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Nebulas es una nueva generaciAsn de blockchain pAzblico que apunta a mejorar el ecosis-
tema cripto de forma sostenida. BasAandose en su mecanismo de valuaciA§n del blockchain,
Nebulas introduce conceptos tales como _incentivos orientados a futuro, _sistemas consen-
suales y la habilidad de evolucionar su propio cAsdigo sin necesidad de realizar forks.

La comunidad de Nebulas es abierta; cualquier persona puede colaborar en su crecimiento
y ayudarnos a crear un mundo descentralizado.

La wiki de Nebulas es una herramienta para la comunidad, que permite publicar docu-
mentos en forma colaborativa. Esto incluye las guAmas de uso, las guAmas de desarrollo, los
recursos de aprendizaje, y otros documentos AZtiles.

Category: 1


wiki-usage-guide.html
dapp-development/README.html
dapp-development/learning-resources.html
dapp-development/learning-resources.html

CHAPTER 1

Use Wiki

1.1 Learn
1.2 Develop

1.3 Use Nebulas

1.4 CAsmo colaborar

1.4.1 WhataAZs Nebulas

The Future of Collaboration

Nebulas is an open-source, public blockchain focused on creating a true Autonomous
Metanet. NebulasiAZ focus utilizing on-chain data for users interactions and collabora-
tion. Our core principal is Let everyone get values from decentralized collaboration fairly
through technical ways such as blockchain.

Nebulas uses its innovative technology to realize its vision of creating a collaboration
model with the help of unique innovative technologies to manage on-chain public assets and to
realize the Decentralized Autonomous Organization (DAO) which will provide positive incen-
tives and self-evolution.

There are four technical features:

¢ Quantifiable: measure the value of Blockchain data
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» Self-evolving: low-cost instant upgrade capability
* Incentive: positive ecosystem incentives

* On-chain Governance: improved decentraalized autonomous organization (DAO)

Autonomous Metanet

We focus on on-chain data and interactions. Raw Data is such as users and smart contracts.
Metadata is information that provides information about other data such as balance and address.
Hypermapping refers to the raw data, then abstracts a layer of metadata to beetter describe
itself. And Hyper-mapped Structural Metadata can handle increasingly complex on-chain data
and describe these interactions. visit the Nebulas Technology Page on the official website to
learn more about metadata.

For example, Nebulas Rank (NR) is a hyper-mapped structural metadata. It can measure
the value of Blockchain data. Read the Yellow Paper - Nebulas Rank to learn more about the
Nebulas Rank. Or visit NR page to learn more:

AaAtenciA§n! Este artAmculo estAg en traducciAsn. Es posible que encuentres lagunas
de contenido o bien secciones y subsecciones en otro idioma.

Nebulas Rank (NR)

Nebulas Rank es un algoritmo de valoraciAsn (ranking), de cAsdigo abierto, utilizado
para ponderar la influencia de las relaciones entre direcciones, contratos inteligentes y aplica-
ciones distribuidas (DApps).

Sirve para que los usuarios puedan utilizar la creciente cantidad de informaciAsn
disponible en los blockchains; ademAas, es de utilidad para que los desarrolladores utilicen
el framework de bAzsqueda directamente en sus aplicaciones.

En Nebulas, medimos el valor de acuerdo a estos parAqmetros:
* Liquidez

Las finanzas son una actividad social que permite optimizar los recursos sociales a travAl's
de la liquidez de capitales y a su vez promover el desarrollo econAgmico.

Los blockchains son, esencialmente, una red de valores en la que los activos financieros
pueden moverse libremente. Los volAZmenes diarios de criptodivisas como Bitcoin y
Ethereum (las mAas conocidas actualmente), son de mil millones de dAglares o mAas. A
partir de esta informaciAsn, podemos ver que, a mayor volumen de transacciones y mayor es-
cala, mayor es la liquidez. Como consecuencia de ello, esa mayor liquidez genera una mayor
calidad en las transacciones y aumenta el valor de esos activos. Este concepto, el de liquidez,
es la primera dimensiAsn que Nebulas Rank toma en cuenta en su ponderaciAsn.

* PropagaciAsn
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Las plataformas sociales tales como WeChat y Facebook cuentan ya con mAas de tres
mil millones de usuarios activos, y su base de usuarios crece mensualmente. Este crecimiento
es el resultado del reflejo de las redes sociales existentes, y de un fuerte crecimiento viral.
En particular, la llamada transmisifign viral (compuesta de vectores como velocidad, alcance,
vinculaciAsn y profundidad de la transmisiAsn de informaciAsn), es un indicador clave para
monitorear la calidad de las redes sociales y el crecimiento de sus bases de usuarios.

En el mundo blockchain podemos observar este mismo patrAsn. Una propagaciAsn viral
intensa usualmente es una buena indicaciAsn del alcance y la profundidad del activo digital;
esto puede ayudar a promover la calidad y la escala del activo. De este modo, la transmisiAsn
viral del activo (su alcance y profundidad), son en conjunto la segunda dimensiAsn que Nebulas
Rank toma en cuenta en su ponderaciAsn.

* Interoperabilidad

Durante la infancia de internet sA§lo existAman sitios web rudimentarios, con informa-
ciAsn privada. En la actualidad es posible reenviar o copiar la informaciAsn de distintas
plataformas en la red, con lo que los silos de informaciAsn privada son cada vez mAas es-
Casos.

Esta tendencia es el proceso de identificaciAsn de informaciAsn de mayor dimensiAsn.
Desde nuestro punto de vista, el mundo de los blockchains deberAma seguir un patrAsn similar,
aunque a una velocidad mucho mayor. La informaciAsn de los activos de los usuarios, de los
contratos inteligentes y de las aplicaciones distribuidas (DApps) estarAa cada vez mAas en-
riquecida, y la interacciAsn de la informaciAsn de mayor dimensiAsn serAa mAas frecuente,
haciendo que una mejor interoperabilidad sea cada vez mAas necesaria. Este indicador (inter-
operabilidad) es la tercera dimensiAsn que Nebulas Rank toma en cuenta en su ponderaciAsn.

BasAandonos en las tres dimensiones mencionadas, hemos iniciado la construcciA§n del
sistema Nebulas Rank, buscando el enriquecimiento de los datos, construyendo un mejor mod-
elo, desempolvando valores dimensionales mAas diversificados y estableciendo un sistema de
ponderaciAsn en el mundo blockchain.

And a network includes hyper-mapped structural metada is the metanet.

New Consensus Incentives

Nebulas Incentives are the cornerstone of autonomy, which provide lasting positive incen-
tives. Motivate developers through the Developer Incentive Protocol (DIP), motivate com-
munities through Proof of Devotion (PoD) algorithm. Read the Mauve Paper - DIP to learn
more about DIP. And visit the node strategy page to learn more about Nebulas PoD Node
Decentralization Strategy - Based on the Proof of Devotion (PoD) Mechanism.

New Upgrade Capabilities

Upgrade without hard forks, self-evolution is the future of autonomy. Nebulas Force (NF)
provides the ability to upgrade without hard forks.

A series of basic protocols such as the NR, the PoD, and the DIP shall become a part of the
blockchain data. With the growth of data on Nebulas, these basic protocols will be upgraded,
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which will avoid fractures between developers and community, as well as a AAIJforkAAl. We
call this fundamental capability of our blockchain AAIJNebulas ForceaAl (NF).

As the Nebulas community grows, NF and basic protocolsaAZ update ability shall be open
to the community. According to usersiAZ NR weight and the community voting mechanism,
NebulasdAZ evolution direction and its update objectives will be determined by the community.
With the help of NFAAZs core technology and its openness, Nebulas will have an ever-growing
evolutive potential and infinite evolving possibilities.

Decentralized Collaboration with Smart Assets

* Redefining the token economy: Nebulas founder Hitters Xu launches the new Smart asset
platform nextDAO (2019).

* Decentralization is the Essence of Blockchain (by Hitters Xu, 2018)

Visit nextDAO to learn more.

Learning Resources
Nebulas Vision: Let everyone get values from decentralized collaboration fairly. View the
Nebulas Manifesto, which was written on the first block.

If you want to know more about Nebulas, please subscribe to the official blog, or visit our
website: nebulas.io to follow basic news. Here are some useful categories:

* Weekly & Monthly Report
¢ Announcements

+ AMA

Interviews

Interviews with Nebulas Team:

* Interview with the Founder of Nebulas Hitters Xu - Seeing Through The Blockchain
Bubble

e The Nebulas That [AAZm Looking Forward to [ Youtube]

e Why Join Nebulas by Ph.D Samuel Chen [ Youtube]

* Nebulers’ Thoughts on the Future of Blockchain [ Youtube]

* One day in Nebulas [ Youtube]

* The Inspiration Behind the Nebulas NOVA Design by Mengggo Liu
» Take the Lead to Set Up Nebulas Research Institute by Xuepeng Fan
* Let Nebulas Fly Higher and Farther! by Congming Chen
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My Heart Belongs to Nebulas, I Hope We Shine Together by Zaiyang Tang

Exclusive Interview to Nebulas Technical Director Dr. Joel

My First Job at Nebulas by Dr. Yulong Zeng
Life Is A Challenge by Dr. Dai

Interviews with Members of the Community:
« Nebulas Incentive ProgramaALAATAALInterview with the Champion of Week 1
* Interview with a Nebulas DApp Developer: Jason Mansfield

« DApp Development and Architecture DesignAALAATAALInterview with Honey
Thakuria

Events

Since June 2017, the Nebulas meetups and hackathons (more than 60 meetups) have been
held in 20 cities, 9 countries around the world. We have visited the University of California,
Berkeley, the New York University, Columbia University, Harvard University, the Singapore
University of Social Sciences, Tsinghua University, Tongji University, and many others. View
the events history . You are welcome to organize local meetups and participate in the history of
Nebulas.

1.4.2 Using Nebulas

If you are a developer and want to develop a DApp or use the mainnet, please visit the de-
velop chapter and toturials to learn more about Nebulas technology and find develop resources.
If you are an individual, there are four ways to use Nebulas:

* [. Use an application built on Nebulas

» 2. What‘s NAS and how to get it?

» 3. What's a wallet and how to hold NAS?
* 4. What‘s NAX and how to get it?

1. Use an application built on Nebulas
View recommend DApps here. You are welcome to submit the form to recommend more

DApps. And you can find more DApps in the The Nebulas DApps Store by the community
member m5j.

2. What's NAS and how to get it?

NAS is the native (utility) coin of Nebulas, viable for payment of transaction fees and
the computing service charge. Click here to view the distribution. The Nebulas blockchain
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provides native incentives to encourage developers and community members to build a healthy
economy and ecosystem.

You can buy & sell NAS from exchanges, click here to view the exchanges list. You can
also buy NAS from CoinSwitch and SWEFT Blockchain.

You can also be a community contributor and earn NAS. Please visit nebulas community
collaboration platform: Go.nebulas.

3. What‘s a wallet and how to hold NAS?

NAS nano pro

NAS nano pro is the official wallet, developed by the Nebulas team. You may download
it here. It has a beautiful, easy-to-use interface, and implements all the features of a robust
cryptocurrency wallet, as well as multiple security policies, so that users can easily manage
their NAS assets without a steep learning curve.

The NAS nano pro wallet comes with four main features:
* Quickly and easily create, import, and manage wallets.
* Check the transaction progress in your wallet at a glance.

* Provide three kinds of wallet backups, including mnemonic, Keystore, private key back-
ups, to minimize loss and theft of assets.

» Support NAS, as well as other NRC20 tokens, such as NAX and ATP. If you want to list
your token on NAS nano pro, please click here.

1.4. CAsmo colaborar 7


https://nebulas.io/nas.html
https://exchange.nebulas.io
https://www.swft.pro/#/home
https://go.nebulas.io
https://nano.nebulas.io/index_en.html
http://va.mikecrm.com/OXmbhsJ

nebulas Documentation, VersiAsn 1.0

w4l

=36,850.20

BE mocoive

@ Backup Waliet

Endate Aduol Sadaty

[Mebulas HOVA] NBRE—

" —=The Unique Technical

Feature of Nebulas

Sy GAyE S0, The Migbulss 1eam
rebeased thae lslesl developmant
prosgress of Mabalid w0 - Mabalad
ROSA. RBared on b prontarsly
pubdisheed roadirap, the MNebulss

Mebulas Mauve Paper;
Developer Incentive
Protocol

On October 37, 2018 (UTCB), the

Hebulid Beisardch Pibtule ety

PRSI T WL T PR TS o P P

o

=

Nebulas Web Wallet

Click here to download NAS Wallet (Chrome Extension version). Click here to download

Nebulas web wallet (local version). Nebulas web wallet tutorial is below:

e Part 1 - Creating A NAS Wallet

Part 2 - Sending NAS from your Wallet
Part 3 - Signing a Transaction Offline
Part 4 - View Wallet Information
Part 5 - Check TX Status

Part 6 - Deploy a Smart Contract

Part 7 - Call a Smart Contract on Nebulas Wallet
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Other wallets

These following wallets support NAS, you can select the one you liked:

¢ Wallet.io

Kaiser Wallet (an affordable cold wallet in a smart card form)

Math Wallet

SWFT Wallet

BEPAL Wallet (with hardware wallet)

Trust Wallet (a Secure Multi Coin Wallet, the official cryptocurrency wallet of Binance)

Click here to learn more details about these wallets.

4. What‘s NAX and how to get it?

This smart asset is generated by decentralized pledging and is the first token on nextDAO.
Users on the Nebulas blockchain can obtain NAX by pledging NAS. NAX adopts dynamic
distribution strategy where the actual issuance quantity is related to the global pledge rate, the
amount of NAS pledged individually and the age of the pledge.

NAX is more closely related to its ecosystem and constitutes a positive-feedback economy.
Visite nextdao.io to learn more.

Buy & Sell NAX from Exchanges:
* gate.io
» MXC
You can hold NAX via NAS nano pro and NAS web wallet.

1.4.3 Develop

Getting started

To get the basic concepts of Nebulas visit the Nebulas homepage over at nebulas.io. If you
want to get a deeper understanding, start by reading the technical whitepaper and non-technical
whitepaper.To be a contributor, visit how to contribute.

For getting started guides and documents, see here:

Tutoriales

If you are a developer, here is all you need to dive into Nebulas. You can also visit the
developer page to check all develop tools.
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En esta pAagina se listan todos los recursos de aprendizaje disponibles en nuestra wiki, en
nuestro sitio web oficial, o bien aquellos recursos creados por terceros. Por el momento estos
documentos se ofrecen en inglAl's; prAsximamente estarAan disponibles en espaAsol.

Recibiremos con agrado todas las contribuciones que surjan de nuestra comunidad. Esta
pAagina se puede editar a travAl's de nuestro github, por medio de pull requests.

Go-Nebulas

e AZnete a la Testnet
o AZnete a la Mainnet

* Explorador

Tutoriales (Nebulas 101):

01 Compilar e instalar Nebulas

La VersiA§n actual de Nebulas Mainnet es 2.0, que se llama Nebulas Nova.

Nebulas Nova pretende descubrir el valor de los datos de blockchain y tambiAl'n significa
el futuro de la colaboraciAsn.

Consulta nuestra introducciAsn en YouTube para mAas detalles.
Puede descargar el cAsdigo fuente de Nebulas para compilar la chain privada localmente.
* Para saber mAas acerca de Nebulas, sAmrvase leer el libro blanco no-tAl'cnico.

* Para aprender mAas acerca de su tecnologAma, 1Al'ase el libro blanco tAl'cnico y el
cAsdigo en github.

Por el momento, Nebulas sAslo puede correr en entornos Mac y Linux. Estamos
trabajando para lanzar la versiAsn de Windows.

Entorno Golang

Actualmente, Nebulas estAg escrito en Golang y C++.

Mac OSX

Se recomienda Homebrew para instalar Golang en entornos Mac:

# instalaciAsn
brew install go

# configuraciAsn de las variables de entorno
export GOPATH=/path/to/workspace
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Importante: GOPATH es una variable de entorno que apunta al directorio de tra-
bajo local de golang, y que es personalizable. Luego de configurar GOPATH, es
necesario guardar los proyectos GO en ese directorio.

Linux

# descarga
wget https://dl.google.com/go/gol.12.linux-amd64.tar.gz

# extracciAsn
tar -C /usr/local -xzf gol.l2.linux-amd64.tar.gz

# configuracilAsn de las variables de entorno
export PATH=SPATH:/usr/local/go/bin
export GOPATH=/path/to/workspace

Compilar Nebulas
Descarga

Es necesario clonar el cAsdigo fuente mediante estos comandos de consola:

# ingresar al espacio de trabajo
cd /path/to/workspace

# descargar
git clone https://github.com/nebulasio/go-nebulas.git

# ingresar al repositorio
cd go-nebulas

# la rama master es siempre la mAas estable
git checkout master

ConstrucciAsn de Neb

+ Configurar el entorno de ejecuciAsn

cd /path/to/workspace
source setup.sh

¢ Build NEB You can now build the executable for Nebulas:

cd /path/to/workspace
make build

1.4. CAsmo colaborar
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Una vez que este proceso se completa, habrAa un

nuevo ejecutable, llamado neb, en el directorio raAmz.

shangshu at shangshudeMacBook-Pro in ~/workspace/blockchain/src/github.com/nebulasio/go-nebulas on master
make build

cd cmd/neb; go build -ldflags "-X main.version=1.0.1 -X main.commit=fbcdd8927b3ed5db9ccf889388bf8efb500d3357
-X main.branch=master -X main.compileAt="date +%s'" -0 ../../neb-fbcdd8927b3ed5db9ccf889388bf8efb50@d3357

cd cmd/crashreporter; go build -1ldflags "-X main.version=1.0.1 -X main.commit=fbcdd8927b3ed5db3ccf889388bf8e
fb500d3357 -X main.branch=master -X main.compileAt="date +¥s " -0 ../../neb-crashreporter

rm -f neb

n -s neb-fbcdd8927b3ed5db9ccf889388bf8efb500d3357 neb

build

Iniciar neb
Bloque inicial (Genesis Block)

Antes de crear un nuevo blockchain Nebulas, es necesario definir la configuraciAsn del
bloque inicial, o gAl nesis.

ConfiguraciAsn del bloque inicial

# Esquema definido en core/pb/genesis.proto.

meta {

# Chain identity
chain_id: 100

}

consensus |

dpos {

# DinastZma inicial, incluyendo los mineros iniciales
dynasty: [

[ miner address 1],

# Pre-asignacilAsn inicial de tokens
token_distribution [

{
address: [ allocation address ]

value: [ amount of allocation tokens ]

by

Existe un archivo genesis.conf de ejemplo en conf/default/genesis.conf.
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Nodo

Antes de poder lanzar un nodo neb, es necesario definir su configuraciAsn.

ConfiguraciAsn del nodo Neb

# El esquema estAa definido en neblet/pb/config.proto:Config.

# ConfiguracilAsn de la red

network {

# Para el primer nodo en un blockchain Nebulas, no es necesario el
~parBAametro "seed .

# En otros casos, todo nodo requiere nodos seed que los,
—.8AIJpresentendAl en el blockchain de Nebulas.

# seed: ["/ip4/127.0.0.1/tcp/8680/ipfs/
—QmP7HDFcYmJL12Ez4ZNVCKjKedfE7£f48f1LAkUcC3Whz4jP"]

# Servicio de alojamiento de la red p2p. Soporta mAZltiples IP vy,
—puertos.
listen: ["0.0.0.0:8680"]

# La clave privada se utiliza para generar el ID del nodo. Si no se_
—utiliza una clave privada, el nodo generarAa un ID nuevo.

# private_key: "conf/network/id_ed25519"

}

# ConfiguraciAsn del blockchain
chain {

# ID de la red del chain (cadena)
chain_id: 100

# UbicacilAsn del almacenamiento de la base de datos
datadir: "data.db"

# UbicaciAsn de los archivos keystore de las cuentas
keydir: "keydir"

# ConfiguraciBAisn del bloque inicial
genesis: "conf/default/genesis.conf"

# Algoritmo de firma (signature)
signature_ciphers: ["ECC_SECP256K1"]

# DireccilAsn del minero
miner: "nlSAQy3ix1pZj8MPzNeVgpAmulnCVgb5w8c"

# DireccilAisn coinbase; todas las recompensas por mineriAma se_,
—enviarAan a esta direcciBsn:
coinbase: "nlFFlnz6tarkDVwWQkMnnwEPuPKUaQTdptE"
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# La palabra clave para acceder al archivo keystore del minero

passphrase: "passphrase"

}

# ConfiguracilAsn de la API
rpc {

# Puerto APIA&GRPC
rpc_listen: ["127.0.0.1:8684"]
# Puerto API HTTP

http_listen: ["127.0.0.1:8685"]

# mAsdulo http
http_module: ["api",
}

"admin"]

# ConfiguraciBAsn de registro

app {
# Log level: [debug, info, warn, error, fatal]
log_level: "info"

# UbicaciBAsn del registro

log_file: "logs"

# HabilitaciAsn del registro de errores;

—deshabilitarlo, " true’
enable_crash_report:

}

false

# ConfiguraciBAisn de las mAl’tricas
stats {

# HabilitaciAsn de las mAl’tricas;
— true’ para habilitarlo
enable_metrics: false

# ConfiguraciAsn de InfluxDB
influxdb: {

host: "http://localhost:8086"
db: "nebulas"

user: "admin"

password: "admin"

}
}

“false® para,,

para habilitarlo

‘false® para deshabilitarlo,

Existen distintos ejemplos que se pueden consultar en la carpeta SGOPATH/src/
github.com/nebulasio/go—-nebulas/conf/
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Correr nodos

El blockchain Nebulas que se ha configurado hasta este momento es privado y difiere
de las redes oficiales Testnet y Mainnet de Nebulas.

Para crear un nuevo nodo Nebulas, es necesario ejecutar estos comandos:

cd /src/github.com/nebulasio/go—-nebulas
./neb —-c conf/default/config.conf

Luego de iniciado, se deberAma ver esta salida por terminal:

_ - in ~/workspace/blockchain/src/github.com/nebulasio/go-nebulas on master
> ./neb -c conf/default/config.conf 157ms
INFO[2018-04-27T18:19:15+08:00] Started crash reporter. file=crashclient.go func=main.InitCrashReporter 1line=115
INFO[2018-04-27T18:19:15+08:00] Setuping Neblet... file=neblet.go func="neblet.(*Neblet).Setup" 1i 10
INFO[2018-04-27T18:19:15+08:00] Starting pprof... fi asm_amd64.s func=runtime.goexit 1ine=2362 listen="0.0.0.0:8888"
INFO[2018-04-27T18:19:15+08:00] Genesis Configuration. onsensus . dpos . dynasty="[n1FF1nz6tarkDVwNQkMnnwFPUPKUaQTdptE n1GmkKH6NBMw4rrjt16RrI9WcgvKUtAZP1s nl1H4
VgSWCCpf nlLkDi2gGMqPrjYcczUiweyP4RxTB6Go1qS nllmP9K8pFF33fgdgHZonFEMsqZinJ4EUgk n1MNXBKm6UJ5d76n]TdRVkPNVG85n6CnXAi n1NrMKTYESZRCWPFDLFKiKREZZKaN1nhQvz n1NwoSCDFwFL2981k6j9DPooid
XtebhY12BnHEwu4mryEkXH n1RYagU8n3JSuV4R7q4Qs5gQI3pEmrZd6c] n1SAQy3ix1pZj8MPzNeVgpAmulnCVabSw8c n1SHufJdxt2vRWGKAXWPETYFEQ3MCQXnEXE n1SSda41zGr9FKFSDINE2ryY1ToNrndMauN n1TmQtaCn3PI
n1lUnCsJZjQiKyQiPBr7qG27exqCLuWUf1d7 n1XkoVVjswb5Gek3rRufqjKNpwrDdsnQ7Hg nlcYKNHTeVWOVINQRWUhZZn9ETbgAYozckh nldYu2BXgV3xgUh8LhZu8QDDNri5tz4hVDv]" file=blockchain.go func="core.(
tion="[address:\"n1FF1nz6tarkDVwWQkMnnwFPuPKUaQTdptE\" value:\"5000000000000000000000000\" address:\"n1GmkKH6nBMw4rrjt16RrIMNCgvKULAZP1S\" value:\"5000000000000000000000000\" ad
00000000000000000000\" address:\"n1JAy4X6KKLCNiTd7MWMRsVBjgdVaSWCCpf\" value:\"5000000000000000000000000\" address:\"n1LkDi2gGMgPrjYcczUiweyP4RxTB6Go1qS\" value:\"5000000000000¢
k\" value:\"5000000000000000000000000\" address :\"nIMNXBKm6u]5d76n]TdRvkPNVG85n6CnXAi\" value:\"5000000000000000000000000\" address:\"nINrMKTYESZRCWPFDLFKiKREzZKaN1nhQvz\" valud
639DPooigh33hjAgTa\" value:\"5000000000000000000000000\" address:\"n1PfACnkcfIoNm1Pbuz55pQCwueW1BYs83m\" value:\"5000000000000000000000000\" address:\"n1Q8mxXp4PtHaXtebhY12BnHE
n1RYagU8n3JSuV4R7g4Qs5gQI3pEmrZd6cI\" value:\"5000000000000000000000000\" address:\"n1SAQy3ix1pZj8MPzNeVqpAmulnCVgb5Sw8c\" value:\"5000000000000000000000000\" address:\"n1SHufld
Q00\" address:\"n1SSda41zGroFKFSDINE2ryY1ToNrndMauN\" value:\"5000000000000000000000000\" address:\"n1TmQtaCn3PNpk4f4ycwrBxCZFSVKvwBtzc\" value:\"5000000000000000000000000\" ad
00000000000000000000\"  address:\"n1UnCs]ZjQiKyQiPBr7qG27exqCLuNUf1d7\" value:\"5000000000000000000000000\" address:\"n1XkoVVjswb5Gek3rRufqjKNpwrDdsnQ7Hq\" value:\"5000000000000
h\" value:\"5000000000000000000000000\" address:\"n1dYu2BXgV3xgUh8LhZu8QDDNr15tz4hVDV\" value:\"5000000000000000000000000\" 1"
INFO[2018-04-27T18:19:15+08:00] Tail Block. file=neblet.go func="neblet.(*Neblet).Setup" 1ine=156 tail="{\"height\": 1, \"hash\": \"000000000000¢
rent_hash \"0000000000000000000000000000000000000000000000000000000000000000\" , \"acc_root\": \"db2a692aa8e21ba3a65fb952f441c5b346db29b3d4d10a7530b024e0ffc27050\", \"timestamp\
INFO[2018-04-27T18:19:15+08:00] Latest Irreversible Block. block="{\"height\": 1, \"hash\" 0000000000000000000000000000000000000000000000000000000000000000\"
00000000000000000000000000\ \"acc_roo \"db2a692aa8e21ba3a65fb952f441c5b346db29b3d4d10a7530b024e0f fc2705 "timestamp\ 0, \"tx\": 1, \"miner\": \"\"}" file=neblet.go fur

INFO[2018-04-27T18:19:15+08: Setuped Neblet. file=neblet.go func="neblet.(*Neblet).Setup" line=170
INFO[2018-04-27T18:19:15+08: Starting Neblet... file=neblet.go func="neblet.(*Neblet).Start" line=196
INFO[2018-04-27T18:19:15+08: Starting NebService... f- net_service.go func="net.(*NebService).Start" 1i
INFO[2018-04-27T18:19:15+08: Starting NebService Dispatcher... fi dispatcher.go func="net.(*Dispatcher).Start" line=85
INFO[2018-04-27T18:19: : Starting NebService Node. .. file=node.go func="net.(*Node).Start" line=96

INFO[2018-04-27T18:19: Starting NebService StreamManager. .. ile=stream_manager.go func="net.(*StreamManager).Start" 1i
INFO[2018-04-27T18:19: : Started NewService Dispatcher. f- dispatcher.go func="net.(*Dispatcher).loop" 1i 3

INFO[2018-04-27T18:19: H Starting NebService RouteTable Sync... ile=route_table.go func="net.(*RouteTable).Start" line=93

INFO[2018-04-27T18:19: : Started NebService StreamManager. f- stream_manager.go ful net.(*StreamManager).loop" line=196

INFO[2018-04-27T18:19: :00] Started NebService Node. file=net_service.go func="net.(*NebService).Start" id=QmP7HDFcYmJL12Ez4ZNVCK]jKedfE7f48f1LAkUc3Whz4jP
2.16.0.162/tcp/8680]"

INFO[2018-04-27T18:19: :00] Started NebService. file=net_service.go func="net.(*NebService).Start" line=74

INFO[2018-04-27T18:19: :00] Starting RPC GRPCServer... server.go func="rpc.(*Server).Start" line=87

INFO[2018-04-27T18:19: :00] Started NebService RouteTable Sync. i route_table.go func="net.(*RouteTable).syncLoop" line=126

INFO[2018-04-27T18:19: :00] Started RPC GRPCServer. address="0.0.0.0:8684" file=server.go func="rpc.(*Server).Start" line=95
INFO[2018-04-27T18:19:15+08:00] Starting RPC Gateway GRPCServer... file=neblet.go func="neblet.(*Neblet).Start" http-c t 3 "[0.0.0.0:8685]" 1ine=225 rp
INFO[2018-04-27T18:19:15+08:00] Starting BlockChain... file=blockchain.go func="core.(*BlockChain).Start" 1i

INFO[2018-04-27T18:19:15+08:00] Starting BlockPool.. . file=neblet.go func="neblet.(*Neblet).Start" 1i 32 s

INFO[2018-04-27T18:19:15+08:00] Started BlockChain. file=blockchain.go func="core.(*BlockChain).loop" line:

INFO[2018-04-27T18:19:15+08:00] Starting TransactionPool... file=neblet.go func="neblet.(*Neblet).Start" line

INFO[2018-04-27T18:19:15+08:00] Starting EventEmitter... file=neblet.go func="neblet.(*Neblet).Start" 1i

[INFO[2018-04-27T18:19:15+08:00] Started Neblet. file=neblet.go ful neblet.(*Neblet).Start" 11

node start

Por defecto, el nodo utiliza el archivo conf/default/config.conf y no minarAa
nuevos bloques. Para iniciar un nodo de minado Nebulas, ejecAZtese lo siguiente:

cd /src/github.com/nebulasio/go—-nebulas
./neb —-c conf/example/miner.conf

Luego de iniciado el nodo, y si se conecta de forma satisfactoria con el

nodo seed, se verAa la siguiente salida en el registro logs/miner/neb.log:

time="2018-03-29T20:50:38+08:00" level=info msg="Started Sync Service." file=sync service.go func="sync. (*
Service).startLoop" line=150

time="2018-03-29T20:50:38+08:00" level=info msg="Started Dpos Mining." file=dpos.go func="dpos. (*Dpos).blo
ckLoop" line=619

time="2018-03-29T720:50:38+08:00" level=debug msg="[FIRINR I EIELS. " file=stream.go func="net.(*Stream).
onOk" line=610 stream="Peer Stream: QmP7HDFcYmJL12Ez4ZNVCKjKedfE7f48f1LAkUc3Whz4jP,/ip4/127.0.0.1/tcp/8680

time="2018-03-29T20:50:38+08:00" level=info msg="Enabled Dpos Mining..." file=dpos.go func="dpos. (*Dpos).E
nableMining" line=155

time="2018-03-29T20:50:38+08:00" level=info msg="Started Active Sync Task." file=blockchain.go func="core.
(*BlockChain).StartActiveSync" line=524 syncpoint="{\"height\": 1, \"hash\": \"000000000000000000000000000
00000000000000000000000000000OOEEROEN", \"parent hash\": \"0000000000000000000000000000000000000000000000
000000000000000000\", \"acc_root\": \"b58afe47c73695717ab96dde9461539c2597555c7 f8c2cd62eac4998d53fdO8c\ ",
\"timestamp\": @, \"tx\": @, \"miner\": \"\"}" node

start

1.4. CAsmo colaborar 15




nebulas Documentation, VersiAsn 1.0

IMPORTANTE

Es posible iniciar una cantidad arbitraria de nodos de forma local. Es necesario asegurarse
de que los puertos especificados en los archivos de configuraciAsn no entren en conflicto entre
SAR.

CapAstulo siguiente: parte 2 del tutorial:

Enviar transacciones en Nebulas

02 Sending Transactions on Nebulas

Youtube Tutorial

For this portion of the tutorial we will pick up where we left off in the Installation
tutorial.

Nebulas provides three methods to send transactionsiijZ
1. Sign & Send
2. Send with Passphrase
3. Unlock & Send

Here is an introduction to sending a transaction in Nebulas through the three methods
above and verifying whether the transaction is successful.

Prepare Accounts

In Nebulas, each address represents an unique account.

Prepare two accounts: an address to send tokens (the sending address, called “from*) and
an address to receive the tokens (the receiving address, called “to*).

The Sender

Here we will use the coinbase account in the conf/example/miner.conf, which
iISnlFF1lnz6tarkDVwWQkMnnwEFPuPKUaQTdptE as the sender. As the miner‘s coinbase
account, it will receive some tokens as the mining reward. Then we could send these tokens to
another account later.

The Receiver

Create a new wallet to receive the tokens.
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$ ./neb account new

Your new account 1is locked with a passphrase. Please give a_
—passphrase. Do not forget this passphrase.

Passphrase:

Repeat passphrase:
Address: nlSQe5dINKHYFMKtJ5sNHPsSPVavGzW71Wy

When you run this command you will have a different wallet address with
nlFF1lnz6tarkDVwWQkMnnwEPuPKUaQTdptE. Please use your generated
address as the receiver.

The keystore file of the new wallet will be located in $SGOPATH/src/github.com/
nebulasio/go—-nebulas/keydir/

Start the Nodes
Start Seed Node

Firstly, start a seed node as the first node in local private chain.

./neb —-c conf/default/config.conf

Start Miner Node

Secondly, start a miner node connecting to the seed node. This node will generate new
blocks in local private chain.

./neb -c conf/example/miner.conf

How long a new block will be minted?

In Nebulas, DPoS is chosen as the temporary consensus algorithm before Proof-
of-Devotion(PoD, described in Technical White Paper) is ready. In this consensus
algorithm, each miner will mint new block one by one every 15 seconds.

In current context, we have to wait for 315(=15%21) seconds to get a new block
because there is only one miner among 21 miners defined in conf/default/

genesis.conf working now.

Once a new block minted by the miner, the mining reward will be added
to the coinbase wallet address used in conf/example/miner.conf which is
nlFFlnz6tarkDVWwWQkMnnwEFPuPKUaQTdptE.

Interact with Nodes

Nebulas provides developers with HTTP API, gRPC API and CLI to interact with the
running nodes. Here, we will share how to send a transaction in three methods with HTTP API

1.4. CAsmo colaborar 17


https://nebulas.io/docs/NebulasTechnicalWhitepaper.pdf

nebulas Documentation, VersiAsn 1.0

(API Module | Admin Module).

The Nebulas HTTP Lisenter is defined in the node configuration. The default port
of our seed node is 8685.

At first, check the sender‘s balance before sending a transaction.
Check Account State

Fetch the state of sender‘s account n1FF1nz6tarkDVwWQkMnnwEFPuPKUaQTdptE
with /v1/user/accountstate in API Module using curl.

> curl -1 —-H Accept:application/json —-X POST http://localhost:8685/
—vl/user/accountstate -d '{"address":

—-"nlFFlnz6tarkDVwWQkMnnwEFPuUPKUaQTdptE" } '

"result": {
"balance": "67066180000000000000™,
"HODC@"I "O",
"type": 87

Note Type is used to check if this account is a smart contract account. 88 repre-
sents smart contract account and 87 means a non-contract account.

As we see, the receiver has been rewarded some tokens for mining new blocks.

Then let‘s check the receiver‘s account state.

> curl -1 —-H Accept:application/json —-X POST http://localhost:8685/
—vl/user/accountstate -d '{"address":"your_address"}'

"result": {
"balance": "0O",
"nonce": "O",
"type": 87

The new account doesn‘t have tokens as expected.

Send a Transaction

Now letAAZs send a transaction in three methods to transfer some tokens from the sender
to the receiver!
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Sign & Send

In this way, we can sign a transaction in an offline environment and then submit it to
another online node. This is the safest method for everyone to submit a transaction without
exposing your own private key to the Internet.

First, sign the transaction to get raw data.

> curl —-i —-H 'Content-Type: application/json' -X POST http://
—localhost:8685/vl/admin/sign -d '{"transaction":{"from":
-"nlFF1lnz6tarkDVwWQkMnnwFPUPKUaQTdptE", "to":
—"nl1QZMXSZtW/7/BUerroSms4axNfyBGyFGkrhb5", "value":
-"1000000000000000000", "nonce":1,"gasPrice":"1000000", "gasLimit":
="2000000"}, "passphrase":"passphrase"}'

{"result":{"data":"CiAbJMP5dyVsTWILEfXLIMbwZ8Q6x0gX/
—JKinksldpToSdxIaGVcH+WT/

—SVMkY18ix7SG4F1+Z28evXJoA35caGhlXbip8PupTNxwV4SRM87r798 JXWADXpWngIhAZ
(_}"}}

NAAAAAAAAAA

Note Nonce is an very important attribute in a transaction. It‘s designed to prevent
replay attacks. For a given account, only after its transaction with nonce N is
accepted, will its transaction with nonce N+1 be processed. Thus, we have to
check the latest nonce of the account on chain before preparing a new transaction.

Then, send the raw data to an online Nebulas node.

> curl —-i -H 'Content-Type: application/Jjson' —-X POST http://
—localhost:8685/vl/user/rawtransaction -d '{"data":
%"CiAbjMP5dyVSTWILfXL1MbWZ8Q6XOgX/JKinkSldeOSdXIaGVCH+WT/

—SVMkY18ix7SG4F1+Z28evXJoA35caGhlXbip8PupTNxwV4SRM87r798 JXWADXpWngIhAAAAAAAAAAAA

(_}"}‘

{"result":{"txhash":
~"1b8cc3f977256c4d620b7d72£531bcl9f10ebl3a05ff24a8a792cd5dab53al1277
", "contract_address":""}}&aRr6

Send with Passphrase

If you trust a Nebulas node so much that you can delegate your keystore files to it, the
second method is a good fit for you.

First, upload your keystore files to the keydir folders in the trusted Nebulas node.

Then, send the transaction with your passphrase.

> curl —-i -H 'Content-Type: application/Jjson' —-X POST http://
—~localhost:8685/vl/admin/transactionWithPassphrase -d '{
—"transaction":{"from":"nlFFlnz6tarkDVwWQkMnnwEFPuPKUaQTdptE", "to":
<"nl1QZMXSZtW7BUerroSms4axNfyBGyFGkrh5", "value":
—~"1000000000000000000", "nonce":2, "gasPrice":"1000000", "gasLimit":

—"2000000"}, "passphrase" :"passphrase"}'
1.4. CAsmo colaborar 19



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

nebulas Documentation, VersiAsn 1.0

{"result":{"txhash":
—"3cdd38a66c8£399e2£28134e0eb5560292e19d48439f6afde384ca%9b60c27010
", "contract_address":""}}

Note Because we have sent a transaction with nonce 1 from the account
nlFF1lnz6tarkDVwWQkMnnwFPuPKUaQTdptE, new transaction with same
from should be increased by 1, namely 2.

Unlock & Send

This is the most dangerous method. You probably shouldnaAZt use it unless you have
complete trust in the receiving Nebulas node.

First, upload your keystore files to the keydir folders in the trusted Nebulas node.

Then unlock your accounts with your passphrase for a given duration in the node. The
unit of the duration is nano seconds (300000000000=300s).

> curl -i -H 'Content-Type: application/Jjson' -X POST http://
—localhost:8685/v1/admin/account/unlock -d '{"address":
<"nlFFInz6tarkDVwWWQkMnnwEPuPKUaQTdptE", "passphrase”" : "passphrase",
—"duration":"300000000000™}"

{"result":{"result":true}}

After unlocking the account, everyone is able to send any transaction directly within the
duration in that node without your authorization.

> curl -i -H 'Content-Type: application/Jjson' -X POST http://
—~localhost:8685/vl/admin/transaction -d '{"from":
-"nlFFlnz6tarkDVwWQkMnnwFPUPKUaQTdptE", "to":
—-"nl1QZMXSZtW7BUerroSms4axNfyBGyFGkrhb5", "value":
-"1000000000000000000", "nonce":3, "gasPrice":"1000000", "gasLimit":
~"2000000M"} "

{"result":{"txhash":
—"8d69dea784f0edfb2ee678c464d99e155bcal4b3d7e6cdbabc5¢c189f£731110ct
", "contract_address":""}}&aRr6

Transaction Receipt

We‘ll get a txhash in three methods after sending a transaction successfully. The
txhash value can be used to query the transaction status.
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> curl -1 -H Accept:application/json —-X POST http://localhost:8685/
—vl/user/getTransactionReceipt -d '{"hash":
—"8d69dea’784f0edfb2ee678c464d99e155bcal4b3d7eb6cdbabc5cl189£731110ct

f_)"}V

{"result":{"hash":
—"8d69dea784f0edfb2ee678c464d99e155bcaldb3d7e6cdbabc5cl189f731110ct
<", "chainId":100, "from" :"nlFFlnz6tarkDVwWQkMnnwFPuUPKUaQTdptE", "to":
—"nl1QZMXSZtW7BUerroSms4axNfyBGyFGkrhb", "value":"1000000000000000000
<", "nonce":"3", "timestamp":"1524667888", "type" :"binary", "data
—":null, "gas_price":"1000000", "gas_1imit":"2000000", "contract_
%address":"","status":l,"gas_used":"2000O"}}éRé

The status fields may be 0, 1 or 2.
¢ (: Failed. It means the transaction has been submitted on chain but its execution failed.

¢ 1: Successful. It means the transaction has been submitted on chain and its execution
successeed.

* 2: Pending. It means the transaction hasn‘t been packed into a block.

Double Check

Let‘s double check the receiver‘s balance.

> curl -1 —-H Accept:application/Jjson —-X POST http://localhost:8685/
—vl/user/accountstate -d '{"address":
—"nl1QZMXSZtW7BUerroSms4axNfyBGyFGkrh5"}'

{"result":{"balance":"3000000000000000000", "nonce":"0", "type":87}}

Here you should see a balance that is the total of all the successful transfers that you
executed.

Next step: Tutorial 3

Write and run a smart contract with JavaScript

03 Write and run a smart contract

YouTube Tutorial

Through this tutorial we will learn how to write, deploy, and execute smart contracts in
Nebulas.
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Preparation

Before entering the smart contract, first review the previously learned content:
1. Install, compile and start neb application
2. Create a wallet address, setup coinbase, and start mining
3. Query neb node information, wallet address and balance
4. Send a transaction and verify the transaction was successful

If who have doubts about the above content you should go back to the previous chapters.
So lets do this. We will learn and use smart contracts through the following steps:

1. Write a smart contract
2. Deploy the smart contract

3. Call the smart contract, and verify the contract execution results

Write a smart contract

Like Ethereum, Nebulas implements NVM virtual machines to run smart contracts, and
the NVM implementation uses the JavaScript V8 engine, so for the current development we
can write smart contracts using JavaScript and TypeScript.

Write a brief specification of a smart contract:
1. The Smart contract code must be a Prototype object;

2. The Smart contract code must have a init() method, this method will only be executed
once during deployment;

3. The private methods in Smart contract must be prefixed with _ , and the private method
cannot be a be directly called outside of the contract;

Below we use JavaScript to write the first smart contract: bank safe. This smart contract
needs to fulfill the following functions:

1. The user can save money from this bank safe.
2. Users can withdraw money from this bank safe.
3. Users can check the balance in the bank safe.

Smart contract example:

'use strict';

var DepositeContent = function (text) {
if (text) {
var o = JSON.parse (text);
this.balance = new BigNumber (o.balance);

this.expiryHeight = new BigNumber (o.expiryHeight) ;
} else {
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this.balance = new BigNumber (0);
this.expiryHeight = new BigNumber (0);
}
bi

DepositeContent.prototype = {
toString: function () {
return JSON.stringify (this);
}
bi

var BankVaultContract = function () {
LocalContractStorage.defineMapProperty (this, "bankvVault", {
parse: function (text) {
return new DepositeContent (text);
br
stringify: function (o) {
return o.toString();
}
1)
}i

// save value to contract, only after height of block, users can_,

—takeout
BankVaultContract.prototype = {
init: function () {
//TODO:

by

save: function (height) {
var from = Blockchain.transaction.from;
var value = Blockchain.transaction.value;
var bk_height = new BigNumber (Blockchain.block.height);

var orig_deposit = this.bankVault.get (from);
if (orig_deposit) {
value = value.plus (orig_deposit.balance);

var deposit = new DepositeContent ();
deposit.balance = value;
deposit.expiryHeight = bk_height.plus (height);

this.bankVault.put (from, deposit);
I

takeout: function (value) {
var from = Blockchain.transaction.from;
var bk_height = new BigNumber (Blockchain.block.height);
var amount = new BigNumber (value);
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}

var deposit = this.bankVault.get (from);
if (!deposit) {
throw new Error ("No deposit before.");

if (bk_height.1lt (deposit.expiryHeight)) {

throw new Error ("Can not takeout before expiryHeight.");
}
if (amount.gt (deposit.balance)) {
throw new Error ("Insufficient balance.");
}
var result = Blockchain.transfer (from, amount);
if (!result) {
throw new Error ("transfer failed.");

}
Event.Trigger ("BankVault", {
Transfer: {
from: Blockchain.transaction.to,
to: from,
value: amount.toString()
}
}) i

deposit.balance = deposit.balance.sub (amount) ;
this.bankVault.put (from, deposit);

4

balanceOf: function () {

}

var from = Blockchain.transaction.from;
return this.bankVault.get (from);

4

verifyAddress: function (address) {

// 1l-valid, O-invalid

var result = Blockchain.verifyAddress (address);
return {
valid: result == 0 ? false : true
}i
}
}i
module.exports = BankVaultContract;

As you can see from the smart contract example above, BankVaultContract is a pro-

totype object that has an init() method. It satisfies the most basic specification for writing smart
contracts that we have described before. BankVaultContract implements two other methods:

* save(): The user can save money to the bank safe by calling the save() method;
* takeout(): Users can withdraw money from bank safe by calling takeout() method;

 balanceOf(): The user can check the balance with the bank vault by calling the bal-
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anceOf() method;

The contract code above uses the built-in Blockchain object and the built-in
BigNumber () method. Let‘s break down the parsing contract code line by line:

save():

// Deposit the amount into the safe

save: function (height) {
var from = Blockchain.transaction.from;
var value = Blockchain.transaction.value;
var bk_height = new BigNumber (Blockchain.block.height);

var orig_deposit = this.bankVault.get (from);
if (orig_deposit) {

value = value.plus (orig_deposit.balance);
}
var deposit = new DepositeContent ();
deposit.balance = value;
deposit.expiryHeight = bk_height.plus (height);

this.bankVault.put (from, deposit);
by

takeout ():

takeout: function (value) {
var from = Blockchain.transaction.from;
var bk_height = new BigNumber (Blockchain.block.height);
var amount = new BigNumber (value) ;

var deposit = this.bankVault.get (from);

if (!deposit) {
throw new Error ("No deposit before.");

if (bk_height.1lt (deposit.expiryHeight)) {

throw new Error ("Can not takeout before expiryHeight.");
}
if (amount.gt (deposit.balance)) {
throw new Error ("Insufficient balance.");
}
var result = Blockchain.transfer (from, amount);
if (!result) {
throw new Error ("transfer failed.");

}
Event.Trigger ("BankVault", {
Transfer: {
from: Blockchain.transaction.to,
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to: from,
value: amount.toString /()
}
}) i

deposit.balance = deposit.balance.sub (amount);
this.bankVault.put (from, deposit);
s

Deploy smart contracts

The above describes how to write a smart contract in Nebulas, and now we need to de-
ploy the smart contract to the chain. Earlier, we have introduced how to make a transaction in
Nebulas, and we used the sendTransaction() interface to initiate a transfer. Deploying a smart
contract in Nebulas is actually achieved by sending a transaction by calling the sendTransac-
tion() interface, just with different parameters.

// transaction - from, to, value, nonce, gasPrice, gasLimit,
—contract
sendTransactionWithPassphrase (transaction, passphrase)

We have a convention that if from and to are the same address, contract is not null
and binary is null, we assume that we are deploying a smart contract.

e from: the creator‘s address
¢ to: the creator‘s address
* value: it should be "0" when deploying the contract;

e nonce: it should be 1 more than the current nonce in the creator‘s account state, which
can ben obtained via Get AccountState.

* gasPrice: The gasPrice used to deploy the smart contract, which can be obtained via
GetGasPrice, or using default values: "1000000";

* gasLimit: The gasLimit for deploying the contract. You can get the estimated gas
consumption for the deployment via Est imateGas, and cannot use the default value.
And you could also set a larger value. The actual gas consumption is decided by the
deployment execution.

* contract: the contract information, the parameters passed in when the contract is
deployed

— source: contract code

— sourceType: Contract code type, js and ts (corresponding to javaScript and
typeScript code)

— args: parameters for the contract initialization method. Use empty string if there
is no parameter, and use JSON array if there is a parameter.
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Detailed Interface Documentation API.

Example of deploying a smart contract using curl:

> curl -i -H 'Accept: application/json' —-X POST http://
—localhost:8685/vl/admin/transactionWithPassphrase —-H 'Content-
oType: application/json' —-d '{"transaction": {"from":
—"nl1H4MYms9F55ehcvygwWE71J8tJC4CRr2so", "to":
—"nl1H4AMYms9F55ehcvygwWE71J8tJC4CRr2so", "value":"0", "nonce":1,
~"gasPrice":"1000000", "gasLimit":"2000000", "contract": {"source":"\
—"use strict\";var DepositeContent=function (text) {if (text) {var_
—0=JSON.parse (text);this.balance=new BigNumber (o.balance);this.
—expiryHeight=new BigNumber (o.expiryHeight); }else{this.balance=new_
—BigNumber (0) ;this.expiryHeight=new BigNumber (0); }};
—DepositeContent.prototype={toString:function () {return JSON.
—stringify (this); }};var BankVaultContract=function ()
—{LocalContractStorage.defineMapProperty (this, \"bankvVault\",
—{parse:function (text) {return new DepositeContent (text);},
—stringify:function (o) {return o.toString();}});};BankVaultContract.
—prototype={init:function() {}, save:function (height) {var_
—from=Blockchain.transaction.from;var value=Blockchain.transaction.
—value;var bk_height=new BigNumber (Blockchain.block.height) ;var
—orig_deposit=this.bankVault.get (from);if (orig_deposit)
—{value=value.plus (orig_deposit.balance);} var deposit=new,
—~DepositeContent () ;deposit.balance=value;deposit.expiryHeight=bk_
—height.plus (height);this.bankVault.put (from,deposit); },

—takeout: function(value) {var from=Blockchain.transaction.from;var_
—bk_height=new BigNumber (Blockchain.block.height);var amount=new_
—BigNumber (value) ;var deposit=this.bankVault.get (from);if (!deposit)
—{throw new Error (\"No deposit before.\");} if (bk_height.

1t (deposit.expiryHeight)) {throw new Error (\"Can not takeout,
wbefore expiryHeight.\");} if (amount.gt (deposit.balance)) {throw_
wnew Error (\"Insufficient balance.\");} var result=Blockchain.
—transfer (from, amount) ;if (!result) {throw new Error (\"transfer
—~failed.\");} Event.Trigger (\"BankVault\", {Transfer:
—{from:Blockchain.transaction.to,to:from, value:amount.toString() }}
—) ;deposit.balance=deposit.balance.sub (amount);this.bankVault.

—put (from,deposit); },balanceOf:function () {var from=Blockchain.
—transaction.from; return this.bankVault.get (from); },
—verifyAddress: function (address) {var result=Blockchain.
—verifyAddress (address); return{valid:result==0?false:true}; }};
omodule.exports=BankVaultContract;", "sourceType":"js", "args":""}},
— "passphrase": "passphrase"}'

{"result":{"txhash":
—"aaebb86d15ca30b86834efb600f82cbcaf2d7aaffbedf2c8e70de53cbedl 7889
—","contract_address":"nlrVLTRxQEXscTgThmbTnn2NgdWFEKwpYUM" } }

The return value for deploying a smart contract is the transaction‘s hash address t xhash
and the contract‘s deployment address contract_address. Get the return value does not
guarantee the successful deployment of the contract, because the sendTransaction () is an asyn-
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chronous process, which need to be packaged by the miner. Just as the previous transfer trans-
action, the transfer does not arrive in real time, it depends on the speed of the miner packing.
Therefore we need to wait for a while (about 1 minute), then you can verify whether the contract
is deployed successfully by querying the contract address or calling this smart contract.

Verify the deployment of the contract is successful

Check the receipt of the deploy transaction via Get TransactionReceipt to
verify whether the contract has been deployed successfully.

> curl -1 -H 'Content-Type: application/json' —-X POST http:/
—/localhost:8685/v1/user/getTransactionReceipt —-d '{"hash":
—"aaebb86d15ca30b86834efb600£82cbcaf2d7aaffbedf2c8e70de53cbedl 7889

f_}"}V

{"result":{"hash":
—~"aaebb86d15ca30b86834efb600£82cbcaf2d7aaffbedf2c8e70deb3cbedl 7889
—","chainId":100, "from":
—~"nl1H4MYms9F55ehcvygwWE71J8tJC4CRr2s0", "to":
—"nl1H4AMYms9F55ehcvygwWE71J8tJC4CRr2s0", "value":"0", "nonce":
<"1l", "timestamp":"1524711841", "type":"deploy", "data":
—"eyJTb3VyY2VUeXB1lIjoianMiLCJITb3VyY2Ui01JcInVzZSBzdHIpY3RcIjt2YXIgRGVwb3NpC
—ZmFsc2U6dHJILZX0T7E£X07bWOkdWx1LmV4cGI9ydHMOOmFualZzhdwWx0029udHJhY3Q7IiwiQXJncs
—","gas_price":"1000000", "gas_limit":"2000000", "contract_
—address" :"nlrVLTRxXQEXscTgThmbTnn2NgdWFEKwpYUM", "status":1,
—"gas_used":"22016"}}

As shown above, the status of the deploy transaction becomes 1. It means the
contract has been deployed successfully.

Execute Smart Contract Method

The way to execute a smart contract method in Nebulas is also straightforward, using the
sendTransactionWithPassphrase() method to invoke the smart contract method directly.

// transaction - from, to, value, nonce, gasPrice, gasLimit,
—contract

sendTransactionWithPassphrase (transaction, passphrase)

from: the user‘s account address

t o: the smart contract address

value: The amount of money used to transfer by smart contract.

e nonce: it should be 1 more than the current nonce in the creator‘s account state, which
can ben obtained via Get AccountState.

* gasPrice: The gasPrice used to deploy the smart contract, which can be obtained via
GetGasPrice, or using default values "1000000";
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* gasLimit: The gasLimit for deploying the contract. You can get the estimated gas
consumption for the deployment via Est imateGas, and cannot use the default value.
And you could also set a larger value. The actual gas consumption is decided by the
deployment execution.

* contract: the contract information, the parameters passed in when the contract is
deployed

— function:the contract method to be called

— args: parameters for the contract initialization method. Use empty string if there
is no parameter, and use JSON array if there is a parameter.

For example, execute save() method of the smart contract:

> curl —-i —-H 'Accept: application/json' —-X POST http://
—localhost:8685/vl/admin/transactionWithPassphrase —-H 'Content-
~Type: application/json' —-d '{"transaction":{"from":
—"nlLkDi2gGMgPrjYcczUiweyP4RxTB6GolgS", "to":
—~"nl1rVLTRxQEXscTgThmbTnn2NgdWFEKwpYUM", "value":"100", "nonce":1,
—"gasPrice":"1000000", "gasLimit":"2000000", "contract":{"function":
—"save","args":"[0]"}}, "passphrase": "passphrase"}'

{"result":{"txhash":
—"5337£1051198b8ac57033fec98c7a55e8a001dbd293021ae92564d7528de3£84
", "contract_address":""}}

Verify the execution of the contract method save is successful Execut-
ing a contract method is actually submitting a transaction on chain as well.
We can verify the result through checking the receipt of the transaction via
GetTransactionReceipt.

> curl —-i -H 'Content-Type: application/json' —-X POST http:/

—~/localhost:8685/vl/user/getTransactionReceipt -d '{"hash":
—"5337£f1051198b8ac57033fec98c7a55e8a001dbd293021ae92564d7528de3£84
%"}l

{"result":{"hash":
—~"5337£1051198b8ac57033fec98c7a55e8a001dbd293021ae92564d7528de3£84
", "chainId":100, "from":
—"nl1LkDi2gGMgPrjYcczUiweyP4RxTB6GolgS", "to":
—"nl1rVLTRxQEXscTgThmbTnn2NgdWFEKwpYUM", "value":"100", "nonce
<"e"1", "timestamp":"1524712532", "type":"call", "data":
—"eyJGAW5jdGlvbiI6InNhdmUiLCJIBcmdzI joiWzBdIn0=", "gas_price
-":"1000000", "gas_1imit":"2000000", "contract_address":"",
—"status":1, "gas_used":"20361"}}

As shown above, the status of the transaction becomes 1. It means the contract
method has been executed successfully.

Execute the smart contract takeout() method:
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> curl —-i —-H 'Accept: application/json' —-X POST http://
—localhost:8685/vl/admin/transactionWithPassphrase —-H 'Content-
oType: application/json' —-d '{"transaction":{"from":
—-"nlLkDi1i2gGMgPrjY¥cczUiweyP4RxTB6GolgS", "to":
—"nl1rVLTRXQEXscTgThmbTnn2NgdWFEKwpYUM", "value":"0", "nonce":2,
—"gasPrice":"1000000", "gasLimit":"2000000", "contract":{"function":
—"takeout", "args":"[50]"}}, "passphrase": "passphrase"}'

{"result":{"txhash":

—"46a307e9beb21£52992a7512f3705fe58ee6c1887122alb52f5ce5£fd5f536a91
", "contract_address":""}}

Verify the execution of the contract method takeout is successful In the ex-
ecution of the above contract method save, we save 100 NAS into the smart
contract n1rVLTRxXQEXscTgThmbTnn2NgdWFEKwpYUM. Using the contract
method takeout, we‘ll withdrawn 50 NAS from the 100 NAS. The balance of
the smart contract should be 50 NAS now.

> curl -1 -H 'Content-Type: application/json' —-X POST http:/
—/localhost:8685/v1l/user/accountstate -d '{"address":
<"nl1rVLTRXQEXscTgThmbTnn2NgdWFEKwpYUM" } '

{"result":{"balance":"50", "nonce":"0", "type":88}}

The result is as expected.

Query Smart Contract Data

In a smart contract, the execution of some methods won‘t change anything on chain. These
methods are designed to help us query data in readonly mode from blockchains. In Nebulas,
we provide an API call for users to execute these readonly methods.

// transaction - from, to, value, nonce, gasPrice, gasLimit,
—contract

call (from, to, value, nonce, gasPrice, gasLimit, contract)

The parameters of call is the same as the parameters of executing a contract method .

Call the smart contract method balanceOf:

> curl -1 —-H 'Accept: application/json' -X POST http://
—~localhost:8685/vl/user/call -H 'Content-Type: application/Jjson' -
—d "{"from":"nlLkDi2gGMgPrjYcczUiweyP4RxTB6GolgS", "to":
<"nl1rVLTRXQEXscTgThmbTnn2NgdWFEKwpYUM", "value”":"0", "nonce": 3,
—"gasPrice":"1000000", "gasLimit":"2000000", "contract":{"function":
—"balanceOf", "args":""}}"'

{"result":{"result":"{\"balance\":\"50\",\"expiryHeight\":\"84\"}",
—"execute_err":"", "estimate_gas":"20209"}}
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Next step: Tutorial 4

Smart Contract Storage

04 Smart Contract Storage

YouTube Tutorial

Earlier we covered how to write smart contracts and how to deploy and invoke smart
contracts in the Nebulas.

Now we introduce in detail the storage of the smart contract. Nebulas smart contracts
provide on-chain data storage capabilities. Similar to the traditional key-value storage system
(eg: redis), smart contracts can be stored on the Nebulas by paying with (gas).

LocalContractStorage

Nebulas®  Smart  Contract environment has  built-in  storage  object
LocalContractStorage, which can store numbers, strings, and JavaScript objects.
The stored data can only be used in smart contracts. Other contracts can not read the stored
data.

Basics

The LocalContractStorage APl includes set, get and del, which allow you to
store, read, and delete data. Storage can be numbers, strings, objects

Storing LocalContractStorage DataiijZ

// store data. The data will be stored as JSON strings
LocalContractStorage.put (key, value);
// Or

LocalContractStorage.set (key, value);

Reading LocalContractStorage DataiijZ

// get the value from key
LocalContractStorage.get (key);
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Deleting LocalContractStorage DataiijZ

// delete data, data can not be read after deletion
LocalContractStorage.del (key);

// Or

LocalContractStorage.delete (key);

Examples:

'use strict';

var SampleContract = function () {

}i

SampleContract.prototype = {

init: function () {

br

set: function (name, value) {
// Storing a string
LocalContractStorage.set ("name", name) ;
// Storing a number (value)
LocalContractStorage.set ("value", wvalue);
// Storing an objects

LocalContractStorage.set ("obj", {name:name, value:value}l);

by

get: function () {
var name = LocalContractStorage.get ("name");
console.log ("name:" + name)
var value = LocalContractStorage.get ("value");
console.log("value:" + wvalue)
var obj = LocalContractStorage.get ("obij");
console.log("obj:" + JSON.stringify (obj))

by

del: function () {
var result = LocalContractStorage.del ("name");
console.log("del result:" + result)
}
}i
module.exports = SampleContract;
Advanced

In addition to the basic set, get, and del methods, LocalContractStorage also
provides methods to bind properties of smart contracts. We could read and write binded prop-
erties directly without invoking LocalContractStorage interfaces to get and set.
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Binding Properties

Object instance, field name and descriptor should be provided to bind properties.

Binding Interface

// define a object property named "“fieldname' to ‘obj  with,
—~descriptor.

// default descriptor is JSON.parse/JSON.stringify descriptor.
// return this.

defineProperty (obj, fieldName, descriptor);

// define object properties to ‘obj  from 'props’.

// default descriptor is JSON.parse/JSON.stringify descriptor.
// return this.

defineProperties (obj, descriptorMap) ;

Here is an example to bind properties in a smart contract.

'use strict';

var SampleContract = function () {

// The SampleContract ‘size’' property 1is a storage property..,
—Reads and writes to’  size will be stored on the chain.

// The “descriptor' 1is set to null here, the default JSON.
wstringify () and JSON.parse () will be used.

LocalContractStorage.defineMapProperty (this, "size");

// The SampleContract ‘value’' property is a storage property.._
—Reads and writes to' value' will be stored on the chain.
// Here is a custom ‘descriptor’ implementation, storing as a_
—string, and returning Bignumber object during parsing.
LocalContractStorage.defineMapProperty (this, "value", {
stringify: function (obj) {
return obj.toString();
}l
parse: function (str) {
return new BigNumber (str);

)

// Multiple properties of SampleContract are set as storage,,
wproperties in batches, and the corresponding descriptors use JSON_
wserialization by default

LocalContractStorage.defineProperties (this, {

name: null,
count: null

b)i
}i

module.exports = SampleContract;
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Then, we can read and write these properties directly as the following example.

SampleContract.prototype = {
// Used when the contract first deploys, can not be used a_
—second after the first deploy.
init: function (name, count, size, value) {
// Store the data on the chain when deploying the contract

this.name = name;
this.count = count;
this.size = size;

this.value = value;
by
testStorage: function (balance) {
// value will be read from the storage data on the chain,

—and automatically converted to Bignumber set according to the,

—~descriptor
var amount = this.value.plus (new BigNumber (2));
if (amount.lessThan (new BigNumber (balance))) {

return 0O

}i

Binding Map Properties

What‘s more, LocalContractStorage also provides methods to bind map proper-
ties. Here is an example to bind map properties and use them in a smart contract.

'use strict';

var SampleContract = function () {
// Set “SampleContract’''s property to ‘userMap . Map data then,,
—can be stored onto the chain using “userMap’
LocalContractStorage.defineMapProperty (this, "userMap");

// Set “SampleContract''s property to ‘userBalanceMap', and_
—custom define the storing and serializtion reading functions.
LocalContractStorage.defineMapProperty (this, "userBalanceMap", {
stringify: function (obj) {
return obj.toString();
bo
parse: function (str) {
return new BigNumber (str);

)i

// Set “SampleContract''s properties to mulitple map batches
LocalContractStorage.defineMapProperties (this, {

keylMap: null,

key2Map: null
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1)
}i

SampleContract.prototype = {
init: function () {
by
testStorage: function () {
// Store the data in userMap and serialize the data onto_,
—~the chain
this.userMap.set ("robin","1");
// Store the data into userBalanceMap and save the data,,
—onto the chain using a custom serialization function
this.userBalanceMap.set ("robin",new BigNumber (1)) ;
br
testRead: function () {
//Read and store data
var balance = this.userBalanceMap.get ("robin");
this.keylMap.set ("robin", balance.toString());
this.key2Map.set ("robin", balance.toString());

}i

module.exports = SampleContract;

Iterate Map

In contract, map does‘t support iterator. if you need to iterate the map, you can use the fol-
lowing way: define two map, arrayMap, dataMap, arrayMap with a strictly increasing counter
as key, dataMap with data key as key.

"use strict";

var SampleContract = function () {
LocalContractStorage.defineMapProperty (this, "arrayMap");
LocalContractStorage.defineMapProperty (this, "dataMap");
LocalContractStorage.defineProperty (this, "size");

}i

SampleContract.prototype = {
init: function () {
this.size = 0;

by

set: function (key, value) {
var index = this.size;
this.arrayMap.set (index, key);
this.dataMap.set (key, value);
this.size +=1;

}I

get: function (key) {
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return this.dataMap.get (key);
b,

len: function () {
return this.size;

}y

iterate: function(limit, offset) {
limit = parselInt (limit);
offset = parselnt (offset);
if (offset>this.size) {
throw new Error ("offset is not valid");

}

var number = offset+limit;

if (number > this.size) {
number = this.size;

}

var result = "";

for (var i=offset;i<number;i++) {
var key = this.arrayMap.get (1i);
var object = this.dataMap.get (key);

result += "index:"+i+" key:"+ key + " value:" +object+"_
(_>H,
}
return result;
}
}i
module.exports = SampleContract;

Next step: Tutorial 5

Interacting with Nebulas by RPC API

05 Interacting with Nebulas by RPC API

YouTube Tutorial

Nebulas chain node can be accessed and controlled remotely through RPC. Nebulas chain
provides a series of APIs to get node information, account balances, send transactions and
deploy calls to smart contracts.

The remote access to the Nebulas chain is implemented by gRPC, and also could be ac-
cessed by HTTP via the proxy (grpc-gateway). HTTP access is a interface implemented by
REST(ul, with the same parameters as the gRPC interface.
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API

We‘ve implemented RPC server and HTTP sercer to provide API service in Go-Nebulas.

Modules

All interfaces are divided into two modules: API and Admin.
» API: Provides interfaces that are not related to the user‘s private key.
* Admin: Provides interfaces that are related to the user‘s private key.

It‘s recommended for all Nebulas nodes to open API module for public users and Admin
module for authorized users.

Configuration

RPC server and HTTP server can be configured in the configuration file of each Nebulas
node.

rpc {
# gRPC API service port
rpc_listen: ["127.0.0.1:8684"]
# HTTP API service port
http_listen: ["127.0.0.1:8685"]
# Open module that can provide http service to outside
http_module: ["api", "admin"]

Example
HTTP

Here is some examples to invoke HTTP interfaces using curl.

GetNebState

We can invoke GetNebState in API module to fetch the current state of local Nebulas
node, including chain identity, tail block, protocl version and so on.

> curl —-i —-H Accept:application/json —-X GET http://localhost:8685/
—vl/user/nebstate

{"result":{"chain_id":100, "tail":
—~"0aalcceb7801bl110£dd5217bal0a4356780c940133924d1cladeb60336934dabl

(_}", "lib":

~"0000000000000000000000000000000000000000000000000000000000000000

<", "height":"479", "protocol_version":"/neb/1.0.0", "synchronized
".faloc, = ‘CLD.}.UII"."O.W.O"}}
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UnlockAccount

We can invoke UnlockAccount in Admin module to unlock an account in memory. All
unlocked accounts can be used to send transactions directly without passphrases.

> curl —-i -H 'Content-Type: application/Jjson' —-X POST http://
—~localhost:8685/v1/admin/account/unlock -d '{"address":
—"NnINrMKTYESZRCwPFDLFKiKREzZKaN1nhQvz", "passphrase": "passphrase"}

]
—

{"result":{"result":true}}

RPC

RPC server is implemented with GRPC. The serialization of GPRC is based on Protocol
Buffers. You can find all rpc protobuf files in Nebulas RPC Protobuf Folder.

Here is some examples to invoke rpc interfaces using golang.
GetNebState

We can invoke GetNebState in API module to fetch the current state of local Nebulas
node.

import (
"github.com/nebulasio/go—-nebulas/rpc"
"github.com/nebulasio/go-nebulas/rpc/pb"

// GRPC server connection address configuration
addr := fmt.Sprintf("127.0.0.1:%d",uint32(8684))
conn, err := grpc.Dial (addr, grpc.WithInsecure())
if err !'= nil {

log.Warn("rpc.Dial () failed:", err)
}

defer conn.Close ()

// API interface to access node status information
api := rpcpb.NewAPIServiceClient (conn)
resp, err := ac.GetNebState (context.Background(), & rpcpb.
—GetNebStateRequest {})
if err !'= nil {
log.Println ("GetNebState", "failed", err)
} else {
log.Println ("GetNebState tail", resp)

LockAccount
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Account n1NrMKTYESZRCwWPFDLFKiKREzZKaN1nhQvz has been unlocked after
invoking v1/admin/account/unlock via HTTP request above. @ We can invoke
LockAccount in Admin module to lock it again.

import (
"github.com/nebulasio/go-nebulas/rpc"
"github.com/nebulasio/go-nebulas/rpc/pb"

// GRPC server connection address configuration
addr := fmt.Sprintf("127.0.0.1:%d",uint32(8684))
conn, err := grpc.Dial (addr, grpc.WithInsecure())
if err !'= nil {

log.Warn("rpc.Dial () failed:", err)

}

defer conn.Close ()

// Admin interface to access, lock account address
admin := rpcpb.NewAdminServiceClient (conn)
from := "nlNrMKTYESZRCwPFDLFKiKREzZKaNlnhQvz"
resp, err = management.LockAccount (context.Background(), & rpcpb.
—LockAccountRequest {Address: from})
if err !'= nil {
log.Println ("LockAccount", from, "failed", err)
} else {
log.Println ("LockAccount", from, "result", resp)

API List

For more interfaces, please refer to the official documentation:
* API Module
* Admin Module.

Next

Nice job! Let‘s join official Testnet or Mainnet to enjoy Nebulas now!

Join the Testnet Join the Mainnet

DApp Development

e Tutoriales [PDF]
« ExtensiAsn para el navegador Chrome (Similar as MetaMask)

* Contratos inteligentes
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SDK

Javascript SDK
JAVA SDK
PHP SDK

Python SDK

Web NebPay SDK, How to use NebPay in your Dapp
Android NebPay SDK

10S NebPay SDK

Standard Token

* NRC20
* NRC721

Community Tools

Nebulearn (credit: Tehjr)

Demo DApp (credit: ChengOrangelu, yupnano, Kurry)

Nebulas&React (thanks to Howon)

Debug Tools (thanks to xiwangzishi)

Documentos oficiales de Nebulas

« El Papel Naranja de Nebulas 4AT Nebulas Governance. Puedes acceder al repositorio
aquAm.

« El Papel Malva de Nebulas 4AT Protocolo de Incentivo para Desarrolladores: [InglAl's],
[Chino], Es, Puedes acceder al repositorio aquAI, Acerca de Mauve Paper y el Protocolo
de Incentivo para Desarrolladores

* El Papel Amarillo de Nebulas 4AT el Nebulas Rank: [InglAT's], [Chino], [Coreano], [Por-
tuguAl's], Es, Puedes acceder al repositorio aquAm, InterpretaciAsn oficial de AAIJNeb-
ulas Rank: Yellow PaperaAl

* El Papel Blanco TATcnico de Nebulas: [InglAl’s], [Chino], Es.
« El Papel Blanco No TAI'cnico de Nebulas.

Como siempre, las traducciones y los informes de errores son siempre bienvenidos.
Aprende mAgs sobre cAsmo contribuir.
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IntroducciAsn a Nebulas

IntroducciAsn.

* Primeros pasos.

AdministraciAsn de cuentas.

¢ Transacciones.

Aplicaciones descentralizadas

» CAsmo crear una DApp: Primera parte, Segunda parte, Tercera parte.

* Detalles del algoritmo de valoraciAsn de contratos inteligentes: Primera parte, Segunda
parte.

* Otros recursos Nueva caracterAmstica en los contratos inteligentes de la red Nebulas.
CAsmo obtener tokens testnet, guAma paso a paso. A£Por quAl elegir Nebulas en una
Hackathon?. CAsmo construir una DApp usando Nuxt.js y Nebulas, escrito por Honey
Thakuria. JavaScript y Smart Contracts: una introducciAsn a Nebulas para desarrol-
ladores de contratos inteligentes de Ethereum, escrito por Michal Zalecki.

CAsmo usar la cartera de Nebulas

Web Wallet: https://github.com/nebulasio/web-wallet
» CAsmo crear una cartera Nebulas.
« CAsmo enviar NAS desde tu cartera Nebulas.
« CAsmo firmar una transacciAsn sin conexiAsn.
e Visualizar informaciAsn de la cartera.
* Verificar el estado de una transacciAsn.
* Implementar un contrato inteligente.
* Realizar una llamada a contrato inteligente.

» CAsmo usar NebPay en una Dapp.

Preguntas y respuestas en Reddit

Tech Reddit AMA

Nebulas’ First Reddit AMA Recap

Live Reddit AMA with Nebulas Founder Hitters Xu

Nebulas AMA Series#1 Testnet with Nebulas Co-Founder Robin Zhong
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* Nebulas AMA Series#2 Testnet with Nebulas Co-Founder Robin Zhong

* Nebulas AMA Series#3 General Question with Nebulas Co-Founder Robin Zhong

* Answers from AMA with Nebulas developer Roy Shang

Nos alegra inmensamente que estAl’s considerando escribir tutoriales 0 documentos sobre
Nebulas. Si ya has escrito algo, por favor avAmsanos por medio de un issue, y aAsadiremos tu
nombre y tu enlace a esta pAagina tan pronto como nos sea posible.

Design Overview

Smart Contracts
Blockchain Consensus ir ________ i
: DIP i RPC
Block Transaction Address Chain DPoS L !
Blocks Pool | | Transactions Pool PEE i PoD i i NR i
NV
E LLVIM i Ve
Crypto Net Storage

XXX

XXX has been implemented

YYY i YYY will be implemented later

TODO: More features described in our whitepaper, such as NR, PoD, DIP and NF,
will be integrated into the framework in later versions very soon.

Core Dataflow

Here is a core workflow example to explain how Nebulas works in current version. For
each Nebulas node, it keeps receiving blocks or transactions from network and mining new

block locally.

1.4. CAsmo colaborar

42



https://medium.com/nebulasio/nebulas-ama-series-2-testnet-with-nebulas-co-founder-and-cto-robin-zhong-b54a1b33b85e
https://medium.com/nebulasio/nebulas-ama-series-3-general-question-with-nebulas-co-founder-and-cto-robin-zhong-329d01250e00
https://medium.com/nebulasio/answers-from-the-ama-with-nebulas-lead-core-developer-roy-shang-c4382ac09424
../../how-to-contribute.md
https://nebulas.io/docs/NebulasTechnicalWhitepaper.pdf

nebulas Documentation, VersiAsn 1.0

‘ Net | ‘ BlockPool | ‘ Block | ‘ Consensus | ‘ Chain | ‘TXSF’OO| | ‘ Transaction |
T T T T T T T
new blocks from netwo;k / E E E E E E
receive a new block o ! ! ! ! ! !
: dispatch to E E E E E E
E | werify integrity E E E E E
E E | wverify hash E E E E
E E | verify proposer | E E E
o - 5 5
e o 5 5
E | search parent | | ‘: E E
e I | |
E i verify execution E E E E E
o E I 5 5
E E E(Ljite transactions E E E E
| | g:wd | | | |
E E E verify world state E E E E
| _ right | | | | |
| accepted ! | R | |
. | | | = | |
new transactions from network /| X X X X X
receive a new transaction >E E E E E E E
| dispatchto | X | X .’_: i
E E E E E E verify intergrity E
- 5 o o
E E E E E i accepted E
; ; ; ; ; ; ;
new blocks minted locally /| ! ! ! A
| | | create a new block | | | |
E E E return a new block E E E E
E E E E pack transaétions "_E E
E E E 51 return avaiiable transactions E E
E E | seal block | E E E
E E i return sealed block _ | E E E
E E E | sign block E E E
E, broadcast n;aw black i i E E E
‘ Net | ‘ BlockPool | ‘ Block | ‘ Consensus | ‘ Chain | ‘szPooI | ‘ Transaction

More Details
Blockchain
Modelo

Nebulas utiliza un modelo de cuentas en vez del modelo UTXO (Unspent Transaction
Output). La ejecuciAsn de transacciones requiere el consumo de gas.
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Estructura de datos

Estructura de los bloques

o ————— f————————— o ————— +
| DblockHeader | transacciones | dependencias |
o o ———————— o +

* blockHeader: informaciAsn de encabezado
e transactions: matriz de transacciones

« dependency: relaciAsn de dependencias entre transacciones

Estructura del encabezado de los bloques

fom fo——————— e o e +———
Gt ——— +

| chainid | hash | parentHash | coinbase | timestamp |
—alg | sign |

e tom—————— fomm fo—m Fomm +———=
Gt ——— +

fomm - e Fommm Fom +

| stateRoot | txsRoot | eventsRoot | consensusRoot |
+———— +———— o —————— +

* chainid: identificador de la cadena a la que pertenece el bloque

* hash: hash del bloque

 parentHash: hash del bloque padre

* coinbase: cuenta que recibirAa la recompensa de acuAsaciAsn (minting reward)

* timestamp: el nAZmero de nanosegundos transcurridos desde el 1 de enero de 1970, UTC
* alg: algoritmo de firma (signature) utilizado

* sign: firma del hash del bloque

» stateRoot: hash raAmz del estado de cuenta

« txsRoot: hash raAmz del estado de la transacciAsn

« eventsRoot: hash raAmz del estado de los eventos

» consensusRoot: estado del consenso, incluyendo proponente y dinastAma de validadores

Estructura de las transacciones
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o +——— +—— - o +——— e
===+

| chainid | hash | from | to | wvalue | nonce | _
—timestamp |

o e +—— - o o e
o=+

- o o +

| data | gasPrice | gasLimit |

- o o +

* chainid: identificador de la cadena a la que pertenece el bloque

* hash: hash de la transacciAsn

+ from: direcciAsn de la cartera del emisor

« to: direcciAsn de la cartera del receptor

* value: monto transferido

* nonce: nonce de la transacciAsn

* timestamp: el nAZmero de nanosegundos transcurridos desde el 1 de enero de 1970, UTC
* alg: algoritmo de firma (signature) utilizado

* sign: firma del hash del bloque

o data: datos de la transacciAsn, incluyendo el tipo de transacciAsn (binaria, imple-
mentaciAgsn de contrato inteligente, llamada a contrato inteligente) y su payload.

* gasPrice: el precio unitario del gas consumido por la transacciAsn

+ gasLimit: la cantidad mAaxima permitida de gas a consumir en la transacciAsn

ActualizaciAsn del blockchain

En nuestra opiniAsn, un blockchain deberAma ocuparse Aznicamente de procesar nuevos
bloques para lograr un crecimiento seguro y eficiente. Aun mAas: un blockchain sAslo puede
obtener nuevos bloques a travAl's de dos canales, que detallamos a continuaciAsn.

Desde la red

A causa de la inestabilidad en la latencia de la red, es imposible asegurar directamente que
los nuevos bloques recibidos se puedan vincular a la cadena actual. AsAm, se hace necesaria la
implementaciAsn de pozos de bloque (blocks pool) para almacenar los nuevos bloques.

Desde un minero local

En principio, necesitamos que el pozo de transacciones almacene las transacciones
recibidas desde la red. A partir de ello, es necesario esperar a que se genere un nuevo bloque a
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travAl's de un componente local de consenso, tal como DPoS.

Sin importar la procedencia del nuevo bloque, Nebulas utiliza los mismos pasos para
procesarlo; veamos esos pasos en detalle.

<the new block exists in blnckchain?)ﬂ@

no

<the block's hash is right?)%
¢y55
E<rr1|::nr|E! transactions in the bluck?>'(

l}fes
<the transaction's hash is right?%
&-.I'ES
Y o no
the transaction's sign is right? A

VES

<the block can be verified by the consensus algurithm?%
i}fes

FT'—S<the block's parent exists in blnckchain?>ri

[clone the block's parent's world states) [cache the block in block pnnl)

¥

[execute all transactions in the blm:l-:)

<the state root matches?)rE)@
l'_-.:'es

[append the block to blnckchain)

T
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Estado global

Cada bloque contiene el estado global, que se compone del estado de cuatro componentes
que detallamos abajo. Todos ellos son mantenidos mediante Merkle Trees.

Estado de cuentas

Todas las cuentas del bloque actual se almacenan en Estados de Cuentas.

Las cuentas se dividen en dos tipos: normales, y contratos inteligentes.

Normales

Incluye:
¢ Direcciones de carteras
¢ Balance

* nonce: el nonce de cada cuenta, cuyo valor se incrementa de 1 en 1.

Contratos Inteligentes

Incluye:
* Direcciones de contratos inteligentes
* Balance

 Lugar de nacimiento: el hash de la transacciAsn en la que tuvo lugar la imple-
mentaciAsn del contrato.

¢ Variables: Contiene todos los valores de las variables del contrato.

Estados de transacciones

Todas las transacciones enviadas al blockchain se almacenan en Estados de Transacciones.

Estados de eventos

Mientras se ejecutan las transacciones, es posible que se disparen mAZltiples eventos.
Todos los eventos disparados por transacciones en el blockchain se almacenan en Estados de
Eventos.
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Estado del Consenso

El contexto del algoritmo de consenso se almacena en Estado de Consenso.
Con respecto a DPoS, el estado del consenso incluye:

* timestamp: el timestamp actual.

* proposer: propositor actual.

« dynasty: dinastAma de validadores actual.

SerializaciAsn

Elegimos utilizar Protocol Buffers para la serializaciAsn general, en vista de los siguientes
beneficios que otorga:

* Solidez comprobada a gran escala.

« Eficiencia. Omite key literals y en su lugar utiliza codificaciAsn varint.
* Brinda soporte a multi-tipos.

* Brinda soporte a clientes multilenguaje.

API fAacil de utilizar.

Su schema es ideal para las comunicaciones.

* Su schema es ideal para hacer versionado y extensiones; por ejemplo, para aAsadir
nuevos campos de mensaje o para dejar otros en desuso.

En especial y para mejorar la legibilidad del cAsdigo de los contratos inteligentes, uti-
lizamos JSON en vez de protobuf para su codificaciAsn.

SincronizaciAsn

En ocasiones recibiremos un bloque cuya altura es mucho mayor que la del AZltimo bloque
de la cadena. Cuando esto ocurre, necesitamos sincronizar los bloques desde los nodos de pares
para estar a tono con ellos.

Nebulas provee dos mAl'todos para la sincronizaciAsn de bloques con nodos de pares:
Chunks Downloader y Block Downloader. Si la diferencia es mayor a 32 bloques, debemos
elegir Chunk Downloader para descargar gran cantidad de bloques en trozos. Si no, elegiremos
Block Downloader para descargar los bloques uno a la vez.

Chunks Downloader

El chunk es una colecciAsn de 32 bloques sucesivos. Chunks Downloader nos permite
descargar, cada vez, un mAaximo de 10 chunks que suceden a nuestro AZltimo bloque. Este
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mecanismo nos ayuda a minimizar el nAZmero de paquetes de red y a lograr una mayor seguri-
dad.

Procedimiento

1. x%A*xx envAma su AZltimo bloque a una cantidad _n_ de pares,_
—remotos.

2. Los pares remotos localizan el _chunk_ %*Cxx gque contiene el
~A%1timo bloque de *xAxx.

3. Los pares remotos le envAEan a *+*A*x el encabezado de x*Cx*, los
—.encabezados de los siguientes 9 _chunks_ despulll’s de **Cx*, y
—~1los hashes de todos esos encabezados.

4. Si *xAx* recibe mAas de la mitad de los mismos encabezados x*Hxx,
<. x%A*x intentarBAa sincronizar los _chunks_ representados por,,

sk x*H** .

—

—

5. Si *xAx* recibiAs todos los chunks representados por *xHxx y los_
—enlazAs correctamente a su cadena, se repite todo el proceso,
—~desde el punto 1.

En los pasos 1 a 3, utilizamos la decisiAsn mayoritaria para confirmar los chunks en la
cadena canAsnica. Luego, descargamos los bloques en los chunks del paso 4.

Nota

* ChunkHeader contiene una matriz de 32 bloques hash mAas el hash de la matriz.

e ChunkHeaders contiene una matriz de 10 ChunkHeaders mAas el hash de la ma-
triz.

AquAm podemos observar un diagrama de este procedimiento de sincronizaciAsn:
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The Diagram of Sync Process

Hi

Block Downloader

node peers
SyncTask SyncTasks | ‘ SyncSenvices
U U U U
I I I I
I I I
: :Step 1: Sync ChunkHeaders :, : :
I I I I
! ChunkHeaders request ! ! !
| (This ChunkHeaders contains many chunks' headers, and the ndmber is 10 for now) i
T T T )
| | | | generate |ChunkHeaders
| | | P
i :1 ChunkHeaders i i
| [y T 1
:1 process ChunkHeaders : : i
[ 1 I I
: verify peers : : i
' (if it's the peer we send request to) ' ' '
i i i i
| verify ChunkHeaders | | |
':' i i i
| wverify if enough ChunkHeaders received | | |
! (enough consistent ChunkHeaders from peers) ! ! !
i i i i
!sync ChunkHeaders successfully | | |
':l i i i
I ] I I
- : Step 2: Sync ChunkData : - -
I T I I
: request chunk data of chunks in the ChunkHeaders ome by one i ‘_:
: : : | generate |ChunkData
i i i ;
I I I I
! 1 ChunkData ! !
:, process ChunkData | i i
: verify ChunkData : : :
| | |
I I I I
1 push blacks in ChunkData into block pool one by one ] ] ]
| i i i
I I I I
I I I I
: sync ChunckData succeed ; : : i
: (all the chunks in the ChunkHeaders received) i i i
I I I I
| set next sync point to the new tail block | | |
i i i
! ! !
SyncTask ‘ SyncTasks | ‘ SyncSenvices

Cuando la diferencia de longitud entre nuestra cadena local y la cadena canAsnica es
menor a 32, utilizaremos Block Downloader para descargar los bloques faltantes, uno a la vez.

Procedimiento

1. **Cxx*
—que la
2. **xAx*x
—bloqgque

transfiere el nuevo bloque **Bx*x a *xAxx y **xAxx encuentra,
altura de **Bxx es mayor que la del AZltimo bloque actual.
reenvima el hash del bloque **Bx* a *+Cx* para descargar el

padre de *xBxx.

3. Si x*Ax*x recibe el bloque padre de xxBxx,
—enlazar el bloque *+*B*x con el AXltimo bloque de la cadena de

kA A KK,

x%Ax* intentarAa,
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4. Si falla, **A*x volverAa al paso 2 y continuarAa descargando el
—bloque padre de x*Bxx. Si no falla, el proceso termina.

El procedimiento se repite hasta que A queda totalmente sincronizado con la cadena
canAsnica.

AquAm podemos ver un diagrama de este procedimiento:

The Diagram of Download Process

node peers
blockpool blockpoaol
| |
| |
R — blockdata | !
: werify block

<

|
' can't find parent block

(otherw|se use sync chunk projcedure)

<

downlogd parent of reveived block
(send bpck block hash and sign)

|
I
|
I
|
|
I
[ I
| block height - tail block height(< 32 |
[ I
I
I
:
I
|
I
|

[
|
: >
: L_ngjfitf"e request
| P
: :__E_r_tg_;:_:_are parent block data
i |
] ] parent block data| :
| |
blockpool blockpool

Merkle Patricia Tree

IntroducciAsn: Radix Tree

Referencia

Un Radix Tree que utiliza una direcciAsn a modo de clave tendrAa las siguientes carac-
terAmsticas:

* Las direcciones se representan mediante caracteres hexadecimales.
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« Cada nodo del Aarbol es una matriz de 16 elementos (0123...def).

* Nodos leaf: su valor puede ser cualquier dato binario.

¢ non-leaf node: su valor es un hash calculado en base a los datos de sus nodos _children.

Para una direcciAsn de 160-bits, la altura mAaxima del Aarbol es 40.

‘ Root - [null, null, null, null, null, null, hash_8&, null, null, null, hash_a, null, null, null, null, null] |
6
— a T
\ [0, null * 14] | \ [null =9, 7, null * 8] |
0 7
¥ ¥
\ [uil, 1, null* 13] | \ [wll, 1, null* 13] |
: T
: 1
1 ¥
\ [0, null * 14, 1 |
0 f
\ [null "2, 3, null * 13] | | [0, null * 15] |
a 3 ?
s 5
L] v
\ 0x607...a - [null* 16, value] | | 0xar108..6 - [null* 16, value] | | Oxa77f0..5 - [null * 16, value]

Problemas: mucho espacio para una entrada sencilla; 40 pasos para cada lookup

Avanzado: Merkle Patricia Tree

Referencia, http://gavwood.com/Paper.pdf

Para reducir el espacio de almacenamiento de Radix Tree, los nodos en Merkle Patricia

Tree se dividen en tres tipos:
* nodo de extensiAsn: comprime los nodos utilizando prefijos comunes.
* nodo hoja: comprime los nodos utilizando prefijos AZnicos

e nodo rama: Amdem a los nodos en el Radix Tree.

‘ Root - branch - [null, null, null, null, null, null, hash_&, null, null, null, hash_a, null, null, null, null, null}

./6 @

‘ leaf - [encode(01...a), value]

| branch - [hash_0, null * 14, hash_f]

/ 0 f
[ teaf - [encodei3..8), value] | [ leaf - [encode(0...5), value] |
|:| branch node, format: [i1, i2, ..., i16]
_ extension node, format: [encoded prefix, next to lookup]
I:I leaf node, format: [encoded suffix, value]
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CAsmo almacenar Merkle Patricia Tree
Almacenamiento de los pares clave/valor

hash(value) = sha3(serialize(value))

key = hash(value)

CAsmo actualizar Merkle Patricia Tree
Consulta

DFS de arriba hacia abajo

Actualizar, Eliminar 