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Design of a Separable

Transition-Diagram Compiler”

MzLviy E. Conway
Directorate of Computers, USAF
L. G. Hanscom Field, Bedford, Mass.

A COBOL compiler design is presented which is compact
enough to permit rapid, one=pass compilation of a large sub-
set of COBOL on a moderately large computer. Versions of
the same compiler for smaller machines require only two work-
ing tapes plus a compiler tape. The methods given are largely
applicable to the construction of ALGOL compilers.

Introduction

This paper is written in rebuttal of three propositions
widely held among compiler writers, to wit: (1) syntax-
directed compilers [1] suffer practical disadvantages over
other types of compilers, chiefly in speed; (2) compilers
should be written with compilers; (3) Cosow [2] compilers
must be complicated. The form of the rebuttal is to de-
seribe a high-speed, one-pass, syntax-directed CoBot, com-
piler which ean be built by two people with an assembler
in less than a year.

The compiler design presented here has the following
properties.

1. It processes full elective CoBoL except for automatic
segmentation and its hyproduets, such as those properties
of the avrer verb which are affected by segmentation.
The verhs DEFINE, ENTER, USE and INCLUDE are accessible
to the design but were not included in the prototype coded
at the Case Computing Center.

2. It can be implemented as a true one-pass compiler
(with load-time fixup of forward references to procedure
names) on a machine with 10,000 to 16,000 words of high-
speed storage. In this configuration it processes a source
deck as fast as current one-pass algebraic compilers,

3. It can be segmented into many possible configura-
tions, depending on the source computer’s storage size,
such that (a) once a segment leaves high-speed storage it
will not be recalled; (b) only two working tapes are re-
quired, and no tape sorting is nceded. One such configura-
tion requires five segments for a machine with 8000 six-
bit characters of core storage.

Of course any compiler can be made one-pass il the high-

to make this design (in which all tables are accessed while
stored in memory) practical on contemporary computers.
None of these techniques is limited in application to CoBoL
compilers. The following specific techniques are discussed:
the coroutine method of separating programs, transition
diagrams in syntactical analysis, data name qualification
analysis, and instruction generation for conditional state-
ments.

The algorithms described were verified on the 5000-word
Burroughs 220 at the Case Inslitute of Technology Com-
puting Center. A two-pass configuration was planned for
that machine, and first-pass code was checked out through
the syntactical analysis. At the time the project was dis-
continued a complete CoBoL syntax checker was operating
at 140 fully-punched source cards per minute. (The Case
220 had a typical single-address instruction time of 100
microseconds.) Remarks presented later suggest that a
complete one-pass version of the compiler, which would
be feasible on a 10,000-word machine, would run at well
over 100 source cards per minute.

Coroulines and Separable Programs

That property of the design which makes it amenable to
many segment configurations is its separability. A program
organization is separable if it is broken up into processing
modules which communicate with each other according to
the following restrictions: (1) the only communication
between modules is in the form of discrete items of in-
formation; (2) the flow of each of these items is along
fixed, one-way paths; (3) the entire program can be laid
out so that the input is at the left extreme, the output is at
the right extreme, and everywhere in between all informa-
tion items flowing between modules have a component of
motion to the right.

Under these conditions each module may be made into
a coroutine; that is, it may be coded as an autonomous pro-
gram which communicates with adjacent modules as if
they were input or output subroutines. Thus, ecoroutines
are subroutines all at the same level, each acting as if it
were the master program when in fact there is no master
program.! There is no bound placed by this definition on
the number of inputs and outputs a coroutine may have.

The coroutine notion can greatly simplify the coneep-
tion of a program when its modules do not communicate
with cach other synchronously. Consider, as an example, a
program which reads cards and writes the string of char-
acters it finds, eolumn 1 of card 1 to eolumn 80 of card 1,
then column 1 of card 2, and =o on, with the following
wrinkle: every time there are adjacent asterisks they will
be paired off from the left and each “s%” will be replaced

© 2019 Ubie, Inc.
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The algorithms described were verified on the 5000-word

Burroughs 220 at the Case Inslitute of Technology Com-

A COBOL compiler design is presented which is compact puting Center. A two-pass configuration was planned for
enough to permit rapid, one-pass compilation of a large sub-  that machine, and first-pass code was checked out through Y: Call(X) X: Dem Ch
set of COBOL on a moderately large computer. Versions of  the syntactical analysis. At the time the project was dis-
the same compiler for smaller machines require only two work-  continued a complete CoBoL syntax checker was operating
ing tapes plus @ compiler tape. The methods given are largely  at 140 fully-punched source cards per minute. (The Case

applicable to the construction of ALGOL compilers. 220 had a typical single-address instruction time of 100
microseconds.) Remarks presented later suggest that a
Introduction complete one-pass version of the compiler, which would Detached

be feasible on a 10,000-word machine, would run at well
over 100 source cards per minute.

This paper is written in rebuttal of three propositions

widely held among compiler writers, to wit: (1) syntax- 1+
directed compilers [1] suffer practical disadvantages over Coroutines and Separable Programs
other types of compilers, chiefly in speed; (2) compilers
should be written with compilers; (3) Cosow [2] compilers That property of the design which makes it amenable to
must be complicated. The form of the rebuttal is to de- ~ Many segment configurations is its separability. A program Y: R.esume()() X: DemCh
seribe a high-speed, one-pass, syntax-directed Cosor, com-  Organization is separable if it is broken up into processing
piler which can be built by two people with an assembler ~ modules which communicate with each other according to X: Resume(Y)
in less than a year. the following restrictions: (1) the only communication

The compiler design presented here has the following ~ between modules is in the form of discrete items of in-
properties. formation; (2) the flow of each of these items is along

1. It processes full elective Conor except for automatic ~ fixed, one-way 'paths.; (3) the entire program can be .]aid
segmentation and its byproducts, such as those properties  ©ut s0 that the input is at theleft extreme, the output is at Resumed
of the ALTER verb which arc affected by segmentation. the right extreme, and everywhere in between all informa-

tion items flowing between modules have a component of

The verhs DEFINE, ENTER, USE and INCLUDE are accessible
to the design but were not included in the prototype coded
at the Case Computing Center.

2. It can be implemented as a true one-pass compiler

motion to the right.

Under these conditions each module may be made into
a coroutine; that is, it may be coded as an autonomous pro-
gram which communicates with adjacent modules as if
(with load-time fixup of forward references to procedure they were input or output subroutines. Thus, coroutines

names) on a machine with 10,000 to 16,000 words of high-  are subroutines all at the same level, each acting as if it X ends execunon
speed storage. In this configuration it processes a source  were the master program when in fact there is no master
deck as fast as current one-pass algebraic compilers, program.! There is no bound placed by this definition on
3. It can be segmented into many possible configura- the number of inputs and outputs a coroutine may have. *
tions, depending on the source computer’s storage size, y Thcfcoroutine notlilon c.:m gnzatlly Zimp]itfy the oon.cci) A
s e hioh < . ion of a program when its modules do not communicate . .
:::Tl} 1 that, (a) onoe a‘ Segm,ent ]m,‘ “ _}'lgl}-ap“d storage 1t with cach‘:)thgerr synchronously. Consider, as an example, a Tel'“lmated (Meth Ods acce SSlble)
not be recalled; (b) only two working tapes are re- : . :
. L. . program which reads cards and writes the string of char-
quired, and no tape sorting is needed. One such configura- acters it finds, eolumn 1 of card 1 to eolumn 80 of card 1,

tion requires five segments for a machine with 8000 six- then column 1 of card 2, and fo on, with the following

bit»charact.ers of core L wrinkle: every time there are adjacent asterisks they will . . . .
Of course any compiler can be made ore-pass if the high-  be paired off from the left and each “s+” will be replaced Figure 8: State diagram of Simula coroutines.
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The algorithms described were verified on the 5000-word

Burroughs 220 at the Case Inslitute of Technology Com-

A COBOL compiler design is presented which is compact puting Center. A two-pass configuration was planned for

enough to permit rapid, one-pass compilation of a large sub-  that machine, and first-pass code was checked out through Y: Call(X) X: Dem Ch
set of COBOL on a moderately large computer. Versions of  the syntactical analysis. At the time the project was dis-

the same compiler for smaller machines require only two work-  continued a complete CoBoL syntax checker was operating

ing tapes plus @ compiler tape. The methods given are largely  at 140 fully-punched source cards per minute. (The Case
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applicable to the construction of ALGOL compilers. 220 had a typical single-address instruction time of 100
microseconds.) Remarks presented later suggest that a
Introduction complete one-pass version of the compiler, which would Detached

be feasible on a 10,000-word machine, would run at well
over 100 source cards per minute.

This paper is written in rebuttal of three propositions
widely held among compiler writers, to wit: (1) syntax-
directed compilers [1] suffer practical disadvantages over
other types of compilers, chiefly in speed; (2) compilers )
should be written with compilers; (3) Conow [2] compilers That property of the design which makes it amenable to
must be complicated. The form of the rebuttal is to de- ~ Many segment configurations is its separability. A program
seribe a high-speed, one-pass, syntax-directed Cosor, com- ~ OTganization is separable if it is broken up into processing
piler which can be built by two people with an assembler modules which communicate with each other according to

Coroulines and Separable Programs

Y: Resume(X) X: Detach
X: Resume(Y)

in less than a year. the following restrictions: (1) the only communication
The compiler design presented here has the following ~ between modules is in the form of discrete items of in-
propertics. formation; (2) the flow of each of these items is along
1. It processes full elective CoBow except for automatic fixed, one-way paths; (3) the entire program can be .]aid

segmentation and its byproducts, such as those properties  ©ut s0 that the input is at theleft extreme, the output is at Resumed
of the ALTER verb which are affected by segmentation the right extreme, and everywhere in between all informa-
“ 7 tion items flowing between modules have a component of

The verhs DEFINE, ENTER, USE and INCLUDE are accessible
to the design but were not included in the prototype coded
at the Case Computing Center.

motion to the right.

Under these conditions each module may be made into
a coroutine; that is, it may be coded as an autonomous pro-
gram which communicates with adjacent modules as if

‘ A Programmer’s Best Friend
(with load-time fixup of forward references to procedure they were input or output subroutines. Thus, coroutines

names) on a machine with 10,000 to 16,000 words of high-  are subroutines all at the same level, each acting as if it X ends executlon
speed storage. In this configuration it processes a source were the master program when in fact there is no master
deck as fast as current one-pass algebraic compilers, program.! There is no bound placed by this definition on

3. It can be segmented into many possible confizura-  the number O'f input-g and outputs a c-orou.tinc may have. x —
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will not be recalled; (b) only two working tapes are re- . : :

uired, and no tape sorting is needed. One such confieur program which reads cards and writes the string of char-
a T tape sorting Is t e CONRGUIA- 4 oters it finds, column 1 of card 1 to column 80 of card 1,
tion requires five segments for a machine with 8000 six- then column 1 of card 2, and fo on, with the following )
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fun getProfile(id: Int, f: (Profile) -> Unit)

fun loadProfile(id: Int) {
getProfile(token) { profile ->
showProfile(profile)
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suspend fun getProfile(id: Int): Profile
suspend fun loadProfile(id: Int) {

val profile = getProfile(token)
showProfile(profile)
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suspend fun getProfile(id: Int): Profile

suspend fun loadProfile(id: Int) {
val profile = getProfile(token)

showProfile(profile
1 —. CHR#9S
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suspend fun getProfile(id: Int): Profile

suspend fun loadProfile(id: Int) {
val profile = getProfile(token)
showProfile(profile)
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suspend fun getProfile(id: Int): Profile
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suspend fun getProfile(id: Int): Profile
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suspend fun getProfile(id: Int): Profile

fun loadProfile(id: Int) {
val profile = getProfile(id)
showProfile(profile)
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suspend fun getProfile(id: Int): Profile

fun loadProfile(id: Int) {
val profile = getProfile(id) // Compile Error
showProfile(profile)
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suspend fun getProfile(id: Int): Profile

fun loadProfile(id: Int) {
val profile = getProfile(id) // Compile Error
showProfile(profile)
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suspend fun getProfile(id: Int): Profile

suspend fun loadProfile(id: Int) {
val profile = getProfile(id) // OK
showProfile(profile)
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suspend fun getProfile(id: Int): Profile
suspend fun loadProfile(id: Int) {----- BItA

val profile = getProfile(id) :--:----- rh
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suspend fun getProfile(id: Int): Profile

suspend fun loadProfile(id: Int) {
val profile = getProfile(id)
showProfile(profile)
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fun launch(
block: suspend () -> Unit
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fun launch(
block: suspend () -> Unit

) 1 .1}
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fun launch(
block: suspend () -> Unit

) 1 .1}
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launch {
val dataSource = ProfileDataSource()
showLoading()
dataSource.loadProfile(10)
hideLoading()

¥
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launch {
val dataSource = ProfileDataSource()
showLoading()
dataSource. loadProfile(10)
hideLoading()
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val dataSource = Profile

showLoading()
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0 . CoroutineDispatcher
val dataSource = ProfileDataSource() PY
showLoading() f launCh, asynC
dataSource. loadProfile( id: 10) o
hideLoading() ® JOb, Deferred
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" suspendSLFDRF— kT .
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, hideLoading() ® JOb, Deferred
} romEn ; CoroutineScope
—F (TR s i
N J AIL—FDEFTFVPEIR CoroutlneStart..

L 135175 UHRMTS

suspendBE# D
AT—FVY

= DYIC S o

R17

vyt

ALYy ERF7T=I
g DAH
FANAN KRS
A -7 etc...

Kotlin®d JJL—F > DEEIXIFIFC DS
173 VDEVSDEE

CPSIc &% (e
it & B

© 2019 Ubie, Inc. . K ® J

—F

36



KotlinicH 135 JIL—F > DLilH

e suspendF*F—D—FZEAL. RFERIRTSESICLT

o suspendZ LAD I —FUDEIFICHE S, suspendS LA i@
B DEABD5|RICHE S

o KotlinBIFXIZOIN—FDFA TV M ZEBREAET

o JI—FUIAMTFVIHRITHLEZEIERITSLHAIZRMETS
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AI—FS14TVEEATS

build.gradle

implementation "org.jetbrains.kotlinx:kotlinx-coroutines-core: 1 . 3 . @"

© 2019 Ubie, Inc.

| atest release

$1.3.0
O- £7335d0

Verified

I a 3 o O
N 3 =
K :
e o
g ke .
- .
/

Flow

https://github.com/Kotlin/kotlinx.coroutines
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AI—FS14TVEEATS

build.gradle

implementation "org.jetbrains.kotlinx:kotlinx-coroutines-core: 1 . 3 . @"
implementation "org.jetbrains.kotlinx:kotlinx-coroutines-android: 1 . 3 . @
implementation "org.jetbrains.kotlinx:kotlinx-coroutines-play-services: 1 . 3 . @

implementation "org.jetbrains.kotlinx:kotlinx-coroutines-rx2: 1 . 3 . @"

https://github.com/Kotlin/kotlinx.coroutines
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fun main() {

GlobalScope.launch {
delay(100)
println("World!"™)

¥
println("Hello,")

Thread.sleep(200)
5
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fun main() {

GlobalScope.launch {
delay(100)
println("World!"™)

¥

println("Hello, ")

Thread.sleep(200)

¥
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fun main()

GlobalScope.launch {
delay(100)
println("World!"™)

5

println("Hello, ")

Thread.sleep(200)

¥
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fun main()

GlobalScope. Launch T i n
delay(100) JL—FUEILS —BE

println("World!™)

5
println("Hello,")

Thread.sleep(200)
}
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fun main()

GlobalScope. launch T i
delay(100) JL—FUEILS —BE

printdln("World!™)

¥
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o IJI—Fr%&iESTSEH

o ERITAVTHFAI. HAWA
&, suspendS LA %= ELT
JIL—FZEETIS

o /27OvyF2VITENETS

o HWREEILZLMaunchEEK
. BRZIRdasyncEA#D
H B
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public fun CoroutineScope.launch(
context: CoroutineContext
start: CoroutineStart
block: suspend CoroutineScope.() -> Unit

): Job

public fun <T> CoroutineScope.async(
context: CoroutineContext
start: CoroutineStart
block: suspend CoroutineScope.() -> T
): Deferred<T>
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suspend B

o HFZERIREN

o suspendB#iIsuspendBHEX
5 LH U HE SV

o B#iCsuspendF*x—"—F%
(I5935CELTESTES
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public suspend fun delay(timeMillis: Long)
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fun main() {

GlobalScope.launch {
delay(100)
println("World!"™)

5

println("Hello, ™)

Thread.sleep(200)

¥
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fun main() {

GlobalScope.launch {
delay(100)
println("World!"™)

5

println("Hello, ™)

Thread.sleep(200)

¥
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fun main() {

Global Scope . launch { ..........
delay(100)
println("World!")

¥

println("Hello,") .......... <>

Thread.sleep(200)
¥
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fun main() {

Global Scope . launch { ..........
delay(100) = .cceennn.
println("World!")

¥

printlnC"Hello,") .......... <>

Thread.sleep(200)
¥
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fun main(Q) {

GlobalScope.launch {-:------""
delay(100) = .cceennn.
println("World!") ..........

¥

println("Hello,") =ccecvv--- 2

Thread.sleep(200)
¥
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fun main() {

GlobalScope.launch {
delay(100)
println("World!"™)

5

println("Hello,") --

Thread.sleep(200) ..

¥
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fun main() {

GlobalScope.launch {
delay(100)
println("World!"™)

¥

println("Hello, ") .
Thread.sleep(200) DT EIZ VD2

¥
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fun main() = runBlocking {

GlobalScope.launch {
delay(100)
println("World!"™)

5

println("Hello, ")

delay(200)

¥
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fun main() = runBlocking {

GlobalScope.launch {
delay(100)
println("World!"™)

¥

println("Hello, ")

delay(200)

¥
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fun main() = runBlocking {

GlobalScope.launch {
delay(100)
println("World!"™)

5

println("Hello, ™)

delay(200)

¥
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fun main() = runBlocking {
GlobalScope.launch {

delay(100)

println("World!")
¥
println("Hello, ") ‘ . ‘
delay(200) EBLICESLFTFOUREDHS

¥
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fun main() = runBlocking {

GlobalScope.launch {
delay(100)
println("World!"™)

¥
println("Hello, ") ‘ ‘
delay(200) EBLICEEFTFOUEDNDH S

¥

launchBBDR T ZF 2AEIFMICHEVLHD ?
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fun main() = runBlocking { // this: CoroutineScope

GlobalScope.launch {
delay(100)
println("World!"™)

¥

println("Hello, ")

delay(200)

¥
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fun main() = runBlocking { // this: CoroutineScope

GlobalScope.launch {
delay(100)

println("World!") blockIZCoroutineScopeh’L & —/\

5
println("Hello, ")

delay(200)
}
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fun main() = runBlocking { // this: CoroutineScope
GlobalScope.launch {

delay(100

println(” .
I " FYTLRLVORA=TF, TTVTr—ay
println("Hell QG D SN E RS L BN 1= ¥

delay(200)
¥
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fun main() = runBlocking { // this: CoroutineScope
GlobalScope.launch {

delay(100)

println("World!")
} L Hello. ") ZD)L—F >idrunBlocking® X 1—7
printin{ hello, ICB3I AW, BRNICRTZF OVE
delay(200) =

3

¥
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fun main() = runBlocking { // this: CoroutineScope

this.launch {
delay(100)
println("World!"™)

$

println("Hello, ")

delay(200)

¥
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fun main() = runBlocking { // this: CoroutineScope

this.launch {
delay(100)

. _t-l- IIW '|_d!
) println(Wor runBlocking®+JIL—F 2 & LTEEENT S

println("Hello, ")
delay(200)

¥
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fun main() = runBlocking { // this: CoroutineScope

launch {
delay(100)
println("World!"™)

$
println("Hello, ")

¥
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fun main() = runBlocking { // this: CoroutineScope

launch {
delay(100)
println("World!"™)

$
println("Hello, ")

AA=TRFIAIN—FUODIRTRTIZIETHFL>TLNS
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fun main() = runBlocking { // this: CoroutineScope

launch {
delay(100)
println("World!"™)

$
println("Hello, ")

¥
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fun main() = runBlocking { // this: CoroutineScope

launch {
while(true) {
delay(100)
println("World!")

¥

5
println("Hello, ")

¥

© 2019 Ubie, Inc.

90



d)L—=FDxv il

fun main() = runBlocking { // this: CoroutineScope

launch {
while(true) {
delay(100)
println("World!"™) FFREFETIER T LWL —F>
$
}
println("Hello, ")

¥
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fun main() = runBlocking { // this: CoroutineScope

launch {
while(true) {
delay(100)
println("World!")

¥

5
println("Hello, ")

-
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fun main() = runBlocking { // this: CoroutineScope

val job = launch {
while(true) { O

delay(100) O

println("World!™)

¥

5
println("Hello, ")

¥
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public fun CoroutineScope.launch(
context: CoroutineContext
start: CoroutineStart

block: suspend CoroutineScope.() -> Unit

): Job
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fun main() = runBlocking { // this: CoroutineScope

val job = launch {
while(true) {
delay(100)
println("World!™)

¥

5
println("Hello, ")

delay(500)
job.cancel ()

¥
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fun main() = runBlocking { // this: CoroutineScope

val job = launch {
while(true) {
delay(100)
println("World!")

¥

5
println("Hello, ")

delay(500)
job.cancel ()

¥
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fun main() = runBlocking { // this: CoroutineScope

val job = launch {
while(true) {
delay(100)
println("World!")

¥

5
println("Hello, ")

delay(500)
job.cancel ()

¥
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e AN—F2RAA-TRFAN—FHEETSHEET. ERHDOIIN—FZEEFTITS

e JI—F%EBTH-HDIII—FEILSF—EE (launch, async) hdp b, £
FTATFRX. BsAELsuspendS LA ZELTES

o JIL—F2Z70vF>JTREITTSTOHDrunBlockingBa#Hh' &H 5

e JJ—FURA-TRFIAIN—FUDETZFD

o BFRIFZBBTRTIBIAIN—FE, |jYLBEWVWIIL—FUHH 5B,
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suspendERERITIAVTFA

class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile {
return apiClient.getProfile(id)

¥
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suspendERERITIAVTFA

class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile {
return apiClient.getProfile(id)

h APIICU O TIRAMTBRISAT VR
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suspendERERITIAVTFA

class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile {
return apiClient.getProfile(id)

¥

JOvx>2J0TUIOIAMT B
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suspendERERITIAVTFA

class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile {
return apiClient.getProfile(id)

¥

CORRIIEDAL Yy FTEETSD?
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suspendERERITIAVTFA

class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile {
return apiClient.getProfile(id)

¥

CORRIIEDAL Yy FTEETSD?

BReFOHLIEALY FTENHET S
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suspendERERITIAVTFA

class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
apiClient.getProfile(id)
hy
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suspendERERITIAVTFA

class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
apiClient.getProfile(id)
hy

} EFAVFEZX M EYDEB I ZEK
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suspendERERITIAVTFA

class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
apiClient.getProfile(id)
hy

AI—F T 1 ANYFvy—DEH
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suspendERERITIAVTFA

class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
apiClient.getProfile(id)
hy
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suspendERERITIAVTFA

class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
apiClient.getProfile(id)
hy
1 IONTVRDAL Y FT—ILTH)

E93&LSICYIDEZRS
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suspendFEADFTVH L

class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
println("loadProfile: ${Thread.currentThread().id}")
apiClient.getProfile(id)
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fun main() = runBlocking {
println("start: ${Thread.currentThread().id}")
val dataSource = ProfileDataSource(ApiClient())
val profile = dataSource.loadProfile(10)
println("end: ${Thread.currentThread().id}")
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suspendBEZADIFVE L

fun main() = runBlocking {
println("start: ${Thread.currentThread().id}")
val dataSource = ProfileDataSource(ApiClient())
val profile = dataSource.loadProfile(10)
println("end: ${Thread.currentThread().id}")

start: 1

loadProfile: 8
end: 1

© 2019 Ubie, Inc. 112




FINDIN K T

fun main() = runBlocking {
println("start: ${Thread.currentThread().id}")
val dataSource = ProfileDataSource(ApiClient())
val profile = dataSource.loadProfile(10)
println("end: ${Thread.currentThread().id}")
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FINDIN K T

fun main() = runBlocking {
println("start: ${Thread.currentThread().id}")
val dataSource = ProfileDataSource(ApiClient())
try {
val profile = dataSource.loadProfile(10)
println("end: ${Thread.currentThread().id}")
} catch (e: Exception) {
println("error")

¥
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fun main() = runBlocking {
println("start: ${Thread.currentThread().id}")
val dataSource = ProfileDataSource(ApiClient())
try {
val profile = dataSource.loadProfile(10)
println("end: ${Thread.currentThread().id}")
} catch (e: Exception) {

println("error™)
} BRI ICsuspendB&Ztry-catchT
} BETHZTRL
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EEISEWVL (Android)

class ProfileViewModel(private val dataSource: ProfileDataSource) : ViewModel() {
sealed class ViewState { /* B */ 1}

private val _viewState = MutablelLiveData<ViewState>()
val viewState: LiveData<ViewState> = _viewState

fun loadProfile(id: Long) {
viewModelScope.launch {

try {
_viewState.value = ViewState.Progress

dataSource.loadProfile(id)

_viewState.value = ViewState.Completed
} catch (e: Exception) {

_viewState.value = ViewState.Error(e)

¥
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EEISEWVL (Android)

class ProfileViewModel(private val dataSource: ProfileDataSource) : ViewModel() {
sealed class ViewState { /* B */ 1}

private val _viewState = MutableliveData<
val viewState: LiveData<ViewState> = _vie JetpackG)ViewModel

fun loadProfile(id: Long) {
viewModelScope.launch {
try {
_viewState.value = ViewState.Progress
dataSource.loadProfile(id)
_viewState.value = ViewState.Completed
} catch (e: Exception) {
_viewState.value = ViewState.Error(e)

¥

© 2019 Ubie, Inc. 117



EEISEWVL (Android)

class ProfileViewModel(private val dataSource: ProfileDataSource) : ViewModel() {
sealed class ViewState { /* B */ 1}

private val _viewState = Mutableli
val viewState: LiveData<ViewState> W@ i|V/ig'Ac FragmentiJ\EII?z}“.';l;'.'a'

fun loadProfile(id: Long) {
viewModelScope.launch {
try {
_viewState.value = ViewState.Progress
dataSource.loadProfile(id)
_viewState.value = ViewState.Completed
} catch (e: Exception) {
_viewState.value = ViewState.Error(e)

¥
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EEISEWVL (Android)

class ProfileViewModel(private val dataSource: ProfileDataSource) : ViewModel() {
sealed class ViewState { /* B */ 1}

private val _viewState = MutableliveData<ViewState>()
val viewState: LiveData<ViewState> = '

fun loadProfile(id: Long) { lifecycle-viewmodel-ktx:2.2.0-alpha3

vienode scope: aunch 4 HR1Y BViewModeld JN—F > 21—7F
ry
_viewState.value = ViewStute.r

dataSource.loadProfile(id)

_viewState.value = ViewState.Completed
} catch (e: Exception) {

_viewState.value = ViewState.Error(e)

¥
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EEISEWVL (Android)

class ProfileViewModel(private val dataSource: ProfileDataSource) : ViewModel() {
sealed class ViewState { /* B */ 1}

private val _viewState = MutableliveData<ViewState>()

val viewState: LiveData<ViewState> = _viewState
fun loadProfile(id: Long) { XA ALY FT@J{’E?%
viewModelScope.launch {
try {

_viewState.value = ViewState.Progress

dataSource.loadProfile(id)

_viewState.value = ViewState.Completed
} catch (e: Exception) {

_viewState.value = ViewState.Error(e)

¥
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EEISEWVL (Android)

class ProfileViewModel(private val dataSource: ProfileDataSource) : ViewModel() {
sealed class ViewState { /* B */ 1}

private val _viewState = MutableliveData<ViewState>()
val viewState: LiveData<ViewState> = _viewState

fun loadProfile(id: Long) {
viewModelScope.launch {
try {

_viewState.value = ViewState.Progress
dataSource.loadProfile(id)

_viewState.value =\ ViewState.Completed

} catch (e: Exception

_viewState.value

} _ OREAIIDispatchers. IO TEI{ET B
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EEISEWVL (Android)

class ProfileViewModel(private val dataSource: ProfileDataSource) : ViewModel() {
sealed class ViewState { /* B */ 1}

private val _viewState = MutablelLiveData<ViewState>()
val viewState: LiveData<ViewState> = _viewState

fun loadProfile(id: Long) {
viewModelScope.launch {

try {
_viewState.value = ViewState.Progress

dataSource.loadProfile(id)

_viewState.value = ViewState.Completed
} catch (e: Exception) {

_viewState.value = ViewState.Error(e)

¥
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o JIL—FUDIMETH-HDERELY FELTEITOAVTXFAMDHS
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o BIANY KV VTIIEEMICtry-catchTITS

o FEFHAMIEDIZE A IZC NS DEAESHETXIRTITS
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B35 EE

fun loadContent() {
viewModelScope.launch {

showProgress()
val 1d = 10L
val profile = dataSource.loadProfile(id)
val articles = dataSource.loadArticles(id)
showContent(profile, articles)
hideProgress()

¥
¥
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55 E1E

fun loadContent() {
viewModelScope.launch {

showProgress()
val 1d = 10L
val profile = dataSource.loadProfile(id) ---1
val articles = dataSource.loadArticles(id) --- 2
showContent(profile, articles)
hideProgress()
}
}

IBR. IONID2VFDALY FT—=ILTERITT S
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55 E1E

fun loadContent() {
viewModelScope.launch {

showProgress()
val 1d = 10L
val profile = dataSource.loadProfile(id) ---1
val articles = dataSource.loadArticles(id) --- 2
showContent(profile, articles)
hideProgress()
}
}

IBR. IONID2VFDALY FT—=ILTERITT S

[EBFICEITI DIl ?
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fun loadContent() {
viewModelScope.launch {

showProgress()
val 1d = 10L
val profile: Deferred<Profile> = async { dataSource.loadProfile(id) }
val articles: Deferred<List<Article>> = async { dataSource.loadArticles(id) }
showContent(profile.await(), articles.await())
hideProgress()

¥
¥
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fun loadContent() {

viewModelScope.launch { Deferredz:B L. JIL—F 2 ZE1T
showProgress()

val 1d = 10L

val profile: Deferred<Profile> = async { dataSource.loadProfile(id) }

val articles: Deferred<List<Article>> = async { dataSource.loadArticles(id) }

showContent(profile.await(), articles.await())
hideProgress()
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fun loadContent() {
viewModelScope.launch {

showProgress()
val 1d = 10L

val profile: Deferred<Profile> = async { dataSource.loadProfile(id) }

val articles: Deferred<List<Article>> = async { dataSource.loadArticles(id) }

showContent(profile.await(), articles.await())
hideProgress()

Deferredh5§ERZHD KT
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fun loadContent() {

viewModelScope.launch {
showProgress()
val 1d = 10L
val profile: Deferred<Profile> = async { Profile(id) }
val articles: Deferred<List<Article>> = async { dataSource.loadArticles(id) }
showContent(profile.await(), articles.await())
hideProgress()

¥
¥
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fun loadContent() {
viewModelScope.launch {

try {
showProgress()
val 1d = 10L

val profile: Deferred<Profile> = async { dataSource.loadProfile(id) }
val articles: Deferred<List<Article>> = async { dataSource.loadArticles(id) }
showContent(profile.await(), articles.await())
} catch (e: IOException) {
showError(e)
} finally {
hideProgress()

¥
¥
¥
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fun loadContent() {
viewModelScope.launch {

try {
showProgress()

val 1d = 10L
val profile: Deferred<Profile> = async { dataSour@ . . @ e #0sLe
val articles: Deferred<List<Article>> = async { d@ “-<“'&° (i1d) }
showContent(profile.await(), articles.await()) C  TIIEBED

} catch (e: IOException) { X FIUEELS
showError(e)

} finally {
hideProgress()

¥

¥
¥
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fun loadContent() {
viewModelScope.launch {

try {
showProgress()

val 1d = 10L
val profile: Deferred<Profile> = async { dataSour@ . . @ e #0sLe
val articles: Deferred<List<Article>> = async { d@ “-<“'&° (i1d) }
showContent(profile.await(), articles.await()) C TIEEED

} catch (e: IOException) { X FIUEELS
showError(e)

} finally {
hideProgress()

¥

¥
¥
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https://medium.com/®@elizarov/structured-concurrency-722d765aa952

Structured concurrency

Roman Elizarov _Follow |
Sep 12 - 5 min read

Today marks the release of a version 0.26.0 of kotlinx.coroutines library

and an introduction of structured concurrency to Kotlin coroutines. It is more
than just a feature—it marks an ideology shift so big that I'm writing this post

to explain it.

Since the initial rollout of Kotlin coroutines as an experimental feature in
Kotlin 1.1 in the beginning of 2017 we’ve been working hard to explain the
concept of coroutines to the programmers who used to think of concurrency
in terms of threads, so our key analogy and motto was “coroutines are light-
weight threads”. Moreover, our key APIs were designed to be similar to
thread APIs to ease the learning curve. This analogy works well in small-scale
examples, but it does not help to explain the shift in programming style with

coroutines.
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fun loadContent() {
viewModelScope.launch {

try {
showProgress()
val i1d = 10L

val profile: Deferred<Profile> = async { dataSource.loadProfile(id) }
val articles: Deferred<List<Article>> = async { dataSource.loadArticles(id) }
showContent(profile.await(), articles.await())

} catch (e: IOException) {
showError(e)

} finally {
hideProgress()
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fun loadContent() {
viewModelScope.launch {
try {
coroutineScope {

showProgress()
val 1d = 10L
val profile: Deferred<Profile> = async { dataSource.loadProfile(id) }
val articles: Deferred<List<Article>> = async { dataSource.loadArticles(id) }
showContent(profile.await(), articles.await())

5
} catch (e: IOException) {

showError(e)
} finally {
hideProgress()

¥
¥
¥
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fun loadContent() {
viewModelScope.launch {

try {
coroutineScope { FARAOA—T =155 E&
showProgress()

val i1d = 10L
val profile: Deferred<Profile> = async { dataSource.loadProfile(id) }

val articles: Deferred<List<Article>> = async { dataSource.loadArticles(id) }
showContent(profile.await(), articles.await())

5
} catch (e: IOException) {

showError(e)
} finally {
hideProgress()

¥

¥
¥
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MAA—7
fun loadContent() {
viewModelScope.launch {
try { viewModelScope.launch()

coroutineScope {
showProgress()
val 1d = 10L
val profile: Deferred<Profile> = a
val articles: Deferred<List<Articl
showContent(profile.await(), artic
h
} catch (e: IOException) {
showError(e)
} finally {
hideProgress()

¥

coroutineScope

¥
¥
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fun loadContent() {
viewModelScope.launch {

MAA—=7

try { | = DEE AN I= 1 3 odelScope.launch()
coroutineScope {
showProgress() .
val id = 10L coroutineScope

val profile: Deferred<Profile> = a
val articles: Deferred<List<Articl
showContent(profile.await(), artic
h
} catch (e: IOException) {
showError(e)
} finally {
hideProgress()

¥
¥
¥
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fun loadContent() {lEigrnes  Er=ra-= v ms o v
viewModelScope.launc

MAA—=7

try { | = DEE AN I= 1 3 odelScope.launch()
coroutineScope {
showProgress() .
val id = 10L coroutineScope

val profile: Deferred<Profile> = a
val articles: Deferred<List<Articl
showContent(profile.await(), artic
h
} catch (e: IOException) {
showError(e)
} finally {
hideProgress()

¥
¥
¥
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fun loadContent() { mA3=7
viewModelScope.launch {
try { viewModelScope.launch()
coroutineScope {
showProgress() ;
val id = 10L coroutineScope

val profile: Deferred<Profile> = a
val articles: Deferred<List<Articl
showContent(profile.await(), artic
$
} catch (e: IOException) {

showError(e)
} finally {

1 AA=TDIS5—%=ZB;BICNR) I TES
}

¥
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fun loadContent() {
viewModelScope.launch {

try { viewModelScope.launch()
showProgress()
val 1d = 10L
val profile: Deferred<Profile> = asy
val articles: Deferred<List<Article>
showContent(profile.await(), article

} catch (e: IOException) { async() async()
showError(e)

} finally {
hideProgress()

MAA—=7
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fun loadContent() {
viewModelScope.launch {

C DEEEHDUIBDEGLICH S DT,

IS—hRETIE. RAOA-THHET T3
val pr \

val articles: Deferred<List<Article>
showContent(profile.await(), article
} catch (e: IOException) {
showError(e)
} finally {
hideProgress()

¥
¥
¥
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val scope = CoroutineScope(Dispatchers.Main + Job())
scope.launch { ... }

scope.coroutineContext.cancelChildren()
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val scope = CoroutineScope(Dispatchers.Main + Job())

scope.launch { ... } |[EEEPEEFaN G425

dI—FXA—-TZEN3

scope.coroutineContext.cancelChildren()
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val scope = CoroutineScope(Dispatchers.Main + Job())

scope.launch { ... }

AA=T% D2 >TAIL—F%zicEd3
scope.coroutineContext.
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val scope = CoroutineScope(Dispatchers.Main + Job())
scope.launch { ... }

scope.coroutineContext.cancelChildren()

AA—=TZBEITI Iyt

LLTU—=D%Z<
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UI77)%—< 3> (Android) H—=N=Y1L K775 —32 (ktor)

70t X 702X

Activity

JOITRXF
Fragment

Viewmodel

LiveData]

© 2019 Ubie, Inc. 154



AN—=F2RAA=TET7TVr—=oa3>714791 7 zahbts

UI7 7V r—< 3> (Android) GlobalScope

Z0tX

Activity
Fragment

Viewmodel

LiveData]
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UI7 7V r—< 3> (Android) GlobalScope
u .
7R lifecylceScope
Activity lifecycle-runtime-ktx:2.2.0-alpha01 or higher
Fragment
Viewmodel

LiveData]
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UI7 7V r—< 3> (Android) GlobalScope
u .
7R lifecylceScope
Activity lifecycle-runtime-ktx:2.2.0-alpha01 or higher

Fragment

viewModelScope

Viewmodel lifecycle-viewmodel-ktx:2.1.0-beta01 or higher

LiveData]
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UI77U%4—< 3> (Android)

Activity
Fragment

© 2019 Ubie, Inc.

Z0tX

Viewmodel

LiveData

GlobalScope

lifecylceScope
lifecycle-runtime-ktx:2.2.0-alpha01 or higher

viewModelScope
lifecycle-viewmodel-ktx:2.1.0-beta01 or higher

liveData
lifecycle-livedata-ktx:2.2.0-alpha01 or higher

158



AN—=F2RA=TET7TVr—oa3>314791 7 eahtEd

UI77U%4—< 3> (Android)

Activity
Fragment
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Z0tX

Viewmodel

LiveData

GlobalScope

lifecylceScope
lifecycle-runtime-ktx:2.2.0-alpha01 or higher

viewModelScope
lifecycle-viewmodel-ktx:2.1.0-beta01 or higher

liveData
lifecycle-livedata-ktx:2.2.0-alpha01 or higher
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class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
apiClient.getProfile(id)
hy
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class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
apiClient.getProfile(id)
hy

J0v*>J93MB%EFE>THDT...
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class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
apiClient.getProfile(id)
}
} AL 2VALY PO EZLICHEVHESELSICTS
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class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
apiClient.getProfile(id)
}
} AL 2VALY PO EZLICHEVHESELSICTS

suspendBEAZ X1 ALY FHOSHUHTEIC. TR
Ly FeE@EIEH50
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class MainViewModel(val dataSource: ProfileDataSource) : ViewModel() {
val profile: LiveData<Profile>
val viewState: LiveData<ViewState>
fun loadContent() {
viewModelScope.launch {
try {
viewState.value = ViewState.Progress
profile.value = dataSource.loadProfile(10L)
} catch (e: IOException) {
viewState.value = ViewState.Error(e)
} finally {
viewState.value = ViewState.Loaded

¥
¥

Good
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class MainViewModel(val dataSource: ProfileDataSource) : ViewModel() {
val profile: LiveData<Profile>
val viewState: LiveData<ViewState>
fun loadContent() {
viewModelScope.launch { Android Jetpack®ViewModel
try {
viewState.value = ViewState.Progress
profile.value = dataSource.loadProfile(10L)
} catch (e: IOException) {
viewState.value = ViewState.Error(e)
} finally {
viewState.value = ViewState.Loaded

¥
¥

Good
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class MainViewModel(val dataSource: ProfileDataSource) : ViewModel() {
val profile: LiveData<Profile>
val viewState: LiveData<ViewState>
fun loadContent() {
viewModelScope.launch {
try {

viewStat
prlof'-i_'l_e. ViewModel@:l)L-?“/Z:l—j )

[ e MainT « AN\YF¥—CHIFI 5
viewStatet et
} finally {
viewState.value = ViewState.lLoaded
}
}

Good
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class MainViewModel(val dataSource: ProfileDataSource) : ViewModel() {
val profile: LiveData<Profile>
val viewState: LiveData<ViewSte

fun loadContent() { ALV ALY FTHIET B
viewModelScope. launch

try {
viewState.value = ViewState.Progress
profile.value = dataSource.loadProfile(10L)
} catch (e: IOException) {
viewState.value = ViewState.Error(e)
} finally {
viewState.value = ViewState.Loaded

¥
¥

Good
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class MainViewModel(val dataSource: ProfileDataSource) : ViewModel() {
val profile: LiveData<Profile>
val viewState: LiveData<ViewState>
fun loadContent() {
viewModelScope.launch(Dispatchers.I0) {
try {
viewState.postValue(ViewState.Progress)
profile.postValue(dataSource.loadProfile(10L))
} catch (e: IOException) {
viewState.postValue(ViewState.Error(e))
} finally {
viewState.postValue(ViewState.Loaded)

¥
¥

Not Good
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class MainViewModel(val dataSource: ProfileDataSource) : ViewModel() {
val profile: LiveData<Profile>

val viewState: LiveData<ViewState>
fun loadContent() { BARZ3ZALY RTEHHT
viewModelScope.launch(Dispatchers.I0

try {
viewState.postValue(ViewState.Progress)

profile.postValue(dataSource.loadProfile(10L))
} catch (e: IOException) {
viewState.postValue(ViewState.Error(e))
} finally {
viewState.postValue(ViewState.Loaded)

¥
¥

Not Good
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class MainViewModel(val dataSource: ProfileDataSource) : ViewModel() {
val profile: LiveData<Profile>
val viewState: LiveData<ViewState>
fun loadContent() {
viewModelScope.launch(Dispatchers.I0) {
try {
viewState.postValue(ViewState.Progress)
profile.postValue(dataSource.loadProfile(10L))
} catch (e: IOException) {
viewState.postValue(ViewState.Error(e))

} finally {
viewState.postValue(ViewState.Loaded)
¥
} —tLiveDatad iz SpostValueZERIE X1 >

=771 BRIEDTES

Not Good
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class MainViewModel(val dataSource: ProfileDataSource) : ViewModel() {
val profile: LiveData<Profile>
val viewState: LiveData<ViewState>
fun loadContent() {
viewModelScope.launch(Dispatchers.I0) {
try {
viewState.postValue(ViewState.Progress)
profile.postValue(dataSource.loadProfile(10L))
} catch (e: IOException) {
viewState.postValue(ViewState.Erro
} finally { Oy 5E-FLTH
viewState.postValue(ViewState.Loadd il d@ lidme <=

¥
¥

Not Good
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class MainViewModel(val dataSource: ProfileDataSource) : ViewModel() {
val profile: LiveData<Profile>
val viewState: LiveData<ViewState>
fun loadContent() {
viewModelScope.launch(Dispatchers.I0) {
try {
viewState.postValue(ViewState.Progress)
profile.postValue(dataSource.loadProfile(10L))
} catch (e: IOException) {
viewState.postValue(ViewState.Erro
} finally { Oy 5E-FLTH
viewState.postValue(ViewState.Loade |l d€ il ide=1=10

¥

}
1 XA =T F 1 THVEKE Y

HEhH LBV EEBIES
ANEFTIREL Not Good
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class MainViewModel(val dataSource: ProfileDataSource) : ViewModel() {
val profile: LiveData<Profile>
val viewState: LiveData<ViewState>
fun loadContent() {
viewModelScope.launch {
try {
viewState.value = ViewState.Progress
profile.value = dataSource.loadProfile(10L)
} catch (e: IOException) {
viewState.value = ViewState.Error(e)
} finally {
viewState.value = ViewState.Loaded

¥
¥

Good
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Yes
suspend@E#zTA+T 3 runBlockingBd¥ %z &5

No

H#CkT 2o
MIENICIIL—F o ZEeehd S XLt —=7 71 THRUHL.
TAANYFv—ELBRXBorEvI9%

RITFAM I T ZF L=V

TICMAT

runBlockingTestE# &
setMainFAAZ £ S
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o RITAAMZIVJZFNHTSETA T ANy Fv¥—&runBlockingTestRg#k
e MainT 1 ANYFv¥—%S IR SsetMainBa#K

https://github.com/Kotlin/kotlinx.coroutines/tree/master/kotlinx-coroutines-test

Module kotlinx-coroutines-test

Test utilities for kotlinx.coroutines .

This package provides testing utilities for effectively testing coroutines.
Using in your project
Add kotlinx-coroutines-test to your project test dependencies:

dependencies {
. testImplementation 'org.jetbrains.kotlinx:kotlinx—-coroutines—-test:1.3.0-RC2'
© 2019 Ubie, Inc. y i e 181
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AN—TF2DTASAT SV
build.gradle (Android)

testimplementation "org.jetbrains.kotlinx:kotlinx-coroutines-test: 1 . 3 . O "

testimplementation "androidx.test.ext:truth:1.2.0"
testimplementation "io.mockk:mockk:1.8.13.kotlin13"
testimplementation "io.mockk:mockk-android:1.8.13.kotlin13"
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build.gradle (Android)

testimplementation "org.jetbrains.kotlinx:kotlinx-coroutines-test: 1 . 3 . O - RCZ N

testimplementation "androidx.test.ext:truth:1.2.0"
testimplementation "io.mockk:mockk:1.8.13.kotlin13"
testimplementation "io.mockk:mockk-android:1.8.13.kotlin13"
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class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
apiClient.getProfile(id)
}
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class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
apiClient.getProfile(id)
}
}

@Test
fun loadProfileSuccess(): Unit = runBlocking {
val dataSource = ProfileDataSource(mockk {
every { getProfileCany()) } returns Profile()
)
val profile = dataSource.loadProfile(10)
assertThat(profile).isNotNull()

¥
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suspendBEZD T X k

class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
apiClient.getProfile(id)
¥
¥ JOyF I TaAN—FERT
@Test
fun loadProfileSuccess(): Unit = runBlocking {
val dataSource = ProfileDataSource(mockk {
every { getProfileCany()) } returns Profile()

)
val profile = dataSource.loadProfile(10)

assertThat(profile).isNotNull()
$
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class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
apiClient.getProfile(id)
}
}

@Test ApiClientz€wv ¥

fun loadProfileSuccess(): Unit = runBlock
val dataSource = ProfileDataSource(mockk {
every { getProfile(Cany()) } returns Profile()

)
val profile = dataSource.loadProfile(10)

assertThat(profile).isNotNull()
$
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class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
apiClient.getProfile(id)
}
}

@Test
fun loadProfileSuccess(): Unit = runBlocking {
val dataSource = ProfileDataSource(mockk {
every { getProfileCany()) } returns Profile()
)
val profile = dataSource.loadProfile(10)
assertThat(profile).isNotNull()

¥

suspendfAARZ VD H T
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class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
apiClient.getProfile(id)
}
}

@Test
fun loadProfileSuccess(): Unit = runBlocking {
val dataSource = ProfileDataSource(mockk {
every { getProfileCany()) } returns Profile()

)
val profile = dataSource.loadProfile(10)

assertThat(profile).isNotNull()
} -
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class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
apiClient.getProfile(id)
}
}

@Test
fun loadProfileSuccess(): Unit = runBlocking {
val dataSource = ProfileDataSource(mockk {
every { getProfileCany()) } returns Profile()
)
val profile = dataSource.loadProfile(10)
assertThat(profile).isNotNull()

¥
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class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
coroutineScope {
val profile = async { apiClient.getProfile(id) }
val articles = async { apiClient.getArticles(id) }
Profile(profile.await(), articles.await())

¥
¥
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class ProfileDataSource(private val apiClient: ApiClient) {
suspend fun loadProfile(id: Long): Profile = withContext(Dispatchers.I0) {
coroutineScope {
val profile = async { apiClient.getProfile(id) }
val articles = async { apiClient.getArticles(id) }
Profile(profile.await(), articles.await())

¥
¥
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class ReadingHistoryViewModel(private val database: Database)
private val _viewState = MutablelLiveData<ViewState>()
val viewState: LiveData<ViewState> = _viewState

fun addReadingHistory(Chistory: RoomReadingHistory) {
viewModelScope.launch {

try {
_viewState.value = ViewState.Progress

database.readingHistoryDao().1insert(history)
_viewState.value = ViewState.Completed

} catch (e: Exception) {
_viewState.value = ViewState.Error(e)

¥

¥
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class ReadingHistoryViewModel(private val database: Database)
private val _viewState = MutableliveData<ViewState>()

val viewState: LiveData<Viey b e
Jetpack®ViewModel

fun addReadingHistory(Chisto ory) {

viewModelScope.launch {

try {
_viewState.value = ViewState.Progress

database.readingHistoryDao().1insert(history)
_viewState.value = ViewState.Completed

} catch (e: Exception) {
_viewState.value = ViewState.Error(e)

¥

¥
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class ReadingHistoryViewModel(private val database: Database) : ViewModel() {
private val _viewState = MutableliveData<ViewState>(
val viewState: Livg e 2t o e SE¥2

Jetpack®RoomT. DAOTsuspendB¥ZEELTLS
fun addReadingHist

viewModelScope.launch {

try {
_viewState.value = ViewState.Progress

database.readingHistoryDao().1insert(Chistory)
_viewState.value = ViewState.Completed

} catch (e: Exception) {
_viewState.value = ViewState.Error(e)

¥

¥
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class ReadingHistoryViewModel(private val database: Database)
private val _viewState = MutablelLiveData<ViewState>()
val viewState: LiveData<ViewState> = _viewState

fun addReadingHistory(Chistory: RoomReadingHistory) {
viewModelScope.launch {
try

Jress

BEOEBFUHELLSIN—Fr2itids Iaiutiis,
nleted

} catch (e: Exception) {
_viewState.value = ViewState.Error(e)

¥

¥
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class ReadingHistoryViewModel(private val database: Database) : ViewModel() {
private val _viewState = MutablelLiveData<ViewState>()
val viewState: LiveData<ViewState> = _viewState

fun addReadingHistory(Chistory: RoomReadingHistory) {
viewModelScope.launch {
try {
_viewState.value = ViewState.Progress
database.readingHistoryDao().1nsert(history)
_viewState.value = ViewState.Cagupleted
} catch (e: Exception

_viewState.value =SSNt A6 k)

¥

¥
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@RunWith(AndroidJUnit4: :class)
class ReadingHistoryViewModelTest {
val app by lazy { ApplicationProvider.getApplicationContext<Application>() }
val database by lazy {
Room.databaseBuilder(app, Database::class.java, "database™)
.allowMainThreadQueries()

.build()
}
@Test
fun insertTest() = runBlocking {
val viewModel = ReadingHistoryViewModel(database)

assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(Q)
viewModel .addReadingHistory(createDummyReadingHistory(1l))
assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(1l)

¥
¥
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@RunWith(AndroidJUnit4: :class)
class Read1ngH15toryV1’wModelTest {
val app by lazy
ARl RoomZ BN T 1z8ICAndroidJUnit4 TEIH 3
Room. databc
.allowMainThreadQueries

.build()

nase")

}
@Test

fun insertTest() = runBlocking {
val viewModel = ReadingHistoryViewModel(database)

assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(Q)
viewModel .addReadingHistory(createDummyReadingHistory(1l))
assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(1l)

¥
¥
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@RunWith(AndroidJUnit4: :class)
class ReadingHistoryViewModelTest {
val app by lazy { ApplicationProvider.getApplicationContext<Application>() }
val database by lazy {
Room.databaseBuilder(app, Database::class.java, "database™)

.dllowMainThreadQueries()
.build()

}
@Test RoomDatabaseZ #JHi{t 93

fun insertTest() =
val viewModel = ReadingHistoryViewModel(database)

assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(Q)
viewModel .addReadingHistory(createDummyReadingHistory(1l))
assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(1l)

¥
¥
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@RunWith(AndroidJUnit4: :class)
class ReadingHistoryViewModelTest {

val app by lazy { ApplicationProvider.getApplicationContext<Application>() }

val database by lazy {
Room.databaseBuilder(app, Database::class.java, "database™)
.dllowMainThreadQueries()

.build()
1 PH=2a3> n-HICDA0ZIRET

@Test DD TrunBlocking TEID'§
fun insertTest() = runBlocking {

val viewModel = ReadingHistoryViewModel(database)

assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(Q)
viewModel .addReadingHistory(createDummyReadingHistory(1l))
assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(1l)

¥
¥
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@RunWith(AndroidJUnit4: :class)
class ReadingHistoryViewModelTest {
val app by lazy { ApplicationProvider.getApplicationContext<Application>() }
val database by lazy {
Room.databaseBuilder(app, Database::class.java, "database™)
.allowMainThreadQueries()
.build()
} Caused by: expected: 1
@Test
fun insertTest() = runBlocking {
val viewModel = ReadingHistoryViewModel(database)

butwas: 0

assertThat(database.readingHistoryDao().historyCount()).1sBqualTo(0)
viewModel .addReadingHistory(createDummyReadingHistory(1l))
assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(1l)

¥
¥
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class ReadingHistoryViewModel(private val database: Database)
private val _viewState = MutableliveData<ViewState>()
val viewState: LiveData<ViewState> = _viewState

fun addReadingHistory(Chistory: RoomReadingHistory) {
viewModelScope.launch {

try {
_viewState.value = ViewState.Progress

database.readingHistoryDao().insert(Chistory)
_viewState.value = ViewState.Completed

} catch (e: Exception) {
_viewState.value = ViewState.Error(e)

¥

¥
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class ReadingHistoryViewModel(private val database: Database) : ViewModel() {
private val _viewState = MutablelLiveData<ViewState>()
val viewState: LiveData<ViewState> = _viewState

fun addReadingHistory(history: RoomReadingHistory) {
viewModelScope.launch {
try {
_viewState.value = ViewState.Progress
database.readingHistorybDao().1insert(Chistory)
_viewState.value = ViewSkate.Completed
} catch (e: Exceptio

-viewstate.value QP ERdr fultel 3 gt 0d. TONE )
} HES (FH—2avIicBATLES)

¥
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class ReadingHistoryViewModel(private val database: Database) :

private val _viewState = MutablelLiveData<ViewState>()
val viewState: LiveData<ViewState> = _viewState

fun addReadingHistory(Chistory: RoomReadingHistory) {
viewModelScope.launch(Dispatchers.I0) {

ate.Progress

e & XY —T 50 BES () .1nsertChistory)
1te.Completed

_viewState.value = ViewState.Error(e)

¥
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class ReadingHistoryViewModel(private val database: Database) : ViewModel() {
private val _viewState = MutablelLiveData<ViewState>()
val viewState: LiveData<ViewState> = _viewState

fun addReadingHistory(Chistory: RoomReadingHistory) {
viewModelScope.launch {
try {
_viewState.value = ViewState.Progress
database.readingHistoryDao().1nsert(history)
_viewState.value = ViewStatg, Completed
} catch (e: Exception) {

_viewState.value = VEEEZGE 8 AV e il
} =W\

¥
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@RunWith(AndroidJUnit4: :class)
class ReadingHistoryViewModelTest {
val app by lazy { ApplicationProvider.getApplicationContext<Application>() }
val database by lazy {
Room.databaseBuilder(app, Database::class.java, "database™)
.allowMainThreadQueries()

.build()
}
@Test
fun insertTest() = runBlocking {
val viewModel = ReadingHistoryViewModel(database)

assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(Q)
viewModel .addReadingHistory(createDummyReadingHistory(1l))
assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(1l)

¥
¥
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@RunWith(AndroidJUnit4: :class)
class ReadingHistoryViewModelTest {
val app by lazy { ApplicationProvider.getApplicationContext<Application>() }
val database by lazy {
Room.databaseBuilder(app, Database::class.java, "database™)
.dllowMainThreadQueries()
.setQueryExecutor { it.run(Q) }

.build()
¥
@Test
fun insertTest() = runBlocking {
val viewModel = ReadingHistoryViewModel(database)

assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(Q)
viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(1l)

¥
¥
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@RunWith(AndroidJUnit4: :class)
class ReadingHistoryViewModelTest {
val app by lazy { ApplicationProvider.getApplicationContext<Application>() }
val database by lazy {
Room.databaseBuilder(app, Database::class.java, "database™)
.dllowMainThreadQueries()
.setQueryExecutor { it.run(Q) }

.build()

¥

T — . o = e
AN = 2Ly K TRITTEESICTS

val viewMode eadingHistoryViewModel(database

assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(Q)
viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(1l)

¥
¥
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@RunWith(AndroidJUnit4: :class)
class ReadingHistoryViewModelTest {
val app by lazy { ApplicationProvider.getApplicationContext<Application>() }
val database by lazy {
Room.databaseBuilder(app, Database::class.java, "database™)
.dllowMainThreadQueries()
.setQueryExecutor { it.run(Q) }

.build()

}
@Test

fun insertTes
val viewMode

TAPALYFTRITISHESICTS

Redac database

gH1storyViewMode
1 . s o - LSE 1T
a?’sertThat( MainBAA D7 1 XR/NY F v Z{ES suspendBEzX LsEqualTo(0)
viewModel . a o { o _ )
assertThat( ‘is T A1 Z/\“J?'\’%%%*ﬁl bh%*jth L—C lsEqualTocl)

} E<DHPEXLWL
}
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@RunWith(AndroidJUnit4: :class)
class ReadingHistoryViewModelTest {
val app by lazy { ApplicationProvider.getApplicationContext<Application>() }
val database by lazy {
Room.databaseBuilder(app, Database::class.java, "database™)
.dllowMainThreadQueries()
.setQueryExecutor { it.run(Q) }

.build()

}
@Test

fun insertTest() = runBlocking {
val viewModel = ReadingHistoryViewModel(database)

assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(Q)
viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(database.readingHistoryDao().historyCount()).1sEqualTo(1l)

¥
¥
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@Test
fun viewStateTest() = runBlocking {
val viewModel = ReadingHistoryViewModel(database)

assertThat(viewModel.viewState.value).isNull()
viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Progress)

// MBHTETE
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel.ViewState.Completed)
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@Test
fun viewStateTest() = runBlocking { ViewStateOZ{bETFXAF$ 3

val viewModel = ReadingHistoryViewModel(database

assertThat(viewModel.viewState.value).isNull()

viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Progress)

// IBHET &
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel.ViewState.Completed)
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@Test

fun viewStateTest() = runBlocking {
val viewModel = ReadingHistoryViewModel(database)

assertThat(viewModel.viewState.value).isNull()

viewModel .addReadingHistory(createDummyReadingHistory(1l))
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Progress)

// IBHET &
assertThat(viewModel.viewState.value).i1sEqualTo(ReadingHistoryViegdel .ViewState.Completed)

} expected: Progress

but was : Completed
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class ReadingHistoryViewModel(private val database: Database)
private val _viewState = MutablelLiveData<ViewState>()
val viewState: LiveData<ViewState> = _viewState

fun addReadingHistory(Chistory: RoomReadingHistory) {
viewModelScope.launch {

try {
_viewState.value = ViewState.Progress

database.readingHistoryDao().1insert(history)
_viewState.value = ViewState.Completed

} catch (e: Exception) {
_viewState.value = ViewState.Error(e)

¥

¥
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class ReadingHistoryViewModel(private val database: Database)
private val _viewState = MutablelLiveData<ViewState>()
val viewState: LiveData<ViewState> = _viewState

fun addReadingHistory(Chistory: RoomReadingHistory) {
viewModelScope.launch {

try {
_viewState.value = ViewState.Progress

database.readingHistoryDao().1insert(Chistory)
_viewState.value = ViewState.Completed

} catch (e: Exception) {
_viewState.value = ViewState.Error(e)

¥
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class ReadingHistoryViewModel(private val database: Database) : ViewModel() {
private val _viewState = MutablelLiveData<ViewState>()
val viewState: LiveData<ViewState> = _viewState

fun addReadingHistoryChistory: Roo
viewModelScope.launch {

try {

database.readingHistoryDao().1insert(Chistory)
_viewState.value = ViewState.Completed

} catch (e: Exception) {
_viewState.value = ViewState.Error(e)

¥

¥
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class CoroutinesTestRule(

val testDispatcher: TestCoroutineDispatcher = TestCoroutineDispatcher()
) : TestWatcher() {

override fun starting(description: Description?) {
super.starting(description)
Dispatchers.setMain(testDispatcher)

¥

override fun finished(description: Description?) {
super.finished(description)
Dispatchers.resetMain()
testDispatcher.cleanupTestCoroutines()
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class CoroutinesTestRule(

val testDispatcher: TestCoroutineDispatcher = TestCoroutineDispatcher()
) : TestWatcher() {

override fun start
super.startingiils{pika i Ree Tl Z AT 8 o

Dispatchers.se

) 1

¥

override fun finished(description: Description?) {
super.finished(description)
Dispatchers.resetMain()
testDispatcher.cleanupTestCoroutines()
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class CoroutinesTestRule(

val testDispatcher: TestCoroutineDispatcher = TestCoroutineDispatcher()
) : TestWatcher() {

override fun starting(description: Descriptior
super.starting(description)
Dispatchers.setMain(testDispatcher)

F 2 FRIMRERICMainT 1« RN F v —

“ET]ZD

override fun finished(description: Description?) {
super.finished(description)
Dispatchers.resetMain()
testDispatcher.cleanupTestCoroutines()
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class CoroutinesTestRule(

val testDispatcher: TestCoroutineDispatcher = TestCoroutineDispatcher()
) : TestWatcher() {

override fun starting(description: Description?) {
super.starting(description)
Dispatchers.setMain(testDispatcher)

¥

override fun finished(description: Descriptios

super.finished(description) - " ,
Dispatchers.resetMain() 7 A FRTRO®FRNIE

testDispatcher.cleanupTestCoroutines()
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@Test
fun viewStateTest() = runBlocking {
val viewModel = ReadingHistoryViewModel(database)

assertThat(viewModel.viewState.value).isNull()
viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Progress)

// MBHTETE
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel.ViewState.Completed)
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@get:Rule
val rule = CoroutinesTestRule()

@Test
fun viewStateTest() = runBlocking {
val viewModel = ReadingHistoryViewModel(database)

assertThat(viewModel.viewState.value).1sNull()
viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Progress)

// SIBHET#
assertThat(viewModel.viewState.value).i1sEqualTo(ReadingHistoryViewModel .ViewState.Completed)
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@get:Rule
val rule = CoroutinesTestRule()

@Test
fun viewStateTest() = rule.testDispatcher.runBlockingTest {
val viewModel = ReadingHistoryViewModel(database)

assertThat(viewModel.viewState.value).1sNull()
viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Progress)

// SIBHET#
assertThat(viewModel.viewState.value).i1sEqualTo(ReadingHistoryViewModel .ViewState.Completed)
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@get:Rule
val rule = CoroutinesTestRule()

@Test
fun viewStateTest() = rule.testDispatcher.runBlockingTest {
val viewModel = ReadingHistoryViewModel(database)

assertThat(viewModel.viewState.value).1sNull()
viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Progress)

// SIBHET#
assertThat(viewModel.viewState.value).i1sEqualTo(ReadingHistoryViewModel .ViewState.Completed)
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@get:Rule
val rule = CoroutinesTestRule()

@Test
fun viewStateTest() = rule.testDispatcher.runBlockingTest {

val viewModel = ReadingHistoryViewModel(database)

assertThat(viewModel.viewState.value).1sNull()

viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Progress)

// SIBHSET &
assertThat(viewModel.viewState.value).1sEqualTo(Reaqs
} expected: Progress

mpleted)

but was : Completed
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@get:Rule
val rule = CoroutinesTestRule()

@Test
fun viewStateTest() = rule.testDispatcher.runBlockingTest {
val readingHistoryDao: ReadingHistoryDao = mockk {
cokEvery { insert(Cany()) } coAnswers {
delay(100)
Unit
}
}

val database: Database = mockk {
every { readingHistoryDao() } returns readingHistoryDao

¥
val viewModel = ReadingHistoryViewModel(database)

assertThat(viewModel.viewState.value).isNull()

viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Progress)
// MIBHTET R

assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel.ViewState.Completed)

lun
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@get:Rule
val rule = CoroutinesTestRule()

@Test
fun viewStateTest() = rule.testDispatcher.runBlockingTest {
val readingHistoryDao: ReadingHistoryDao gumius
cokEvery { insert(Cany()) } coAnswers {
delay(100 — -
uni:y( ) RoomF—AR—XEZEYVITS
}

¥

val database: Database = mockk {
every { readingHistoryDao() } returns readingHistoryDao

¥
val viewModel = ReadingHistoryViewModel(database)

assertThat(viewModel.viewState.value).isNull()

viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Progress)
// SOEBHTETE

assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel.ViewState.Completed)

lun
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@get:Rule
val rule = CoroutinesTestRule()

@Test
fun viewStateTest() = rule.testDispatcher.runBlockingTest {
val readingHistoryDao: ReadingHistoryDao = mockk {

cokEvery { insert(Cany()) } coAnswers {

de?ay(l@@)
. 52 FATEHDN 3 DAOCEMEE Y I T3

¥

val database: Database = mockk {
every { readingHistoryDao() } returns readingHistoryDao

¥
val viewModel = ReadingHistoryViewModel(database)

assertThat(viewModel.viewState.value).isNull()

viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Progress)
// SOEBHTETE

assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel.ViewState.Completed)

lun

© 2019 Ubie, Inc. 232



| AI-FroRFsrs IER@T S

@get:Rule
val rule = CoroutinesTestRule()

@Test
fun viewStateTest() = rule.testDispatcher.runBlockingTest {
val readingHistoryDao: ReadingHistoryDao = mockk {

coEvery { insert(an

delay(100)
Unit EEDREGFEES

¥
¥

val database: Database = mockk {
every { readingHistoryDao() } returns readingHistoryDao

¥
val viewModel = ReadingHistoryViewModel(database)

assertThat(viewModel.viewState.value).isNull()

viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Progress)
// MIBHTET R

assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel.ViewState.Completed)

lun
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@get:Rule
val rule = CoroutinesTestRule()

@Test
fun viewStateTest() = rule.testDispatcher.runBlockingTest {
val readingHistoryDao: ReadingHistoryDao = mockk {
cokEvery { insert(Cany()) } coAnswers {
delay(100)
Unit
}
}

val database: Database = mockk {
every { readingHistoryDao() } returns readingHistoryDag

¥
val viewModel = ReadingHistoryViewModel(database)

_ DBFsa TldReadingHistoryDao.insert%# £17
assertThat(viewModel.viewState.value).isNull()

viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Progress)

// WIBHSET#

assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel.ViewState.Completed)

lun
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@get:Rule
val rule = CoroutinesTestRule()

@Test
fun viewStateTest() = rule.testDispatcher.runBlockingTest {
val readingHistoryDao: ReadingHistoryDao = mockk {
cokEvery { insert(any()) } coAnswers {
delay(100)
Unit
}
}

val database: Database = mockk {
every { readingHistoryDao() } returns readingHistoryDao

¥
val viewModel = ReadingHistoryViewModel(database)

assertThat(viewModel .viewState.value).isNull()

viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Progress)
// OEBHET %

advanceTimeBy(200)
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Completed)

lnn
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@get:Rule
val rule = CoroutinesTestRule()

@Test
fun viewStateTest() = rule.testDispatcher.runBlockingTest {
val readingHistoryDao: ReadingHistoryDao = mockk {

cokEvery { insert(any()) } coAnswers {
delay(100)

Unit
}
}

val database: Database = mockk {
every { readingHistoryDao() } returns readingHistoryDao

¥
val viewModel = ReadingHistoryViewModel(database)

assertThat(viewModel.viewState.value).isNull()
viewModel .addReadingH1i

assertThat(viewtiodel .V gbl N al PWACE AL L0 LI kP VLS LR iy e Progress)

advanceTimeBy(200)
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Completed)
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@get:Rule
val rule = CoroutinesTestRule()

@Test
fun viewStateTest() = rule.testDispatcher.runBlockingTest {
val readingHistoryDao: ReadingHistoryDao = mockk {
cokEvery { insert(any()) } coAnswers {
delay(100)
Unit
}

}

val database: Database = mockk {
every { readingHistoryDao() } returns readingHistoryDao

¥
val viewModel = ReadingHistoryViewModel(database)

assertThat(viewModel .viewState.value).isNull()

viewModel .addReadingHistory(createDummyReadingHistory(1))
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Progress)
// OEBHET %

advanceTimeBy(200)
assertThat(viewModel.viewState.value).isEqualTo(ReadingHistoryViewModel .ViewState.Completed)
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