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TRANSACTION DELEGATION METHOD, TRANSACTION 

DELEGATION SYSTEM, AND COMPUTER READABLE MEDIUM 

[Technical Field] 

 [0001] 

 This application claims the benefit of the priority right of US 5 

Provisional Patent Application No. 62/953734 filed on December 26, 2019, 

which is incorporated by reference in its entirety. 

 [0002] 

 The present invention relates to a transaction delegation method, a 

transaction delegation system, and a computer program in a blockchain. 10 

 

[Background Art] 

 [0003] 

 In a blockchain system using a blockchain, if a user requests a 

transaction to a node or a smart contract configuring the blockchain system, 15 

it is necessary to pay a fee for a fee token in compensation for the 

transaction (such as Patent Document 1). 

 [0004] 

 The transaction to be requested in the blockchain system includes not 

only a transaction for transferring an asset (such as crypto-assets), but also 20 

data storage or calculation executed by the smart contract. 

 [0005] 

 In the blockchain system using the blockchain, there is a smart 

contract for requesting the payment of a utility token when using the 

blockchain system, in addition to the fee token as described above. 25 
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[Prior Art Document] 

[Patent Document] 

 [0006] 

 [Patent Document 1] Japanese Patent Laid-Open Publication No. 5 

2020-080061 

[Summary of Invention] 

[Problems to be Solved by Invention] 

 [0007] 

 In order to use a service based on a blockchain technology, it is 10 

necessary for some users to manage the complexities of using fee token, 

utility token, and the like, and thus, widespread dissemination of the 

blockchain system is less likely to be explosive. 

 [0008] 

 The present invention has been made in consideration of such 15 

circumstances, and an object thereof is to provide a transaction delegation 

method, a transaction delegation system, and a computer program for 

supporting the dissemination of a blockchain system. 

 

[Means for Solving Problems] 20 

 [0009] 

 A transaction delegation method of one embodiment of the present 

disclosure, includes: receiving delegation data by a second device storing 

account data in a blockchain system through communication outside the 

blockchain system from a first device used by a user, the delegation data 25 
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being for delegating execution of a desired transaction of the user in the 

blockchain system; creating a delegation transaction that causes an 

execution smart contract executing a transaction based on an account of the 

user in the blockchain system to execute the desired transaction on the basis 

of the delegation data transmitted from the first device; and broadcasting the 5 

delegation transaction with payment of a fee token or a utility token required 

for executing a transaction to the blockchain system on the basis of the 

account data. 

 

[Effects of Invention] 10 

 [0010] 

 According to the present disclosure, a user receiving a service can 

enjoy the service without being aware of the operation of an account in a 

blockchain system on which the service is based and a token distributed in 

the blockchain system. 15 

 

[Brief Description of Drawings] 

 [0011] 

 FIG. 1 is a schematic view of a system of the present disclosure. 

 FIG. 2 is a schematic view of a procedure of transaction delegation 20 

processing in the system of the present disclosure. 

 FIG. 3 is a block diagram illustrating a configuration of a first device 1. 

 FIG. 4 is a block diagram illustrating a configuration of a second 

device 2 of a relayer. 

 FIG. 5 is a block diagram illustrating a configuration of a node in a 25 
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blockchain system. 

 FIG. 6 is a schematic view of processing in the system. 

 FIG. 7 is a sequence diagram illustrating an example of a procedure 

of delegation transaction creation processing. 

 FIG. 8 is a sequence diagram illustrating an example of a procedure 5 

of transaction delegation execution processing. 

 FIG. 9 is a sequence diagram illustrating an example of transaction 

delegation processing in Example 1. 

 FIG. 10 is a sequence diagram illustrating an example of transaction 

delegation processing in Example 3. 10 

 FIG. 11 is a sequence diagram illustrating an example of transaction 

delegation processing in Example 4. 

 FIG. 12 is a sequence diagram illustrating an example of transaction 

delegation processing in Example 5. 

 FIG. 13 is a sequence diagram illustrating an example of transaction 15 

delegation processing in Example 6. 

 

[Mode for Carrying out Invention] 

 [0012] 

 The present disclosure will be described in detail with reference to the 20 

drawings illustrating embodiments of the present disclosure. 

 [0013] 

 In the present disclosure, a "blockchain system" indicates a system 

that includes a plurality of computers capable of performing communication 

connection to each other and a network for connecting the plurality of 25 
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computers, and creates a blockchain by distributed processing of the plurality 

of computers.  In the blockchain, the content of a transaction to be 

requested is imported. 

 [0014] 

 In the blockchain system using the blockchain, if a first device of a 5 

user requests a transaction to the blockchain system, it is necessary to pay a 

fee for a specific token (a fee token) according to a blockchain technology, as 

compensation. 

 [0015] 

 For example, in a Bitcoin (Registered Trademark)-based blockchain 10 

system, if the user requests asset transfer (trade registration) processing, a 

balance amount is provided between the input and the output of the 

transaction, and a fee for the balance amount in BTC unit is paid to a miner.  

In an Ethereum (Registered Trademark)-based blockchain system, when 

executing the transaction, a fee in ETH unit that corresponds to the amount 15 

of gas required to import the transaction into the blockchain is paid to the 

miner, in accordance with the designated cost of gas.  In both of Bitcoin-

based blockchain system and Ethereum-based blockchain system, a 

transaction with a low fee is less likely to be imported into the blockchain. 

 [0016] 20 

 In an EOS-based blockchain system, it is necessary for a request 

subject of the transaction to ensure storage capacity required for the 

transaction and a calculation (computing) resource in advance.  Specifically, 

it is necessary for the user requesting the transaction to purchase the storage 

capacity in the blockchain system with an EOS token and to stake (deposit) 25 
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the EOS token with respect to a blockchain account for executing processing 

through the device used by the user. 

 [0017] 

 In order to continuously operate the blockchain system using the 

blockchain, a mechanism for requesting the payment of such a fee is 5 

important from the viewpoint of improving incentive design or DOS attack 

resistance.  In order to use the service, it is necessary for the user to 

perform token management such as purchasing and sending a necessary 

token (the fee token or the utility token) with the account of the blockchain 

system through an exchange.  Some services may issue and distribute a 10 

special token, but even if there is such a special token, it may be necessary 

to perform the transaction with the fee token or the utility token.  The 

management of various tokens requires highly professional knowledge, 

which is a high hurdle for the general user.  A situation where a user not 

familiar with a blockchain technology does not use the service using the 15 

blockchain is a major challenge to mass-adaptation of the blockchain. 

 [0018] 

 A transaction delegation method of the present disclosure, includes: 

receiving delegation data by a second device storing account data in a 

blockchain system through communication outside the blockchain system 20 

from a first device used by a user, the delegation data being for delegating 

execution of a desired transaction of the user in the blockchain system; 

creating a delegation transaction that causes an execution smart contract 

executing a transaction based on an account of the user in the blockchain 

system to execute the desired transaction on the basis of the delegation data 25 
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transmitted from the first device; and broadcasting the delegation transaction 

with payment of a fee token or a utility token required for executing a 

transaction to the blockchain system on the basis of the account data. 

 [0019] 

 In the transaction delegation method of the present disclosure, a 5 

device (the first device) used by the user who actually receives the service is 

capable of delegating a transaction (a user transaction, hereinafter, also 

referred to as user tx) that the user desires to execute to a device (the 

second device) of a relayer who possesses the fee token or the utility token 

in the blockchain system for attaining the service, that is, performing 10 

transaction delegation (tx delegation). 

 [0020] 

 Accordingly, even if there is no privilege (an account) for managing 

the fee token or the utility token required for the transaction (user tx) that the 

user desires to execute, it is possible to obtain an execution result of the 15 

transaction.  It is not necessary for the user to be aware of the operation of 

the fee token or the utility token in the blockchain on which the service is 

based.  An arbitrary token with a privilege is used as a delegation fee token, 

or it is not necessary to pay a delegation fee. 

 [0021] 20 

 The transaction delegation (tx delegation) is executed outside the 

blockchain, and the format is not limited.  However, it is necessary that the 

delegation to the relayer from the user includes data sufficient for the 

delegated relayer to execute the transaction (user tx) that the user desires to 

execute. 25 
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 [0022] 

 A special transaction (nested tx) having a nested structure may be 

adopted to the transaction delegation.  The special transaction that is 

transmitted to the second device from the first device has a nested structure 

in the sense that the transaction (user tx) that the user desires to execute is 5 

included inside.  The special transaction includes data required for 

determining the transaction (user tx) that the user desires to execute and the 

blockchain account to be an execution subject of the transaction (hereinafter, 

also referred to as an executer account).  The special transaction may 

include a plurality of transactions (user tx).  In this case, the special 10 

transaction includes the necessary data and the data of the blockchain 

account for each transaction (user tx). 

 [0023] 

 The special transaction that is transmitted to the second device from 

the first device of the user may include a delegation condition (hereinafter, 15 

also referred to as cond) and a signature (hereinafter, also referred to as sig). 

 [0024] 

 The second device of the relayer creates the delegation transaction 

(hereinafter, also referred to as delegation tx) in the format of the special 

transaction including the transaction (user tx) that the user desires to execute 20 

in the nested structure, on the basis of the transaction delegation from the 

user.  The delegation transaction may include the transaction (user tx) that 

the user desires to execute, the delegation condition (cond), and the 

signature (sig). 

 [0025] 25 
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 The second device of the relayer requests the delegation transaction 

to the blockchain system on the basis of the account to which a relay user 

has a privilege (relayer account).  The delegation transaction is executed 

with respect to an account caller contract that is a smart contract belonging to 

the blockchain system.  As described below, the second device of the 5 

relayer may directly request the execution of the delegation transaction not 

only to the account caller contract but also to an executor account contract of 

the blockchain account to be the execution subject of the transaction.  In this 

case, the stake of the fee token or the utility token required for requesting the 

execution of the transaction to the blockchain system is executed based on 10 

an account of the relayer. 

 [0026] 

 The account caller contract requests the execution of the transaction 

(user tx) to the executor account contract that is operated as the account of 

the user, on the basis of the delegation transaction (delegation tx).  The 15 

executor account contract executes the requested transaction (user tx) and 

executes the payment of the delegation fee token to the relayer from the 

user. 

 [0027] 

 Accordingly, the user who receives the service can enjoy the service 20 

without being aware of the operation of various tokens in the blockchain 

system on which the service is based. 

 [0028] 

 FIG. 1 is a schematic view of a system 100 of the present disclosure.  

The system includes a first device 1 of the user outside a blockchain system 25 
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300, and a second device 2 managed by the relayer that can be accessed 

from the first device 1.  The system 100 includes instances of an account 

caller contract 301 and an executor account contract 302, in the blockchain 

system 300.  In the present disclosure, the "blockchain system" indicates a 

system that includes a plurality of computers capable of performing 5 

communication connection to each other and a network for connecting the 

plurality of computers, and creates a blockchain by distributed processing of 

the plurality of computers. 

 [0029] 

 In the system 100 of the present disclosure, the first device 1 of the 10 

user stores a private key corresponding to the blockchain system 300, and 

may not store an account associated with the fee token or the utility token of 

the blockchain system 300.  Here, since the first device 1 receives the 

service on which the blockchain is based, the result of processing in the 

blockchain system 300 can be acquired.  For example, the first device 1 is 15 

capable of acquiring a processing result from the blockchain system 300 on 

the basis of Web.  In addition, the first device 1 is capable of transmitting 

and receiving data with respect to the second device 2. 

 [0030] 

 The second device 2 is managed by the relayer having an account for 20 

enabling the fee token and the utility token to be transferred in the blockchain 

system 300 (relayer account).  The second device 2 is capable of 

transmitting and receiving data with respect to the first device 1 of the user, 

and the transaction can be executed in the blockchain system 300 on the 

basis of the account of the relayer (relayer account).  That is, the second 25 
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device 2 is capable of paying (staking) the fee token or the utility token. 

 [0031] 

 In the blockchain system 300 in the system 100 of the present 

disclosure, a blockchain technology capable of deploying (setting to an 

executable state) the smart contract with respect to the account is used.  In 5 

the following example, it will be described that a blockchain technology of 

Ethereum is used in the blockchain system 300, but the present disclosure is 

not limited thereto.  The blockchain system 300 may be based on EOS. 

 [0032] 

 In the blockchain system 300, the instances of the account caller 10 

contract 301 and the executor account contract 302 is generated.  As 

described below (Examples 4 and 6), the instances may be the same 

instance.  The blockchain system 300 includes instances of a plurality of 

various contracts 303 corresponding to a plurality of applications.  In 

addition, in the blockchain system, a delegation fee token management 15 

contract 304 managing the delegation fee token is generated. 

 [0033] 

 In order to request processing to a target contract 303 that the user 

desires to execute the processing in smart contracts 303 corresponding to 

various applications in the blockchain system 300, transaction execution 20 

processing by an account having a management privilege for paying the fee 

token or the utility token is required.  However, in the transaction of various 

tokens including the fee token or the utility token in the blockchain system 

300, it is necessary for the user to have knowledge for the blockchain 

technology, and the like. 25 
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 [0034] 

 In the system 100 of the present disclosure, the device (the first 

device) 1 of the user who actually receives the service delegates the 

transaction (user tx) that the user desires to execute to the device (the 

second device) 2 of the relayer capable of possessing and transferring the 5 

fee token or the utility token of the blockchain system 300 attaining the 

service.  The delegation allows the user to enjoy the execution result of the 

transaction in the blockchain system 300 even if the user is not capable of 

managing the token. 

 [0035] 10 

 FIG. 2 is a schematic view of a procedure of transaction delegation 

processing in the system 100 of the present disclosure. 

 [0036] 

 (1) The user (the first device 1) who desires the processing in the 

service determines or creates data for specifying the blockchain account 15 

(executor account) to be the execution subject of the transaction (user tx) 

desired to be executed in the blockchain. 

 [0037] 

 In the state of (1), the user (the first device 1) determines or creates 

data for configuring the transaction (user tx) to be executed by the executor 20 

account contract in the blockchain system 300. 

 [0038] 

 If the service, for example, is a game, it is considered that the user 

desires to execute the transaction of the generation or the transferal of items 

in the game to be attained by a distributed application of the blockchain 25 
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system 300 (it is obvious that the service is not limited to the game).  In this 

case, the blockchain account (executer account) for executing the transaction 

(user tx) that the user desires to execute, for example, is the account of the 

user in the blockchain system.  In addition, if the desired transaction (user 

tx) is the generation or the transferal of the items, the data for configuring the 5 

transaction (user tx) may include data for specifying the items, data for 

specifying a transferee, and the like. 

 [0039] 

 In the stage of (1), the user (the first device 1) acquires data (sig) 

required for validation by a method of validating (for example, an electronic 10 

signature) that the blockchain account (executer account) of the user and the 

transaction (user tx) desired to be executed are designated by the user 

oneself. 

 [0040] 

 (2) The first device 1 of the user transmits the blockchain account 15 

(executer account) of the user, the transaction (user tx) desired to be 

executed, and the data required for the validation to the second device 2 of 

the relayer outside the blockchain system 300.  Accordingly, the blockchain 

account (executer account) and the desired transaction (user tx) are 

transmitted to the relayer. 20 

 [0041] 

 (3) The second device 2 of the relayer creates the delegation 

transaction (delegation tx) in which the blockchain account (executer 

account) corresponding to the user and the desired transaction (user tx) are 

embedded, on the basis of the data received from the first device 1 of the 25 
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user.  The second device 2 of the relayer broadcasts the delegation 

transaction to the blockchain system 300 by the privilege of the account of 

the relayer or another account (an arbitrary account) that can be used by the 

relayer. 

 [0042] 5 

 (4) By the transmission of the broadcast, the execution of the 

transaction (user tx) that the user desires to execute using the blockchain 

account (executer account) corresponding to the user in the blockchain 

system 300 is attained.  The fee token or the utility token required for the 

execution of the transaction (user tx) is paid from an account (an account of 10 

the relayer or another account) designated when the relayer broadcasts the 

delegation transaction. 

 [0043] 

 As described above, the device (the first device) 1 used by the user 

who actually receives the service delegates the transaction (user tx) that the 15 

user desires to execute to the device (the second device) 2 of the relayer 

who possesses the fee token or the utility token in the blockchain system 

300.  By the delegation, the user is capable of executing the transaction in 

the blockchain system 300 without having a privilege for managing the fee 

token or the utility token. 20 

 [0044] 

 Accordingly, the user who receives the service is capable of 

executing the transaction without being aware of the operation of the fee 

token or the utility token of the blockchain system 300 on which the service is 

based. 25 
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 [0045] 

 A specific configuration of the system for attaining such processing 

will be described. 

 [0046] 

 FIG. 3 is a block diagram illustrating the configuration of the first 5 

device 1.  The first device 1, for example, is a smart phone or a tablet 

terminal.  The first device 1 includes a processing unit 10, a storage unit 11, 

a communication unit 12, a display unit 13, and an operation unit 14. 

 [0047] 

 As the processing unit 10, a processor such as a central processing 10 

unit (CPU) and a graphics processing unit (GPU), a memory, or the like is 

used.  Note that, the processing unit 10 may be configured as one hardware 

(system on a chip: SoC) in which the processor, the memory, the storage unit 

11, and the communication unit 12 are integrated. 

 [0048] 15 

 As the storage unit 11, a flash memory is used, and a program and 

data referred to by the processing unit 10, such as a first program 1P, are 

stored in the storage unit 11.  The first program 1P is a program for causing 

a computer to function as the first device 1 of the system 100 of the present 

disclosure.  In the storage unit 11, as illustrated in FIG. 3, the private key of 20 

the user in the blockchain system 300 may be stored.  The private key may 

be stored not to be rewritable in the memory of the processing unit 10 or the 

storage unit 11 (the chipping of a wallet). 

 [0049] 

 As the first program 1P that is stored in the storage unit 11, a first 25 
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program 8P stored in a storage medium 8 that is readable from the computer 

may be read out by the processing unit 10 and stored in the storage unit 11. 

 [0050] 

 The communication unit 12 is a communication module attaining 

communication connection to the second device 2 and other communication 5 

devices.  As the communication unit 12, a network card, a wireless 

communication device, or a carrier communication module is used. 

 [0051] 

 As the display unit 13, a display device such as a liquid crystal panel 

or an organic EL display is used.  The operation unit 14 is an interface 10 

accepting the operation of the user, and a physical button, a touch panel 

device with a built-in display, a speaker, a microphone, and the like are used 

as the operation unit 14.  The operation unit 14 may accept the operation on 

a screen that is displayed by the display unit 13 in the physical button or the 

touch panel, or may accept the operation in an interactive format with a voice 15 

output from the speaker by recognizing operation content from an input voice 

of the microphone. 

 [0052] 

 FIG. 4 is a block diagram illustrating the configuration of the second 

device 2 of the relayer.  As with the first device 1, the second device 2 is a 20 

communication terminal device such as a smart phone or a tablet terminal.  

The second device 2 may be a second computer, or may be a desktop type 

or laptop type personal computer.  The second device 2 includes a 

processing unit 20, a storage unit 21, and a communication unit 22. 

 [0053] 25 
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 As the processing unit 20, a processor such as CPU and GPU, a 

memory, or the like is used.  The processing unit 20 acquires the data 

transmitted from the first device 1, and attains the creation of the delegation 

transaction and the execution of the transaction, on the basis of a second 

program 2P that is stored in the storage unit 21.  As the storage unit 21, a 5 

hard disk or a flash memory is used, and a program and data referred to by 

the processing unit 20, such as the second program 2P, are stored in the 

storage unit 21. 

 [0054] 

 As the second program 2P that is stored in the storage unit 21, a 10 

second program 9P stored in a storage medium 9 that is readable from the 

computer may be read out by the processing unit 10 and stored in the 

storage unit 11. 

 [0055] 

 The communication unit 22 is a communication module attaining 15 

communication connection to the first device 1 or the blockchain system 300.  

As the communication unit 22, a network card, a wireless communication 

device, or a carrier communication module is used. 

 [0056] 

 FIG. 5 is a block diagram illustrating the configuration of a node 30 in 20 

the blockchain system 300.  The node 30 may be a server computer, may 

be a desktop type or laptop type personal computer, or may be a 

communication terminal device such as a smart phone.  The node 30 

includes a processing unit 31, a storage unit 32, and a communication unit 

33.  In addition, if the node 30 is a device including at least the processing 25 
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unit 31 and the communication unit 33, a part of the node or the entire node 

can be configured by a part of the processing unit 31. 

 [0057] 

 As the processing unit 31, a processor such as CPU and GPU, a 

memory, or the like is used.  The processing unit 31 may be configured as 5 

one hardware in which the processor, the memory, the storage unit 32, and 

the communication unit 33 are integrated.  In the memory of the processing 

unit 31, the private key that is possessed by each of the nodes 30 may be 

stored.  Then, the processing unit 31 executes each processing based on a 

node program that is stored in the storage unit 32, and causes a general-10 

purpose computer to function as the node in the blockchain system 300. 

 [0058] 

 As the storage unit 32, a hard disk or a flash memory is used, and a 

program and data referred to by the processing unit 31, such as the node 

program, are stored in the storage unit 32.  The storage unit 32 stores the 15 

blockchain.  The node program includes a program for allowing the 

computer to function as the smart contract described below (the processing 

unit 31 executing predetermined calculation processing with respect to the 

execution of the transaction).  The private key described above may be 

stored in the storage unit 32.  The storage unit 32 may store a public key 20 

and an address based on the private key. 

 [0059] 

 The communication unit 33 is a communication module attaining 

intercommunication of the node 30.  As the communication unit 33, a 

network card, an optical communication device, a wireless communication 25 
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device, or the like is used. 

 [0060] 

 FIG. 6 is a schematic view of the processing in the system 100.  In 

order for the delegation of the transaction, the first device 1 of the user 

creates data for the relayer including the data required for creating the 5 

transaction (user tx) that the user desires to execute and the blockchain 

account (executer account) to be the execution subject of the transaction 

(corresponding to (1) in FIG. 2).  In the example illustrated in FIG. 6, the 

data including the transaction (user tx) of the user, the blockchain account 

(executer account) corresponding to the user, the transaction condition 10 

(cond) and the validation method (sig) is created and transmitted to the 

second device 2 of the relayer (corresponding to (2) in FIG. 2). 

 [0061] 

 The second device 2 of the relayer creates the delegation transaction 

(delegation tx) on the basis of the content of the data transmitted from the 15 

first device 1 (corresponding to (3) in FIG. 2).  The delegation transaction is 

the special transaction (nested tx) including the transaction (user tx) that the 

user desires to execute, the delegation condition (cond), and the signature 

(sig) in the nested structure. 

 [0062] 20 

 The second device 2 possesses the fee token or the utility token that 

is capable of executing the transaction with respect to the blockchain system 

300.  The second device 2 executes the delegation transaction on the basis 

of the account (relayer account) to which the relayer has the privilege 

(corresponding to (3) in FIG. 2).  The delegation transaction is executed with 25 
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respect to the account caller contract 301 in the blockchain. 

 [0063] 

 The account caller contract 301 requests the execution of the 

transaction (user tx) to the executor account contract 302 that is operated as 

the account of the user, on the basis of the delegation transaction (delegation 5 

tx).  The executor account contract 302 executes the requested transaction 

(user tx) by the target contract 303.  The executor account contract 302 

executes the requested transaction (user tx), and executes a transaction 

including the payment (transfer) of the delegation fee to the relayer with 

respect to the delegation fee token management contract 304.  The 10 

delegation fee is different from the fee token or the utility token. 

 [0064] 

 FIG. 7 is a sequence diagram illustrating an example of a procedure 

of delegation transaction creation processing.  The procedure of the 

processing illustrated in the sequence diagram of FIG. 7 corresponds to the 15 

details of the procedure of the processing to (2) in FIG. 2 or FIG. 6. 

 [0065] 

 The processing unit 10 of the first device 1 creates the content of the 

transaction (user tx) that the user desires to execute and the initial value of 

the delegation condition (cond), on the basis of the first program 1P that is 20 

stored in the storage unit 11 (step S101).  The content of the transaction 

(user tx) includes an address of the target contract 303 of the transaction, an 

identifier of a target function in the target contract 303, and argument data of 

the target function.  The delegation condition of the transaction includes an 

address corresponding to the private key of the user and data required for 25 
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determining an address of the executor account contract 302.  The 

delegation condition further includes an address of the delegation fee token 

management contract 304, an address of a payee of the delegation fee 

(token) and data required for determining the fee. 

 [0066] 5 

 The processing unit 10 displays the created content of the transaction 

(user tx) and the created initial value of the delegation condition (cond) on the 

display unit 13 (step S102).  The content of the transaction that is displayed 

in step S102 may be the output of the address, the identifier, and the 

argument data in text, or may be the output with a contract name, an 10 

identification icon, or the like.  The delegation condition to be displayed may 

be the output in text, or may be the output with an icon. 

 [0067] 

 The processing unit 10 accepts the editing of the content of the 

transaction (user tx) and the delegation condition (cond) by the user (step 15 

S103).  If there is no change, the processing of step S103 is skipped. 

 [0068] 

 The processing unit 10 accepts the confirmation of the content of the 

transaction (user tx) desired to be executed and the delegation condition 

(cond) (step S104). 20 

 [0069] 

 The processing unit 10 generates an electronic signature based on 

the private key of the user with respect to the data of the confirmed content of 

the transaction (user tx) and the confirmed delegation condition (cond) (step 

S105).  The private key may be safely stored in the storage unit 11 of the 25 
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first device 1, or may be the input accepted from the user may be accepted. 

 [0070] 

 The processing unit 10 transmits the confirmed content of the 

transaction (user tx), the confirmed delegation condition (cond), and the 

electronic signature acquired in step S105 to the second device 2 of the 5 

relayer (step S106).  The content of the transaction (user tx) includes the 

address of the target contract 303 of the transaction, the identifier of the 

target function, and the argument data of the target function. 

 [0071] 

 The processing unit 20 of the second device 2 receives the content of 10 

the transaction (user tx) and the delegation condition (cond) with the 

electronic signature (step S201).  In the step S201, the processing unit 20 

determines whether or not the delegation is acceptable, on the basis of the 

transmitted content, and if the delegation is not acceptable, the processing 

unit 20 may respond to the first device 1 of the user. 15 

 [0072] 

 The processing unit 20 creates the delegation transaction (delegation 

tx) in which the received content of the transaction (user tx), the received 

delegation condition (cond), and the received electronic signature are 

embedded (step S202).  The delegation transaction (delegation tx) that is 20 

created in step S202 is the special transaction (nested tx) having a nested 

structure. 

 [0073] 

 The processing unit 20 generates an electronic signature by the 

private key of the blockchain account (relayer account) in the blockchain 25 
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system 300 associated with the relayer managing the second device 2 with 

respect to the delegation transaction created in step S202 (step S203). 

 [0074] 

 The processing unit 20 embeds the electronic signature generated in 

step S203 in the delegation transaction (delegation tx) created in in the step 5 

S202 (step S204), and the delegation transaction (delegation tx) creation 

processing is completed. 

 [0075] 

 The delegation transaction that is created in step S202 includes an 

address of the account caller contract that is a target of the delegation 10 

transaction and an identifier of a call function.  The delegation transaction 

includes the content of the transaction (user tx) that the user desires to 

execute as an argument of the call function.  The content of the transaction 

is the address of the target contract, the identifier of the target function in the 

contract, and data to be input to the function (target function).  The 15 

delegation condition includes the address corresponding to the private key of 

the user and data required for determining the address of the execution 

account contract.  The data required for determining the address of the 

execution account contract is the address itself or an arbitrary value or a 

character string (so-called salt) in a case of using a virtual account contract.  20 

The delegation condition further includes a condition relevant to the 

delegation fee.  The delegation fee is different from the fee token or the 

utility token.  The condition relevant to the delegation fee includes the 

address of the delegation fee token management contract 304 managing a 

token paid as the delegation fee.  The condition relevant to the delegation 25 
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fee includes the payee of the delegation fee, that is, an address for the 

relayer to receive, and the data required for determining the delegation fee.  

The data required for determining the delegation fee, for example, is a rate 

between the token paid as the delegation fee (delegation fee token) and the 

fee token, and a rate between the delegation fee token and the utility token. 5 

 [0076] 

 Even if the condition relevant to the delegation fee to be included in 

the delegation transaction (delegation tx) is not designated or even if it is 

determined that a condition corresponding to non-designation is set, the fee 

token or the utility token required for executing the transaction (user tx) that 10 

the user desires to execute is paid on the basis of the account of the relayer.  

The user may not pay the delegation fee.  In addition, a token in the same 

blockchain system 300 as that of the target contract 303 of the transaction 

that the user desires to execute, that is, a distributable token can be 

designated as the token paid as the delegation fee (delegation fee token). 15 

 [0077] 

 FIG. 8 is a sequence diagram illustrating an example of a procedure 

of transaction delegation execution processing.  The procedure of the 

processing illustrated in the sequence diagram of FIG. 8 corresponds to the 

procedure of the processing from (3) to (4) in FIG. 2 or FIG. 6. 20 

 [0078] 

 The second device 2 of the relayer broadcasts the created delegation 

transaction (delegation tx) (step S205). 

 [0079] 

 If the delegation transaction created in step S205 is broadcasted, the 25 
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delegation transaction is imported into the blockchain by the node 30 of the 

blockchain system 300.  The call function of the account caller contract 301 

of the address that is included in the delegation transaction is executed on 

the basis of the delegation transaction imported into the blockchain, and the 

following processing proceeds.  The following processing is executed as 5 

atomically indivisible processing unless the validation of the validity of the 

signature fails (S302). 

 [0080] 

 The instance of the account caller contract 301 (hereinafter, simply 

referred to as the account caller contract) determines an address on the 10 

basis of the data required for determining the address of the executor 

account contract 302 that is included in the delegation transaction by 

executing the call function (step S301). 

 [0081] 

 The account caller contract 301 validates the validity of the electronic 15 

signature with respect to the content of the transaction (user tx) that the user 

desires to execute and the delegation condition, which are included in the 

delegation transaction (step S302). 

 [0082] 

 If it succeeds in the validation of step S302 that the signature is valid, 20 

the account caller contract 301 executes the next processing.  If it is 

determined that the signature is not valid in the validation of step S302, the 

account caller contract 301 directly ends the processing. 

 [0083] 

 The account caller contract 301 instructs the executor account 25 
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contract 302 of the address determined in step S301 to execute the target 

function of the target contract 303 on the basis of the transaction (user tx) 

that the user desires to execute (step S303).  In step S303, the account 

caller contract 301 transmits the address of the target contract 303 of the 

transaction (user tx) that the user desires to execute, the identifier of the 5 

target function, and the data to be input to the target function to the executor 

account contract 302. 

 [0084] 

 The executor account contract 302 executes the target function of the 

target contract 303 by inputting the transmitted data to the target function as 10 

the argument, on the basis of the transmitted address and the transmitted 

identifier (step S401). 

 [0085] 

 Accordingly, the processing defined by the execution of the target 

function in the target contract 303 of the transaction that the user desires to 15 

execute is executed (step S501).  By executing the defined processing, a 

result of the transaction (asset transfer, data storage, or computing) that the 

user desires to execute is obtained. 

 [0086] 

 The account caller contract 301 determines the amount of delegation 20 

fee (delegation fee token) to be paid by the user, on the basis of the data 

required for determining the delegation fee in the delegation condition 

included in the delegation transaction (step S304). 

 [0087] 

 The account caller contract 301 instructs the executor account 25 
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contract 302 to pay the determined amount of delegation fee (step S305).  

In step S305, the account caller contract 301 performs the designation of the 

address of the delegation fee token management contract 304 and an 

address of the payee of the delegation fee, together with the instruction. 

 [0088] 5 

 The executor account contract 302 instructs the designated 

delegation fee token management contract 304 to pay the delegation fee to 

the designated address of the payee (step S402). 

 [0089] 

 By the instruction in step S402, the delegation fee token management 10 

contract 304 executes processing of paying the delegation fee to the 

designated address of the payee (step S601).  The amount of delegation fee 

may be zero.  Accordingly, delegation transaction execution processing is 

ended. 

 [0090] 15 

 By the processing illustrated in the sequence diagram of FIG. 7 and 

FIG. 8, the user can enjoy the execution result of the processing of the target 

contract 303 in the blockchain system 300 without possessing the account to 

which the user has the privilege for transferring the fee token or the utility 

token in the blockchain system 300. 20 

 [0091] 

 The processing illustrated in the sequence diagram of FIG. 8 is 

atomically connected processing in which when a function of a certain 

contract 302 is called, another function is called by the call of the function, 

and is executed as a set of processings without performing the determination 25 



28 

 

in each of the contracts 301, 302, 303, and 304 except for the validation of 

the signature.  The delegation transaction (delegation tx) is attained in the 

form of the special transaction (nested tx) including the transaction (user tx) 

desired by the user in the nested structure. 

 [0092] 5 

 In the above description, it has been described that the account caller 

contract 301 and the executor account contract 302 are separate instances.  

However, such contracts 301 and 302 may be the same contract.  In 

addition, there are two methods to collect the delegation fee from user: a 

method of collecting the delegation fee with the delegation fee token and a 10 

method of not collecting the delegation fee.  Hereinafter, a plurality of 

Examples will be described on the basis of such variations. 

 [0093] 

 If there are the account caller contract 301 and the executor account 

contract 302 as the separate instances, a variation of whether or not the 15 

executor account contract 302 is a virtual account contract is considered.  

The virtual account contract is a special contract that has no substance until 

the processing of the transaction (user tx) that the user actually desires to 

execute and the call function are executed. 

 [0094] 20 

 The first merit of using the virtual account contract is that the virtual 

account contract is capable of holding a token even if there is no substance.  

That is, no fee is charged to the user before activation.  Since it is necessary 

that there is previously a contract holding a token, the general contract in the 

blockchain system 300 requires a deployment fee.  In addition, a cost 25 
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relevant to the activation is also low.  Since the instance of the virtual 

account contract is extremely light, that is, a data amount of a program is 

small, the deployment fee is small.  By executing the deployment in a set of 

processings of the transaction delegation (tx delegation), the relayer is 

capable of assuming the deployment fee. 5 

 [0095] 

 The second merit of using the virtual account contract is that the 

maintainability of an asset is high.  Since the virtual account contract before 

the activation has no substance, the virtual account contract is least likely to 

be attacked.  Even if it is necessary that a public key of a holder of the 10 

virtual account contract is stored in the blockchain, the public key can be 

hidden by being hashed, and thus, it is substantially impossible to attack the 

holder.  Such properties are the same even if the virtual account contract is 

used alone. 

 [0096] 15 

 There are three ways of whether or not the account caller contract 

301 and the executor account contract 302 are the same, and whether or not 

the virtual account contract is used in a case where the account caller 

contract 301 and the executor account contract 302 are separate from each 

other.  There are also two ways of a method of collecting the delegation fee 20 

and a method for the relayer to assume the delegation fee without collecting 

the delegation fee.  Therefore, hereinafter, the execution of the transaction 

delegation will be described by six (3  2) Examples.  Since hardware 

configurations and basic processings of the blockchain system 300, the first 

device 1 of the user, and the second device 2 of the relayer are the same, the 25 
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detailed procedure of the processing will be described by applying reference 

numerals common to the configurations described above. 

 [0097] 

 [Example 1] 

 In Example 1, the account caller contract 301 and the executor 5 

account contract 302 are separate instances, the executor account contract 

302 is a virtual account contract, and the delegation fee (delegation fee 

token) is collected with an arbitrary token.  Wherein the arbitrary token is a 

token that is possessed by the user in the blockchain account of the 

blockchain system 300, and is not the fee token or the utility token. 10 

 [0098] 

 In Example 1, the delegation transaction creation processing 

illustrated in the sequence diagram of FIG. 7 is executed, and the following 

transaction delegation processing is executed, between the first device 1 of 

the user and the second device 2 of the relayer.  FIG. 9 is a sequence 15 

diagram illustrating an example of the transaction delegation processing in 

Example 1.  In the procedure of the processing procedure illustrated in 

sequence diagram of FIG. 9, the same step numbers will be applied to the 

procedure of the processing illustrated in sequence diagram of FIG. 8, and 

the detailed description will be omitted. 20 

 [0099] 

 The account caller contract 301 validates the validity of the electronic 

signature of the transaction (user tx) that the user desires to execute on the 

basis of the imported delegation transaction (S302), and if it succeeds in the 

validation, the executor account contract 302 of the address determined in 25 



31 

 

step S302 is deployed (step S312). 

 [0100] 

 The account caller contract 301 instructs the deployed executor 

account contract 302 to execute the target function of the target contract 303 

(S303).  The processing subsequent to step S304 is the same as the 5 

processing referring to the sequence diagram of FIG. 8. 

 [0101] 

 Note that, the processing illustrated in sequence diagram of FIG. 9 is 

executed only for the first time when the executor account contract 302 is 

called, and the processing illustrated in the sequence diagram of FIG. 8 is 10 

executed after the second time. 

 [0102] 

 As described above, since the virtual account contract is used, it is 

not necessary to pay the deployment fee until the executor account contract 

302 is initially called (activated) and deployed. 15 

 [0103] 

 [Example 2] 

 In Example 2, the account caller contract 301 and the executor 

account contract 302 are separate instances, the executor account contract 

302 is not a virtual account contract, and the delegation fee is collected with 20 

an arbitrary token. 

 [0104] 

 The content of the processing of each of the contracts in Example 2 is 

the same as the procedure of the processing illustrated in the sequence 

diagram of FIGS. 7 and 8, and thus, the illustration will be omitted. 25 
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 [0105] 

 In Example 2, the delegation fee is paid to the delegation fee token 

management contract 304 by the of the executor account contract 302 in 

step S402, and thus, the payment processing of the delegation fee, which is 

not zero, to the relayer is executed. 5 

 [0106] 

 [Example 3] 

 In Example 3, the account caller contract 301 and the executor 

account contract 302 are the same instance, which is not a virtual account 

contract, and the delegation fee is collected with an arbitrary token. 10 

 [0107] 

 In Example 3, the account caller contract 301 and the executor 

account contract 302 are the same instance.  The delegation transaction 

creation processing illustrated in sequence diagram of FIG. 7 is executed 

between the first device 1 of the user and the second device 2 of the relayer, 15 

but in this case, the data required for determining the address of the executor 

account contract 302 in the delegation condition is not required. 

 [0108] 

 FIG. 10 is a sequence diagram illustrating an example of the 

transaction delegation processing in Example 3.  In the procedure of the 20 

processing illustrated in the sequence diagram of FIG. 10, the same step 

numbers will be applied to the processing common to the procedure of the 

processing illustrated in the sequence diagram of FIG. 8, and the detailed 

description will be omitted. 

 [0109] 25 
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 In Example 3, the account caller contract 301 and the executor 

account contract 302 are the same.  Therefore, the processing of step S301 

for determining the address of the executor account contract 302 with respect 

to the broadcasted delegation transaction (delegation tx) will be omitted. 

 [0110] 5 

 In Example 3, the executor account contract 302 (the account caller 

contract 301) executes the validation of the validity of the electronic signature 

with respect to the content of the transaction (user tx) that the user desires to 

execute and the delegation condition, by executing the call function, on the 

basis of the address that is included in the delegation transaction (S302). 10 

 [0111] 

 If it succeeds in the validation of step S302 that the signature is valid, 

the executor account contract 302 executes the following processing.  The 

executor account contract 302 executes the target function of the target 

contract 303 by inputting the input data to the target function as an argument, 15 

on the basis of the address of the target contract 303 and the identifier of the 

target function, which are included in the transaction that the user desires to 

execute (step S333). 

 [0112] 

 Accordingly, in the target contract 303 of the transaction that the user 20 

desires to execute, the processing defined by executing the target function is 

executed (S501).  By executing the defined processing, the result of the 

transaction that the user desires to execute (the asset transfer, the data 

storage, or the computing) is obtained. 

 [0113] 25 
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 The executor account contract 302 determines the amount of 

delegation fee token to be paid by the user (S304).  The executor account 

contract 302 instructs the delegation fee token management contract 304 to 

pay the amount of delegation fee determined in step S304 to the address of 

the payee, on the basis of the address that is included in the delegation 5 

transaction (step S335).  The executor account contract 302 ends the 

delegation transaction execution processing. 

 [0114] 

 By the instruction in step S335, the delegation fee token management 

contract 304 executes the payment processing of the delegation fee with 10 

respect to the designated address of the payee (the relayer). 

 [0115] 

 [Example 4] 

 In Example 4, the account caller contract 301 and the executor 

account contract 302 are separate instances, the executor account contract 15 

302 is a virtual account contract, and the delegation fee is not collected.  In 

this case, the user may not even possess the account in the blockchain 

system 300. 

 [0116] 

 In Example 4, the delegation transaction creation processing 20 

illustrated in the sequence diagram of FIG. 7 is executed between the first 

device 1 of the user and the second device 2 of the relayer, but the 

delegation fee is not collected.  Therefore, in the delegation transaction 

(delegation tx) to be created, an address of a delegation fee management 

contract (a delegation fee token contract), the address of the payee of the 25 
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delegation fee, and the data required for determining the delegation fee are 

not required in the delegation condition. 

 [0117] 

 FIG. 11 is a sequence diagram illustrating an example of the 

transaction delegation processing in Example 4.  In the procedure of the 5 

processing illustrated in the sequence diagram of FIG. 11, the same step 

numbers will be applied to the procedure common to the procedure of the 

processing illustrated in the sequence diagram of FIG. 8, and the detailed 

description will be omitted. 

 [0118] 10 

 The account caller contract 301 validates the validity of the electronic 

signature of the transaction that the user desires to execute, on the basis of 

the imported delegation transaction (S302), and if it succeeds in the 

validation, the executor account contract 302 of the address determined in 

step S302 is deployed (step S342). 15 

 [0119] 

 The account caller contract 301 instructs the deployed executor 

account contract 302 to execute the target function of the target contract 303 

(S303). 

 [0120] 20 

 The executor account contract 302 executes the target function of the 

target contract by inputting the transmitted data to the target function as an 

argument, on the basis of the transmitted address and the transmitted 

identifier (S401), and the processing is ended.  The processing subsequent 

to step S304 in the procedure of the processing illustrated in sequence 25 
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diagram of FIG. 8 is not executed. 

 [0121] 

 By the processing of step S401, in the target contract 303 of the 

transaction that the user desires to execute, the processing defined by 

executing the target function is executed (S501).  By executing the defined 5 

processing, the result of the transaction (the asset transfer, the data storage, 

or the computing) that the user desires to execute is obtained. 

 [0122] 

 [Example 5] 

 In Example 5, the account caller contract 301 and the executor 10 

account contract 302 are separate instances, the executor account contract 

302 is not a virtual account contract, and the delegation fee is not collected. 

 [0123] 

 In Example 5, the delegation transaction creation processing 

illustrated in the sequence diagram of FIG. 7 is executed between the first 15 

device 1 of the user and the second device 2 of the relayer, but the 

delegation fee is not collected.  Therefore, in the delegation transaction 

(delegation tx) to be created, the address of the delegation fee token 

management contract 304, the address of the payee of the delegation fee, 

and the data required for determining the delegation fee are not required in 20 

the delegation condition. 

 [0124] 

 FIG. 12 is a sequence diagram illustrating an example of the 

transaction delegation processing in Example 5.  In the procedure of the 

processing illustrated in sequence diagram of FIG. 12, the same step 25 
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numbers will be applied to the procedure common to the procedure of the 

processing illustrated in the sequence diagram of FIG. 8, and the detailed 

description will be omitted. 

 [0125] 

 The account caller contract 301 determines the address of the 5 

executor account contract 302 on the basis of the imported delegation 

transaction (S301).  The account caller contract 301 validates the validity of 

the electronic signature of the transaction (user tx) (S302). 

 [0126] 

 The account caller contract 301 instructs the executor account 10 

contract 302 of the address determined in step S301 to execute the target 

function of the target contract 303 (S303). 

 [0127] 

 The executor account contract 302 that has received the instruction 

executes the target function of the target contract 303 by inputting the 15 

transmitted data to the target function as an argument, on the basis of the 

transmitted address and the transmitted identifier (S401), and the processing 

is ended.  The processing subsequent to step S304 in the procedure of the 

processing illustrated in the sequence diagram of FIG. 8 is not executed. 

 [0128] 20 

 [Example 6] 

 In Example 6, the account caller contract 301 and the executor 

account contract 302 are the same instance, which is not a virtual account 

contract, and the delegation fee is not collected. 

 [0129] 25 
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 In Example 6, the delegation transaction creation processing 

illustrated in the sequence diagram of FIG. 7 is executed between the first 

device 1 of the user and the second device 2 of the relayer, but the account 

caller contract 301 and the executor account contract 302 are the same 

contract, and the delegation fee is not collected.  Therefore, in the 5 

delegation transaction (delegation tx) to be created, the data required for 

determining the address of the executor account contract 302 is not included 

in the delegation condition.  In the delegation condition, the address of the 

delegation fee token management contract 304, the address of the payee 

(the relayer) of the delegation fee, and the data required for determining the 10 

delegation fee are not also required.  In Example 6, the delegation condition 

is satisfied by including the address corresponding to the private key of the 

user. 

 [0130] 

 FIG. 13 is a sequence diagram illustrating an example of the 15 

transaction delegation processing in Example 6.  In the procedure of the 

processing illustrated in the sequence diagram of FIG. 13, the same step 

numbers will be applied to the processing common to the procedure of the 

processing illustrated in the sequence diagram of FIG. 8, and the detailed 

description will be omitted. 20 

 [0131] 

 In Example 6, the account caller contract 301 and the executor 

account contract 302 are the same.  Therefore, the processing of step S301 

for determining the address of the executor account contract 302 with respect 

to the broadcasted delegation transaction (delegation tx) will be omitted. 25 
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 [0132] 

 In Example 6, the executor account contract 302 (the account caller 

contract 301) executes the content of the transaction (user tx) that the user 

desires to execute and the validation of the validity of the electronic signature 

with respect to the delegation condition by executing the call function, on the 5 

basis of the address that is included in the delegation transaction (S302). 

 [0133] 

 If it succeeds in the validation of step S302 that the signature is valid, 

the executor account contract 302 that is also the account caller contract 301 

executes the following processing.  The executor account contract 302 10 

executes the target function of the target contract 303 by inputting the input 

data to the target function as an argument, on the basis of the address of the 

target contract 303 and the identifier of the target function, which are included 

in the transaction that the user desires to execute (step S363).  The 

delegation processing is ended.  The processing subsequent to step S304 15 

in the procedure of the processing illustrated in the sequence diagram of FIG. 

8 is not executed. 

 [0134] 

 A configuration is impractical in which the account caller contract 301 

and the executor account contract 302 described above allow a transaction 20 

execution instruction from all blockchain accounts in the blockchain system 

300.  Therefore, the executor account contract 302 may be set to accept 

only the instruction from the account caller contract 301, and the account 

caller contract 301 may store the account (the relayer) having an execution 

instruction privilege of the own call function in the form of whitelist.  As with 25 
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Example 3 and Example 6, if the account caller contract 301 and the 

executor account contract 302 are the same instance, the account caller 

contract 301 (the executor account contract 302) may store the account (the 

relayer) having the execution instruction privilege in the form of whitelist and 

may be capable of rejecting a delegation transaction from an account not 5 

having a privilege. 

 [0135] 

 In the transaction delegation processing illustrated in sequence 

diagram of FIG. 8 to FIG. 13, an example has been described in which the 

validity of delegation content is validated by the electronic signature with 10 

respect to the content of the transaction (user tx) that the user desires to 

execute and the delegation condition.  However, the validation is not limited 

to the electronic signature.  The validation processing of step S301 may be 

omitted by setting the transaction that the user desires to execute to pass 

some authentication in advance.  In addition, instead of the validation 15 

processing of step S301, another validation contract may be deployed in the 

blockchain system 300, and the processing may proceed after being 

validated with the validation contract.  Further, instead of the validation 

processing of step S301, in the procedure of the delegation transaction 

creation processing in FIG. 7, the second device 2 of the relayer may validate 20 

the electronic signature received from the first device 1 outside the 

blockchain system 300. 

 [0136] 

 The method of collecting the delegation fee also has other variations.  

In the sequence diagram of FIG. 8 and FIG. 9, the executor account contract 25 
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302 executes the payment processing with respect to the delegation fee 

token management contract 304.  However, another contract having a 

license from the user, for example, may be performed in the format where the 

account caller contract 301 executes withdrawal processing in the delegation 

transaction delegation processing.  In addition, the delegation fee is not 5 

collected in the delegation processing, and the collection of the delegation 

fee may be attained in the format of performing advanced payment/future 

payment with respect to the execution of the delegation transaction for a 

certain period of time (tx delegation) at once.  In a service that allows the 

user to log in and manages a wallet (the private key) of the user in a 10 

centralized manner, it is also possible to support the advanced payment/the 

future payment with the legal currency when collecting the delegation fee.  

In a case of collecting the delegation fee by the future payment, the asset 

held by the user may be collateralized in consideration of a risk that the 

payment is not executed.  Here, the asset may be an asset (a token) that 15 

can be distributed in the blockchain system 300.  The asset may be various 

assets (such as cash, securities, and real estate) outside the blockchain 

system 300.  In a case of the asset that can be distributed in the blockchain 

system 300, the collection of the delegation fee can be enforced without a 

risk such as an agent and contract abandonment by making a contract itself 20 

relevant to the future payment and the collateralization into a smart contract, 

which is a great merit. 

 [0137] 

 According to the system 100 described above, the user is capable of 

executing the transaction in the blockchain system 300 without holding the 25 
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utility token or the fee token.  Accordingly, a burden on the user is greatly 

reduced.  The relayer is capable of collecting the delegation fee with an 

arbitrary token (delegation fee token).  In the present disclosure, the 

delegation fee token management contract 304 is capable of executing the 

processing described above without performing modification for supporting 5 

the transaction delegation, thereby using a plurality of tokens already existing 

in the blockchain system 300.  The delegation fee token, for example, can 

be collected with the existing token based on standards such as ERC20, 

ERC721, or ERC1155, in Ethereum.  In a case of ERC1155, the delegation 

fee token can also be collected with a plurality of types of tokens.  That is, a 10 

burden on the user can be eased by flexibly adjusting a procedure for 

collecting the transaction delegation fee from the user.  It is obvious that it is 

also possible to completely assume the delegation fee, and in a case of 

completely assuming the delegation fee, a burden is considerably reduced. 

 [0138] 15 

 Even in a case of validating the validity of the delegation content by 

using the electronic signature in order to safely carry out the delegation to the 

relayer (a person to be delegated) from the user, the user may perform the 

processing of generating the electronic signature with respect to the 

transaction (user tx) that the user desires to execute only once at the 20 

beginning.  Accordingly, regarding the delegation of the transaction (user tx), 

approval processing is not required again in the subsequent processing, and 

a general transaction is executed without any change.  Therefore, a work 

burden of the user is not increased by the transaction delegation of the 

present disclosure. 25 
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 [0139] 

 According to the system 100 of the present disclosure, the relayer is 

capable of executing the transaction (user tx) designated from the blockchain 

account (executor account contract) of the user without known confidential 

information of the user (such as the private key that is stored in the first 5 

device 1 of the user).  The user is capable of protecting the own confidential 

information while allowing the relayer to use the privilege of the executor 

account contract 302.  If the user desires to allow another person (the 

relayer) to use the privilege of the user, it is necessary for the user to inform 

another person of the confidential information of the user (such as that 10 

private key that is stored in the first device 1 of the user), but the delegation 

to another person can be performed while protecting the confidential 

information. 

 [0140] 

 It is possible to prevent the relayer from modifying the content of the 15 

transaction (user tx) that the user desires to execute.  For example, the user 

may perform the validation of the content of the transaction that the user 

desires to execute with the smart contract by adding the electronic signature 

to the content.  The transaction (user tx) desired by the user and the 

collection of the delegation fee can also be atomically executed.  A 20 

possibility that the user is disadvantaged by the fraud of the relayer to be 

delegated can also be reduced.  It is possible to greatly contribute to fraud 

prevention.  If there is a problem that the delegated delegation transaction 

(delegation tx) is not executed, it is also possible to handle the problem 

through another relayer.  In order to atomically execute the transaction (user 25 
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tx) that the user desires to execute  and the collection of the delegation fee, 

it is necessary for the user to hold a token (delegation fee token) that can be 

used as some delegation fees in the blockchain system 300.  By applying a 

stable coin to the token that can be used as the delegation fee, the user can 

also be protected from a price decrease risk of the token that can be used as 5 

the delegation fee.  In particular, a legal currency-based stable coin is a non-

speculative token of which the price is stable, and thus, is an asset that is 

easily used by even a user who is not familiar to various tokens distributed in 

the blockchain system 300 and has a low holding risk, and has a high utility 

value. 10 

 [0141] 

 The relayer to be delegated, for example, may be a company that has 

been approved through an official procedure from the central government.  It 

is also possible for the company to take responsibility for the management of 

a crypto-asset (a private key) of a customer and to execute the transaction 15 

(user tx) desired by the user.  Note that, the transaction desired by the user 

can also be executed on the basis of the distribution of the fee token or the 

utility token in advance to a customer account of the user under the 

management of the company.  However, it is obvious that a fee token is also 

required for the transaction processing of executing the distribution of the fee 20 

token or the utility token to the user, and a given length of time is also 

required for the approval of the transaction.  Continuous distribution to all 

customers requires a high financial and temporal cost.  According to the 

system of the present disclosure, in a case of aggregating fee token or the 

utility token in the account (the relayer, for example, a finance company) for 25 



45 

 

executing the delegation transaction (delegation tx), the distributed 

processing is not required, and thus, the financial and temporal cost can be 

reduced.  This is also a great merit for the company to be the relayer. 

 [0142] 

 The relayer to be delegated is not limited to the company that has 5 

been approved as described above.  Even a medium-size company or an 

individual can be the relayer.  By applying the system of the present 

disclosure, the relayer is capable of safely assuming the burden of the user.  

Until now, it has not been possible for the customer (the user) to be involved 

with the asset management, and thus, it has been necessary for the 10 

customer to handle the work burden and the fee burden, but the burden on 

the customer can be reduced by the relayer handling the burden.  If it is not 

possible to completely assume the fee, it is also possible to flexibly distribute 

the burden from the customer by collecting the crypto-asset handled by the 

customer in the blockchain system 300 or the delegation fee outside the 15 

blockchain system 300.  In the payment of the delegation fee, some 

incentives in a service that is attained by an application in the blockchain 

system 300 and is enjoyed by the user may be set.  Accordingly, it is also 

possible to construct a scheme in which the customers (the users) pay the 

delegation fees to each other to execute the transaction delegation. 20 

 [0143] 

 A target to which the system 100 (the method) of the present 

disclosure is applied, for example, is a distributed application (Dapps) 

operator or a wallet application developer.  For example, in game Dapps, 

even though there is a probability that general users who are not familiar to 25 
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the blockchain system 300 are imported as a user of the game, the 

procedure and the management for paying the fee token are complicated.  

By applying the system 100 of the present disclosure, it is possible to lower a 

threshold for allowing even a user who is not capable of managing the fee 

token to become the user of the game.  In addition, if a specific token issued 5 

by an operator as part of a marketing campaign is distributed to the user 

without any charge and if such a specific token is transacted by the user in 

the blockchain system 300, there is an exchange that requires the fee token, 

in addition to the game.  In such a case, by applying the system 100 of the 

present disclosure, it is possible to accelerate the use of the service for the 10 

user and the operator. 

 [0144] 

 The system 100 (the method) of the present disclosure may be 

applied not only to the Dapps operator and the wallet application developer 

but also to B2B billing of a cloud vendor or a system integration (SI) vendor 15 

for providing a relevant service of the blockchain system 300.  In a 

dissemination phase of the blockchain system 300, as with the user of 

Dapps, most customers of each of the vendors are not also familiar to the 

blockchain system 300, and are not capable of differently using a plurality of 

tokens.  In order to operate a service constructed by utilizing the blockchain 20 

system 300, it is expected that the necessity of a scheme for the vendor to 

assume the payment of the fee token or the utility token increases.  Even in 

such a use case in an enterprise domain, it is extremely effective to use the 

legal currency-based stable coin. 

 [0145] 25 
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 If the transaction delegation (tx delegation) using the system 100 (the 

method) of the present disclosure is interpreted as a "transaction between 

the fee token or the utility token and the delegation fee token that can be 

collected from the user", a transaction market thereof is generated.  Even 

though there are still problems in the dissemination when considering the 5 

matching of the transaction, the requisites of the transaction market are 

satisfied only by forming an open transaction pool.  The transaction market 

functioning to be the relayer can also be established as business. 

 [0146] 

 The embodiments disclosed as described above are an example in all 10 

respects and are not restrictive.  The scope of the present invention is 

indicated by the claims and includes the meaning equivalent to the claims 

and all modifications within the claims. 

 

[Description of Reference Numerals] 15 

 [0147] 

   1   First device 

   10   Processing unit 

   11   Storage unit 

   13   Display unit 20 

   14   Operation unit 

   1P   First program 

   2   Second device 

   20   Processing unit 

   21   Storage unit 25 
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   2P   Second program 

   300   Blockchain system 

   30   Node 

   301   Account caller contract 

   302   Executor account contract 5 

   303   Target contract 

   304   Delegation fee management contract 
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CLAIMS 

 

 1.  A transaction delegation method, comprising: 

 receiving delegation data by a second device storing account data in 

a blockchain system through communication outside the blockchain system 5 

from a first device used by a user, the delegation data being for delegating 

execution of a desired transaction of the user in the blockchain system; 

 creating a delegation transaction that causes an execution smart 

contract executing a transaction based on an account of the user in the 

blockchain system to execute the desired transaction on the basis of the 10 

delegation data transmitted from the first device; and 

 broadcasting the delegation transaction with payment of a fee token 

or a utility token required for executing a transaction to the blockchain system 

on the basis of the account data. 

 15 

 2.  The transaction delegation method according to claim 1, wherein 

the first device of the user includes account data that is not associated with 

the fee token or the utility token required for requesting the transaction in the 

blockchain system. 

 20 

 3.  The transaction delegation method according to claim 1 or 2, 

wherein 

 the delegation data includes an address of a target contract in the 

blockchain system that is a target of the desired transaction, identification 

data of a target function in the target contract, and argument data to be 25 
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passed to the target function. 

 

 4.  The transaction delegation method according to claim 3, wherein 

 the delegation transaction includes the desired transaction of the user 

including the address of the target contract, the identification data, and the 5 

argument data in a nested structure, and 

 the delegation transaction includes an address of the execution smart 

contract that is an executor of the desired transaction of the user, or data for 

determining the address. 

 10 

 5.  The transaction delegation method according to any one of 

claims 1 to 4, wherein 

 the delegation transaction includes a function for calling a specific 

caller smart contract if the delegation transaction is stored as a blockchain, 

and 15 

 the caller smart contract instructs the execution smart contract to 

execute the desired transaction on the basis of the delegation transaction. 

 

 6.  The transaction delegation method according to claim 5, wherein 

 the delegation transaction includes a condition of a delegation fee to 20 

the second device, 

 the caller smart contract determines the delegation fee on the basis of 

the delegation transaction, and 

 a transaction for paying the determined delegation fee is requested to 

a delegation fee smart contract for executing payment to a relayer from the 25 
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account of the user. 

 

 7.  The transaction delegation method according to claim 6, wherein 

the delegation fee is different from the fee token or the utility token. 

 5 

 8.  The transaction delegation method according to any one of 

claims 5 to 7, wherein 

 the caller smart contract allows a call based only on the delegation 

transaction from the second device including account data of an account list 

that is stored in advance. 10 

 

 9.  The transaction delegation method according to any one of 

claims 1 to 4, wherein 

 the delegation transaction includes a function for calling the execution 

smart contract if the delegation transaction is stored as a blockchain, and 15 

 the execution smart contract executes the desired transaction to be 

input together with a call of the function when called. 

 

 10.  The transaction delegation method according to claim 9, 

wherein 20 

 the delegation transaction includes a condition of a delegation fee to 

the second device, 

 the execution smart contract determines the delegation fee on the 

basis of the delegation transaction, and 

 a transaction for paying the determined delegation fee is requested to 25 
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a delegation fee smart contract for executing payment to a relayer from the 

account of the user. 

 

 11.  The transaction delegation method according to claim 10, 

wherein the delegation fee is different from the fee token or the utility token. 5 

 

 12.  The transaction delegation method according to any one of 

claims 9 to 11, wherein 

 the execution smart contract allows a call based only on the 

delegation transaction from the second device including account data of an 10 

account list that is stored in advance. 

 

 13.  A transaction delegation system, comprising: 

 a first device to be used by a user; and 

 a second device including account data in a blockchain system, 15 

 wherein 

 the first device transmits delegation data for delegating execution of a 

desired transaction of the user in the blockchain system through 

communication outside the blockchain system, 

 the second device creates a delegation transaction for causing an 20 

execution smart contract executing a transaction based on an account of the 

user in the blockchain system to execute the desired transaction on the basis 

of the delegation data transmitted from the first device, and 

 the second device broadcasts the delegation transaction with 

payment of a fee token or a utility token required for executing the transaction 25 
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to the blockchain system on the basis of the account data. 

 

 14.  A computer readable non-transitory recording medium storing a 

computer program causing a computer including a display unit and an 

operation unit to execute processes of: 5 

 displaying an initial value of content of a desired transaction in a 

blockchain system; 

 accepting editing from the displayed initial value; 

 creating delegation data for delegating execution of the desired 

transaction, the delegation data including the content of the transaction if the 10 

initial value is edited; and 

 transmitting the created delegation data through communication 

outside the blockchain system. 

 

 15.  The computer readable non-transitory recording medium storing 15 

the computer program according to claim 14, causing the computer to further 

execute processes of: 

 accepting a condition of a delegation fee of delegation of the desired 

transaction; and 

 creating the delegation data including the content of the desired 20 

transaction and the condition of the delegation fee. 

 

 16.  A computer readable non-transitory recording medium storing a 

computer program causing a computer storing account data in a blockchain 

system to execute processes of: 25 
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 receiving delegation data including content of a desired transaction of 

a user; 

 creating a delegation transaction for causing an execution smart 

contract executing a transaction based on an account of the user in the 

blockchain system to execute the desired transaction on the basis of the 5 

received delegation data; and 

 broadcasting the delegation transaction with payment of a fee token 

or a utility token required for executing the transaction to the blockchain 

system on the basis of the account data. 

  10 


