF�XJTF�UFDIOPMPHJDBM�BOE�QPMJUJDBM� JOTUSVNFOUT�UP�DPOUSPM�
UIF�NPOPQPMJ[BUJPO�PG�OPEF�PQFSBUPST�JT�SFRVJSFE��
03 Community

5PLFO�IPMEFS�HSPVQ
�PS�UPLFO�DPNNVOJUZ
� JT�BMTP�POF�PG�UIF�JNQPSUBOU�TUBLFIPMEFST�
BMPOHTJEF�QSPKFDU�MFBEFS�HSPVQ�BOE�OPEF�PQFSBUPS�HSPVQ��5IFZ�QPTTFTT�UPLFOT�BOE�BDU�BT�
WPMVOUBSZ� TVQQPSUFST
� JOWJHPSBUJOH� BOE� BEWFSUJTJOH� UIF� QSPKFDU�� 5IFSF� BMTP� FYJTU� PUIFS�
UZQFT�PG�QBSUJDJQBOUT�TVDI�BT�PQFO�TPVSDF�EFWFMPQFS�DPNNVOJUZ�PS�E"QQ�TFSWJDF�QBSUOFST�
XIP�BSF�KPJOUMZ�SFGFSSFE�UP�BT�˕UPLFO�IPMEFST˖� JO�HFOFSBM�PS�˕DPNNVOJUZ˖� JO�CSPBEFS�UFSNT��
*O� UIF� FBSMZ� CMPDLDIBJO� QSPKFDUT
� UPLFO� IPMEFST� XFSF� TJNQMZ� QBTTJWF� TVCKFDUT� XIP� POMZ�
QVSDIBTFE� UPLFOT� MPPLJOH� GPS� FDPOPNJD� QSPU�� 8IJMF�NPTU� JO� OVNCFST
� UIFZ� XFSF� PGUFO�
OFHMFDUFE�GSPN�UIF�EFDJTJPO�NBLJOH�GPS�UIF�BDUVBM�QSPKFDU��)PXFWFS
�SFDFOU�QSPKFDUT�IBWF�
CFFO�BUUSBDUJOH�UPLFO�IPMEFST˖�BDUJWF�QBSUJDJQBUJPO�CZ�HJWJOH�UIFN�SJHIUT�UP�QBSUJDJQBUF� JO�
HPWFSOBODF� BOE� MFBEJOH� UIFN� UP� TUBLF� UPLFOT� UP� DPOUSPM� UPLFO�PX� JO� UIF�NBSLFU��.PSF�
BOE� NPSF� FPSUT� IBWF� BMTP� CFFO� NBEF� UP� BUUSBDU� UPLFO� IPMEFST� UP� QBSUJDJQBUF� NPSF�
BDUJWFMZ� JO� HPWFSOBODF� CZ� HSBOUJOH� UIFN� EJSFDU� EFDJTJPO�NBLJOH� SJHIUT�� 5IJT� JT� CFDBVTF�
IJHIFS� EJWFSTJUZ� BOE� CJHHFS� OVNCFS� PG� QBSUJDJQBOUT� JO� UIF� FDPTZTUFN� BOE� UIFJS� BDUJWF�
QBSUJDJQBUJPO�MFBET�UP�IJHIFS�WBMVF�PG�UIF�FOUJSF�FDPTZTUFN��

"MM� QBSUJDJQBOUT� TIBSF� B� DPNNPO� JOUFSFTU� PG� TIBSJOH� OBODJBM� CFOFU� DSFBUFE� GSPN�
UIF� HSPXUI�PG� UIF�OFUXPSL� BOE� UIF� FDPTZTUFN��"OE� UIF� UPUBM� BNPVOU�PG� CFOFU� UFOET� UP�
JODSFBTF� SBQJEMZ� BT� UIF� QSPKFDU� HSPXT� BOE�EFWFMPQT�� *G� UIF� QBSUJDJQBOUT� PG� UIF� FDPTZTUFN�
VOEFSTUBOE� BOE� CFMJFWF� JO� UIF� MPOH�UFSN� WJTJPO� PG� UIF� QSPKFDU� BOE� DPPQFSBUF� GPS� UIF�
QSPKFDU˖T�HSPXUI




JODSFBTF� SBQJEMZ� BT� UIF� QSPKFDU� HSPXT� BOE�EFWFMPQT�� *G� UIF� QBSUJDJQBOUT� PG� UIF� FDPTZTUFN�
VOEFSTUBOE� BOE� CFMJFWF� JO� UIF� MPOH�UFSN� WJTJPO� PG� UIF� QSPKFDU� BOE� DPPQFSBUF� GPS� UIF�
QSPKFDU˖T�HSPXUI
� JU�DBO�TFF�SBQJE�HSPXUI��)PXFWFS
� JG� UIFZ�POMZ� GPDVT�PO�UIFJS�TIPSU�UFSN�
CFOFU
� UIF� QSPKFDU˖T� HSPXUI�XJMM� CF� EFMBZFE� PS� FWFO� TUPQQFE� JO� TPNF� DBTFT�� 5IFSFGPSF
�
FTUBCMJTIJOH� UIF� HPWFSOBODF� TUSVDUVSF� JO� XIJDI� UIF� QBSUJDJQBOUT� DBO� DPPQFSBUF� GPS� UIF�
DPNNPO�CFOFU�XIJMF�NBJOUBJOJOH�EFDFOUSBMJ[BUJPO�JT�PG�QBSBNPVOU�JNQPSUBODF��"MTP
�BT�
VOEFS� UIJT� UZQF� PG� HPWFSOBODF� JU� JT� EJDVMU� UP� GPSDF� QBSUJDJQBUJPO� BOE� UIF� MFWFM� PG�
QBSUJDJQBUJPO� SBQJEMZ� VDUVBUFT� EFQFOEJOH� PO� UIF� SJTF� BOE� GBMM� PG� UIF� QSPKFDU
� WBSJPVT�
TVQQMFNFOUBSZ�JOTUSVNFOUT�TVDI�BT�JODFOUJWFT�UP�DPOUJOVPVTMZ�FODPVSBHF�QBSUJDJQBUJPO�JO�
BDUJWJUJFT� UP� TVTUBJO� BOE�EFWFMPQ� UIF� HPWFSOBODF� BSF� BMTP� OFFEFE��8F� BJN� UP� EFTJHO� UIF�
EFDFOUSBMJ[FE�HPWFSOBODF�TUSVDUVSF�JO�GVMM�DPOTJEFSBUJPO�PG�UIFTF�FYQFSJNFOUT
�FPSUT�BOE�
USJBMT�BOE�FSSPST�PG�UIF�DSZQUPDVSSFODZ�FDPTZTUFN�
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Stages of Decentralization

%FDFOUSBMJ[BUJPO�TUSBUFHZ�BOE�HPWFSOBODF�TUSVDUVSF�BSF�DMPTFMZ�DPOOFDUFE�XJUI�OPEF�
EFDFOUSBMJ[BUJPO�� *O� UIF� FBSMZ� TUBHFT� PG� UIF� QSPEVDU
�XF� QMBO� UP� MBVODI� PVS�NBJOOFU� JO� B�
GPSN� DMPTF� UP� B� QSJWBUF� OFUXPSL
� BU� XIJDI� QPJOU� B� TNBMM� OVNCFS� PG� QBSUOFST� XJMM� CF�
QBSUJDJQBUJOH�JO�OPEF�PQFSBUJPO��5IBU�JT
�UIF�'PVOEBUJPO�XJMM�PQFSBUF�NPTU�OPEFT�BOE�IPME�
DPOUSPM�PWFS�UIF�HPWFSOBODF��8F�IBWF�BMSFBEZ�TUBSUFE�PQFSBUJOH�BMQIBOFU�JOUFSOBMMZ
�BOE�JT�
QMBOOJOH�UP�MJOL�#MPDLTJHO�TFSWJDF�BOE�#MPDLDJUZ�HBNF�TFSWJDF�BU�#FUB/FU�QIBTF�UP�EFWFMPQ�
BOE�UFTU�SFMBUFE�GFGBUVSFT��0ODF�UIF�FTUBCMJTINFOU�PG�UIF�UPLFO�FDPOPNZ�JODMVEJOH�'FF'J�JT�
DPNQMFUF
�+FKV�/FU
�PVS�NBJOOFU���XJMM�CF�PDJBMMZ�MBVODIFE��%VSJOH�+FKV�/FU�QIBTF
�UIF�
'PVOEBUJPO�XJMM�CF�PCMJHFE�UP�TFSWF�B�MFBEJOH�SPMF�JO�EFDJTJPO�NBLJOH
�BOE�UIF�QSPKFDU�XJMM�
VMUJNBUFMZ�EFWFMPQ� JOUP�B�%"0� 	%FDFOUSBMJ[FE�"VUPOPNPVT�0SHBOJ[BUJPO
� UISPVHI�TFWFSBM�
TUFQT�PG� HSBEVBM�EFDFOUSBMJ[BUJPO�PG� UIF� HPWFSOBODF�� 'PS� UIJT
�XF�QMBO� UP� FYFDVUF� B� GPVS�
QIBTF�TUSBUFHZ�BT�GPMMPXT��
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Phase 1: Jeju Net

*O�1IBTF�
�1SPUPDPO�/FUXPSL�CFHJOT�XJUI�UIF�'PVOEBUJPO�NBJOMZ�JO�DIBSHF�PG�OPEFT��
"MTP
� FBSMZ�TUBHF� QBSUOFST� XJMM� CF� QBSUJDJQBUJOH� JO� TVSBHF� OPEF� PQFSBUJPO�� 8F� IBWF�
BMSFBEZ�TFDVSFE�NPSF�UIBO�UXP�FBSMZ�QBSUOFST�XIP�XJMM�CF�QBSUJDJQBUJOH�JO�UIF�PQFSBUJPO�PG�
TVSBHF� OPEFT�� "T� UIF� OFUXPSL� HSBEVBMMZ� FYQBOET� BOE� UIF� OVNCFS� PG� QBSUOFS� OPEFT�
JODSFBTFT� CZ� HSBEVBMMZ� NBLJOH� CVTJOFTT� QBSUOFST� QBSUJDJQBUF� UP� B� MFWFM� JO� XIJDI� UIF�
OVNCFS� PG� OPEFT� PQFSBUFE� CZ� OPO�'PVOEBUJPO� PQFSBUPST� FYDFFE�⅓�� PG� UPUBM� OPEF
� UIF�
QSPKFDU� XJMM� NPWF� PO� UP� 1IBTF� �� *O� UIFPSZ
� UIF� 'PVOEBUJPO� XJMM� OP� MPOHFS� CF� BCMF� UP�
VOJMBUFSBMMZ�DPOUSPM�UIF�OFUXPSL�PODF�UIF�OVNCFS�PG�QBSUOFS�OPEFT�SFBDI�⅓��PG�UIF�UPUBM�
OPEF�� *NQPSUBOU� UBTLT� EVSJOH� 1IBTF� � JODMVEF� OFUXPSL� TUBCJMJ[BUJPO
� EFWFMPQNFOU� PG�
FTTFOUJBM� NPEFM� GFBUVSFT� BOE� BDDVNVMBUJPO� PG� FYQFSJFODF� JO� PQFSBUJOH� OPEFT� BOE� UIF�
FOUJSF�OFUXPSL��8IFO�1IBTF��OFUXPSL�JT�MBVODIFE
�#MPDLTJHO�BOE�#MPDLDJUZ�XJMM�CF�MJOLFE�
BOE�TFSWJDFE�BT�UIF�STU�BQQMJDBUJPO�TFSWJDFT��'VSUIFSNPSF
�TFSWJDFT�VOEFS�QSFQBSBUJPO� JO�
DPPQFSBUJPO�XJUI�TFWFSBM�FBSMZ�QBSUOFST�XJMM�BMTP�CF� MJOLFE�PODF�QSFQBSBUJPO� JT�DPNQMFUF��
%FQFOEJOH� PO� UIF� SFBEJOFTT� PG� QBSUOFST
� TPNF� TFSWJDFT�NBZ�CF� BDDFTTJCMF� GSPN�#FUB/FU�
QIBTF�

*O� 1IBTF� 
� XF� XJMM� CF� EFWFMPQJOH� TUBOEBSE� NPEFMT� PG� BQQMJDBUJPO� UFDIOPMPHJFT�
SFRVJSFE� GPS� %JHJUBM� 5SBOTGPSNBUJPO� PG� UIF� TPDJFUZ� BU� MBSHF� BOE� UIF� JNQMFNFOUBUJPO� PG�
QSPUPDPM� FDPOPNZ�� *O� QBSUJDVMBS
� #MPDLTJHO� BOE� #MPDLDJUZ� XIJDI� BSF� DVSSFOUMZ� CFJOH�
EFWFMPQFE� XJMM� TFSWFT� BT� UIF� -JWJOH� -BC� XIFSF� UIF� DBTFT� PG� CMPDLDIBJO˖T� BQQMJDBUJPO� PO�
BDUVBM�TFSWJDFT�BSF�FTUBCMJTIFE��*O�UIJT�SFHBSE
�#MPDLTJHO�BOE�#MPDLDJUZ�XJMM�OPU�POMZ�TFSWF�
BT� B� MBCPSBUPSZ� GPS� WFSJGZJOH� UIF� FYDFMMFODF� PG� 1SPUPDPO� /FUXPSL� CVU� BMTP� BT� B�
UFDIOPMPHJDBM�TIPXSPPN��"�MPU�PG�FYQFSJNFOUT�XJMM�CF�DBSSJFE�PVU�JO�1IBTF���'PS�JOTUBODF
�
OFUXPSL�PQFSBUJPO�DPTU�BOE�PUIFS�JODJEFOUBM�FYQFOTFT�XJMM�CF�DBMDVMBUFE�BOE�XIFUIFS�UIF�
WBMVFT� DSFBUFE� GSPN� OPEF� PQFSBUJPO� DPTU� BOE� GFFT� BSF� SFBTPOBCMF� FOPVHI� UP� HVBSBOUFF�
MPOH�UFSN� CVTJOFTT� GFBTJCJMJUZ� XJMM� CF� WFSJFE� JO� PSEFS� UP� OE� PQUJNBM� GFF� TUSVDUVSF��
5ISPVHI� TVDI� QSPDFTT
� XF� XJMM� FTUBCMJTI� B� EFUBJMFE� NPEFM� SFHBSEJOH� OFUXPSL� PQFSBUJPO�
BOE� FDPOPNJD� TZTUFN�� 5FDIOJDBMMZ
� OFX� OPEFT� DBO� KPJO� UIF� OFUXPSL� JO� QIBTF� CZ� CFJOH�
BDDFQUFE�UISPVHI�WPUJOH�PG�UIPTF�DVSSFOUMZ�QBSUJDJQBUJOH�BT�OPEFT
�CVU�BT�UIF�OFUXPSL�XJMM�
CF� PQFSBUFE� BT� B� QSJWBUF� OFUXPSL� GPS� B� DFSUBJO� BNPVOU� PG� UJNF
� 1SPUPDPO� /FUXPSL�
'PVOEBUJPO
� UIF� JOJUJBM� QSPKFDU� QSPQPTFS
� XJMM� MFBE� UIF� EFDJTJPO�NBLJOH� BT� BO� FBSOFTU�
TVQFSWJTPS� JO�1IBTF�� JO� SFFDUJPO�PG�PQJOJPOT�XJUIJO� UIF�FDPTZTUFN��5IFSFGPSF
� JO�1IBTF�

� UIF�'PVOEBUJPO�XJMM� TVQFSWJTF�PWFSBMM�QSPKFDU�BOE�CVTJOFTT�EFWFMPQNFOU
� TPSU�PVU�BOE�
TFMFDU�E"QQ�TFSWJDFT�GPS�1SPUPDPO�BOE�FYQBOE�UIF�FDPTZTUFN��
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Phase 2: Beijing Net

IF� HPBM� PG� 1IBTF� � JT� UP� JODSFBTF� UIF� OVNCFS� PG� UIPTF� QBSUJDJQBUJOH� JO� OPEF�
PQFSBUJPO
�SFEVDJOH�UIF�OVNCFS�PG�OPEFT�PQFSBUFE�CZ�UIF�'PVOEBUJPO�BOE�JODSFBTJOH�UIF�
OVNCFS�PG�FYUFSOBM�OPEF�PQFSBUPST�UP�⅔��PG�UIF�FOUJSF�OPEF
�FYQBOEJOH�UIF�OFUXPSL�UP�B�
MFWFM� KVTU� CFMPX� EFDFOUSBMJ[BUJPO�� 0ODF� UIF� OVNCFS� PG� OPEFT� NBOBHFE� CZ� QBSUJDJQBOUT�
GSPN�PVUTJEF� SFBDIFT�⅔�
� UIF� GPVOEBUJPO�DBOOPU�FYFSDJTF�BOZ�DPOUSPM�PWFS� UIF�OFUXPSL��
"U� UIJT� QIBTF
� UIF� SFTVMUT� PG� UIF� FYQFSJNFOUT� DBSSJFE� PVU� JO� 1IBTF� � BSF� SFFDUFE�PO� UIF�
OFUXPSL� UP� UPVHIFO� UIF� FDPTZTUFN� BOE� UIF� DPNNVOJUZ
� BOE� UIF� JOJUJBM� NPEFM� PG� B�
TVCTUBOUJBMMZ�EFDFOUSBMJ[FE�HPWFSOBODF�TUSVDUVSF�TUBSUT�P��"T�TVCTUBOUJBMMZ�EFDFOUSBMJ[FE�
OPEF�OFUXPSL�PQFSBUFT
�UIF�OPEF�SFXBSE�TUSVDUVSF�XJMM�TUBSU� JUT�PQFSBUJPO�JO�FBSOFTU
�BOE�
UIF� QBSUJDJQBUJPO� PG� NVMUJQMF� OPO�DPOTFOTVT� OPEFT� XIJDI� BSF� OPU� B� NFNCFS� PG� UIF�
TVSBHF�HSPVQ�JO�OFUXPSL�PQFSBUJPO�XJMM�GVSUIFS�TUBCJMJ[F�UIF�OFUXPSL�BOE�QSPWJEF�B�CBTJD�
GSBNFXPSL� UPXBSE� EFDFOUSBMJ[BUJPO�� 5IF� HPWFSOBODF� XJMM� BMTP� CF� EFDFOUSBMJ[FE�
BDDPSEJOHMZ��%VSJOH� UIJT�QIBTF
�B� GFBUVSF�XIJDI�BMMPXT�OFX�OPEFT�NFFUJOH� UIF�TUBOEBSET�
UP�BVUPNBUJDBMMZ�KPJO�UIF�OFUXPSL�XJMM�CF�UFTUFE��

*O� 1IBTF� 
� XF� QMBO� UP� BDUJWBUF� B� JOTVDJFOUMZ� FMBCPSBUF� ZFU� TPNFXIBU�
JOTUJUVUJPOBMJ[FE� HPWFSOBODF
� UISPVHI�XIJDI� UIF� 1SPUPDPO� (PWFSOBODF�XJMM� CF� FRVJQQFE�
XJUI� UXP�EFDJTJPO�NBLJOH�CPEJFT��0OF� JT�/PEF�$PNNJUUFF
�BO�FYDMVTJWF�EFDJTJPO�NBLJOH�
PSHBOJ[BUJPO� PG� UIF� TVSBHF� OPEF� HSPVQ
� BOE� UIF� PUIFS� JT� UIF� $POHSFTT
� XIFSF� UPLFO�
IPMEFST� FYFSDJTF� UIFJS� EFDJTJPO�NBLJOH� SJHIUT� VTJOH� UIF� 7PUF� .PEFM�� )PXFWFS
� UIF� ˕OBM˖�
EFDJTJPO�NBLJOH� SJHIU� GPS� UIF� 1SPUPDPO� /FUXPSL� CFMPOHT� UP� UIF� $POHSFTT
� UIF� EFDJTJPO�
NBLJOH�PSHBOJ[BUJPO�PG�UPLFO�IPMEFST��

��*O�1IBTF�
�UIF�'PVOEBUJPO�TIBMM�ZJFME�JUT�EFDJTJPO�NBLJOH�SJHIUT�GPS�UIF�FDPTZTUFN�
UP� UIF� $POHSFTT
� B� HPWFSOBODF� PSHBOJ[BUJPO� PG� UPLFO� IPMEFST�� 5IFSFGPSF
� 1SPUPDPO�
/FUXPSL˖T�OBM�EFDJTJPOT� TIBMM�CF�NBEF� UISPVHI�WPUJOH�PG� UPLFO�IPMEFST��)PXFWFS
�
JO� PSEFS� UP� GBDJMJUBUF� FDJFOU� EFDJTJPO�NBLJOH
� EFDJTJPOT� PO� TPNF� BHFOEB
� JO�
QBSUJDVMBS� UIF� BHFOEB� OPU� EJSFDUMZ� SFMBUFE� UP� UIF� FOUJSF� FDPTZTUFN� PS� FDPOPNJD�
JOUFSFTUT�PG�NPTU� UPLFO�IPMEFST�CVU�BSF� SFMBUFE� UP�OPEF�PQFSBUJPO�TIBMM�CF�NBEF� JO�
UIF� /PEF� $PNNJUUFF�� "MTP
� GPS� UIF� FYFDVUJPO� PG� SPVUJOF� BOE� DPOUJOVFE� EVUJFT
� UIF�
'PVOEBUJPO�BOE�UIF�EFWFMPQNFOU�UFBN�TIBMM�TVCNJU�ZFBSMZ�QSPQPTBM�UP�UIF�$POHSFTT�
BOE�FYFDVUF�CVTJOFTT�BDUJWJUJFT� TQFDJFE�XJUIJO� UIF�QSPQPTBM�VQPO�BQQSPWBM�PG� UIF�
$POHSFTT���
�� /PEF� $PNNJUUFF
� JO� XIJDI� TVSBHF� OPEF� HSPVQ� QBSUJDJQBUFT� BT� NFNCFST
� TIBMM�
IBWF� UIF� SJHIU� UP� WPUF� GPS� PSEJOBSZ� JTTVFT� SFMBUFE� UP� OPEF� PQFSBUJPO� BOE�
FOIBODFNFOU�TVDI�BT�OFUXPSL�VQEBUFT�	F�H�
�CVH�Y�PS�JNQSPWFNFOU�PG�GFBUVSFT
�PS�
NPEFM� VQEBUFT�� 5IF� DPNNJUUFF� TIBMM� BMTP� IBWF� UIF� SJHIUT� UP� BQQSPWF� UIF� FOUSZ� PG�
OFX� OPEFT� PS� FYQVMTJPO� PG� GBVMUZ� OPEFT� VOUJM� BVUPNBUJD� OPEF� VQEBUF� GFBUVSF� JT�
BEPQUFE��$POTJEFSJOH�1#'5�SVMFT
�/PEF�$PNNJUUFF˖T�WPUJOH�SVMF�TIBMM�CF�UXP�UIJSET�
TVQFSNBKPSJUZ��)PXFWFS
�TIPVME�DPOJDU�PG�PQJOJPOT�PDDVS�SFHBSEJOH�BHFOEB�SFMBUFE�
UP�DPNNPO�JOUFSFTU�PG�UIF�FOUJSF�FDPTZTUFN
�UIF�TVSBHF�OPEF�HSPVQ�TIBMM�GPMMPX�UIF�
EFDJTJPO�PG�UIF�$POHSFTT�



302021 © Digital Transformation Network, LTD. All Rights Reserved.

Whitepaper v.0.6

OFX� OPEFT� PS� FYQVMTJPO� PG� GBVMUZ� OPEFT� VOUJM� BVUPNBUJD� OPEF� VQEBUF� GFBUVSF� JT�
BEPQUFE��$POTJEFSJOH�1#'5�SVMFT
�/PEF�$PNNJUUFF˖T�WPUJOH�SVMF�TIBMM�CF�UXP�UIJSET�
TVQFSNBKPSJUZ��)PXFWFS
�TIPVME�DPOJDU�PG�PQJOJPOT�PDDVS�SFHBSEJOH�BHFOEB�SFMBUFE�
UP�DPNNPO�JOUFSFTU�PG�UIF�FOUJSF�FDPTZTUFN
�UIF�TVSBHF�OPEF�HSPVQ�TIBMM�GPMMPX�UIF�
EFDJTJPO�PG�UIF�$POHSFTT�
�� 5IF� $POHSFTT� SFGFST� UP� UIF� HBUIFSJOH� PG� UPLFO� IPMEFST
� BOE� TIBMM� IPME� OBM�
EFDJTJPO�NBLJOH� SJHIUT� PWFS� 1SPUPDPO�/FUXPSL��)FSF
� UPLFO�IPMEFST� BSF� EFOFE� BT�
UIF�BHHSFHBUF�PG�QFPQMF�XIP�TUBLFE� UPLFOT� JO� UIF� TZTUFN��5IFSF�FYJTU� UXP� UZQFT�PG�
TUBLJOH�� POF� JT� UIF� GVOE� TUBLFE� CZ� OPEFT� BT� DPMMBUFSBM
� BOE� UIF� PUIFS� JT� UIF� GVOE�
TUBLFE� CZ� UPLFO� IPMEFST� JO� 'FF'J�� 5PLFO� IPMEFST� TIBMM� FYFSDJTF� POF� WPUF� QFS� UPLFO�
CBTFE� PO� UIF� UPUBM� BNPVOU� PG� UPLFOT� TUBLFE� UP� UIF� UXP� GVOET
� BOE� TVSBHF� OPEF�
PQFSBUPST� TIBMM�BMTP�PCUBJO� UIF� SJHIU� UP�WPUF� JO�QSPQPSUJPO� UP� UIF�OVNCFS�PG� UPLFOT�
TUBLFE� BT� DPMMBUFSBM�� )PXFWFS
� POF�UPLFO� POF�WPUF� TZTUFN� XBT� PGUFO� BCVTFE� UP�
TUFBNSPMM� UIF� JOUFSFTU� PG� IFBWZ� UPLFO� IPMEFST�� 5IFSFGPSF
� UIF� $POHSFTT� TIBMM� IBWF�
UXP� EFDJTJPO�NBLJOH� SVMFT�� 'PS� BHFOEB� XIJDI� EP� OPU� QSPWPLF� BDVUF� DPOJDU� PG�
JOUFSFTU
�UIF�BHFOEB�TIBMM�CF�SVMFE�JO�GBWPS�JG�UIF�UPUBM�WPUFT�GPS�SFBDIFT�UIF�NBKPSJUZ�
PG� UPUBM� WPUFT� DBMDVMBUFE� CBTFE� PO� UPUBM� TUBLF�� 4IPVME� UIF� BHFOEB� QSPWPLF� BDVUF�
DPOJDU� PG� JOUFSFTU� PS� CF� TFOTJUJWF
� UIF� BHFOEB� TIBMM� CF� SVMFE� JO� GBWPS� JG� UIF� UPUBM�
WPUFT� GPS� SFBDIFT� �� TVQFSNBKPSJUZ� PG� UPUBM� TUBLF�� )FSF
� BHFOEB� XIJDI� QSPWPLF�
BDVUF� DPOJDU� JODMVEF�� 
� &YQVMTJPO� PG� B� DFSUBJO� OPEF� GSPN� UIF� $POHSFTT� EVF� UP�
BDUJPOT�BHBJOTU�UIF�FOUJSF�FDPTZTUFN
�
�0QQPTJUJPO�PG�UIF�NBKPSJUZ�PG�UPLFO�IPMEFST�
UP�UIF�EFDJTJPO�NBEF�CZ�UIF�/PEF�$PNNJUUFF
�BOE�
�"OZ�PUIFS�BHFOEB�XIJDI�XFSF�
QFUJUJPOFE�UP�UIF�$POHSFTT�UP�CF�EFBMU�BT�BDVUF�DPOJDU�PG� JOUFSFTU�CZ�UPLFO�IPMEFST�
XIPTF�BHHSFHBUF�TUBLF� JT�POF�GUI�PS� MBSHFS��"�NPSF�EFUBJMFE�PQFSBUJPO�QMBO�PO�UIJT�
TIBMM�CF�ESBGUFE�EVSJOH�UIF�PQFSBUJPO�PG�1IBTF��OFUXPSL�BOE�TIBMM�CF�QVU�UP�UIF�STU�
WPUF�PG�UIF�$POHSFTT��
�� 4IPVME� UIF� $POHSFTT� NBLF� EFDJTJPOT� BHBJOTU� UIF� EFDJTJPO� NBEF� CZ� UIF� /PEF�
$PNNJUUFF
�UIF�$PNNJUUFF�TIBMM�GPMMPX�UIF�EFDJTJPO
�BOE�JG�OPU
�UIF�$POHSFTT�IPMET�
UIF�SJHIU�UP�UBLF�UIF�WPUF�UP�FYQFM�OPEFT�XIJDI�PQQPTF�UIF�EFDJTJPO��4IPVME�UIF�WPUF�
QBTT
� UIF� OPEF� TIBMM� CF� BVUPNBUJDBMMZ� FYQFMMFE� GSPN� UIF� OFUXPSL� FFDUJWF�
JNNFEJBUFMZ��5IF�SFBTPO� GPS�TVDI�TUSPOH�BVUIPSJUZ� JT�CFDBVTF� JO�PUIFS�QSPKFDUT
� UIF�
PQJOJPOT� PG� OPEF� PQFSBUPST� IBWF� VTVBMMZ� CFFO� SVMFE� JO� GBWPS� JO� DBTF� PG� DPOJDUT� PG�
JOUFSFTU�CFUXFFO�OPEF�PQFSBUPST�BOE� UIF�FOUJSF� UPLFO�IPMEFST��5P�QSFWFOU� UIJT
� UIF�
'PVOEBUJPO� DIPPTFT� UP� FTUBCMJTI� B� TUSPOH� DPOUSPM� TZTUFN� TP� UIBU� UIF� JOUFSFTU� BOE�
EFDJTJPO�NBLJOH�PG�UIF�/PEF�$PNNJUUFF�VMUJNBUFMZ�DPJODJEFT�XJUI�UIF�JOUFSFTU�PG�BMM�
UPLFO�IPMEFST�BOE�UIF�FDPTZTUFN�
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��/PEF�$PNNJUUFF�BOE�$POHSFTT�WPUFST�TIBMM�CF�PFSFE�B�DFSUBJO�BNPVOU�PG�WPUJOH�
SFXBSE� XIJDI� JT� QBJE� PVU� GSPN� $PNNPOT� #VEHFU�� 5IJT� JT� UP� QSFWFOU� EFDMJOF� JO�
QBSUJDJQBUJPO�XIJDI�PGUFO�PCTFSWFE�XIFO�PQFSBUJOH�B�HPWFSOBODF�TZTUFN�TJNJMBS� UP�
UIBU� PG� 1SPUPDPO
� BOE� BMTP� CFDBVTF� JU� JT� MPHJDBMMZ� BQQSPQSJBUF� UP� SFXBSE� UIPTF�
QBSUJDJQBUJOH� JO� UIF� HSPXUI� PG� UIF� FOUJSF� FDPTZTUFN�� "� EFUBJMFE� SFXBSE� QPMJDZ� TIBMM�
BMTP�CF�OBMJ[FE�EVSJOH�1IBTF��NJUUFF�VMUJNBUFMZ� DPJODJEFT�XJUI� UIF� JOUFSFTU�PG�BMM�
UPLFO�IPMEFST�BOE�UIF�FDPTZTUFN�
5IF�JEFB�PG���TVQFSNBKPSJUZ�PSJHJOBUFT�GSPN�5F[PT˖� � � �HPWFSOBODF��0OF�UPLFO�POF�

WPUF� TUSVDUVSF˖T� EJTBEWBOUBHF� JT� UIBU� UIPTF�XJUI� MBSHFS� OVNCFS�PG� UPLFOT� FYFSDJTF�CJHHFS�
EFDJTJPO�NBLJOH� SJHIUT
� BOE� UIFSFGPSF� JU� JT� QPTTJCMF� GPS� B� TNBMM� OVNCFS� PG� QFPQMF� UP� VTF�
WPUJOH�BT�B�NFBOT�PG�QMVUPDSBDZ�UP�SFQSFTFOU�UIFJS�JOUFSFTU��0OF�PG�UIF�BMUFSOBUJWFT�XPVME�
CF�POF�QFSTPO�POF�WPUF�TZTUFN
�CVU�GSPN�PVS�FYQFSJFODF�UIF�QBSUJDJQBUJPO�BOE�PQFSBUJPO�
QSPDFTT�PG�UIJT�TZTUFN�JT�FYUSFNFMZ�DPNQMFY�BOE�DPTUMZ��)PXFWFS
�BT���TVQFSNBKPSJUZ�JT�
CBTFE� PO� PWFSXIFMNJOH� FYQSFTTJPO� PG� GBWPS� PG� UIF� FOUJSF� FDPTZTUFN
� UIF� SFTVMU� PG� UIF�
WPUJOH�XJMM�SFQSFTFOU�BMNPTU�UIF�TBNF�SFTVMU�BT�WPUJOH�DBSSJFE�PVU�VOEFS�POF�QFSTPO�POF�
WPUF� TZTUFN�� *O�PUIFS�XPSET
�CZ� DPNCJOJOH�B� TJNQMF� JOTUSVNFOU�PG� ��TVQFSNBKPSJUZ� UP�
UIF�POF�UPLFO�POF�WPUF�TZTUFN
�XF�DBO�QSPEVDF�UIF�SFTVMU�TJNJMBS�UP�POF�QFSTPO�POF�WPUF�
QVSF�EFNPDSBDZ��

5IF�QSJODJQMFT� TVHHFTUFE�BCPWF�BSF� SPVHI�HVJEFMJOFT� GPS� UIF�$POHSFTT
� BOE�B�NPSF�
FMBCPSBUF�EFTJHOJOH�XJMM�CF�OFFEFE�UP�PQFSBUF�UIF�EFDJTJPO�NBLJOH�CPEZ�TNPPUIMZ�BOE�UP�
UIF� QPJOU�� 'PS� JOTUBODF
� BO� JOTUSVNFOU� UP� QSFWFOU� JNQSVEFOU� QFUJUJPO� UP� UIF� $POHSFTT� JT�
SFRVJSFE
�BT�TPNF�NBZ�BCVTF�QFUJUJPO�PVU�PG�NBMJDJPVT�PS�NJTDIJFWPVT�JOUFOU��"O�FYBNQMF�
PG� TVDI� XPVME� CF� DPOTDBUJOH� WPUF� SFXBSE� GPS� BCVTJWF� QFUJUJPOT� PS� JNQPTJOH� QFUJUJPO�
EFQPTJU� UP� WFSJGZ� UIF� QFUJUJPOFS˖T� WFSBDJUZ�� 5IFTF� BSF� POMZ� FYBNQMFT
� BOE� XF� BJN� UP�
JNQMFNFOU�B�NPSF�FMBCPSBUF�BOE�PO�QPJOU�$POHSFTT�NPEFM�JO�1IBTF��VTJOH�UIF�PQFSBUJPO�
FYQFSJFODFT�PCUBJOFE�EVSJOH�1IBTF���

[8]
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Phase 3: New York Net

1IBTF��NBSLT�UIF�OFUXPSL˖T�FOUSZ�JOUP�UIF�FBSMZ�TUBHFT�PG�EFDFOUSBMJ[FE�OFUXPSL��*O�
UIJT�QIBTF
�UIF�'PVOEBUJPO�PQFSBUFT�POMZ�B�TNBMM�OVNCFS�PG�OPEFT�KVTU�FOPVHI�UP�UBLF�PO�
B� TZNCPMJD�NFBOJOH
� BOE�XJMM� IBWF�NPTU� OPEFT� CF� PQFSBUFE�CZ� FYUFSOBM� QBSUJDJQBOUT�� "T�
DBO� CF� TFFO� JO� �'JHVSF� Y� �� 1SPUPDPO�/PEF� &DPTZTUFN� 4USVDUVSF�
� UIFSF� FYJTUT� B� HSPVQ� PG�
NVMUJQMF� OPO�DPOTFOTVT� OPEFT� JO� UIF� PVUFSNPTU� BSFB� PG� UIF� TUSVDUVSF
� JO� XIJDI� OPEFT�
NFFUJOH�TVDJFOU�DPOEJUJPOT�UP�CF�BDDFQUFE�BT�DPOTFOTVT�OPEFT�GPSN�UIF�TVSBHF�HSPVQ�
UP� QSPDFTT� EBUB�� *G� GPS� B� TQFDJD� SFBTPO� B� OPEF� JO� UIF� TVSBHF� HSPVQ� SFQFUJUJWFMZ� DBVTFT�
QSPCMFNT� PS� JOUFOUJPOBMMZ� EJTSVQU� OPSNBM� PQFSBUJPO� PG� UIF� OFUXPSL
� UIF� OPEF� XJMM� CF�
BVUPNBUJDBMMZ�FYQFMMFE�GSPN�UIF�TVSBHF�HSPVQ�VTJOH�B�QSFEFOFE�BMHPSJUIN�BOE�CFDPNF�
B�HFOFSBM�OPEF��*G�UIF�DBTF�JT�TFWFSF
�BMM�QMFEHFE�BTTFUT�NBZ�CF�DPOTDBUFE
�BOE�UIF�OPEF�
NBZ� CF� QFSNBOFOUMZ� FYQFMMFE� GSPN� UIF� OFUXPSL�� "MTP
� OPO�DPOTFOTVT� OPEFT� XJTIJOH� UP�
QBSUJDJQBUF�BT�DPOTFOTVT�OPEFT�BSF�QVU�PO�TUBOECZ�BOE�BSF�HJWFO�UIF�DIBODF�UP�CF�CFDPNF�
DPOTFOTVT�OPEFT�XIFO�UIF�FYJTUJOH�DPOTFOTVT�OPEF�JT�FYQFMMFE�
Phase 4: Seoul Net

*O� 1IBTF� 
� B� %"0� XJUI� DPNQMFUFMZ� EFDFOUSBMJ[FE� OPEF� PQFSBUJPO� BOE� HPWFSOBODF�
TUSVDUVSF� XJMM� CF� FTUBCMJTIFE�� *O� UIJT� QIBTF
� UIF� 'PVOEBUJPO˖T� JOUFSWFOUJPO� XJMM� CF�
NJOJNJ[FE
�BOE�EFDFOUSBMJ[FE�HMPCBM�DPNNVOJUZ�XJMM�PQFSBUF�UIF�OFUXPSL�� *O�1IBTF�
�BO�
FYRVJTJUF� HPWFSOBODF� SVMFTFU� XJMM� CF� FTUBCMJTIFE� CBTFE� PO� QSJPS� FYQFSJNFOUT� BOE�
FYQFSJFODFT
�BOE�B�NPSF�FMBCPSBUF�BOE�TZTUFNBUJD�HPWFSOBODF�TUSVDUVSF�XJMM�PQFSBUF�

5IF� FYQFDUFE� EBUFT
� NBJO� EFDJTJPO�NBLFST� BOE� NBKPS� QMBOT� PG� UIF� FDPTZTUFN� PG�
FBDI� QIBTF� JT� TDIFNBUJ[FE� BT� GPMMPXT�� 5IF� FYQFDUFE� EBUFT� JO� UIF� GPMMPXJOH� UBCMF� BSF�
TVCKFDU�UP�DIBOHFT�EFQFOEJOH�PO�UIF�EFWFMPQNFOU�QSPHSFTT�BOE�CVTJOFTT�DPOEJUJPOT�
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9

'FF'J�BEPQUFE

/PEF�&OUSZ�BOE�&YQVMTJPO�.FUIPE&YQFDUFE�%BUF
.BJO�%FDJTJPO�NBLFS /PEF�0QFSBUPS

"QQMJDBUJPO�4FSWJDFT�BOE�.BKPS�&WFOUT
#MPDLTJHO�5FTU�7FSTJPO

-JOLBHF�BOE�QJMPU�PQFSBUJPO�PG�#MPDLTJHO
�#MPDLDJUZ�BOE�PUIFS�E"QQ�TFSWJDFT

1&/�DPJO�JTTVBODF�BOE�PQFSBUJPO�PG�WBSJPVT�E"QQ�TFSWJDFT

'FF'J1IBTF

"MQIBOFU

#FUB/FU

+FKV�/FU

#FJKJOH�/FU

/FX�:PSL�/FU

4FPVM/FU

*O�PQFSBUJPO

"VHVTU�

TU�)BMG
�

OE�)BMG
�

TU�)BMG
�

OE�)BMG
�

'PVOEBUJPO

'PVOEBUJPO

'PVOEBUJPO

$POHSFTT

$POHSFTT

$POHSFTT	%"0


'PVOEBUJPO /PEF�WPUJOH

'PVOEBUJPO��QBSUOFST�

'PVOEBUJPO��QBSUOFST�

'PVOEBUJPO��QBSUOFST���SBOEPN�QBSUJDJQBOUT
'PVOEBUJPO��QBSUOFST���SBOEPN�QBSUJDJQBOUT
'PVOEBUJPO��QBSUOFST���SBOEPN�QBSUJDJQBOUT

/PEF�WPUJOH	%FDJTJPO�NBEF�CZ�OPEFT

1SPUPDPM�CBTFE�BVUPNBUJPO�	1JMPU�PQFSBUJPO


1SPUPDPM�CBTFE�BVUPNBUJPO

Node voting 
(Decision made by 
the Foundation)
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'PS� MBTU� � ZFBST
� DSZQUPDVSSFODZ� IBT� FYQFSJFODFE� JOUFOTF� DIBOHFT� TJODF� UIF�
CFHJOOJOH�PG�#JUDPJO�/FUXPSL��"MUIPVHI�TPNF�TUJMM�JOTJTU�UIBU�QVCMJD�CMPDLDIBJO�JOEVTUSZ�JT�
VOTVCTUBOUJBM
� JU� JT� UIFN� XIP� EP� OPU� VOEFSTUBOE� UIF� BDUVBM� TUBUF� PG� DSZQUPDVSSFODZ�
JOEVTUSZ��$POWFSUFE�JOUP�UIF�BU�NPOFZ
�UIF�UPUBM�TVN�PG�#JUDPJO�GFFT�IBT�FYDFFEFE��#�BT�
PG���"T�PG�.BSDI�
�NPOUIMZ�TVN�PG�&UIFSFVN�GFFT� JT�FRVJWBMFOU� UP�BQQSPYJNBUFMZ�
�.
� BOE� JU� NFBOT� UIF� BOOVBM� TVN� JT� PWFS� �#�� #MPDLDIBJO� JOEVTUSZ� JT� HSBEVBMMZ�
CFDPNJOH�B�NBUVSF�CVTJOFTT�
Blockchain Economy System

5IF� FDPOPNZ� TZTUFN� JO� UIF� CMPDLDIBJO�NBJOOFU� XPSLT� MBSHFMZ� BSPVOE� UXP� QJWPUT��
0OF�JT�UIF�UPLFO�QSJDF�GPSNFE�JO�UIF�NBSLFU
�BOE�BOPUIFS�JT�UIF�GFF�UIF�OFUXPSL�DIBSHFT�BT�
UIF�SFUVSO�GPS�QSPWJEFE�TFSWJDFT��.PTU�PG�UIF�CMPDLDIBJO�QSPKFDUT�BSF�NJYJOH�VQ�UIPTF�UXP�
XIJMF� TFDVSJOH� SFTPVSDFT� GPS� UIF� FDPOPNJD� TVSWJWBM� PG� UIF� QSPKFDU�� )PXFWFS
� UIPTF� UXP�
BTQFDUT� IBWF�EJTUJODU� DIBSBDUFSJTUJDT�XIJMF� UIFZ� BSF� DMPTFMZ� SFMBUFE�� 'JSTU
�XF�XJMM� MPPL� BU�
UIF�DIBSBDUFSJTUJDT�PG�UPLFO�QSJDF��.PTU�PG�UIF�QSPKFDUT�DPWFS�UIF�QSPKFDU�DPTUT�BOE�JOEVDF�
QBSUJDJQBUJPO� JO� UIFJS� FDPTZTUFNT� CZ� JTTVJOH� OFX� DPJOT� XIFO� B� CMPDL� JT� HFOFSBUFE� BOE�
EJTUSJCVUJOH� UIFN� UP� UIF� OFUXPSL� QBSUJDJQBOUT�� *G� UIF� UPLFO� QSJDF� JT� IJHI
� BEEJUJPOBMMZ�
JTTVFE� UPLFOT� UIFNTFMWFT� CFDPNF� TVDJFOU� FDPOPNJD� SFXBSE� UP� DPWFS� UIF� DPTUT� PG�
NBJOUBJOJOH� UIF�OFUXPSL��.BSLFU�QSJDF�PG� UIF� UPLFO� JT�EFUFSNJOFE�CZ� UIF�DPNCJOBUJPO�PG�
EJWFSTF� BTQFDUT
� JODMVEJOH� UIF� MFBEFS� PG� UIF� QSPKFDU
� GBNF� PG� UIF� UFBN
� UFDIOPMPHJDBM�
DBQBDJUZ� PG� UIF� UFBN� LOPXO� UP� UIF�NBSLFU
� BDUVBM� USBD� PG� UIF� OFUXPSL
� GFBTJCJMJUZ� BOE�
CFBVUZ�PG�UFDIOPMPHJDBM�WJTJPO
�NBSLFUJOH�DBQBDJUZ
�TJ[F�PG�UIF�DPNNVOJUZ�TVQQPSUJOH�UIF�
QSPKFDU
�BOE�TPNFUJNFT
�BMNPTU�TDBN�MJLF�EFDPSBUJPO�BOE�FYBHHFSBUJPO��4FDPOE
� UIF� GFFT�
XIJDI�UIF�CMPDLDIBJO�OFUXPSL�SFDFJWFT�GPS�QSPWJEJOH�TFSWJDFT�BSF�SFMBUJWFMZ�NPSF�QSBDUJDBM�
BOE� DMFBSFS� CFDBVTF� UIFZ� BSF� CBTFE� PO� UIF� OVNCFS� PG� PQFSBUJPOT� VTJOH� UIF� CMPDLDIBJO�
OFUXPSL�	PQT
�PS�UIF�OVNCFS�PG�USBOTBDUJPOT�	UQT
�� *O�PUIFS�XPSET
�UIF�GFFT�BSF�NFBTVSFE�
EFQFOEJOH� PO� UIF� BDUVBM� VTBCJMJUZ� PG� UIF� CMPDLDIBJO�� 0ODF� B� CMPDLDIBJO� SFBDIFT� B�
TJHOJDBOU�EBUB�UISPVHIQVU
�UIF�UPLFO�QSJDF�PG�UIF�QSPKFDU�TIBSQMZ�JODSFBTFT�

"T� GPS�NPTU� PG� UIF� DPJOT� FYDFQU� GFX
� UIFJS� GVUVSF� WBMVFT
�XIJDI� BSF� UIF� WBMVFT� UIFJS�
UFDIOPMPHJFT� BSF� FYQFDUFE� UP� DSFBUF� JO� UIF� GVUVSF
� IBWF� NPSF� JOVFODF� SBUIFS� UIBO� UIF�
BDUVBM� VTBCMF� WBMVF
� CFDBVTF� UIFJS� VTFT� IBWF� OPU� CFFO� BDLOPXMFEHFE� CZ� UIF� NBSLFU��
"MUIPVHI�NBOZ�QSPKFDUT�IBWF�TUSJWFE�BOE�TQFOU�HSFBU�BNPVOUT�PG�GVOET�UP�NBLF�BO�BDUVBM�
VTBCMF�WBMVF
�PCWJPVT�TVDDFTT�IBT�CFFO�FYUSFNFMZ�SBSF��)PXFWFS
�&UIFSFVN�IBT�QSPWFE�JUT�
WBMVF�PG�FYJTUFODF�BT�SFDFOU�HSPXUI�PG�%F'J�TFSWJDFT�SBQJEMZ�SBJTFE�USBDT�JO�UIF�&UIFSFVN�
OFUXPSL
�BOE�5FSSB
�XIJDI�JT�B�,PSFBO�QSPKFDU
�IBT�SBQJEMZ�HSPXO�GSPN�UIF�UPQ��UP�UPQ��
CBTFE�PO�TIBSQ�JODSFBTF�JO�CMPDLDIBJO�UISPVHIQVU��5IPTF�QIFOPNFOB�BSF�RVJUF�JOTQJSJOH�
JO� UIBU� UIFZ� JOEJDBUF� UIBU� CMPDLDIBJO� QSPKFDUT� IBWF� TUBSUFE� UP� CF� BTTFTTFE� CBTFE� PO� UIF�
BDUVBM�VTBCJMJUZ�SBUIFS�UIBO�UIFJS�GVUVSF�WBMVFT�
�

*O� 1IBTF� 
� XF� QMBO� UP� BDUJWBUF� B� JOTVDJFOUMZ� FMBCPSBUF� ZFU� TPNFXIBU�
JOTUJUVUJPOBMJ[FE� HPWFSOBODF
� UISPVHI�XIJDI� UIF� 1SPUPDPO� (PWFSOBODF�XJMM� CF� FRVJQQFE�
XJUI� UXP�EFDJTJPO�NBLJOH�CPEJFT��0OF� JT�/PEF�$PNNJUUFF
�BO�FYDMVTJWF�EFDJTJPO�NBLJOH�
PSHBOJ[BUJPO� PG� UIF� TVSBHF� OPEF� HSPVQ
� BOE� UIF� PUIFS� JT� UIF� $POHSFTT
� XIFSF� UPLFO�
IPMEFST� FYFSDJTF� UIFJS� EFDJTJPO�NBLJOH� SJHIUT� VTJOH� UIF� 7PUF� .PEFM�� )PXFWFS
� UIF� ˕OBM˖�
EFDJTJPO�NBLJOH� SJHIU� GPS� UIF� 1SPUPDPO� /FUXPSL� CFMPOHT� UP� UIF� $POHSFTT
� UIF� EFDJTJPO�
NBLJOH�PSHBOJ[BUJPO�PG�UPLFO�IPMEFST��
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OFUXPSL
�BOE�5FSSB� � �
�XIJDI�JT�B�,PSFBO�QSPKFDU
�IBT�SBQJEMZ�HSPXO�GSPN�UIF�UPQ��UP�UPQ�
� CBTFE� PO� TIBSQ� JODSFBTF� JO� CMPDLDIBJO� UISPVHIQVU�� 5IPTF� QIFOPNFOB� BSF� RVJUF�
JOTQJSJOH�JO�UIBU�UIFZ�JOEJDBUF�UIBU�CMPDLDIBJO�QSPKFDUT�IBWF�TUBSUFE�UP�CF�BTTFTTFE�CBTFE�
PO�UIF�BDUVBM�VTBCJMJUZ�SBUIFS�UIBO�UIFJS�GVUVSF�WBMVFT�

5BCMF�BCPWF�JT�BO�FTUJNBUJPO�PG�EBJMZ
�XFFLMZ
�NPOUIMZ�	�EBZT

�BOE�BOOVBM�TVN�PG�
GFFT�FBDI�NBJOOFU�OFUXPSL�IBT�NBEF�BT�PG�.BSDI�
�
�DPOWFSUFE� UP� UIF�BU�NPOFZ��
"DDPSEJOH� UP� UIF� UBCMF
� &UIFSFVN� JT� NBLJOH� GFTT� XPSUI� BQQSPYJNBUFMZ� �.� 	BOOVBMMZ
�
PWFS��#
�NPOUIMZ
�BOE�#JUDPJO�JT�NBLJOH�BQQSPYJNBUFMZ���#�BOOVBMMZ��5FSSB
�XIJDI�IBWF�
HSPXO� GBTU� SFDFOUMZ
� JT� HFOFSBUJOH� GFF� WBMVF� XPSUI� BQQSPYJNBUFMZ� ��.� BOOVBMMZ�� 4VN�
WBMVF�PG�GFFT�BMM�UIF�CMPDLDIBJO�NBJOOFUT�NBLF�JT�BMNPTU��#��'SPN�UIJT
�XF�DBO�TFF�UIBU�
CMPDLDIBJO� JOEVTUSZ�IBT�OPX�CFDPNF�POF�PG�UIF�NFBOJOHGVM� *OUFSOFU�CVTJOFTTFT�DSFBUJOH�
B� TVCTUBOUJBM� MFWFM� PG� VTBCMF� WBMVFT�� *O� PUIFS� XPSET
� QVCMJD� CMPDLDIBJO� JOEVTUSZ� IBT�
BEWBODFE� CFZPOE� NFSF� BCTUSBDU� EJTDVTTJPO� PS� TMPHBO� MJLF� VOTUBCMF� GVUVSF� WBMVF� PS�
EFDFOUSBMJ[FE� WBMVF� BOE� HSPXO� JOUP� B� TJHOJDBOU� CVTJOFTT�� 5IJT�NFBOT� UIBU� PQFSBUJPO� PG�
UIF� OFUXPSL� TVTUBJO� JUTFMG� XJUI� UIF� WBMVFT� DSFBUFE� CZ� UIF� OFUXPSL� GFFT� BMPOF� PODF�
NFBOJOHGVM� OVNCFS� PG� USBOTBDUJPOT� BSF� TFDVSFE
� BOE� UIJT� DBO� TFSWF� BT� B� EZOBNJD� UP�
JOWJHPSBUF� UIF� UPLFO� FDPOPNZ�� 'PS� FYBNQMF
� JG� XF� BTTVNF� UIF� GFF� PG� UIF� OFUXPSL� UP� CF�
���BOE�BWFSBHF�OVNCFS�PG�USBOTBDUJPOT�QSPDFTTFE�QFS�TFDPOE�UP�CF�
�USBOTBDUJPOT
�
UIF� BOOVBM� GFF� WBMVF� PG� UIF� OFUXPSL� JT� BMNPTU� �#�� #FDBVTF� EBUB� QSPDFTTJOH� TQFFE� PG�
1SPUPDPO� /FUXPSL� JT� 
PQT� BU� NPTU� VOEFS� UIF� JEFBM� DPOEJUJPO� BOE� UIF� OFUXPSL� JT�
DBQBCMF� PG� IBOEMJOH� GSPN� 
� UP� 
� USBOTBDUJPOT� QFS� TFDPOE� JO� BWFSBHF
� � 1SPUPDPO�
/FUXPSL�DBO�TVTUBJO�JUT�OFUXPSL�BOE�CMPDLDIBJO�FDPTZTUFN�XJUI�UIF�OFUXPSL�GFFT�BT�MPOH�
BT�UIFSF�BSF�FOPVHI�QBZJOH�USBOTBDUJPOT�
)PXFWFS
� UIF� GFF� JTTVF� JT� OPU� MJNJUFE� UP� CVTJOFTT� BTQFDUT� POMZ�� *U� JT� UIF� LFZ� UPQJD�XJEFMZ�
SFMBUFE�UP�TFSWJDF�BDDFTTJCJMJUZ�BOE�NBTT�BEPQUJPO�PG�CMPDLDIBJO
�BT�XFMM�BT�CVTJOFTT�

[Status quo of sum value of fee of each mainnet projects as of March 18, 2021]

Source : https://www.tokenterminal.com/

Ethereum

Bitcoin

Filecoin

$26,835,163

$6,206,822

$5,396

$184,533,658

$50,124,904

$45,722

$698,045,626 $8,376,547,512

$196,436,318 $2,357,235,816

$152,722 $1,832,664

Terra $19,214 $182,472 $776,554 $9,318,648

Polkadot $4,247 $35,449 $125,899 $1,510,788

Tezos $412 $3,648 $13,316 $159,792

Project 24H Revenue 7D Revenue 30D Revenue
1 Year Revenue
(Estimated)

[9]
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JOWJHPSBUF� UIF� UPLFO� FDPOPNZ�� 'PS� FYBNQMF
� JG� XF� BTTVNF� UIF� GFF� PG� UIF� OFUXPSL� UP� CF�
���BOE�BWFSBHF�OVNCFS�PG�USBOTBDUJPOT�QSPDFTTFE�QFS�TFDPOE�UP�CF�
�USBOTBDUJPOT
�
UIF� BOOVBM� GFF� WBMVF� PG� UIF� OFUXPSL� JT� BMNPTU� �#�� #FDBVTF� EBUB� QSPDFTTJOH� TQFFE� PG�
1SPUPDPO� /FUXPSL� JT� 
PQT� BU� NPTU� VOEFS� UIF� JEFBM� DPOEJUJPO� BOE� UIF� OFUXPSL� JT�
DBQBCMF� PG� IBOEMJOH� GSPN� 
� UP� 
� USBOTBDUJPOT� QFS� TFDPOE� JO� BWFSBHF
� � 1SPUPDPO�
/FUXPSL�DBO�TVTUBJO�JUT�OFUXPSL�BOE�CMPDLDIBJO�FDPTZTUFN�XJUI�UIF�OFUXPSL�GFFT�BT�MPOH�
BT�UIFSF�BSF�FOPVHI�QBZJOH�USBOTBDUJPOT�

)PXFWFS
� UIF� GFF� JTTVF� JT� OPU� MJNJUFE� UP� CVTJOFTT� BTQFDUT� POMZ�� *U� JT� UIF� LFZ� UPQJD�
XJEFMZ� SFMBUFE� UP� TFSWJDF� BDDFTTJCJMJUZ� BOE� NBTT� BEPQUJPO� PG� CMPDLDIBJO
� BT� XFMM� BT�
CVTJOFTT�

5IF� STU� POF� JT� BCPVU� IPX� NVDI� XPVME� CF� BQQSPQSJBUF� BT� UIF� QSJDF� GPS� VTJOH� UIF�
CMPDLDIBJO��"T�%F'J�HSFX�SFDFOUMZ
�&UIFSFVN�GFF�IBE� JODSFBTFE�UP�64%��� *U�XBT�IJHIFS�
FWFO�UIBO�#JUDPJO�USBOTGFS�GFF��#FDBVTF�NPTU�NBJOOFUT
�JODMVEJOH�&UIFSFVN
�BSF�EFTJHOFE�
UP�VTF�MJNJUFE�SFTPVSDFT�UISPVHI�DPNQFUJUJWF�CJEEJOH
�UIFJS�GFFT�JODSFBTF�BT�UIF�EFNBOET�
PO�UIF�CMPDLDIBJO�JODSFBTFT�

Fee Issues

5ISFF�NPTU�TJHOJDBOU�SFBTPOT�UIBU�JNQBJS�VTBCJMJUZ�PG�CMPDLDIBJO�BOE�IJOEFSJOH�TP�
DBMMFE� NBTT� BEPQUJPO� BSF� BT� GPMMPXT�� 
� %JDVMUZ� JO� QSJWBUF� LFZ� NBOBHFNFOU�� 
�
JODPOWFOJFODF�PG�QVSDIBTJOH�UIF�NBJOOFU�UPLFO�UP�VTF�B�E"QQ�UPLFO��BOE�
�IJHI�WPMBUJMJUZ�
PG� UIF� GFF� JUTFMG�� "T� GPS� UIF� JTTVF� SFHBSEJOH� UIF� QSJWBUF� NBOBHFNFOU
� PDDVSSFODF� PG�
JODJEFOUT� TVDI� BT� MPTJOH� UIF� QSJWBUF� LFZ� IBT� TJHOJDBOUMZ� SFEVDFE� UIBOLT� UP� SFDFOU�
BEWBODF� JO� XBMMFU� UFDIOPMPHZ� BOE� CJPNFUSJD� UFDIOPMPHJFT� TVDI� BT� OHFSQSJOU� PS� GBDJBM�
SFDPHOJUJPO� BOE� TQSFBE� PG� TNBSUQIPOFT�� /FWFSUIFMFTT
� UIF� GVOEBNFOUBM� QSPCMFN� UIBU�
MPTJOH�UIF�LFZ�JT�MPTJOH�FWFSZ�BVUIPSJUZ�BOE�BTTFU�TUJMM�SFNBJOT��*O�SFHBSE�UP�UIBU�QSPCMFN
�
XF�EFDJEFE�UP�XBJU�GPS�BOPUIFS�FYDFMMFOU�QSPKFDU�UP�TVHHFTU�UIF�TPMVUJPO��5IF�WFSZ�QSPCMFN�
XF� BSF� GPDVTJOH� PO� JO� SFHBSE� UP� UIF� VTBCJMJUZ� PG� CMPDLDIBJO� JT� UIF� GFF�� 'FF� JTTVF� JO� UIF�
CMPDLDIBJO� JOEVTUSZ� JT�OFWFS�B�TJNQMF�QSPCMFN�� *U� JT�OPU� KVTU�BO�QSPCMFN�BCPVU�FDPOPNJD�
DPTU� CVU� UIF� POF� EJSFDUMZ� SFMBUFE� UP� VTFST˖� VTBCJMJUZ� PS� VTFS� FYQFSJFODF�� 5P� TVNNBSJ[F�
QFOEJOH�JTTVFT�PG�UIF�CMPDLDIBJO�CVTJOFTT�SFHBSEJOH�UIF�GFF
�UIFZ�BSF�BT�GPMMPXT�

��*TTVF�SFHBSEJOH�UIF�BQQSPQSJBUFOFTT�PG�UIF�CMPDLDIBJO�GFF
��*TTVF�SFHBSEJOH�UIF�WPMBUJMJUZ�PG�UIF�CMPDLDIBJO�GFF
��*TTVF�SFHBSEJOH�UIF�EJDVMUZ�JO�QBZJOH�UIF�CMPDLDIBJO�GFF�	GFF�69�JTTVF
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5IJT� DBVTFT� UIF� TFDPOE� QSPCMFN�� 'PS� FYBNQMF
� JG� B� CVTJOFTTQFSTPO� IBT� CFFO� VTJOH� UIF�
CMPDLDIBJO�FYQFDUJOH�UIF�GFF�UP�CF����BU�NPTU�CVU�UIF�GFF�TVEEFOMZ�JODSFBTFT�UP�EP[FOT�
PG�EPMMBST
� UIF�QFSTPO�DBO�OP� MPOHFS�VTF�UIF�CMPDLDIBJO�� *G� UIF�TFSWJDF�IJHIMZ�EFQFOET�PO�
UIF�CMPDLDIBJO
� JU�EJSFDUMZ� MFBET� UP� UFSNJOBUJPO�PG� UIF�TFSWJDF��5IJT� JT� UIF�BDUVBM�QSPCMFN�
UIBU�NBOZ�&UIFSFVN�CBTFE�E"QQ�TFSWJDFT�BSF�FYQFSJFODJOH��1MVT
�JG�TLZSPDLFUJOH�PG�UIF�GFF�
JO� UIF�NJETU� PG� UIF� TFSWJDF� JT� FYQFDUFE
� EFTJHOJOH� TUBCMF� BOE� QFSTJTUFOU� TFSWJDF� CFDPNF�
JNQPTTJCMF�� *O� PUIFS� XPSET
� UIF� BUUFNQU� GPS� B� VOJWFSTBM� TFSWJDF� VUJMJ[JOH� UIF� CMPDLDIBJO�
CFDPNFT�VOBWBJMBCMF�

*G�POMZ�GFX�QFPQMF�VTF�UIF�CMPDLDIBJO�GPS�B�TQFDJBM�QVSQPTF�PS�UIF�CMPDLDIBJO�DPWFST�
IJHIMZ� WBMVBCMF� BTTFUT� POMZ
� DPTU� PG� VTJOH� UIF� CMPDLDIBJO� CFJOH� FYQFOTJWF� PS� SBQJEMZ�
JODSFBTJOH� XPVME� OPU� IBWF� CFFO� B� QSPCMFN�� "DUVBMMZ
� QFPQMF� BSF� QBZJOH� FYQFOTJWF�
OBODJBM� DPTU� 	GFF
� GPS�BTTFU� USBOTBDUJPOT� UIPVHI�#JUDPJO�PS�&UIFSFVN�OFUXPSL��)PXFWFS
�
UIF�FYQFOTJWF� GFF�BOE� JOUFOTF�WPMBUJMJUZ� BSF�HSFBU�IJOESBODF� UP� UIF�NBTT�BEPQUJPO�PG� UIF�
CMPDLDIBJO��5IF�FYQFOTJWF� GFF�CFDPNFT�B�HSFBU�PCTUBDMF� JO� UIF�HSPXUI�PG� UIF�CMPDLDIBJO�
JOEVTUSZ
�DPOTJEFSJOH�UIBU�UIJT�JT�UIF�FQPDI�PG�PNOJEJSFDUJPOBM�EJHJUBM�USBOTGPSNBUJPO�

*G� UIF�BQQSPQSJBUFOFTT�BOE�WPMBUJMJUZ�PG� UIF�CMPDLDIBJO� GFF�BSF�FDPOPNJD� JTTVFT
� UIF�
UIJSE�POF
�EJDVMUZ�JO�QBZNFOU�JT�BCPVU�UIF�TFSWJDF�VTBCJMJUZ
�JO�PUIFS�XPSET
�6*�BOE�69��"�
NBJOOFU� UPLFO� JT� BO� FTTFOUJBM� BTQFDU� CFDBVTF� JU� JT� UIF� JOUFSOBM� QBZNFOU� TZTUFN� PG� UIF�
NBJOOFU�� )PXFWFS
� UIF� EPNJOBOU� GFF� TUSVDUVSF� GPSDF� UIF� VTFST� PG� E"QQ� TFSWJDFT� PS� E"QQ�
UPLFOT�UP�QBZ�GFFT�JO�UIF�NBJOOFU�UPLFO��4PNFPOF�GBNJMJBS�XJUI�UIF�UPLFO�FDPOPNZ�XJMM�CF�
BCMF�UP�QVSDIBTF�UIF�NBJOOFU�UPLFO�GSPN�UIF�FYDIBOHF�BOE�QBZ�UIF�GFF�FBTJMZ
�CVU�B�STU�
UJNFS�XJMM�IBSEMZ�BDRVJSF� UIF�NBJOOFU� UPLFO��4VDI�B�TUSVDUVSF�CFDPNFT�B�HSFBU�CBSSJFS� UP�
E"QQ�TFSWJDF�QSPWJEFST�XIP�XJTI�UP�EFMJWFS�QPQVMBS�TFSWJDFT�UISPVHI�UIF�CMPDLDIBJO��5IJT�
QSPCMFN�JT�B�DPNNPO�UIJOH�BNPOH�NPTU�PG�NBJOOFUT�CFDBVTF�UIF�NBJOOFU�QSPKFDUT�IBWF�
FJUIFS� DPQJFE� UIF� GFF� TUSVDUVSF� PG� &UIFSFVN� PS� NBEF� GFX�NPEJDBUJPO� PS� JNQSPWFNFOU�
XIJMF�NBJOUBJOJOH�UIF�GVOEBNFOUBM�QSFNJTF�

5IF�LFZ�QPJOU�PG�UIF�6*�BOE�69�JTTVF�SFMBUFE�UP�UIF�GFF�TUSVDUVSF�JT�UIBU�UIF�VTFST�BSF�
GPSDFE� UP� BDRVJSF� UIF�NBJOOFU� UPLFO� JO� PSEFS� UP� VTF� E"QQ� TFSWJDFT� BOE� UPLFOT�� 5P� UBLF�
&UIFSFVN� GPS�FYBNQMF
� UIFSF�BSF� UISFF�XBZT� UP�BDRVJSF�&UIFSFVN��
�.JOJOH��
� SFDFJWJOH�
GSPN�PUIFS�VTFS��BOE�
�QVSDIBTJOH�GSPN�UIF�FYDIBOHF��)PXFWFS
�UIFTF�UISFF�XBZT�BSF�BMM�
EJDVMU� GPS� NPTU� PG� UIF� QPUFOUJBM� VTFST
� FYDFQU� POFT� GBNJMJBS� XJUI� UIF� CMPDLDIBJO� BOE�
DSZQUPDVSSFODJFT��)PX� DBO�XF� FYQFDU� UIF� TFSWJDFT� CBTFE� PO� &UIFSFVN� UP� CF� JOWJHPSBUFE�
XIFO�BDRVJSJOH�&UIFSFVN� JUTFMG� JT� UPP�EJDVMU �'PS� GVSUIFS�OPUJDF
�HSPXUI�PG�%F'J�DBOOPU�
CF� BO� FYDVTF� JO� UIJT� DBTF� CFDBVTF� JU� JT� B� TFSWJDF� XIFSF� VTFST� GBNJMJBS� XJUI� UIF�
DSZQUPDVSSFODJFT�QBSUJDJQBUF�TPMFMZ�XJUI�UIF�DSZQUPDVSSFODJFT�

372021 © Digital Transformation Network, LTD. All Rights Reserved.



Whitepaper v.0.6

*O� SFHBSE� UP� UIJT� JTTVF
� QSPKFDUT� MJLF� &04� IBWF� DPOEVDUFE� B� GFX� FYQFSJNFOUT�� &04�
FTUBCMJTIFE� JUT� MPHJD� UP�NBLF� UIF� VTFST� QSF�QVSDIBTF� UIF� SFTPVSDFT� CZ� BVDUJPO�� *O� PUIFS�
XPSET
�UIF�UFBN�IBT�CVJMU�B�TUSVDUVSF�XIFSF�UIF�VTFST�EP�OPU�IBWF�UP�QBZ�GFFT�QFSTPOBMMZ�
CZ� BMMPDBUJOH� B� DFSUBJO� WPMVNF� PG� UIF� TZTUFN� UP� UIPTF� XIP� QVSDIBTFE� UIF� SFTPVSDFT� CZ�
TUBLJOH� UIF� &04� 5PLFO�� 5IJT� DFSUBJOMZ� JT� BO� JNQSPWFNFOU� JO� UIBU� UIF� VTFST� DBO� VTF� UIF�
CMPDLDIBJO�TFSWJDF�XJUIPVU�QVSDIBTJOH�UIF�NBJOOFU�UPLFO��)PXFWFS
�CFDBVTF�FBDI�TFSWJDF�
QSPWJEFS� IBT� UP� DPNQFUF� PWFS� MJNJUFE� TZTUFN� SFTPVSDFT
� UIF� DPTU� PG� VTJOH� UIF� OFUXPSL�
SBQJEMZ� JODSFBTF� JG� UIF� DPNQFUJUJPO� CFDPNF� UPP� IFBUFE��.PSFPWFS
� FWFO� JG� *� IBWF� BMSFBEZ�
TFDVSFE� UIF� OFDFTTJUZ� BNPVOU� PG� SFTPVSDFT� STU
� UIFZ� NBZ� SFEVDF� JG� BOPUIFS� TFSWJDF�
QSPWJEFS�TUBLFT�FWFO�NPSF�&04�5PLFO��*O�PUIFS�XPSET
�JG�PUIFS�TFSWJDF�QSPWJEFST�UBLF�PWFS�
UIF� SFTPVSDFT� CZ� TUBLJOH�NPSF� UPLFOT
� UIF� TFSWJDF� QSPWJEFS� IBT� UP� TUBLF� BEEJUJPOBM� &04�
5PLFO� UP� TFDVSF� UIF� TBNF� BNPVOU� PG� SFTPVSDF�� )FODF
� CVSEFO� PG� UIF� TFSWJDF� QSPWJEFST�
SBQJEMZ�JODSFBTFT�

0OF� PG� UIF� GVOEBNFOUBM� DBVTF� PG� UIJT� QSPCMFN� JT� UIBU� NPTU� PG� NBJOOFUT� IBWF�
BEPQUFE� ˕DPNQFUJUJWF�SFTPVSDF�NPEFM�̟ � *O�QBSUJDVMBS
�&04�USJFE�UP� JNQSPWF�UIF�CMPDLDIBJO�
VTBCJMJUZ� CZ� TVHHFTUJOH� B� NFUIPE� UIBU� EPFT� OPU� GPSDF� UIF� VTFST� UP� QBZ� UIF� GFF
� CVU� JU�
DSFBUFE�B�TUSVDUVSF�XIFSF�UIF�TFSWJDF�QSPWJEFS�NVTU�DPNQFUF�PWFS�SFTPVSDFT� JOOJUFMZ�� *O�
TVDI�B�DBTF
�POMZ�TFSWJDF�QSPWJEFST�XIP�DBO�BPSE�UIF�GFF�XIJDI�NBZ�TLZSPDLFU�BOZ�UJNF�
DBO� VTF� UIF� CMPDLDIBJO� OFUXPSL
� BOE� UIFSF� BSF� GFX� TVDI� TFSWJDF� QSPWJEFST�� )FODF
� UIF�
VUJMJ[BUJPO�QVSQPTF�PG�UIF�NBJOOFU�CFDPNF�WFSZ�MJNJUFE�

"T� B� XBZ� UP� CZQBTT� TVDI� B� CBSSJFS
� UIFSF� IBWF� CFFO� BUUFNQUT� UP� QSPWJEF� UIF�
CMPDLDIBJO�TFSWJDF�GPS�GSFF�PS�QBZ�UIF�GFF�CZ�QSPYZ��)PXFWFS
�UIPTF�XFSF�QPTTJCMF�POMZ�BT�B�
UFNQPSBSZ� NBSLFUJOH� QPMJDZ� PS� QSPNPUJPO� QPMJDZ� JO� UIF� FBSMZ� TUBHF� PG� UIF� TFSWJDF
� BOE�
DPOTUBOUMZ�QBZJOH�UIF�GFF�CZ�QSPYZ�PS�QSPWJEJOH�UIF�TFSWJDF�GPS�GSFF�JT�JNQPTTJCMF��#FDBVTF�
B�CMPDLDIBJO�OFUXPSL�SFRVJSFT�B�HSFBU�BNPVOU�PG�DPTU�GPS�JUT�PQFSBUJPO
�BTTVNJOH�UIBU�UIF�
OFUXPSL� DBO� CF� TVTUBJOFE� XJUIPVU� B� QSPQFS� SFXBSEJOH� TUSVDUVSF� JT� JSSBUJPOBM�� "MTP
�
QSPWJEJOH� UIF� TFSWJDF� GPS� GSFF� PS� GVMMZ� EFQFOEJOH� PO� QBZNFOU� CZ� QSPYZ� CFBST� UIF� SJTL� PG�
CFJOH�FYQPTFE�UP�%%P4�BUUBDLT��

8F� CFMJFWF� UIBU�NBTT� BEPQUJPO� PG� UIF� CMPDLDIBJO�XJMM� CFDPNF� QPTTJCMF� POMZ�XIFO�
UIF�E"QQ�VTFST�DBO�FBTJMZ�VTF�UIF�NBJOOFU
�JO�UFSNT�PG�CPUI�DPTU�BOE�69��)FODF
�UIJT�JT�OPU�
B�NBUUFS�PG�DIPJDF�CVU�B�QSPCMFN�UIBU�NVTU�CF�TPMWFE�GPS�UIF�TBLF�PG�UIF�NBTT�BEPQUJPO�PG�
UIF�CMPDLDIBJO��'PSUVOBUFMZ
�XF�DPVME�BEPQU�UIF�TUSBUFHZ�UIBU�BMMPXT�NPSF�VTFST�UP�VTF�UIF�
CMPDLDIBJO�TFSWJDFT�XIJMF�QBZJOH�UIF�BQQSPQSJBUF�GFF
�UIBOLT�UP�UIF�FYDFMMFOU�QFSGPSNBODF�
PG� *4""$��� #FDBVTF� XF� DBO� CVJME� B� DPOTJEFSBCMF� WPMVNF� PG� UPLFO� FDPOPNZ� XJUI� UIF�
CMPDLDIBJO� GFF� BMPOF� BT� XF� IBWF� EJTDVTTFE� IFSFJOCFGPSF
� XF� IFSFCZ� TVHHFTU� B� OFX�
DPODFQU
�'FF'J�	'FF�'JOBODJOH

�XIJDI�JT�B�LJOE�PG�GFF�NBSLFU�UIBU�CVJMET�B�UPLFO�FDPOPNZ�
UIBU�XPSLT�CBTFE�PO�UIF�BEEFE�WBMVF�HFOFSBUFE�CZ�UIF�CMPDLDIBJO�OFUXPSL
�UIF�GFF�
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FeeFi (Fee Financing)

'FF�'JOBODJOH
�PS� 'FF'J
� JT� B�OFX�NFUIPEPMPHZ� UIBU� TPMWFT�EJWFSTF�QSPCMFNT�BCPVU�
UIF� GFF�CZ�BQQMZJOH� UIF�%F'J�OBODJBM�NFUIPE�UP� UIF� GFF�� *O� UIF�1SPUPDPO�/FUXPSL
�'FF'J�
TFSWFT�UXP�SPMFT��0OF�JT�EJTUSJCVUJOH�UIF�BEEFE�WBMVF�HFOFSBUFE�CZ�UIF�OFUXPSL�XIJMF�UIF�
VTFST�QBSUJDJQBUF� JO�TPMWJOH�UIF� JTTVFT�SFHBSEJOH�UIF�GFF��"OPUIFS�POF�JT�NBLJOH�UIF�VTFST�
QBSUJDJQBUF� JO� UIF� NBSLFU� SFHVMBUJPO� CZ� TUBLJOH� UIF� UPLFOT�� )PXFWFS
� UPLFOT� JTTVFE� JO�
JOBUJPO� XJMM� CF� QSPWJEFE� BT� UIF� JODFOUJWF� UP� JOEVDF� UIF� VTFS� QBSUJDJQBUJPO� CFDBVTF� UIF�
WBMVF� BDRVJSFE� UISPVHI� UIF� GFF�XPVME� CF� TMJHIU� JO� UIF� FBSMZ� TUBHF� PG� UIF� QSPKFDU��8F� BSF�
BJNJOH� UP� QSPWJEF� UIF� QPUFOUJBM� TPMVUJPO� GPS� UIF� UISFF� JTTVFT� SFHBSEJOH� UIF� GFF
�
BQQSPQSJBUFOFTT
�WPMBUJMJUZ
�BOE�VTBCJMJUZ� JO�QBZNFOU�	69

�XIJDI�IBWF�CFFO�TVHHFTUFE�CZ�
UIF�CMPDLDIBJO�JOEVTUSZ��
Solution 1 : FeeFi DEX

"DRVJSJOH� UIF�NBJOOFU� UPLFOT�BOE�QBZJOH� UIFN�BT� UIF� GFF� UP�VTF�B�E"QQ�TFSWJDF�PS�
USBOTGFS� E"QQ� UPLFOT� JT� POF� PG� UIF� XPSTU� 69� UIBU� IJOEFST� UIF� NBTT� BEPQUJPO� PG� UIF�
CMPDLDIBJO��5IF�LFZ�JT�BMMPXJOH�UIF�E"QQ�UPLFO�IPMEFST�UP�QBU�UIF�GFF�JO�E"QQ�UPLFOT�

-FU˖T�UBLF�BO�FYBNQMF��'JSTU
�BTTVNF�UIFSF� JT�"5
�UIF�UPLFO�PG�B�E"QQ�TFSWJDF�OBNFE�
"�� 4PNF� VTFST� IPMEJOH� "5
� XIJDI� JT� B� LJOE� PG� E"QQ� UPLFO� UIBU� XPSLT� JO� UIF� 1SPUPDPO�
/FUXPSL
�NVTU� IPME� 1&/� 5PLFOT� BOE� LOPX� IPX� UP� QBZ� UIF� GFFT� JO� 1&/� 5PLFOT
� CVU� UIF�
NBKPSJUZ�XJMM�IBWF�"5�POMZ
�OPU�IBWJOH�BOZ�1&/�5PLFO�� *G� UIF� TFSWJDF�QSPWJEFT� UIF�QSPQFS�
VTBCJMJUZ
�"5�VTFS�NVTU�CF�BMMPXFE�UP�QBZ�UIF�GFF�GPS�VTJOH�UIF�CMPDLDIBJO�JO�"5�BMPOF��5P�
TPMWF� UIJT� QSPCMFN
�XF� TVHHFTU� 'FF'J� 	'FF� 'JOBODJOH

�XIJDI� JT� B� LJOE� PG� JOUFSOBM� %&9� UP�
FYDIBOHF� E"QQ� UPLFOT� QBJE� BT� UIF� GFF� XJUI� 1&/� 5PLFO� JO� XIJDI� UIF� UPLFO� IPMEFST�
QBSUJDJQBUF��4USVDUVSF�PG�'FF'J�%&9�JT�BT�GPMMPXT�
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External
Oracle
Servcie

Liquidity
Provider

Price Information 
Provider

User A
(Sender)

User B
(receiver)

Protocon 
Network

FeeFi DEX 

PEN 
Liquidity Pool 

Commons
Buget 

N PEN Stacking
1

2-1

2-2

5-2

5-1

5-3

3-2

7

2-3

3-1
6

Provide K value

Exchange Pz/Pat AT 
with 0.5*Pz/Ppen PEN (50%)

K value

Send Pz/Pat

Request to 
send n AT send n AT

Pz/Pat AT
Fee payment

Pay Pz/Pat AT

Send 0.1*Pz/Ppen 
PEN (10%)

Offer 
Participation

Rewards

Send 0.4*Pz/Ppen 
PEN (40%)

Market Price FeeFi DEX FeeExchange Rate Fee Correction 
Value1 PEN = Ppen (USD)

1 AT = Pat (USD)
Constant price Pz (USD)

(Pz/Pat AT or Pz/Ppen PEN)
PEN:AT = Ppen:Pat

AT = Pat/Ppen PEN K = f(c,t)

4

'JSTU�PG�BMM
�XF�EFOFE�UIF�GFF�EJTUSJCVUJPO�SBUJP
�NBSLFU�QSJDF�PG�UIF�UPLFO
�BOE�UIF�
USBOTGFS�GFF�BT�GPMMPXT�
/PEF�0QFSBUPS��
�-JRVJEJUZ�1SPWJEFS��
�$PNNPOT�#VEHFU��
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Pz (USD) := x USD  	Y�JT�UIF�GFF
�                                                 (1.1)
Ppen (USD) := 1PEN                                                                       (1.2)

Pat (USD) := 1 AT                                                                          (1.3)

Feeat = Pz/Pat (AT)                                                                        (1.4) 

Feepen = Pz/Ppen (PEN)                                                                   (1.5)

	1QFO��1SJDF�PG��1&/�JO�64%
1BU���1SJDF�PG��"5�JO�64%
�1[�1SJDF�PG�UIF�GFF�JO�64%


5IF�HVSF�BCPWF�JOEJDBUFT�UIF�PQFSBUJPO�PX�PG�'FF'J�%&9�BSDIJUFDUVSF�CZ�TUFQ��'JSTU�
PG� BMM
� UIF� MJRVJEJUZ� QSPWJEFST� TUBLF� /� 1&/� JO� UIF� 'FF'J� %&9�� *G� BOZ� USBOTBDUJPO� PDDVST�
CFDBVTF�PG�BO�"5�VTFS
�UIF�MJRVJEJUZ�QSPWJEFST�DBO�SFDFJWF�B�QBSU�PG�UIF�GFF�QBJE�CZ�UIF�"5�
VTFS� BT� UIF� SFXBSE�� 5IFO
� UIF� BDUVBM� WBMVF� PG� UIF� GFF� UIF� "5� VTFS� TIBMM� QBZ� NBZ� EJFS�
HSFBUMZ� EFQFOEJOH� PO� UIF� VDUVBUJPO� PG� UIF�NBSLFU� QSJDFT� PG� "5� BOE� 1&/� 5PLFO�� *O� UIF�
'FF'J� %&9� BSDIJUFDUVSF
� BO� FYUFSOBM� PSBDMF
� ,
� IBT� CFFO� BEPQUFE� UP� TPMWF� TVDI� B� GFF�
WPMBUJMJUZ� QSPCMFN�� 8F� XJMM� DPWFS� ,� JO� B� TFQBSBUF� TFDUJPO� CFMPX
� BOE� UIF� SFMFWBOU�
EFTDSJQUJPOT�XJMM�CF�PNJUUFE�BT�PG�OPX�

"5�VTFST�TIBMM�QBZ�"5�FRVJWBMFOU�UP�1[�1BU�UP�'FF'J�%&9
�SFHBSEMFTT�PG�UIF�USBOTBDUJPO�
WPMVNF�� -BUFS
� UIF� GFF�QBJE� JO�"5�CZ� UIF�VTFS� JT� FYDIBOHFE�XJUI�1&/�5PLFO�BU� 'FF'J�� 5IF�
FYDIBOHFE�UXP�UPLFOT�TIBMM�CF�JO�UIF�FRVBM�WBMVF�

)PXFWFS
�'FFBU� JT�FYDIBOHFE�XJUI���'FFQFO	1&/
�BU�'FF'J�%FY��0SJHJOBMMZ
�'FFBU	"5
�
TIBMM� CF� FYDIBOHFE� XJUI� 'FFQFO	1&/

� XIJDI� IBT� UIF� TBNF� WBMVF
� CVU� XF� DBO� FOKPZ� UIF�
FFDU� PG� QSPWJEJOH� UIF� IBMG� PG� UIF� QBJE� GFF
� ��'FFQFO	1&/

� UP� UIF� MJRVJEJUZ� QSPWJEFST�
TUBLJOH�1&/�5PLFOT�CZ�FYDIBOHJOH� JU�XJUI�1&/�5PLFOT�FRVJWBMFOU� UP���PG� UIF�QBJE� GFF��
0VU�PG�UIF�FYDIBOHFE��Q�PG�'FFQFO
��Q�JT�TBWFE�BT�UIF�DPNNPOT�CVEHFU�BOE��Q�JT�
QSPWJEFE� UP� UIF� OPEF� PQFSBUPST�� -BTUMZ
� 'FFBU	"5
� FYDIBOHFE� XJUI� ��'FFQFO	1&/
� JT�
EJTUSJCVUFE�UP�UIF�MJRVJEJUZ�QSPWJEFST�XIP�QSPWJEFE�UIF�1&/�5PLFOT�UP�'FF'J
�BDDPSEJOH�UP�
UIF� TUBLJOH� TIBSF�� 5IFSFGPSF
� UIF� MJRVJEJUZ� QSPWJEFST� DBO� QSPWJEF� ��'FFQFO	1&/
� BOE�
SFDFJWF�'FFBU	"5

�XIJDI� JT� B�EPVCMF
� DPOTFRVFOUMZ�QVSDIBTJOH�"5�XJUI���EJTDPVOU��8F�
XJMM�DBMM�UIJT�QSPDFTT�BOE�UIF�SFTVMU�UIF�˕GFF�GBSNJOH˖�PS�'FF'J�	'FF�'JOBODJOH
�

*O� BEEJUJPO
� E"QQ� UPLFOT� BSF� EJWJEFE� JOUP� POFT� XJUI� UIF� QVCMJD� NBSLFU� QSJDF� BOE�
POFT� XJUIPVU� B� NBSLFU� QSJDF� ZFU�� 5IF� GFF� NBSLFU� XPSLT� BT� BCPWF� JG� UIF� UPLFO� IBT� UIF�
NBSLFU� QSJDF
� CVU� POF�PG� UIF� GPMMPXJOH� UXP�XBZT� JT� BQQMJFE� JG� UIF� UPLFO�EPFT� OPU� IBWF� B�
NBSLFU� QSJDF�� "�XBZ� JT� DSFBUJOH� BO� BDDPVOU� FYDMVTJWFMZ� GPS� UIF� GFF� BOE�QBZJOH� UIF� GFF� CZ�
QSPYZ� GSPN� UIF� BDDPVOU� XIFOFWFS� B� USBOTBDUJPO� PDDVST�� )PXFWFS
� UIF� VTFST� XJMM� CF�
SFDPNNFOEFE� UP� QBZ� UIF� GFF� JO� UIF� E"QQ� UPLFO� FWFO� JO� B� TNBMM� BNPVOU
� JO� PSEFS� UP�
QSFWFOU�%%P4� BUUBDLT�� "T� GPS� BOPUIFS�XBZ
� FWFO�XIFO� B� TUBCMF� DPJO� JT� OPU� MJTUFE� ZFU� BOE�
EPFT�OPU�IBWF�B�QVCMJD�NBSLFU�QSJDF
�B� GFF�NBSLFU� GPS� UIF�DPJO�DBO�CF� GPSNFE�BT� MPOH�BT�
UIF� DPJO� IBT� PS� JT� FYQFDUFE� UP� IBWF� B� DPOTUBOU� QSJDF� BOE� UIF� QBSUJDJQBOUT� PG� UIF�NBSLFU�
BDLOPXMFEHF�UIF�QSJDF��*O�PUIFS�XPSET
�B�GFF�NBSLFU�DBO�CF�GPSNFE�BVUPOPNPVTMZ�CZ�UIF�
VTFST�FWFO�XIFO�UIFSF�JT�OP�NBSLFU�QSJDF�BU�UIF�NPNFOU��

Feeat(AT) = Feepen(PEN)=Pz(USD)                                           (1.6)
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SFDPNNFOEFE� UP� QBZ� UIF� GFF� JO� UIF� E"QQ� UPLFO� FWFO� JO� B� TNBMM� BNPVOU
� JO� PSEFS� UP�
QSFWFOU�%%P4� BUUBDLT�� "T� GPS� BOPUIFS�XBZ
� FWFO�XIFO� B� TUBCMF� DPJO� JT� OPU� MJTUFE� ZFU� BOE�
EPFT�OPU�IBWF�B�QVCMJD�NBSLFU�QSJDF
�B� GFF�NBSLFU� GPS� UIF�DPJO�DBO�CF� GPSNFE�BT� MPOH�BT�
UIF� DPJO� IBT� PS� JT� FYQFDUFE� UP� IBWF� B� DPOTUBOU� QSJDF� BOE� UIF� QBSUJDJQBOUT� PG� UIF�NBSLFU�
BDLOPXMFEHF�UIF�QSJDF��*O�PUIFS�XPSET
�B�GFF�NBSLFU�DBO�CF�GPSNFE�BVUPOPNPVTMZ�CZ�UIF�
VTFST�FWFO�XIFO�UIFSF�JT�OP�NBSLFU�QSJDF�BU�UIF�NPNFOU��

#FDBVTF�&UIFSFVN�IBT�QSPWFE�UIF�CMPDLDIBJO�GFF�NBSLFU�XPSUI�BQQSPYJNBUFMZ���#�
	BQQSPYJNBUFMZ�� USJMMJPO�,38

� UIF� GFF�NBSLFU� DBO�PQFSBUF�BT�BO� JOEFQFOEFOU�OBODJBM�
TZTUFN�JG�XF�DBO�TFDVSF�TVDJFOU�USBOTBDUJPO�WPMVNF��*O�UIBU�DPOUFYU
�XF�IBWF�OBNFE�UIJT�
'FF'J� 	'FF�'JOBODJOH
��4VDI�B�TUSVDUVSF�IBT�TFWFSBM�TUSFOHUIT� JO� SFHBSE�UP� UIF�FDPTZTUFN��
E"QQ�TFSWJDF�QSPWJEFST�QBSUJDJQBUJOH�JO�UIF�1SPUPDPO�/FUXPSL�DBO�FBTJMZ�TFDVSF�UIF�JOJUJBM�
VTFST�CZ�EJTUSJCVUJOH�UIF�UPLFO�UP�UIF�1&/�5PLFO�IPMEFS�QPPM��5IBU�JT
�E"QQ�TFSWJDFT�TIBSF�
UIF�1&/�5PLFO� MJRVJEJUZ�QSPWJEFS�QPPM�BOE�CFDPNF�BCMF� UP�TFDVSF� UIF� JOJUJBM�QBSUJDJQBOUT�
PG� UIFJS�FDPTZTUFNT�OBUVSBMMZ��8F�NBZ�BMTP�QSPNPUF�QBSUJDJQBUJPO� JO� UIF�E"QQ�FDPTZTUFN�
CZ�PFSJOH�BO�VOJRVF� JODFOUJWF�NPEFM� GPS�E"QQ� TFSWJDFT� JO� BEEJUJPO� UP� UIF� GFF� UIF�VTFST�
SFDFJWF��1&/�5PLFO�MJRVJEJUZ�QSPWJEFST�DBO�BDRVJSF�E"QQ�UPLFOT�XIJMF�QBSUJDJQBUJOH�JO�UIF�
XPSL�UP�QSPWJEF�B�CFUUFS�CMPDLDIBJO�6*�BOE�69�BOE�EJSFDUMZ�DPOUSJCVUJOH�UP�UIF�HSPXUI�PG�
UIF� 1SPUPDPO�/FUXPSL�� *G� E"QQ� UPLFOT� PQFSBUJOH� PO� UIF� 1SPUPDPO�/FUXPSL� MBSHFMZ� HSPX
�
UIF� 1&/� 5PLFO� MJRVJEJUZ� QSPWJEFST� NBZ� TIBSF� UIF� PVUDPNF� UPHFUIFS�� -JLF� UIJT
� BT� BO�
FDPOPNJD�TZNCJPUJD�SFMBUJPOTIJQ�CFUXFFO�1&/�5PLFO�IPMEFST�BOE�E"QQ�TFSWJDF�QSPWJEFST�
XIFSF� UIFZ�TIBSF� UIF�PVUDPNF�PG� UIF�QSPKFDU˖T�HSPXUI� JT�FTUBCMJTIFE
�1&/�5PLFO�IPMEFST�
CFDPNF� UIF� TVQQPSUFST� PG� OPU� POMZ� 1&/� 5PLFO� CVU� BMTP� FWFSZ� QSPKFDU� SFMBUFE� UP� UIF�
1SPUPDPO�/FUXPSL��

*O� BEEJUJPO
�XF� DBO� DMFBSMZ� JEFOUJGZ� UIF� DPOUSJCVUPST� UP� UIF� FDPTZTUFN� UISPVHI� UIF�
˕1&/� 5PLFO� TUBLJOH˖� QSPDFTT� BOE� HSBOU� UIFN� UIF� SJHIU� UP� QBSUJDJQBUF� JO� UIF� HPWFSOBODF�
WPUFT�� .PSFPWFS
� XIFO� 'FF'J� JT� XFMM� FTUBCMJTIFE
� XF� XJMM� GVSUIFS� EFWFMPQ� NPSF� EJWFSTF�
OBODJBM�NPEFMT�CBTFE�PO�UIF�TUBLFE�1&/�5PLFOT�BOE�BEEJUJPOBMMZ�HFOFSBUFE�GFF�SFXBSET��
8F� XJMM� BVUIPSJ[F� UIPTF� DPOUSJCVUPST� UP� QBSUJDJQBUF� JO� UIF� JOJUJBM� GVOEJOH� GPS� 1&/�CBTFE�
E"QQ�QSPKFDUT��5ISPVHI�UIJT
�XF�XJMM� TIPX�UIBU� UIF�QSPUPDPM�FDPOPNZ� GVODUJPOT� GSPN�UIF�
JOTJEF�PG�PVS�NBJOOFU��5IF�NJOJNBM�TUBLJOH�BNPVOU�GPS�'FF'J�QBSUJDJQBOUT�TIBMM�CF�
�
1&/�JOJUJBMMZ
�CVU�UIF�TQFDJD�HVJEFMJOF�XJMM�CF�EFUFSNJOFE�CZ�UIF�HPWFSOBODF�DPOTJEFSJOH�
UIF�UJNF�XIFO�'FF'J�%&9�TUBSUT�UP�PQFSBUF�BOE�UIF�1&/�5PLFO�QSJDF�BU�UIBU�NPNFOU�
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Solution 2 : Controlling the Fee Volatility

5P� TVNNBSJ[F� BOPUIFS� JTTVF
� UIF� GFF� GPS� VTJOH� UIF� CMPDLDIBJO� OFUXPSL� TIBMM� CF�
SFBTPOBCMF� BOE� OPU� UPP� WPMBUJMF�� )PXFWFS
� UIJT� JT� OPU� B� TJNQMF� QSPCMFN� UPP�� "CPWF� BMM
�
UIFSF�IBT�CFFO�OP�TVDJFOU�DPOTJEFSBUJPO�VQPO�UIF�GFF�PSJFOUFE�OFUXPSL�PQFSBUJPO�JO�UIF�
QVCMJD�CMPDLDIBJO�JOEVTUSZ��)FODF
�XF�MBDL�UIF�FWJEFODF�PO�IPX�NVDI�JT�UIF�BQQSPQSJBUF�
BOE�SFBTPOBCMF�QSJDF�UP�VTF�UIF�CMPDLDIBJO�TFSWJDF��)PXFWFS
�XF�DBO�NBLF�BO�FTUJNBUJPO�
CBTFE� PO� UIF� GPMMPXJOH� UISFF� BTQFDUT� UP� DPOTJEFS�� 'JSTU
� UIF� UPUBM� FYQFOEJUVSF� PS� DPTU� UP�
PQFSBUF� B� CMPDLDIBJO� OFUXPSL� UIBU� GVODUJPOT� XJUI� UIF� GFF� BMPOF
� XJUIPVU� BOZ� JODFOUJWF�
TVDI�BT�BEEJUJPOBM�DPJO�JTTVBODF��TFDPOE
�JO�UFSNT�PG�NBTT�BEPQUJPO�PG�UIF�CMPDLDIBJO
�UIF�
SBOHF� PG� UIF� NBYJNVN� QSJDF� UIBU� JT� BQQSPQSJBUF� PS� QTZDIPMPHJDBMMZ� BDDFQUBCMF� GPS� UIF�
VTFST� XIFO� UIFZ� TUPSF� B� QJFDF� PG� EBUB� POUP� UIF� CMPDLDIBJO�� BOE� UIJSE
� UIF� GFF� BT� UIF�
NJOJNBM�CBSSJFS�OFDFTTBSZ�UP�QSFWFOU�%%P4�BUUBDLT�UP�UIF�CMPDLDIBJO�OFUXPSL�

$POTJEFSJOH�UIPTF�BTQFDUT
�XF�IBWF�BTTVNFE�UIF�NJOJNVN�WBMVF�BOE�UIF�NBYJNVN�
WBMVF�PG� UIF�QSJDF�PG�B�QSPDFTTJOH� GFF�QFS�VOJU�PQFSBUJPO�PS� USBOTBDUJPO� 	1[
� UP�CF����
BOE���
�SFTQFDUJWFMZ��*G�UIF�VTFS�XBOUT�UP�QSPDFTT�UIF�NVMUJQMF�OVNCFST�	/
�PG�PQFSBUJPOT�
PS� USBOTBDUJPOT� UP� QSPDFTT� B� QJFDF� PG� EBUB
� B� IJHIFS� DPTU� 	1[� �� /
� XJMM� CF� OFFEFE�� 8IJMF�
���JT�B�SBUIFS�TUSBUFHJD�QSJDF�DPOTJEFSJOH�UIF�FOUSBODF�UP�UIF�NBSLFU�BU�UIF�UJNF�PG�UIF�
JOJUJBM� CPPUJOH� PG� UIF� OFUXPSL
� ��� JT� UIF� FTUJNBUFE� NBYJNVN� QSJDF� UIBU� UIF� QPQVMBS�
*OUFSOFU� TFSWJDF� DBO� QBZ� PS� BDDFQU� UP� QSPUFDU� WBMVBCMF� EBUB�� *G� UIF� QSPDFTTJOH� DPTU� PG� BO�
JOEJWJEVBM�PQFSBUJPO�FYDFFET�B�DFSUBJO�QSJDF
�POMZ�FYQFOTJWF�OBODJBM�USBOTBDUJPOT�XJMM�CF�
QSPDFTTFE
�BT� JO� UIF�DBTF�PG�#JUDPJO�PS�&UIFSFVN��5IBU� JT
� UPP�FYQFOTJWF� GFF� SFTUSBJOT� UIF�
FYUFOTJPO�PG�UIF�CMPDLDIBJO˖T�VTBCJMJUZ��)PXFWFS
� JU� JT�OPU�OFDFTTBSJMZ�HPPE�UIBU�UIF�GFF� JT�
MPX
�CFDBVTF�B�UPP�MPX�GFF�HJWFT�SPPN�GPS�%%04�BUUBDLT��

"MUIPVHI�1SPUPDPO�/FUXPSL�BMTP�QSPDFTT�FYQFOTJWF�OBODJBM�PQFSBUJPOT� JO�B� DIFBQ�
BOE�SFBTPOBCMF�QSJDF
�XF�CFMJFWF�UIBU�UIF�GFF�TIBMM�OPU�FYDFFE�B�DFSUBJO�MFWFM�UP�BMMPX�UIF�
BQQMJDBUJPO� PG� UIF� CMPDLDIBJO� UFDIOPMPHZ� UP� PVS� EBJMZ� MJWFT� BOE� PWFSBMM� JOEVTUSJFT
�
JODMVEJOH� TFDVSJOH� UIF� VOJRVFOFTT� PG� EBUB
� WFSJDBUJPO� PG� UIF� PSJHJOBM� EPDVNFOU
�
QSPWJTJPO�PG�OPOSFQVEJBUJPO� GFBUVSF
�BOE�SFHJTUSBUJPO�BOE�WFSJDBUJPO�PG�DFSUJFE�DPQZ�PG�
SFHJTUSBUJPO�� *O� UIF�QPJOU�PG� WJFX�PG� UIF�CMPDLDIBJO�BT�B� ˕TFSWJDF
�� TUSVDUVSF�DPNQFUJUJWFMZ�
JODSFBTJOH� UIF� GFF� JO� QSPQPSUJPO� UP� UIF� JODSFBTFE� OFUXPSL� USBD�XJMM� TFSJPVTMZ� IBSN� UIF�
TVTUBJOBCJMJUZ� PG� UIF� TFSWJDF�� #FDBVTF� PG� TVDI� SFBTPOT
� XF� XJMM� JNQMFNFOU� UIF�
NBOBHFNFOU�NFDIBOJTN� UP� CFHJO�XJUI� ��� BOE� HSBEVBMMZ� JODSFBTF� UIF� GFF� VQ� UP� UIF�
SFBTPOBCMF� MFWFM�BT� UIF�OFUXPSL� USBD� JODSFBTFT��0G�DPVSTF
����BOE���
� UIF�DVSSFOU�
NJOJNVN� QSJDF� BOE� NBYJNVN� QSJDF
� BSF� KVTU� PVS� BTTVNQUJPO
� BOE� XF� EP� OPU� ZFU� IBWF�
FOPVHI� JOGPSNBUJPO� UP� FTUJNBUF� UIF� BQQSPQSJBUF� MFWFM� PG� UIF� GFF� BOE� UIF� VQQFS� MJNJU� PG�
GFFT� UIBU� CMPDLDIBJO� VTFST� DBO� UPMFSBUF�� #FDBVTF� UIF� BTTVNQUJPO� PG� ��� BU� MFBTU� BOE�
���BU�NPTU� JT�BMTP�BO�FTUJNBUJPO�CBTFE�PO�UIF�FYQFSJFODF�TP� GBS�BOE�UIF�DVSSFOU� GFFT�PG�
PUIFS� CMPDLDIBJOT
� JU� XJMM� CF� BEKVTUFE� CZ� DIFDLJOH� UIF� DPTU� BOE� UIF� NBSHJOBM� VUJMJUZ�
UISPVHI�UIF�BDUVBM�OFUXPSL�PQFSBUJPO�EVSJOH�UIF�1IBTF��PG�UIF�NBJOOFU�
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PUIFS� CMPDLDIBJOT
� JU� XJMM� CF� BEKVTUFE� CZ� DIFDLJOH� UIF� DPTU� BOE� UIF� NBSHJOBM� VUJMJUZ�
UISPVHI�UIF�BDUVBM�OFUXPSL�PQFSBUJPO�EVSJOH�UIF�1IBTF��PG�UIF�NBJOOFU�

*O� BEEJUJPO
� IJHI� WPMBUJMJUZ� PG� UIF� GFF� JT� BO� BTQFDU� UIBU� IBSNT� UIF� RVBMJUZ� PG� UIF�
CMPDLDIBJO� BT� B� ˕TFSWJDF�̟ � *G� UIF�NJOJNVN�BOE�NBYJNVN� GFFT� BSF� TFU� BU� ��� BOE� ��
�
SFTQFDUJWFMZ
�BOE� UIF� GFF� JOUFOTFMZ�VDUVBUFT� GSPN���� UP���
� JU� JT�FYUSFNFMZ�EJDVMU�
GPS� PSEJOBSZ� *OUFSOFU� TFSWJDF� QSPWJEFST� UP� QSPWJEF� TFSWJDFT� CFDBVTF� UIFZ� DBOOPU� QSFEJDU�
UIF� DPTU� PG� VTJOH� UIF� CMPDLDIBJO�� *O� UIJT� SFTQFDU
�XF� BSF� JOUSPEVDJOH� B� BU�NPOFZ�CBTFE�
�CBTF�QSJDF�GFF���"T�CMPDLDIBJO�VTBCJMJUZ�JT�FOIBODFE
�UIF�CBTF�QSJDF�XJMM�HSBEVBMMZ�JODSFBTF�
BT�TIPXO�JO�UIF�HSBQI�CFMPX�

5IF�CBTF�QSJDF�PG�UIF�GFF�JT�EFUFSNJOFE�CZ�UIF�GPVOEBUJPO�JO�UIF�JOJUJBM�TUBHF
�BOE�UIF�
$POHSFTT�EFUFSNJOFT�UIF�CBTF�QSJDF�TJODF�UIF�#FJKJOH�/FU�1IBTF��#FDBVTF�UIF�UPLFO�QSJDF�
DPOUJOVPVTMZ� DIBOHFT� JO� UIF�NBSLFU
� XF� TIBMM� QSFQBSF� TQFDJBM� UPPMT� UP� Y� UIF� GFF� BU� UIF�
CBTF�QSJDF�

Fee (f)

OPS 
(Number of Operations)

$0.50

$0.4

$0.3

$0.2

$0.1

$0.001
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%FDJTJPO� NBLJOH� GPS� UIF� QPMJDZ� SFHBSEJOH� UIF� GFF� XJMM� UBLF� QMBDF� BT� GPMMPXT�� "U� B�
DFSUBJO� UJNF� PG� FBDI� RVBSUFS
� UIF� $POHSFTT� PG� UIF� 1SPUPDPO� /FUXPSL� EFUFSNJOFT� UIF�
BQQSPQSJBUF�QSJDF�PS�UIF�CBTF�QSJDF�PG�UIF�GFF�JO�EPMMBS�	1[
��#FDBVTF�NBSLFU�QSJDFT�PG�UIF�
1&/�5PLFO�BOE�B�E"QQ�UPLFO�	IFSFJOBGUFS�"5
�BSF�WPMBUJMF
�UIF�BNPVOU�PG�"5�B�E"QQ�UPLFO�
VTFS�TIBMM�QBZ�DPOTUBOUMZ�DIBOHFT�EFQFOEJOH�PO�UIF�UJNF�PG�QBZNFOU�	U
��*O�IFSF
�XF�TIBMM�
NBLF�FYDIBOHJOH�WBMVFT�PG�'FFBU	"5
�QSPWJEFE�BT�UIF�GFF�BOE�'FFQFO	1&/
�FYDIBOHFE�XJUI�
UIF� GFF� UP�BT� DMPTF�BT�QPTTJCMF� UP� UIF�CBTF�QSJDF� TFU�CZ� UIF�$POHSFTT�� 'PS� UIJT�XF� TIPVME�
LOPX� UIF�NBSLFU� QSJDFT� PG� 1&/� 5PLFO� BOE� "5� BU� UIF� UJNF� PG� QBZNFOU� BOE� UIF� FYDIBOHF�
SBUJP�PG�1&/�5PLFO�UP�"5��)FODF
�XF�DBO�DBMDVMBUF�UIF�GFF�DMPTFS�UP�UIF�CBTF�QSJDF�JG�XF�DBO�
NBLF� UIF� UJNF� XF� HFU� UIF� NBSLFU� QSJDF� DMPTFS� UP� UIF� SFBM� UJNF� BOE� CFUUFS� SFFDU� UIF�
BWFSBHF�NBSLFU�QSJDF��

'JSTU�PG�BMM
�JU�JT�EFOFE�BT�GPMMPXT�GPS�UIF�GVUVSF�FYQMBOBUJPO�

-FU˖T�BTTVNF�UIBU�BO�"5�VTFS�JT�USBOTGFSSJOH�O�"5�BU�B�DFSUBJO�UJNF
�U��5IFO
�UIF�FYBDU�
NBSLFU� QSJDFT� PG� 1&/� 5PLFO� BOE� "5� TIBMM� CF� 1FYBDU� QFO
� U	64%
� BOE� 1FYBDU� BU
� U	64%

�
SFTQFDUJWFMZ�� *G�XF�LOPX� UIF�FYBDU�QSJDFT�PG�1&/�5PLFO�BOE�"5
� 'FFBU
� U	"5
�BOE�'FF�QFO
�
U	1&/
�TIBMM�CF�FYDIBOHFE�BT�GPMMPXT�

)PXFWFS
�JG�UIF�BDRVJSBCMF�NBSLFU�QSJDF�JT�OPU�VQEBUFE�JO�SFBM�UJNF
�UIF�BDUVBM�QSJDFT�
PG�1&/�5PLFO�BOE�"5� JO�XIJDI� UIF�VTFS�QVSDIBTFT� UIF� UPLFOT�XJMM�EJFS� GSPN�1FYBDU�QFO
�
U	64%
�BOE�1FYBDU�BU
�U	64%
��"OPUIFS�DIBODF�JT�UIBU�UIF�FYUFSOBMMZ�EFSJWFE�NBSLFU�QSJDFT�
UIFNTFMWFT�BSF� JOBDDVSBUF��5P�EJTUJOHVJTI�UIF�EJFSJOH�QSJDF�GSPN�UIF�FYBDU�NBSLFU�QSJDF
�
UIF�EFSJWFE�QSJDFT�XJMM�CF�XSJUUFO�BT�GPMMPXT�
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Pz0≔ Base Price.                                                                                 (2.1)

Pz, t(USD) :=fee in USD at time t, 0≤t.                                            (2.2)

(t=0 is the time when the market created)         

                                                                    

Feeat, t(AT) =  Pz0 / Pexact at, t(AT) = Pz0(USD)                               (2.3)                                                                     

Feepen, t(PEN) = Pz0 / Pexact pen, t(PEN) = Pz0(USD)                    (2.4)

1(AT)  = Pexact at, t / Pexact pen, t(PEN)                                              (2.5)         

                                           

Pder x, t :=Externally derived Px, t at time t, 0≤t                           (2.6)                                                                     

Pder y, t :=Externally derived Py, t at time t, 0≤t                          (2.7)

Feeat, t =  Pz0 / Pder at, t (AT)  = Pz, t(USD) ≈Pz0(USD)                   (2.8)

Feepen, t= Pz0/Pder pen, t(PEN) = Pz, t(USD)≈Pz0(USD)                  (2.9)
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-JLF�UIF�BCPWF
�JU�JT�OPU�FBTZ�UP�DBMDVMBUF�UIF�GFF�XJUI�TJNJMBS�WBMVF�UP�UIF�CBTF�QSJDF�
JO� UIF�BDUVBM�TJUVBUJPOT��)FODF
�XF�BSF� USZJOH�UP�SFEVDF�UIF�EJTQBSJUZ� GSPN�UIF�CBTF�QSJDF�
PDDVSSJOH�EVSJOH�UIF�FYDIBOHF�CFUXFFO�"5�BOE�1&/�5PLFO�CZ�JOUSPEVDJOH�B�DPNQFOTBUJOH�
WBMVF�,��	,U��,�BU�UJNF�U
�͞U


"MUIPVHI�JU�JT�UIF�CFTU�JG�1[
�U�BSF�DMPTF�UP�UIF�YFE�CBTF�QSJDF�1[
�UIFZ�EP�OPU�IBWF�UP�
CF� BT� TBNF� BT� 1[� BU� FWFSZ� U
� BOE� JU� XPVME� CF� BDDFQUBCMF� JG� UIF� BWFSBHF� QSJDF� EVSJOH� B�
DFSUBJO�U�JOUFSWBM�FJUIFS�BQQSPBDIFT�PS�JT�DMPTF�UP�1[��*G�XF�QSPQFSMZ�JNQMFNFOU�PSBDMF�EBUB�
,U� 	�G	DU
� U

� XIJDI� JT� B� DPNQFOTBUJPO� WBMVF� GPS� UIF� FYDIBOHF� SBUF
� XF� DBO� BEKVTU� UIF� GFF�
FYDIBOHF�SBUF�TP�UIBU�FYDIBOHJOH�WBMVF�PG�"5�BOE�1&/�5PLFO�BU�UJNF�U�CFDPNF�UIF�TBNF�
�

8F�DBO�VTF� UXP�NFDIBOJTNT� GPS� UIF�PSBDMF�EBUB��5IF�STU� JT� JNQPSUJOH� UIF�FYUFSOBM�
NBSLFU� QSJDFT� UISPVHI� PSBDMF� EBUB� TFSWJDFT� MJLF� $IBJOMJOL� BOE� #BOE� 1SPUPDPM
� BOE� UIF�
TFDPOE�JT�PQFSBUJOH�JOUFSOBM�EFDFOUSBMJ[FE�PSBDMF�QSPEVDUJPO�TZTUFN�UIBU�NBLFT�UIF�GFF�UP�
BQQSPBDI�B�DFSUBJO�QSJDF
�MJLF�'540�VTFE�JO�UIF�'MBSF�/FUXPSL��)PXFWFS
�CFDBVTF�UIFSF�BSF�
NBOZ� WBSJBCMFT� JO� VUJMJ[BUJPO� PG� PSBDMF� EBUB� BOE� XF� DBOOPU� GVMMZ� EFQFOE� PO� B� TJOHMF�
NFUIPE
� XF� BSF� SFWJFXJOH� UIF� EFDFOUSBMJ[FE� PSBDMF� QSPEVDUJPO� TZTUFN� UISPVHI� UIF� STU�
NFUIPE�UP�JNQPSU�DSFEJCMF�FYUFSOBM�PSBDMF�EBUB�	EBUB�BDRVJTJUJPO
�BOE�UIF�TFDPOE�NFUIPE
�
JOUFSOBM�PSBDMF�QSPEVDUJPO�TZTUFN�	DPNQFOTBUJPO

�UP�HFOFSBUF�FWFO�NPSF�FMBCPSBUF�EBUB��
#Z�EPJOH�TP
�XF�XJMM�CF�BCMF�UP�CVJME�FWFO�NPSF�TUBCMF�BOE�DPNQMFY�GFF�TZTUFN�

$PNCJOJOH� UIJT� XJUI� UIF� EFTDSJQUJPO� NFOUJPOFE� IFSFJOCFGPSF� XIJMF� FYQMBJOJOH�
BCPVU�UIF�BSDIJUFDUVSF�PG�'FF'J
�UIF�GFF�DPOWFSUFE�JOUP�1&/�BU�UIF�UJNF�U�JT�BT�GPMMPXT�

$POTFRVFOUJBMMZ
�XF�DBO�DBMDVMBUF�NPSF�BDDVSBUF�GFF�CFDBVTF�XF�DBO�DPNQFOTBUF�
UIF�FYDIBOHJOH�SBUF�CFUXFFO�1EFS�BU
�U�BOE�1EFS�QFO
�U�XJUI�,U�
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ct :=Externally derived state at time t, 0≤t                               (2.10)                                                                     

Kt := f(ct,t) at time t, 0≤t s.t f is a correction function.           (2.11)

1 (AT) = Kt* Pder at, t / Pder pen, t(PEN)                                        (2.12)

Feepen, t = ( Pz0/Pder at, t )*( Kt*Pder at, t/Pder pen, t )(PEN)         (2.13)                                                                     
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* 4""$�� JT� B�IJHI�QFSGPSNBODF�BMHPSJUIN�XIJDI� DBO� TUBCMZ�QSPDFTT�
PQT�BU�NPTU�
VOEFS�UIF�JEFBM�DPOEJUJPO��"T�*4""$��IBT�BDIJFWFE�UIF�CFTU�TUBCJMJUZ�BOE�TQFFE�DPNQBSFE�
UP� PUIFS� FYJTUJOH� CMPDLDIBJOT
� JU� JT� FYQFDUFE� UIBU� UIF� BEEFE� WBMVF� HFOFSBUFE� CZ� UIF�
1SPUPDPO� /FUXPSL� JO� UIF� GPSN� PG� UIF� GFF� XJMM� CF� JNNFOTF� PODF� UIF� 1SPUPDPO� /FUXPSL�
CFDPNF�TBUVSBUFE��8F�IBWF�EFTJHOFE�PVS� UPLFO�FDPOPNZ�UP�QSPWJEF�FWFSZ�QBSUJDJQBOU�PG�
UIF�1SPUPDPO�/FUXPSL�FDPTZTUFN�XJUI�CFOFUT�HFOFSBUFE�CZ�UIF�PQFSBUJPO�PG�UIF�OFUXPSL
�
BOE� XJMM� JNQMFNFOU� 'FF'J
� B� NFUIPEPMPHZ� SFFDUJOH� UIBU� JOUFOUJPO
� TP� UIBU� UIF� FOUJSF�
FDPTZTUFN�TIBSF� UIF�BEEFE�WBMVF�HFOFSBUFE�CZ� UIF�CMPDLDIBJO�OFUXPSL��1MVT
�CFGPSF� UIF�
OFUXPSL�CFDPNF� TBUVSBUFE
� QSPDFTTJOH� UIPVTBOET�PG� JOTUBODFT�PG� EBUB� FWFSZ� TFDPOE
�XF�
XJMM�OE�TVDJFOU�BMUFSOBUJWFT�UP�BDDPNNPEBUF�FWFO�NPSF�USBDT�
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Fee Distribution and Incentive Policy

8F� SFHBSE� UIF� GFF� BT� UIF� GVOEBNFOUBM� FDPOPNJD� SFTPVSDF� UIBU� PQFSBUFT� UIF�
CMPDLDIBJO� OFUXPSL� BOE� EFTJHOFE� UIF� UPLFO� FDPOPNZ� PG� UIF� 1SPUPDPO� /FUXPSL� BSPVOE�
UIF� CMPDLDIBJO� GFF�� )PXFWFS
� XF� XJMM� TVQQPSU� UIF� OPEF� PQFSBUJPO� CZ� QSPWJEJOH� UIF�
JODFOUJWFT� JO� UIF� JOJUJBM�TUBHF�CFDBVTF�TPNF�UJNF� JT�OFFEFE�VOUJM� UIF�OFUXPSL�TVDJFOUMZ�
HSPXT
�BOE�UIF�JODFOUJWF�XJMM�CF�QSPWJEFE�JO�UIF�UPLFOT�JTTVFE�BEEJUJPOBMMZ�GPS�FBDI�CMPDL��
	"EEJUJPOBMMZ� JTTVFE�UPLFOT�BOE�JODFOUJWF�QPMJDJFT�CZ�ZFBS�BSF�DVSSFOUMZ�VOEFS�UIF�SFWJFX
�
BOE�UIFZ�XJMM�CF�BEEFE�UP�UIF�OBMJ[FE�WFSTJPO�PG�UIF�8IJUFQBQFS�


#BTFE� PO� UIF� GFF� JODPNF� BOE� BEEJUJPOBMMZ� JTTVFE� JODFOUJWF� UPLFOT
� UIF� GFFT� BOE�
JODFOUJWFT� JO� UIF� JOJUJBM� 1SPUPDPO� /FUXPSL� DBO� CF� BMMPDBUFE� UP�� "
� UIF� OPEF� PQFSBUJPO�
SFXBSE��#
�UIF�'FF'J�SFXBSE��BOE�$
�DPNNPOT�CVEHFU�SFTFSWF��	"�#�$��
�	"
�5IF�OPEF�
PQFSBUJPO�SFXBSE�JT�UIF�GVOE�QSPWJEFE�UP�UIF�OPEF�PQFSBUPST�GPS�PQFSBUJOH�UIF�OPEFT��	#
�
5IF� 'FF'J� SFXBSE� SFGFST� UP� UIF� SFUVSO� GPS� 'FF'J� TUBLFST�XIP� DPOUSJCVUF� UP� JNQSPWJOH� UIF�
VTBCJMJUZ�PG�UIF�PWFSBMM�CMPDLDIBJO�OFUXPSL��	$
�5IF�DPNNPOT�CVEHFU�SFTFSWF� JT�B�LJOE�PG�
SFTFSWF� TBWFE� GPS� UIF� GVOET� TQFOU� GPS� UIF� BEWBODF� PG� UIF� FOUJSF� FDPTZTUFN�� 8F� EP� OPU�
LOPX�XIJDI� SBUJP�XPVME�CF� UIF� GBJS� SFXBSE� GPS� UIF� DPOUSJCVUJPOT�� 1MVT
� UIF� GBJS� SBUJP�XJMM�
DIBOHF� BT� UIF� UPLFO�QSJDF� DIBOHFT�� 'PS� TVDI� SFBTPOT
� UIF�EJTUSJCVUJPO� SBUJP� BNPOH�"
� #
�
BOE� $� XJMM� CF� TFU� UP� UIF� QSPQFS� HVSFT� CZ� UIF� GPVOEBUJPO� EFQFOEJOH� PO� UIF� BDUVBM�
PQFSBUJPO�PG�UIF�OPEFT�BGUFS�TFWFSBM�UFTUT�BOE�FYQFSJNFOUT�EVSJOH�UIF�#FUB/FU�QIBTF
�BOE�
UIF�DPOHSFTT�XJMM�EFUFSNJOF�JU�UIFSFBGUFS�
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Commons Budget

$PNNPOT�CVEHFU�JT�B�GVOE�TBWFE�PO�UIF�CMPDLDIBJO�GPS�UIF�TBLF�PG�UIF�EFWFMPQNFOU�
PG�UIF�FOUJSF�FDPTZTUFN��8F�XJMM�FTUBCMJTI�UIJT�GVOE�CZ�QFSTJTUFOUMZ�BDDVNVMBUJOH�B�DFSUBJO�
QPSUJPO� 	GPS� FYBNQMF
� �
� PG� UIF� GFFT�� 5IF� DPNNPOT� CVEHFU� DBO� CF� VUJMJ[FE� GPS� EJWFST�
QVSQPTFT� SFHBSEJOH� UIF� EFWFMPQNFOU� PG� UIF� FOUJSF� FDPTZTUFN
� JODMVEJOH� WPUJOH� SFXBSE
�
TVQQPSU�PO�NBSLFUJOH�BDUJWJUJFT
�TVQQPSU�UP�UIF�FDPTZTUFN�QBSUOFST
�BOE�TVQQPSU�PO�3�%��
5IF�DPNNPO�CVEHFU�TIBMM�CF�TQFOU�CZ�UIF�WPUF�BU�UIF�DPOHSFTT
�BOE�UIF�EFUBJMFE�QMBO�XJMM�
CF�BOOPVODFE�TFQBSBUFMZ��
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"QQMZJOH� UIF�CMPDLDIBJO� UP� UIF�BDUVBM� TPDJBM� TZTUFNT� JT�OPU� WFSZ� GBTU��(PWFSONFOUT�
BOE�DPNQBOJFT�BSPVOE�UIF�HMPCF�IBWF�CFFO�XPSLJOH�PO�QSPKFDUT�UP�VUJMJ[F�UIF�CMPDLDIBJO�
TJODF�
�CVU� UIFSF�BSF�OPU�NBOZ� DMFBS� BDIJFWFNFOUT�� 5IFSF�BSF� GPVS�NBJO� SFBTPOT� GPS�
UIJT�� 'JSTU
� MBDL� PG� UFDIOPMPHZ�� TFDPOE
� MBDL� PG� FYQFSJFODF�� UIJSE
� JODPNQMFUF� EJHJUBM�
USBOTGPSNBUJPO�� BOE� GPVSUI
� WBSJPVT� SFHVMBUJPOT� BOE� TPDJBM�NBOBHFNFOU� TLJMMT� GPSNFE� JO�
UIF� BOBMPH� TPDJFUZ�� $PNCJOBUJPO� PG� UIFTF� GPVS� SFBTPOT� BSF� IJOEFSJOH� UIF� GVMM�FEHFE�
EJHJUBM�USBOTGPSNBUJPO��5IFTF�PCTUBDMFT�XJMM�DPOUJOVF�UP�FYJTU�GPS�B�DPOTJEFSBCMF�UJNF�

*O�SFMBUJPO�UP�UIJT�JTTVF
�XF�BSF�DPOEFOU�UIBU�XF�IBWF�TPMWFE�TPNF�PG�UIF�UFDIOJDBM�
QBSU�PG�UIF�QSPCMFN��)PXFWFS
�BQQMZJOH�UIF�CMPDLDIBJO�UFDIOPMPHZ�UP�UIF�BDUVBM� JOEVTUSZ�
JT�CPVOE�UP�VOEFSHP�B�OVNCFS�PG�USJBMT�BOE�FSSPST��5P�MBSHFMZ�FWBMVBUF�UIF�FYQFSJFODF�UIF�
CMPDLDIBJO�JOEVTUSZ�IBT�HBJOFE
�JU�TFFNT�UIBU�QFPQMF�IBWF�POMZ�MFBSOFE�B�MFTTPO�UIBU�JU�JT�
VTFMFTT� UP�BQQMZ�CMPDLDIBJO� UP�TPNF�UIJOHT�BOE� UIF�CMPDLDIBJO�TIPVME�OPU�CF�BQQMJFE� UP�
UIFN��5IFZ�BQQSPBDIFE�JU�BT�JG�FWFSZUIJOH�XBT�HPJOH�UP�CF�EPOF
�CVU�OPX�UIFZ�BSF�POMZ�BU�
UIF� TUBHF� PG� EJTUJOHVJTIJOH� CFUXFFO�XIBU� UIFZ� TIPVME� OPU� EP� BOE�XIBU� UIFZ� DBOOPU� EP��
.FUIPEPMPHJFT�PO��IPX��UP�BQQMZ�UIF�CMPDLDIBJO�UP�B�QBSUJDVMBS�JOEVTUSZ�PS�CVTJOFTT�IBWF�
OPU�ZFU�CFFO�NVDI�EFWFMPQFE��*U�JT�OP�XPOEFS�DPOTJEFSJOH�UIBU�JU�IBT�OPU�CFFO�MPOH�TJODF�
UIF�CMPDLDIBJO�CBTFE�DSZQUPDVSSFODZ�PS�EJHJUBM�BTTFUT�GPSNBMMZ�FOUFSFE�UIF�TPDJBM�TZTUFN
�
BOE� EJHJUJ[BUJPO� PG� BTTFUT
� SFQSFTFOUFE� CZ�/'5
� JT� VOEFSXBZ� JO� B� WFSZ� SVEJNFOUBSZ� GPSN��
5IFSFGPSF
�NPTU�PG�UIF�XPSLT�XF�IBWF�UP�EP�JO�UIF�GVUVSF�BSF�UIJOHT�UIBU�OP�POF�IBT�FWFS�
EPOF�ZFU
�TP�XF�IBWF�OP�DIPJDF�CVU�UP�USZ�CZ�PVSTFMWFT�UP�BDDVNVMBUF�FYQFSJFODFT�BOE�OE�
BOTXFST��

5IF� VOOJTIFE� EJHJUBM� USBOTGPSNBUJPO� BOE� SFHVMBUJPO� BOE� TPDJBM� NBOBHFNFOU�
UFDIOJRVFT�GSPN�UIF�BOBMPHVF�FQPDI�BMTP�DSFBUFE�B�HSFBU�CBSSJFS��5P�BQQMZ�UIF�CMPDLDIBJO�
UFDIOPMPHZ�QSPQFSMZ
� UIF� UBSHFU�EBUB�TIBMM�CF� JO�B�EJHJUBM� GPSNBU�CVU�NPTU�PG� UIF�QIZTJDBM�
EBUB� BSF� JO� UIF� BOBMPHVF� GPSN�� )FODF
� UIF� QSPCMFNT� PG� EFUFSNJOJOH� UP� XIJDI� UIF�
CMPDLDIBJO�TIBMM�CF�BQQMJFE�STU�BOE�IPX�UIF�EJHJUBM�USBOTGPSNBUJPO�TIBMM�CF�EPOF�NVTU�CF�
TPMWFE� STU�� "QQMZJOH� UIF� CMPDLDIBJO� TIBMM� DPNF� BGUFS� UIBU
� CVU� NPTU� PG� QSPKFDU� UFBNT�
EPVCMF� UIFJS� EJDVMUZ� CZ� IBTUJMZ� USZJOH� CPUI� BQQMJDBUJPO� PG� UIF� CMPDLDIBJO� BOE� EJHJUBM�
USBOTGPSNBUJPO� TJNVMUBOFPVTMZ�� *O� UIBU� QSPDFTT
� JHOPSBODF� PG� XIBU� JT� UIF� SJHIU� XBZ� UP�
VUJMJ[F� UIF� CMPDLDIBJO� UFDIOPMPHZ��.PSFPWFS
� JTTVFT� SFHBSEJOH� EJWFSTF� SFHVMBUJPOT� PO� UIF�
SFBM� EBUB� BMTP� CFDPNF� B� HSFBU� CBSSJFS� JO� QSPDFFEJOH� XJUI� UIF� QSPKFDU�� #FDBVTF� TP�NBOZ�
UIJOHT�BSF�QSPIJCJUFE
�B�QSPKFDU�UFBN�JT�GPSDFE�UP�TQFOE�TVCTUBOUJBM�SFTPVSDFT�BOE�UJNF�UP�
DPOTJEFS� IPX� UIFZ� TIBMM� BWPJE� UIF� SFHVMBUJPOT� BOE� IPX�NVDI� SFHVMBUPSZ� SJTL� BO� BDUJPO�
XPVME�DBVTF�FWFO�CFGPSF�NBLJOH�BOZ�BUUFNQU
�JOTUFBE�PG�GPDVTJOH�PO�UIFJS�BDUVBM�UBTLT�
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From Game to Reality

*G� TPNFPOF� BTLT�XIBU� JT� UIF� DMPTFTU� QSFDFEFOU�NPEFM� UP� JEFOUJGZ� UIF� TQFDJDT� PG� B�
GVMMZ�EJHJUJ[FE�FDPOPNZ
� JU�NVTU�CF� UIF�HBNJOH� JOEVTUSZ�� *O� UIJT� SFTQFDU
� UIF�POMJOF�HBNF�
JOEVTUSZ� JT�B�TQBDF�XIFSF�XF�OFFE�UP�HP�CFZPOE�TJNQMF�NFBOT�BOE�TUSBUFHJDBMMZ�GPDVT�PO�
UP� BDUJWFMZ� FYQFSJNFOU� BOE� EJTDPWFS� OFX� NPEFMT�� )PXFWFS
� XF� CFMJFWF� TVDI� BUUFNQUT�
BSPVOE�UIF�&UIFSFVN�OFUXPSL�DBO�IBSEMZ�QSPNPUF�TJHOJDBOU� JOEVTUSJFT�CFDBVTF�PG�TMPX�
TQFFE�BOE� FYQFOTJWF� GFF�� *O� UIJT� SFTQFDU
�XF�CFMJFWF� UIBU� JU� JT� OFDFTTBSZ� BOE�QPTTJCMF� UP�
TUSBUFHJDBMMZ� TVQQPSU� BMM� UIF� GVODUJPOT� OFFEFE� GPS� UIF� HBNF� BU� UIF�NBJOOFU� MFWFM�� 4P�XF�
XJMM�FYFDVUF�UIF�HSPXUI�TUSBUFHZ�PG�UIF�OFUXPSL�BSPVOE�UIF�HBNF�BT�GPMMPXT��
Roadmap

1IBTF����#VJMEJOH�.PEFM�)PVTF�	#MPDLDJUZ
�
1IBTF����*NQMFNFOUJOH�(BNF�%BUB�1MBUGPSN
1IBTF����'SPN�(BNF�UP�3FBMJUZ

*O� UIF� 1IBTF� 
� XF�XJMM� EFWFMPQ� EJWFSTF�NFUIPEPMPHJFT� UP� BQQMZ� UIF� CMPDLDIBJO� UP�
HBNF�EBUB
� UISPVHI�#MPDLDJUZ��8F�XJMM� JNQMFNFOU� UIF�#MPDLDJUZ� HBNF�VTJOH�.JOFDSBGU�CZ�
PVSTFMWFT�BOE�EFWFMPQ�EJWFSTF�NPEVMFT�GPS�UIF�HVBSBOUFF�PG�UIF�JUFN�PXOFSTIJQ
�QSPPG�PG�
UIF� EJHJUBM� FTUBUF� PXOFSTIJQ
� WFSJDBUJPO� PG� USBOTBDUJPO� IJTUPSZ
� WFSJDBUJPO� PG� HBNF�
FYQFSJFODF�QPJOUT
�JTTVBODF�BOE�EJTUSJCVUJPO�PG�EJHJUBM�CBEHFT
�BOE�NBOBHFNFOU�PG�EJHJUBM�
DPQZSJHIUT�BOE�BQQMZ�UIFN�UP�UIF�#MPDLDJUZ��*O�BEEJUJPO
�FYDMVTJWF�QMVHJOT�PS�NPET�GPS�UIF�
CMPDLDIBJO� XJMM� CF� EFWFMPQFE� UP� BMMPX� UIF� FOUJSF� .JOFDSBGU� FDPTZTUFN� UP� FOKPZ� UIF�
GFBUVSFT� JNQMFNFOUFE� JO� UIF� #MPDLDJUZ�� 0ODF� UIF� VTBCJMJUZ� PG� UIF� HBNF� GFBUVSFT� DSFBUFE�
UISPVHI�UIF�#MPDLDJUZ�XJMM�CF�WFSJFE�BOE�UIF�EBUB�NPEFM�JT�YFE
�UIFZ�XJMM�CF�QSPWJEFE�UP�
UIF�NBSLFU�BT�NPEVMBSJ[BUJPO�GFBUVSFT�TP�UIBU�UIF�FOUJSF�HBNJOH�JOEVTUSZ�DBO�VUJMJ[F�UIFN��
*O� UIF� 1IBTF� 
� XF�XJMM� CVJME� B� LJOE� PG� HBNF� EBUB� QMBUGPSN� VTJOH� UIF� CMPDLDIBJO� BT� UIF�
NFEJVN� UP�QSPWJEF� UIF�CMPDLDIBJO� GFBUVSFT� TQFDJBMJ[FE� JO� HBNJOH� TP� UIBU�EJWFSTF�HBNFT�
DBO� GSFFMZ� VTF� UIF� OFDFTTBSZ� GFBUVSF�� *O� UIF� 1IBTF� 
� XF� XJMM� XPSL� PO� BQQMZJOH� EJWFSTF�
GFBUVSFT� CVJMU� JO� UIF� HBNF� UP� UIF� SFBM� XPSME�� 'PS� FYBNQMF
� EJHJUBM� CBEHF� PS� EJHJUBM� DPQZ�
SJHIU� NBOBHFNFOU� GFBUVSF� DBO� CF� VUJMJ[FE� UP� PQFSBUF� UIF� EJHJUBM� CBEHF� TZTUFN� PS� CVJME�
EJHJUBM�DPQZSJHIU�NBOBHFNFOU�TZTUFN�JO�UIF�SFBM�XPSME�� �"MUIPVHI�BMM�PG�UIPTF�QIBTFT�XJMM�
CF�QSPDFTTFE�JO�UIF�PSEFS
�TPNF�XPSLT�DBO�CF�EPOF�BU�UIF�TBNF�UJNF��'PS�FYBNQMF
�JG�UIF�
WFSJDBUJPO� EVSJOH� UIF� 1IBTF� �XBT� FOPVHI
�XF�NBZ� QSPDFFE�XJUI� 1IBTF� � BOE�1IBTF� �
TJNVMUBOFPVTMZ��
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8F� IBE� OVNFSPVT� UIPVHIUT� PO� IPX� UP� BQQMZ� UIF� CMPDLDIBJO� UFDIOPMPHZ� UP� UIF�
JOEVTUSZ�� 8F� DPOSNFE� UIBU� VUJMJ[JOH� UIF� CMPDLDIBJO� UFDIOPMPHZ� XPVME� OPU� CF� FBTZ�
CFDBVTF�UIF�CMPDLDIBJO�TUJMM� JT�B�EJDVMU�UFDIOPMPHZ�UP�IBOEMF�BOE�XF�BSF�JO�UIF�NJETU�PG�
TPMWJOH� UIF� QSPCMFNT� TVHHFTUFE� CZ� UIF� JOEVTUSZ�� .PTU� PG� UIF� VUJMJ[BUJPO� DBTFT� PG� UIF�
CMPDLDIBJO�BSF�GPDVTFE�PO�UIF�DVSSFODZ
�XIJDI�JT�UIF�NPTU�TJNQMF�BQQMJDBUJPO
�JT�UIJT��1MVT
�
CFDBVTF�UIF�CMPDLDIBJO�JT�TUJMM�JO�JUT�FBSMZ�TUBHF
�JU�JT�OPU�FBTZ�GPS�B�QSPKFDU�UFBN�UP�SFGFS�UP�
UIF� FYJTUJOH� SFTVMUT� JG� UIF� EFWFMPQFS� PG� UIF� PSJHJOBM� UFDIOPMPHZ� EPFT� OPU� CVJME� TVDJFOU�
BQQMJDBUJPO�DBTFT�

*O� BEEJUJPO
� UIF� CMPDLDIBJO� BMPOF� DBOOPU� QSPWJEF� FWFSZ� TFSWJDF� OFDFTTBSZ� GPS� UIF�
EJHJUBM�USBOTGPSNBUJPO��5IF�CMPDLDIBJO�JT�B�IJHIMZ�FYQFOTJWF�TPMVUJPO�OFFEFE�UP�HVBSBOUFF�
UIF�DSFEJCJMJUZ�PG�EJHJUBM�EBUB��)FODF
�UIF�CMPDLDIBJO�TIBMM�CF�VUJMJ[FE�JO�BO�PQUJNJ[FE�BOE�
NJOJNJ[FE�XBZ
� BT� B�NFUIPEPMPHZ� UP� HVBSBOUFF� UIF� DSFEJCJMJUZ
� BOE� JO� DPNCJOBUJPO�XJUI�
UIF�NFUIPEPMPHJFT�PG�QSPWJEJOH�UIF�FYJTUJOH�*5�TFSWJDFT��5IJT�JT�XIZ�XF�IBWF�JNQMFNFOUFE�
BOE�PQFSBUFE�˕#MPDLTJHO
̟ �XIJDI�UIF�EPDVNFOU�BOE�EBUB�NBOBHFNFOU�TZTUFN�MJOLFE�XJUI�
UIF� CMPDLDIBJO
� BOE� ˕#MPDLDJUZ
̟ � XIJDI� JT� UIF�NPEFM� IPVTF� PG� UIF� CMPDLDIBJO� UFDIOPMPHZ�
BOE� EBUB� QSPEVDUJPO� GBDUPSZ
� XIJMF� EFWFMPQJOH� UIF� PSJHJOBM� UFDIOPMPHJFT�� *G� XF� EP� OPU�
DPOEVDU� TVDI� XPSLT� QFSTPOBMMZ
� XF� DBOOPU� HFOFSBUF� UIF� VTBCJMJUZ� PG� PVS� CMPDLDIBJO�
OFUXPSL� PS� CVJME� B� QSPQFS� FYBNQMF� PG� VUJMJ[JOH� UIF� CMPDLDIBJO� UFDIOPMPHZ� JO� UIF� BDUVBM�
JOEVTUSZ�FFDUJWFMZ�
Blocksign

5P� EFBM� XJUI� CMPDLDIBJO�CBTFE� EBUB� BOE� EPDVNFOUT� QSPQFSMZ
� XF� OFFE� B� DMPVE�
TFSWJDF� UIBU� TUPSFT�BOE�IBOEMFT� UIFN�BDDPSEJOH� UP� UIF�QSPDFTT�BT�XFMM�BT� UIF�CMPDLDIBJO�
OFUXPSL
� BQBSU� GSPN� UIF� EJHJUBM� UPLFO� UIBU�XF� BSF� BMSFBEZ� GBNJMJBS�XJUI�� *O� PUIFS�XPSET
�
BMUIPVHI� XF� IBWF� GPDVTFE� PO� UIF� CMPDLDIBJO� JUTFMG� UP� VUJMJ[F� JU� GPS� JOEVTUSJBM� VTFT
� UIBU�
DBOOPU� MFU� VT� IBOEMF� EJWFSTF� EJHJUBM� EBUB�� )FODF
� XF� IBWF� DSFBUFE� B� EBUB� DMPVE� TFSWJDF�
DBMMFE�#MPDLTJHO�BMPOH�XJUI�UIF�1SPUPDPO�/FUXPSL��*O�UIF�1SPUPDPO�/FUXPSL˖T�QFSTQFDUJWF
�
#MPDLTJHO�JT�B�CMPDLDIBJO�CBTFE�BQQMJDBUJPO��)PXFWFS
�JU�JT�B�LJOE�PG�JOGSBTUSVDUVSF�TFSWJDF�
JO�UFSNT�PG�EJHJUBM�EBUB�NBOBHFNFOU�



Blocksign

Stores the 

digital 

document

Verifies the 

original of the 

document 

Stores hash and 
document 
creation data

Verifies the existence 

and authenticity of 

the document 

Protocon 
Network
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%JHJUJ[BUJPO�PG�EPDVNFOUT�BSF�TFSJPVTMZ� MBHHJOH�DPNQBSFE�UP�PUIFS�IJHIMZ�BEWBODFE�
EJHJUBM�UFDIOPMPHJFT��5IF�SFBTPO�XIZ�EPDVNFOUT�DPVME�OPU�CF�EJHJUJ[FE�JT�UIBU�B�EPDVNFOU�
JT� OPU� KVTU� B� DPNCJOBUJPO� PG� UFYUT� QSJOUFE� PO� QBQFS�� 
� "� EPDVNFOU� JT� DSFBUFE� UISPVHI�
TQFDJD�QSPDFTTFT��
�B�EPDVNFOU� JT�IBOEMFE� 	BNFOEFE
�NPEJFE
�PS�EJTDBSEFE
� UISPVHI�
TQFDJD� QSPDFTTFT�� BOE� 
� TFOUFODFT� PS� OVNCFST� SFDPSEFE� PO� UIF� QBQFS� IBWF� BDUVBM�
CJOEJOH�QPXFS�JO�UIF�SFBM�XPSME��)PXFWFS
�B�QSPQFS�NFUIPEPMPHZ�UP�IBOEMF�UIPTF�VOJRVF�
DIBSBDUFSJTUJDT�PG�EPDVNFOUT�JO�B�EJHJUJ[FE�XBZ�IBT�OPU�CFFO�FTUBCMJTIFE��*O�PUIFS�XPSET
�
NFUIPEPMPHJFT� UP� EJHJUJ[F� DPOWFOUJPOBM� BOBMPHVF� EPDVNFOUT� BOE� IBOEMF� UIFN� XJUI�
NFUIPET�TVJUBCMF�UP�EJHJUBM�FOWJSPONFOU�IBWF�OPU�CFFO�EFWFMPQFE�TVDJFOUMZ��)FODF
�XF�
BSF� EFWFMPQJOH� #MPDLTJHO
� JO� PSEFS� UP�NBOBHF� EJWFSTF� GPSNBUT� PG� EJHJUBM� EBUB
� JODMVEJOH�
EPDVNFOUT
�FFDUJWFMZ�BOE�FDJFOUMZ��&TQFDJBMMZ
�JU�XJMM�TFSWF�BT�UIF�SF�UP�TUPSF�UIF�EJHJUBM�
PSJHJOBM�PG�EPDVNFOUT�SFHBSEJOH�JUFNT�QSPEVDFE�JO�HBNFT�BOE�SFMFWBOU�PXOFSTIJQ�
#MPDLTJHO�XJMM�CF�EFWFMPQFE�JO��QIBTFT�JO�UPUBM��1IBTF��EFWFMPQNFOU�JT�DPNQMFUFE�BU�UIF�
NPNFOU
�BOE�QIBTF��EFWFMPQNFOU�JT�VOEFS�XBZ�



<#MPDLTJHO�TFSWJDF�JNQMFNFOUBUJPO�QMBO�PG�FBDI�QIBTF>
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(Beta version completed) 

Blockchain-based My data 

management function

Blocksign

1 2

Phase 1

Personal data storage, mutual signing, 

sharing, and document source verification

Store in Blocksign such as diploma, contract, etc.

Third party validates documents at Blocksign

1

2

Blocksign

1

2

4

3Issuing digital original documents, 

implementing document mutual 

authentication and sharing functions

Document issuance and recipient 
authentication request

Document recipient authentication 
and blocksign storage completed

Sending documents stored in 
Blocksign to third parties

Third party checks document 
validity in Blocksign

1

2

3

4

Phase 2 

Issuing and sharing digital original documents

(In progress) 



542021 © Digital Transformation Network, LTD. All Rights Reserved.

Whitepaper v.0.6

Blocksign

External
System

1

2

23 3
Implementation of external system 
controls by consensus of multiple 
individuals

Joint management of multilateral 
or public documents

1

Phase 4 

Ability to manage external 

system-linked documents

(To be developed) 

Record agreed documents and personal information 
on Blocksign and control external system

External events systematically change the contents of 
consensus documents or public documents through Blocksign

3

2

Multilateral

written 

agreement

Or

official letter

Blocksign

1 2
Multilateral

written 

agreement

Or

official letter

Implementation of agreement 
document management function 
containing contracts of multiple 
individuals 

Multiple individuals agree on the 
creation and modification of the terms 
and conditions (E-signature or voting)

Record the agreed documents and personal 
information participating in the agreement 
on the blockchain

1

2

Phase 3 

Ability to create and manage 

multilateral agreements

(To be developed) 

5IF� 1IBTF� � PG� #MPDLTJHO� JT� UIF� EJHJUJ[BUJPO� PG� EPDVNFOU� NBOBHFNFOU
� XIJDI�
JNQMFNFOUT� DMPVE� TUPSBHF� UP� NBOBHF� QFSTPOBM� .ZEBUB�� *OEJWJEVBMT� DBO� TUPSF� UIF�
EPDVNFOUT� UIF� POF� TIBMM� LFFQ� PS� WFSJGZ� UP� QSPWF� UIF� PSJHJOBM� PG� UIF� EPDVNFOU� BOE�
TJHOBUVSF�IJTUPSZ�� *O�PUIFS�XPSET
�EPDVNFOUT� SFRVJSJOH�WFSJDBUJPO
� JODMVEJOH�HSBEVBUJPO�
DFSUJDBUFT
� BXBSE� DFSUJDBUFT
� BOE� EJQMPNB
� DBO� CF� TUPSFE� BOE� NBOBHFE� FBTJMZ
� BOE�
TJNQMF� JOUFSJOEJWJEVBM� DPOUSBDUT� DBO� CF� QSPDFTTFE� UISPVHI� NVUVBM� TJHOBUVSFT��
*NQSPWFNFOU�XPSL�UP�MBVODI�UIF�TFSWJDF�JT�DVSSFOUMZ�VOEFSXBZ
�BOE�UIF�MBVODIJOH�XJMM�CF�
JO�UIF�STU�IBMG�PG��



5IF� QIBTF� � PG� #MPDLTJHO� JT� UIF� EJHJUJ[BUJPO� PG� EPDVNFOU� DSFBUJPO� BOE� JTTVBODF
�
XIJDI� DBO� JTTVF� UIF�EJHJUBM� PSJHJOBMT� PG� EPDVNFOUT� JTTVFE�CZ� TDIPPMT� PS� JOTUJUVUJPOT� BOE�
SFDFJWF
� TIBSF
� BOE� WFSJGZ� UIF� EJHJUBM� PSJHJOBMT�� 0VS� HPBM� JT� DPNQMFUJOH� UIF� EFWFMPQNFOU�
BOE� MBVODIJOH� UIF� TFSWJDF� CZ� UIF� STU� IBMG� PG� 
� BOE� UIF� EFWFMPQFE� TFSWJDF� XJMM� CF�
MJOLFE� UP� #FUB/FU�� 5IF� 1IBTF� � JT� JNQMFNFOUBUJPO� PG� EJHJUBM�NBOBHFNFOU� PG� EPDVNFOUT�
CBTFE�PO� PS� DSFBUFE�CZ�NVMUJMBUFSBM� DPOTFOTVT
� JODMVEJOH� MBXT
� BSUJDMFT� PG� BTTPDJBUJPO� PG�
DPSQPSBUJPOT� PS� DPPQFSBUJWFT
� NVOJDJQBM� PSEJOBODFT� PS� DPOWFOUJPOT
� BOE� CPBSE�
SFTPMVUJPOT�PG�DPNQBOJFT�PS�PSHBOJ[BUJPOT
�XIJDI�BSF�DSFBUFE�BOE�NPEJFE�CZ�DPOTFOTVT�
PG� NVMUJQMF� JOEJWJEVBMT�� 5IF� 1IBTF� � JT� JNQMFNFOUBUJPO� PG� UIF� GFBUVSF� UP� HSBOU� EJHJUBM�
EPDVNFOUT�DSFBUFE�CBTFE�PO�UIF�DPOTFOTVT�XJUI�QPXFS� UP�DPOUSPM�PS� SFHVMBUF� UIF�BDUVBM�
EJHJUBM� JOGSBTUSVDUVSFT� JO� UIF� SFBM� XPSME�� 'PS� FYBNQMF
� XIFO� B� DPNNVOJUZ� NBLFT� B�
DPOTFOTVT�UP�DIBOHF�UIF�TQFFE�MJNJU�XJUIJO�UIF�TDIPPM�[POF�GSPN�LN�I�UP�LN�I
�UIF�
SPBE� USBD�DPOUSPM�DFOUFS�BVUPNBUJDBMMZ�TFUT� UIF�OFX�TQFFE� MJNJU� JO�BDDPSEBODF�XJUI� UIF�
DPOTFOTVT
� FJUIFS� JO� SFBM� UJNF� PS� BU� UIF� EFTJHOBUFE� UJNF�� 5P� EJTQMBZ� UIF� #MPDLTJHO˖T�
VTBCJMJUZ
� XF�XJMM� EPDVNFOU� UIF� DFSUJFE� DPQZ� PG� MBOE� SFHJTUSBUJPO
� JUFN� PXOFSTIJQ
� BOE�
CBEHFT�VTFST�QVSDIBTFE�JO�UIF�#MPDLDJUZ
�BOE�FOBCMF�TUPSJOH�UIF�HFOFSBUFE�EPDVNFOUT� JO�
UIF� #MPDLTJHO� BOE� TIBSJOH� UIFN�� *O� BEEJUJPO
� JU� XJMM� JNQMFNFOU� DPODFQUT� PG� UIF� 1IBTF� �
BOE� UIF� 1IBTF� � #MPDLTJHO� UIBU� BDUVBMMZ� XPSL� UISPVHI� UIF� FTUBCMJTINFOU� PG� SVMFT� CZ�
DPOTFOTVT�BOE�UIF�BVUPNBUJD�BQQMJDBUJPO�PG�UIF�FTUBCMJTIFE�SVMFT�JO�UIF�HBNF�

[Service page of Blocksign phase 1]
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*O� B� MPOH�UFSN� QPJOU� PG� WJFX
� XF� BSF� DPOTJEFSJOH� MJOLJOH� EBUB� JO� UIF� #MPDLTJHO� UP�
EFDFOUSBMJ[FE� TUPSBHF� XIFO� EFDFOUSBMJ[FE� DMPVE� TUPSBHF� UFDIOPMPHZ
� TVDI� BT� *1'4
� JT�
TVDJFOUMZ�BEWBODFE��)PXFWFS
�EFDFOUSBMJ[FE�TUPSBHF�JT�BWBJMBCMF�POMZ�BU�BO�FYQFSJNFOUBM�
MFWFM
� BOE� NVDI� UJNF� JT� OFDFTTBSZ� VOUJM� TUBCMF� JOEVTUSJBM� VTF� PG� EFDFOUSBMJ[FE� TUPSBHF�
CFDPNF� QPTTJCMF�� 'VSUIFSNPSF
� JU� XPVME� CFDPNF� FWFO� NPSF� EJDVMU� JG� QSPDFTTFT� BOE�
PQFSBUJPOBM� GFBUVSFT� OFFEFE� GPS� EBUB� BOE� EPDVNFOU� QSPDFTTJOH� BSF� JODMVEFE�� 'PS� VTFST
�
MPTJOH� UIF� QSJWBUF� LFZ� PG� *1'4�NFBOT� MPTJOH� FWFSZ�NBUFSJBM� TUPSFE� JO� *1'4�� 5IBU� JT
� OPO�
GVOHJCMF�MPTT�NBZ�IBQQFO�UP�UIF�VTFS��5IBU�JT�XIZ�XF�BSF�USZJOH�UP�EFWFMPQ�UIF�#MPDLTJHO�
TFSWJDF� CBTFE� PO� FYJTUJOH� DMPVE� TFSWJDFT
� BOE�XF�XJMM� BJN� UP� MJOL�XJUI� *1'4� BT� PVS� MPOH�
UFSN�PCKFDUJWF�
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Blockcity

5P� QSPWF� UIF� BQQMJDBCJMJUZ� PG� 1SPUPDPO� /FUXPSL� JO� JOEVTUSJBM� VTFT� BOE� CVJME�
QSPUBCMF�NBJOOFU�CVTJOFTT�NPEFM
�XF�IBWF�DSFBUFE�UIF�˘#MPDLDJUZ˙�XIFSF�CMPDLDIBJO� JT�
GVTFE� JOUP� B� HBNF
�.JOFDSBGU�� *O� BEEJUJPO
�XF� DPOOFDUFE� UIF�#MPDLDJUZ�XJUI�#MPDLTJHO� UP�
TUPSF�UIF�PSJHJOBM�DPQZ�PG�EPDVNFOUT�BOE�CBEHFT�SFMBUFE�UP� MBOE�SFHJTUSBUJPO
�PXOFSTIJQ
�
BOE�DPQZSJHIU
�QSPWJOH�UIF�OFDFTTJUZ�BOE�VUJMJUZ�PG�UIF�#MPDLTJHO�TFSWJDF�BOE�HFOFSBUJOH�JUT�
VTBCJMJUZ�

.JOFDSBGU� JT� BO� PQFO�XPSME� JOEJF� HBNF� EFWFMPQFE� CZ� .BSLVT� "MFYFK� 1FSTTPO� BOE�
UBLFO�PWFS�BOE�EJTUSJCVUFE�CZ�.JDSPTPGU�4UVEJPT��5IF��NJMMJPO�DPQJFT�PG�UIF�HBNF�XFSF�
TPME
� BOE� �NJMMJPO�VTFST� BSF� BDDFTTJOH� UIF� HBNF� TFSWFS�NPOUIMZ�� "T� UIF� STU� TBOECPY�
HBNF
� JU� BMMPXT� UIF�VTFST� UP�NPEJGZ� UIF�HBNF� GSFFMZ�XJUI�EJWFSTF�NPET�BOE�QMVHJOT
� BOE�
UIF�VTFST�DBO�DSFBUF� JOEFQFOEFOU�DVTUPN�HBNF�TFSWFS� UP�FOKPZ�HBNFT�PG�EJWFSTF�HFOSFT��
8F�XJMM�VUJMJ[F�UIF�.JOFDSBGU�UIBU�IBWF�B�HMPCBM�GBOEPN�UP�PQFSBUF�#MPDLDJUZ�HBNF�JO�XIJDI�
CMPDLDIBJO�UFDIOPMPHZ�JT�BQQMJFE�
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[Structure Diagram of Protocon Network, Blocksign, and Blockcity]

Stores the original 
copies of documents 
in the Blocksign

Voting 
System

Token 
Transaction

Estate 
Registration 
Management

Item 
Copyright 
Management

 Expansion to the data platform of Minecraft ecosystem
by opening the plugins to other servers

User Level 
Management

 Badge 
System

Mitum Blockchain (Decentralized Node Network) 

Blockcity Game 
Rule Controller

#MPDLDIBJO�UFDIOPMPHJFT�UIBU�XF�BSF�BQQMZJOH�JO�HBNFT�MJLF�#MPDLDJUZ�BSF�BT�GPMMPXT�
��7PUJOH�TZTUFN�	$JUJ[FOT�PG�UIF�#MPDLDJUZ�QBSUJDJQBUF�JO�EFUFSNJOJOH�UIF�SVMFT�PG�UIF�
�����HBNF�UISPVHI�UIF�WPUF
�BOE�UIF�EFUFSNJOFE�SVMF�JT�JNQMFNFOUFE�JO�UIF�HBNF�BT��
�����CMPDLDIBJO�DPEFT��-JOLFE�UP�#MPDLTJHO�QIBTF��BOE�

��#MPDLDIBJO�CBTFE�JO�HBNF�QPJOU�	HBNF�NPOFZ

��(SBOUJOH�PXOFSTIJQ�PG�UIF�WJSUVBM�MBOE
�SFHJTUSBUJPO�PG�FTUBUFT
�BOE�NBOBHFNFOU
�����PG�FTUBUF�USBOTBDUJPO�SFDPSET
��3FHJTUFSJOH�BOE�NBOBHJOH�JUFN�PXOFSTIJQ�DPQZSJHIU�BOE�USBEF�IJTUPSZ�	MJOLFE�UP
�����#MPDLTJHO�QIBTF�

��.BOBHJOH�UIF�HBNF�QPSUGPMJP�EBUB
�JODMVEJOH�HBNJOH�IJTUPSZ
�MFWFM
�BOE
�����FYQFSJFODF�QPJOU�	MJOLFE�UP�#MPDLTJHO�QIBTF�

8F�XJMM�FYQBOE�PVS�BQQMJDBUJPO�PG�CMPDLDIBJO�UFDIOPMPHJFT�UP�PUIFS�HBNFT�CBTFE�PO�

UIF� POFT� BQQMJFE� UP� #MPDLDJUZ� BOE� CVJME� B� CMPDLDIBJO�CBTFE� HBNJOH� FDPTZTUFN� BT� PVS�
MPOH�UFSN� PCKFDUJWF�� 1MVT
� XF� BSF� BJNJOH� UP� BQQMZ� UIF� CMPDLDIBJO� UFDIOPMPHJFT� JO� UIF�
BCPWFNFOUJPOFE�HBNF�UP�QVCMJD�BOE�JOEVTUSJBM�TFDUPST�BT�UIFZ�BSF�
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Conclusion

8F�IBWF� JODMVEFE�BTQFDUT� UIBU�XF�IBWF�SFBMJ[FE�PS�BSF�HPJOH�UP�VQEBUF� JO�B�OFBSCZ�
GVUVSF�� 8F� XJMM� HMBEMZ� BDDFQU� OFX� NFUIPEPMPHZ� BOE� XBZ� GPS� UIF� TBLF� PG� PVS� HPBM� PG�
BQQMZJOH� EFDFOUSBMJ[BUJPO� BOE� CMPDLDIBJO� UP� PVS� SFBM� MJWFT
� BOE� UIF� 8IJUFQBQFS� XJMM� CF�
DPOUJOVPVTMZ�VQEBUFE�BDDPSEJOHMZ�
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