
PD-13.0 Testing



PD-13.1 Types of tests
• Requirements / Design review

• Incentive / token design – economics simulation

• Formal verification

• Functional Testing

• Unit tests  (solidity & javascript)

• End to end tests

• Security test / audit

• Performance / load

• Compatibility browsers/wallets

• Smart contract interfaces

• Mutation testing / fuzzing

• Regression testing

• API testing

• State machine testing

• CRUD testing

• Audits



PD-13.1 10 Tips to Writing Good Unit Tests

1. Make Them Short

2. Don't Repeat Yourself

3. Prefer Composition Over Inheritance

4. Make Them Fast

5. Make Them Deterministic

6. Don't Ignore Tests

7. Test Your Tests

8. Name Your Tests Well

9. One Logical Assertion Per Test

10. Design Your Tests

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

https://dzone.com/articles/10-tips-to-writing-good-unit-tests

https://en.wikipedia.org/wiki/Composition_over_inheritance
https://dzone.com/articles/10-tips-to-writing-good-unit-tests


PD-13.2 Remix – unit tests

https://remix-ide.readthedocs.io/en/latest/unittesting.html

https://remix-ide.readthedocs.io/en/latest/unittesting.html


PD-13.2 Remix test – example 1: SimpleStorage

https://remix-ide.readthedocs.io/en/latest/unittesting.html

https://remix-ide.readthedocs.io/en/latest/assert_library.html

https://github.com/ethereum/remix-project/blob/master/libs/remix-tests/tests/examples_1/simple_storage_test.sol

https://remix-ide.readthedocs.io/en/latest/unittesting.html
https://remix-ide.readthedocs.io/en/latest/assert_library.html
https://github.com/ethereum/remix-project/blob/master/libs/remix-tests/tests/examples_1/simple_storage_test.sol


PD-13.2 Remix test – example 2: SimpleStorage

https://github.com/ethereum/remix-project/blob/master/libs/remix-tests/tests/examples_2/simple_storage_test.sol

https://github.com/ethereum/remix-project/blob/master/libs/remix-tests/tests/examples_2/simple_storage_test.sol


PD-13.2 Remix test: Assert Library

https://remix-ide.readthedocs.io/en/latest/assert_library.html

https://remix-ide.readthedocs.io/en/latest/assert_library.html


PD-13.3 Remix generate testfile

https://github.com/web3examples/ethereum/blob/master/test_examples/Mapping.sol

https://github.com/web3examples/ethereum/blob/master/test_examples/Mapping.sol


PD-13.4 Remix: test Mapping.sol

https://github.com/web3examples/ethereum/blob/master/test_examples/Mapping.sol

https://github.com/web3examples/ethereum/blob/master/test_examples/Mapping.sol


PD-13.4 Remix: Mapping_test.sol

https://github.com/web3examples/ethereum/blob/master/test_examples/Mapping_test.sol

https://github.com/web3examples/ethereum/blob/master/test_examples/Mapping_test.sol


PD-13.5 Remix try and catch

https://github.com/web3examples/ethereum/blob/master/test_examples/SafeMath_test.sol

https://github.com/web3examples/ethereum/blob/master/test_examples/SafeMath_test.sol


PD-13.6 Truffle tests - Solidity
Solidity

Assert.equal(x, y, “error");

Assert.balanceEqual(x, y, message) 
Assert.balanceIsNotZero(x, message) 
Assert.balanceIsZero(x, message) 
Assert.balanceNotEqual(x, y, message) 
Assert.equal(x, y, message) 
Assert.fail(message) 
Assert.isAbove(x, y, message) 
Assert.isAtLeast(x, y, message) 
Assert.isAtMost(x, y, message) 
Assert.isBelow(x, y, message) 
Assert.isEmpty(x, message) 
Assert.isFalse(x, message) 
Assert.isNotEmpty(x, message) 
Assert.isNotZero(x, message) 
Assert.isTrue(x, message) 
Assert.isZero(x, message) 
Assert.lengthEqual(x, y, message)
Assert.lengthNotEqual(x, y, message)
Assert.notEqual(x, y, message) 

https://www.trufflesuite.com/docs/truffle/testing/writing-tests-in-solidity

https://github.com/trufflesuite/truffle/blob/develop/packages/resolver/solidity/Assert.sol

https://www.trufflesuite.com/docs/truffle/testing/writing-tests-in-solidity
https://github.com/trufflesuite/truffle/blob/develop/packages/resolver/solidity/Assert.sol


PD-13.6 Solidity: before / after hooks

https://www.trufflesuite.com/docs/truffle/testing/writing-tests-in-solidity#before-after-hooks

https://www.trufflesuite.com/docs/truffle/testing/writing-tests-in-solidity#before-after-hooks


PD-13.6 Truffle tests: MetaCoin.sol

https://github.com/web3examples/ethereum/tree/master/test_examples/truffle_test/contracts

https://github.com/web3examples/ethereum/tree/master/test_examples/truffle_test/contracts


PD-13.6 Truffle - solidity test

https://github.com/web3examples/ethereum/tree/master/test_examples/truffle_test/test

https://github.com/web3examples/ethereum/tree/master/test_examples/truffle_test/test


PD-13.6 Testresult TestMetaCoin.sol

>truffle test test\TestMetaCoin.sol
Using network 'development'.

Compiling your contracts...
===========================
> Compiling .\contracts\ConvertLib.sol
> Compiling .\contracts\MetaCoin.sol
> Compiling .\contracts\Migrations.sol
> Compiling .\contracts\ConvertLib.sol
> Compiling .\contracts\MetaCoin.sol
> Compiling .\test\TestMetaCoin.sol

TestMetaCoin
√ testInitialBalanceUsingDeployedContract (211ms)
√ testInitialBalanceWithNewMetaCoin (208ms)

2 passing (14s)

>tree /f

│   LICENSE

│   truffle-config.js

│

├───build

│   └───contracts

│           ConvertLib.json

│           MetaCoin.json

│           Migrations.json

│

├───contracts

│       ConvertLib.sol

│       MetaCoin.sol

│       Migrations.sol

│

├───migrations

│       1_initial_migration.js

│       2_deploy_contracts.js

│

└───test

metacoin.js

TestMetaCoin.sol

https://github.com/web3examples/ethereum/tree/master/test_examples/truffle_test/test

https://github.com/web3examples/ethereum/tree/master/test_examples/truffle_test/test


PD-13.7 Truffle tests - Javascript

Javascript

it('should ….', async () => {
assert.equal(x, y, “error");

});

assert.equal(x, y, message) 
assert.notEqual(x, y, message) 
….

https://mochajs.org/

https://www.trufflesuite.com/docs/truffle/testing/writing-tests-in-javascript

https://www.chaijs.comhttps://www.trufflesuite.com/docs/truffle/reference/contract-abstractions#contract-abstraction-api

https://www.trufflesuite.com/docs/truffle/reference/contract-abstractions#contract-instance-api

https://mochajs.org/
https://www.trufflesuite.com/docs/truffle/testing/writing-tests-in-javascript
https://www.chaijs.com/
https://www.trufflesuite.com/docs/truffle/reference/contract-abstractions#contract-abstraction-api
https://www.trufflesuite.com/docs/truffle/reference/contract-abstractions#contract-instance-api


PD-13.7 Truffle tests Javascript

https://www.trufflesuite.com/docs/truffle/testing/writing-tests-in-javascript

https://github.com/web3examples/ethereum/tree/master/test_examples/truffle_test/test

https://www.trufflesuite.com/docs/truffle/testing/writing-tests-in-javascript
https://github.com/web3examples/ethereum/tree/master/test_examples/truffle_test/test


PD-13.7 Testresult metacoin.js

>truffle test test\metacoin.js

Using network 'development'.

Compiling your contracts...

===========================

> Compiling .\contracts\ConvertLib.sol

> Compiling .\contracts\MetaCoin.sol

> Compiling .\contracts\Migrations.sol

> Compiling .\contracts\ConvertLib.sol

Contract: MetaCoin

√ should put 10000 MetaCoin in the first account (80ms)

√ should call a Assert.that depends on a linked library (133ms)

√ should send coin correctly (621ms)

3 passing (1s)

>tree /f

│   LICENSE

│   truffle-config.js

│

├───build

│   └───contracts

│           ConvertLib.json

│           MetaCoin.json

│           Migrations.json

│

├───contracts

│       ConvertLib.sol

│       MetaCoin.sol

│       Migrations.sol

│

├───migrations

│       1_initial_migration.js

│       2_deploy_contracts.js

│

└───test

metacoin.js

TestMetaCoin.sol

https://github.com/web3examples/ethereum/tree/master/test_examples/truffle_test/test

https://github.com/web3examples/ethereum/tree/master/test_examples/truffle_test/test


PD-13.7 Extra functions / test events

• truffleAssert.eventEmitted(…)
• truffleAssert.eventNotEmitted(…)

https://github.com/rkalis/truffle-assertions

https://github.com/rkalis/truffle-assertions


PD-13.7 Testresult both tests
>truffle test
Using network 'development'.

Compiling your contracts...
===========================
> Compiling .\contracts\ConvertLib.sol
> Compiling .\contracts\MetaCoin.sol
> Compiling .\contracts\Migrations.sol
> Compiling .\contracts\ConvertLib.sol
> Compiling .\contracts\MetaCoin.sol
> Compiling .\test\TestMetaCoin.sol

TestMetaCoin
√ testInitialBalanceUsingDeployedContract (170ms)
√ testInitialBalanceWithNewMetaCoin (134ms)

Contract: MetaCoin
√ should put 10000 MetaCoin in the first account (78ms)
√ should call a Assert.that depends on a linked library (132ms)
√ should send coin correctly (603ms)

5 passing (15s)

>tree /f

│   LICENSE

│   truffle-config.js

│

├───build

│   └───contracts

│           ConvertLib.json

│           MetaCoin.json

│           Migrations.json

│

├───contracts

│       ConvertLib.sol

│       MetaCoin.sol

│       Migrations.sol

│

├───migrations

│       1_initial_migration.js

│       2_deploy_contracts.js

│

└───test

metacoin.js

TestMetaCoin.sol

https://github.com/web3examples/ethereum/tree/master/test_examples/truffle_test/test

https://github.com/web3examples/ethereum/tree/master/test_examples/truffle_test/test

