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Toy Robot Simulator

Description

e The application is a simulation of a toy robot moving on a square tabletop, of dimensions 5 units x 5 units.

e There are no other obstructions on the table surface.

e The robot is free to roam around the surface of the table, but must be prevented from falling to destruction. Any

movement that would result in the robot falling from the table must be prevented, however further valid movement
commands must still be allowed.

Create an application that can read in commands of the following form:

PLACE X,Y,F
MOVE

LEFT

RIGHT
REPORT

e PLACE will put the toy robot on the table in position X,Y and facing NORTH, SOUTH, EAST or WEST.



> PLACE 1,1,NORTH




PLACE 1,1,NORTH
L EFT
MOVE
RIGHT
MOVE
> RIGHT
RIGHT
RIGHT
L EFT
REPORT




> REPORT



® A ~ — bash — 101x35

$ cat instructions. txt
PLACE 1,1,NORTH

LEFT
MOVE
RIGHT
MOVE
RIGHT
RIGHT
RIGHT
LEFT
REPORT

$ cat instructions.txt | node robot. js
2,2, SOUTH
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function runRobot(width, height, 1nput) {
let robot;
input.split("\n").forkEach((line) => {
let matches;
1T (
matches = line.match(
/PLACE ([\d1+), ([\dJ+), (NORTH|SOUTH|
EAST |WEST)/),
matches
) {
let dir;
switch (matches[3]) {
case NORTH": dir = 0; break;



function runRobot(width, height, input) {
let robot;
input.split("\n").forEach((line) => {
let matches;
1T (
matches = line.match(
/PLACE ([\d]+), ([\d1+), (NORTH|SOUTH|
EAST |WEST)/),
matches
) |
let dir;
switch (matches[3]) {
case NORTH": dir = 0; break;



function runRobot(width, height, 1nput) {
let robot;
input.split("\n").forEach((line) => {
let matches;
1T (
matches = line.match(
/PLACE ([\d]1+), ([\dJ+), (NORTH|SOUTH|
EAST |WEST)/),
matches
) {
let dir;
switch (matches[3]) {
case NORTH": dir = 0; break;



function runRobot(width, height, 1nput) {
let robot;
input.split("\n").forEach((line) => {
let matches;
1T (
matches = line.match(
/PLACE ([\d1+), ([\dI+), (NORTH|SOUTH|
EAST |WEST)/),
matches
) {
let dir;
switch (matches[3]) {
case NORTH": dir = 0; break;



function runRobot(width, height, i1nput) {
let robot;
input.split("\n").forkEach((line) => {
let matches;
1f (
matches = line.match(
/PLACE ([\d1+), ([\d]+), (NORTH|SOUTH]
EAST|WEST)/),
matches
) |
let dir;
switch (matches[3]) {
case "NORTH": dir = 0; break;



function runRobot(width, height, 1nput) {
let robot;
input.split("\n").forkEach((line) => {
let matches;
1T (
matches = line.match(
/PLACE ([\d1+), ([\dJ+), (NORTH|SOUTH|
EAST |WEST)/),
matches
) {
let dir;
switch (matches[3]) {
case NORTH": dir = 0; break;



let dir;
switch (matches[BJ) {

case . dir = 0; break;
case . dir = 1; break;
case . dir = 2; break;
case . dir = 3; break;

)

const x = parseInt(matches[1],10):

const y = parselnt(matches[2],10);
dir && x >= 0 && x < width
&& y >= 0 && y < height

&& (robot = {x, vy, dir});

1 else if (line === ) {
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} else 1t (line === ) {
robot && (robot.dir =
(robot.dir === 0 ? 3 :
robot.dir - 1));
+ else 1f (line === ) {

robot && (robot.dir = (
robot.dir + 1) % 4);
} else 1f (line === ) {
1T (robot) {
let newX = robot.x;
let newY = robot.y;
switch (robot.dir) {
case 0: newY = robot.y + 1; break;



switch
case 0:
case 1:
case 2:
case 3:

)

newX >= 0 && newX < width

(robét dlr) {

newY = robot.y
newX = robot.x
newY = robot.y
newx robot. x

1; break;
1; break;
1;

1; break;

break;

&& newY >= 0 && newY < height
&& (
robot.x = newX,

robot.y

newyY




J )

)

+ else 1f (line === ) {
const dirStr = x => {
switch(x)

case 0: return :
case 1: return :
case 2: return :
case 3: return :

}

robot && console.log(robot.x, robot.y,
dirStr(robot.dir));
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)
}

robot && console.log(robot.x, robot.y,
dirStr(robot.dir));

}
1);
}

runRobot (

5, 5

"PLACE 1,1,EAST\nMOVE\nNMOVE\NLEFT\NnMOVE
\NRIGHT\NRIGHT\nREPORT",
Y; // "0 2 SOUTH" (0,2 South)






String — [Things Happen]



function runRobot(width, height, 1nput) {
/] ...
}

const w =3, h = 3; // width and height
1t( "tests runRobot 1s correct”, function() {

IDF



function runRobot(width, height, 1nput) {
/] ...
}

const w =3, h = 3;
1t( ' tests runRobot 1s correct”, function() {
expect(
runRobot(w, h, "PLACE 1,71 EAST\nREPORT")
). toBe(

) ;
1);



function runRobot(width, height, 1nput) {
/] ...
}

const w =3, h = 3;
1t("tests runRobot 1s correct”, function() {

expect(

runRobot(w, h, "PLACE 1,1 ,EAST\nREPORT™)
). toBe(

// AR .. .7
)5

IDF



function runRobot(width, height, 1nput) {
/] ...
}

const w =3, h = 3;
1t("tests runRobot 1s correct”, function() {

expect(

runRobot(w, h, "PLACE 1,1 ,EAST\nREPORT™)
). toBe(

undefined // =E5 L WET27
)5

IDF



function runRobot(width, height, 1nput) {

}

const w =3, h = 3;

1t( , function() {
spyOn(console, );
runRobot(w, h, ) ;
expect(console log).toHaveBeenCalledWith(
)5

1);



const w =3, h = 3;

1t( . function() {
spyOn(console, );
runRobot(w, h, [

1.301n("\n")
)5
expect(console.log).toHaveBeenCalledWith(

) ;
1);



const w =3, h = 3;

1t("tests runRobot 1s correct”, function() {
spyOn(console, "log");
runRobot(w, h, [

"PLACE 1,1,EAST", "LEFT", "FORWARD",

"REPORT",

1.301in("\n")

)5

expect(console.log).toHaveBeenCalledWith(
"1,2,NORTH"

)5

IDF



const w =3, h = 3;

1t("tests runRobot 1s correct”, function() {
spyOn(console, "log");
runRobot(w, h, [

"PLACE 1,1,EAST", "FORWARD", "RIGHT",

"REPORT",

1.301in("\n")

)5

expect(console.log).toHaveBeenCalledWith(
"0,1,SOUTH"

)5

IDF



const w =3, h = 3;

1t( ' tests runRobot 1s correct”, function() {
spyOn(console, "log");
runRobot(w, h, [

"PLACE 1,1,EAST", "EREICIZZIREICITZPEINND",

"REPORT",

1.join("\n")

)5

expect(console.log).toHaveBeenCalledWith(
"0,1,SOUTH"

)5

IDF




const w =3, h = 3;

1t( . function() {
spyOn(console, );
runRobot(w, h, [

1.301n("\n")
)5
expect(console.log).toHaveBeenCalledWith(

) ;
1);



const w= 3, h= 3;

1t( . function() {
spyOn(console, );
runRobot(w, h, [

].301n("\n")
)
expect(console.log).toNotHaveBeenCalled();

IDF
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function runRobot(width, height, input) {
let robot;
input.split( ).forEach((line) => {
let matches;

1T (
matches = line.match(
)
matches
) |
let dir;
switch (matches[3]) {
case . dir = 0; break;
case . dir = 1; break;
case . dir = 2; break;
case . dir = 3; break;
)

const x = parseInt(matches[1],10);
const y = parselnt(matches[2],10);
dir && x >= 0 && x < width

&& y >= 0 && y < height

&& (robot = {x, vy, dir});

} else if (line === ) {
robot && (robot.dir =
(robot.dir === 0 7?7 3 :

robot.dir - 1));



function runRobot(width, height, input) {
let robot;
input.split("\n").forkEach((line) => {
let matches;
1t (
matches = line.match(
/PLACE ([\d]+), ([\d]+), (NORTH|SOUTH|
EAST [WEST)/),

matches
) |
let dir;
switch (matches[3]) {
case "NORTH": dir = 0; break;
case "EAST": dir = 1; break;
case "SOUTH": dir = 2; break;
case "WEST": dir = 3; break;
)
/] ...
+ else 1if (line === "LEFT"Y) { // ...
} else if (line === "RIGHT") { // ...
} else 1if (line === "MOVE") { // ...
+ else 1f (line === "REPORT") { // ...
]
IDF



function runRobot(width, height, input) {
let robot;
input.split("\n").forkEach((line) => {
let matches;
1t (
matches = line.match(
/PLACE ([\d]+), ([\d]+), (NORTH|SOUTH|
EAST [WEST)/),

matches
) |
let dir;
switch (matches[3]) {
case "NORTH": dir = 0; break;
case "EAST": dir = 1; break;
case "SOUTH": dir = 2; break;
case "WEST": dir = 3; break;
)
/] ...
+ else 1if (line === "LEFT"Y) { // ...
} else if (line === "RIGHT") { // ...
} else 1if (line === "MOVE") { // ...
+ else 1f (line === "REPORT") { // ...
]
IDF



function runRobot(width, height, input) {
let robot;
input.split("\n").forEach((line) => {
let matches;
1t (
matches = line.match(
/PLACE ([\d]+), ([\d]+), (NORTH|SOUTH|
EAST|WEST)/),

matches
) |
let dir;
switch (matches[3]) {
case "NORTH": dir = 0; break;
case "EAST": dir = 1; break;
case "SOUTH": dir = 2; break;
case "WEST": dir = 3; break;
)
} else 1f (line === "LEFT") {
} else 1f (line === "RIGHT") {
} else if (line === "MOVE") {
} else 1f (line === "REPORT") {
)
IOk
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function runRobot(width, height, input) {
let robot;
input.split("\n").forkEach((line) => {
let matches;
1t (
matches = line.match(
/PLACE ([\d]+), ([\d]+), (NORTH|SOUTH|
EAST [WEST)/),

matches
) |
let dir;
switch (matches[3]) {
case "NORTH": dir = 0; break;
case "EAST": dir = 1; break;
case "SOUTH": dir = 2; break;
case "WEST": dir = 3; break;
)
/] ...
+ else 1if (line === "LEFT"Y) { // ...
} else if (line === "RIGHT") { // ...
} else 1if (line === "MOVE") { // ...
+ else 1f (line === "REPORT") { // ...
]
IDF



function runRobot(width, height, input) {
let robot;
input.split( ).forEach((line) => {
let matches;

1T (
matches = line.match(
),
matches
) {
let dir;
switch (matches[3]) {
case . dir = 0; break;
case . dir = 1; break;
case . dir = 2; break;
case . dir = 3; break;
}
} else 1f (line === )
} else 1f (line === ) I
} else 1f (line === ) B
} else 1f (line === ) {
}
DK



function stringToCommands(input) { function runRobot(width, height, input) {

return input.split( ).map((line) => { let commands = stringToCommands(input);
let matches: executeCommands(commands);
if ( ¥

matches = line.match( |
function executeCommands(w, h, commands) {

), matches

) { :
switch (matches[3]) { 1
const x = parseInt(matches[1], 10);
/] ...
return { type: "PLACE", x, y, dir }

1 else if (line === ) {
return { type: "LEFT" }

1 else if (line === ) {
return { type: "RIGHT" }

1 else if (line === ) {
return { type: "MOVE" }

} else if (line === ) {
return { type: "REPORT" }

}

1).filter(x => x === undefined);
]



function stringToCommands(input) { function runRobot(width, height, input) {

return input.split( ).map((line) => { let commands = stringToCommands(input);
let matches: executeCommands(commands);
if ( 3

matches = line.match( |
function executeCommands(w, h, commands) {

), matches

) { :
switch (matches[3]) { )
const x = parseInt(matches[1], 10);
/] ...
return { type: "PLACE", x, y, dir }

+ else if (line === ) 1
return { type: "LEFT" }

1 else if (line === ) {
return { type: "RIGHT" }

+ else if (line === ) 1
return { type: "MOVE" }

} else if (line === ) {
return { type: "REPORT" }

}

). filter(x => x === undefined);
J



function stringToCommands(input) {

}

return 1nput.spli

let matches;
1T (

t(

Y.map((line) => {

matches = line.match(

) {

), matches

switch (matches[3]) { )
const x = parseInt(matches[1], 10);

/] ...

return { type: "PLACE", x, y, dir }

else if (line
else if (line
else if (line

else if (line

L N U T ST

). filter(x => x

return { type:
return { type:
return { type:

return { type:

) {
) {
) {
) {

" MOVE " }

"REPORT" }

undefined);

function runRobot(width, height, input) {
let commands = stringToCommands(input);
executeCommands(commands) ;

¥

function executeCommands(w, h, commands) {
let robot;
commands. forEach((command) => {
switch (command.type) {
case ;

/] ...
case

/] ...
case

/] ...
case

/] ...
case

/] ...

IDF



function stringToCommands(input) { function runRobot(width, height, input) {

}

return input.split( ).map((line) => { let commands = stringToCommands(input);
let matches: executeCommands(commands);
if ( ¥

matches = line.match( |
function executeCommands(w, h, commands) {

), matches let robot;
y { ’ commands . forEach((command) => {
: Ltch (command.type) {
switch (matches[3]) { } S N .
const x = parseInt(matches[1], 10): dir && cmd.x >: 0 && cmd.x < w1dth
s ii Emdbyt>— ? && cmd.y < height
" " . ro O =
return { type: "PLACE", x, y, dir ;} x: cmd.x, y: cmd.y, dir: cmd
} else 1f (line === ) { case}>;
return { type: "LEFT" } Yy
} else if <1ine —== > { case
return { type: "RIGHT" } /]
} else if (line === ) { case
return { type: "MOVE" } // ...
} else 1f (line === ) { case
return { type: "REPORT" } // ...
J }
1).filter(x => x === undefined); DK



function stringToCommands(input) { function runRobot(width, height, input) {
return input.split("\n").map((line) => { let commands = stringToCommands(input);

let matches; executeCommands (commands);
if ( J
matches = line.match( |
/PLACE ([\d1+), ([\d]+), (NORTH| function executeCommands(w, h, commands) {
SOUTH|EAST|WEST)/), matches let robot;
Y | commands. forEach((command) => {
switch (matches[3]) { /= ... =/ } Swiggz (commané.type) {
c/:c/mst X = parselInt(matches[1], 10); dir & cmd.x >= 0 8& cmd.X , <h
return { type: "PLACE", x, y, dir } ._of.\w,\é@‘«:ﬁcmd-é’gg%@;%;C’"S?'f??%,
height “317 ¢ Le3Titigifil e28 of
> else if (line === "LEFT") { Sl bt L ar ) B&I(robot
return { type: "LEFT" } . ???{3%%? 1<g?'§,}§f-j <
} else 1f (line === "RIGHT") { 3@2?2,;,«@’(3: s%’é”f'liﬁ—, i h e
return { type: "RIGHT" } L LFET e c 8 CURCLERD
} else if (line === "MOVE") {
return { type: "MOVE" }
+ else if (line === "REPORT") {
return { type: "REPORT" }
J
1).filter(x => x === undefined);

}



function stringToCommands(input) { Commands are a list of...

return input.split( ).map((line) => { Command objects
let matches;
1t ( :
matches = line.match( Command 1is one of. ..
{ type: "PLACE",
), matches X: number,
) | oh (matches[3]) ¢ : y: number,
switch (matches e :
const x = parselnt(matches[1], 10); ) dir: Direction
// ...
return { type: "PLACE", x, vy, dir } { type: "LEFT" }
{ type: "RIGHT" }
} else 1f (line === ) { { type: IIMOVEII }
return { type: "LEFT" } T "
} else 1f (line === ) { { type: "REPORT™ }
return { type: "RIGHT" } . . .
} else if (line === ) | Direction 1is one of...
return { type: "MOVE" } "NORTH"
+ else 1if (line === ) { "EAST"
return { type: "REPORT" } "SOUTH"
} IIWESTII

1).filter(x => x === undefined);
]



function stringToCommands(input) { Commands are a list of...

return input.split("\n").map((line) => { Command obijects
let matches;
1t ( ,
matches = line.match( Command 1s one of. ..
/PLACE ([\d1+), ([\d]+), (NORTH] { type: "PLACE",
SOUTH|EAST|WEST)/), matches X: number,
) b (matches[3]) ¢ : y: number,
switch (matches .« A :
const x = parselnt(matches[1], 10); ) dir: Direction
/] ...
return { type: "PLACE", x, y, dir } { type: "LEFT" }
{ type: "RIGHT" }
} else 1f (line === "LEFT") { { type: "MOVE" }
return { type: "LEFT" } T "
}+ else 1f (line === "RIGHT") { L type: "REPORT™ ;
return { type: "RIGHT" } . . .
+ else if (line === "MOVE") { Direction 1s one of...
return { type: "MOVE" } "NORTH"
+ else 1f (line === "REPORT") { "EAST"
return { type: "REPORT" } "SOUTH"
} IIWESTII

1Y).filter(x => x === undefined);
J



function stringToCommands(input) { Commands are a list of...

return input.split( Y.map((line) => { Command objects
let matches;
1t ( .
matches = line.match( Command 1s one of...
{ type: "PLACE",
), matches X: number,
) g itch (matches[3]) { } y: number,
wi s :
const x = parselnt(matches[1], 10); ) dir: Direction
// ...
return { type: "PLACE", x, vy, dir } { type: "LEFT" }
{ type: "RIGHT" }
} else 1f{<1lne ==iEFT } ) { { type: IIMOVEII }
return { type: " ' T "
+ else if (line === ) { { type: "REPORT ;
return { type: "RIGHT" } . . .
} else if (line === ) | Direction 1s one of...
return { type: "MOVE" } "NORTH"
; else 1f (line === ) { "EAST"
return { type: "REPORT" } "SOUTH"
} "WEST"

). filter(x => x === undefined);
J



function stringToCommands(input) { Commands are a list of...

return input.split( Y.map((line) => { Command objects
let matches;
1t ( .
matches = line.match( Command 1s one of...
{ type: "PLACE",
), matches X: number,
) Jsc,witc:h (matches[3]) { } y: number,
const x = parselnt(matches[1], 10); ) dir: Direction
/l ...
return { type: "PLACE", x, vy, dir } { type: "LEFT" }
{ type: "RIGHT" }
} elie 1f{(%1ne =TiEFT" } ) { { type: IIMOVEII }
recurn ype: . n I
+ else if (line === ) { { type: "REPORT ;
return { type: "RIGHT" } . . .
} else if (line === ) | Direction 1s one of...
return { type: "MOVE" } "NORTH"
; else 1f (line === ) { "EAST"
return { type: "REPORT" } "SOUTH"
} "WEST"

). filter(x => x === undefined);
J



function stringToCommands(input) { Commands are a list of...

return input.split( ).map((line) => { Command objects
let matches;
1t ( :
matches = line.match( Command 1is one of. ..
{ type: "PLACE",
), matches X: number,
) | oh (matches[3]) ¢ : y: number,
switch (matches e :
const x = parselnt(matches[1], 10); ) dir: Direction
// ...
return { type: "PLACE", x, vy, dir } { type: "LEFT" }
{ type: "RIGHT" }
} else 1f (line === ) { { type: IIMOVEII }
return { type: "LEFT" } T "
} else 1f (line === ) { { type: "REPORT™ }
return { type: "RIGHT" } . . .
} else if (line === ) | Direction 1is one of...
return { type: "MOVE" } "NORTH"
+ else 1if (line === ) { "EAST"
return { type: "REPORT" } "SOUTH"
} IIWESTII

1).filter(x => x === undefined);
]



function stringToCommands(i: string): Commands { type Commands =

return 1.split( )Y.map((line) => { Array<Command>
let matches;
1t (
matches = line.match( type Command =
{ type: "PLACE",
), matches X: number,
>.{'t.h (matches[3]) ¢ : y: number,
switch (matches . DA :
const x = parselnt(matches[1], 10); ) dir: Direction
/[l ...
return { type: "PLACE", x, vy, dir } | { type: "LEFT" }
. { type: "RIGHT" }
} else 1f (line === ) { ‘ { type: IIMOVEII }
return { type: "LEFT" } T "
+ else 1f (line === ) { - { type: "REPORT™ }
return { type: "RIGHT" } . .
} else if (line === ) { type Direction =
return { type: "MOVE" } "NORTH"
+ else 1if (line === ) { | "EAST"
return { type: "REPORT" } | "SOUTH"
} ‘ IIWESTII

). filter(x => x === undefined);
J



function stringToCommands(input) { Commands are a list of...

return input.split( ).map((line) => { Command objects
let matches;
1t ( :
matches = line.match( Command 1is one of. ..
{ type: "PLACE",
), matches X: number,
) | oh (matches[3]) ¢ : y: number,
switch (matches e :
const x = parselnt(matches[1], 10); ) dir: Direction
// ...
return { type: "PLACE", x, vy, dir } { type: "LEFT" }
{ type: "RIGHT" }
} else 1f (line === ) { { type: IIMOVEII }
return { type: "LEFT" } T "
} else 1f (line === ) { { type: "REPORT™ }
return { type: "RIGHT" } . . .
} else if (line === ) | Direction 1is one of...
return { type: "MOVE" } "NORTH"
+ else 1if (line === ) { "EAST"
return { type: "REPORT" } "SOUTH"
} IIWESTII

1).filter(x => x === undefined);
]
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function stringToCommands(input) {
return 1nput.split( Y.map((line) => {
let matches;
1T (
matches = line.match(

), matches

) {
switch (matches[3]) { }
const x = parseInt(matches[1], 10);
/] ...
return { type: "PLACE", x, y, dir }
1 else if (line === ) {
return { type: "LEFT" }
1 else if (line === ) {
return { type: "RIGHT" }
1 else if (line === ) {
return { type: "MOVE" }
} else if (line === ) {
return { type: "REPORT" }
}

1).filter(x => x === undefined);
]



it( . function() {
expect(
stringtoCommands ([

)

1.j0in("\n")

).toEqual([
{ type: "PLACE", x:1, y:1, dir: "EAST" },
{ type: "REPORT" 1},

1)

IDF



it( . function() {
expect(
stringtoCommands ([

)

1.j0in("\n")

).toEqual([
{ type: "PLACE", x:9, y:9, dir: "EAST" },
{ type: "REPORT" 1},

1)

IDF



it( . function() {
expect(
stringtoCommands ([

)

1.join("\n")
).toEqual([

{ type: "LEFT" },

{ type: "REPORT" 7},

1)

IDF



1t("tests stringloCommands™, function() {
expect(
stringtoCommands ([
"EREICIEZPEICIETZHEIN NS ",
"REPORT",
1.301n("\n")
). toEqual (L
// ... 1ignoring that first
{ type: "REPORT" 3%,

1)

command”

IDF



1t("tests executeCommands™, function() {

/] ...

1);



DEEICEIUT
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"PLACE 1,2,EAST
LEFT
RIGHT

[ {type: "PLACE",
X:1, y:2,
dir:"EAST"},

{type: "LEFT"},
{type: "RIGHT"},

console. log(
"2,2,EAST"



Instructions

"PLACE 1,2,EAST
LEFT
RIGHT

console. log(
"2,2,EAST"

[ {type: "PLACE",
X:1, y:2,
dir:"EAST"},

{type: "LEFT"},
{type: "RIGHT"},



Instructions

"PLACE 1,2,EAST
LEFT
RIGHT

console. log(
"2,2,EAST"

[ {type: "PLACE",
X:1, y:2,
dir:"EAST"},

{type: "LEFT"},
{type: "RIGHT"},

) Interpreter

iR




stringToCommands

"PLACE 1,2,EAST
LEFT
RIGHT

console. log(
"2,2,EAST"

[ {type: "PLACE",
X:1, y:2,
dir:"EAST"},

{type: "LEFT"},
{type: "RIGHT"},



stringToCommands executeCommands

"PLACE 1,2,EAST
LEFT
RIGHT

console. log(
"2,2,EAST"

[ {type: "PLACE",
X:1, y:2,
dir:"EAST"},

{type: "LEFT"},
{type: "RIGHT"},



"PLACE 1,2,EAST
LEFT
RIGHT

[ {type: "PLACE",
X:1, y:2,
dir:"EAST"},

{type: "LEFT"},
{type: "RIGHT"},

console. log(
"2,2,EAST"



[{Iltll : ||PLACEII :

NIRRT console.log(..)

"f":"EAST"}, console. log(..)
{"t":"LEFT"}, console.log(..)
{Iltll : llRIGHTlI} ,

]
"PLACE 1,2,EAST robot ()
LEFT Wi thComnectioncserial)
RIGHT .asFutureChain()
n .toPromise()

const instructions = [
place(1,2,east),
left,
right, [...]

];”

1t('moves around', ()=>{
let r = robot();
let instructions =
[ ... 1;
1);
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function stringToCommands(input) { Commands are a list of...

return input.split( ).map((line) => { Command objects
let matches;
1t ( :
matches = line.match( Command 1is one of. ..
{ type: "PLACE",
), matches X: number,
) | oh (matches[3]) ¢ : y: number,
switch (matches e :
const x = parselnt(matches[1], 10); ) dir: Direction
// ...
return { type: "PLACE", x, vy, dir } { type: "LEFT" }
{ type: "RIGHT" }
} else 1f (line === ) { { type: IIMOVEII }
return { type: "LEFT" } T "
} else 1f (line === ) { { type: "REPORT™ }
return { type: "RIGHT" } . . .
} else if (line === ) | Direction 1is one of...
return { type: "MOVE" } "NORTH"
+ else 1if (line === ) { "EAST"
return { type: "REPORT" } "SOUTH"
} IIWESTII

1).filter(x => x === undefined);
]



Commands are a list of...
Command objects

Command 1s one of. ..
{ type: "PLACE",
X: number,
? y: number,
these s dir: Direction
\_' }
{ type: "LEFT" }
{ type: "RIGHT" }

{ type: "MOVE" }
{ type: "REPORT" }

Remember

Direction 1s one of...
"NORTH"
"EAST"
"SOUTH"
"WEST"




We've made a

little language.
(BEont=3E



Commands are a list of...
Command objects

Command 1s one of. ..
{ type: "PLACE",
X: number,
y: number,
dir: Direction
}
{ type: "LEFT" }
{ type: "RIGHT" }
{ type: "MOVE" }
{ type: "REPORT" }

Direction 1s one of...
"NORTH"
"EAST"
"SOUTH"
"WEST"




Commands are a list of...

Command objects
Words
=

Command 1s one of. ..

= { type: "PLACE",

X: number,

y: number,

dir: Direction
}
{ type: "LEFT" }
{ type: "RIGHT" }
{ type: "MOVE" }
{ type: "REPORT" }

Direction is one of...
"NORTH"
"EAST"
"SOUTH"
"WEST"




Commands are a list of...

Command objects
words
H=h

Command 1s one of...
= { type: "PLACE",
X: number, // 1,2,3,..
y: number, // 1,2,3,
dir: Direction
}
{ type: "LEFT" }
{ type: "RIGHT" }
{ type: "MOVE" }
{ type: "REPORT" }

Direction 1s one of...
"NORTH"
"EAST"
"SOUTH"
"WEST"




Commands are a list of...
Sentences Command objects
Command 1s one of...
i { type: "PLACE",
X: number,
y: number,
dir: Direction
}
{ type: "LEFT" }
{ type: "RIGHT" }
{ type: "MOVE" }
{ type: "REPORT" }

Direction 1s one of...
"NORTH"
"EAST"
"SOUTH"
"WEST"




Commands are a list of...
Sentences Command objects
Command 1s one of...
i { type: "PLACE",
X: number,
y: number,
dir: Direction
}
{ type: "LEFT" }
{ type: "RIGHT" }
{ type: "MOVE" }
{ type: "REPORT" }

Direction 1s one of...
"NORTH"
"EAST"
"SOUTH"
"WEST"




Commands are a list of...
Sentences Command objects
Command 1s one of...
i { type: "PLACE",
X: number,
y: number,
dir: Direction
}
{ type: "LEFT" }
{ type: "RIGHT" }
{ type: "MOVE" }
{ type: "REPORT" }

Direction 1s one of...
"NORTH"
"EAST"
"SOUTH"
"WEST"




Commands are a list of...
Command objects

Document Command 1s one of...

=M { type: "PLACE",

X: number,
y: number,
dir: Direction
}
{ type: "LEFT" }
{ type: "RIGHT" }
{ type: "MOVE" }
{ type: "REPORT" }

Direction 1s one of...
"NORTH"
"EAST"
"SOUTH"
"WEST"







Place the robot at 1 across (from the right),
1 upwards (from the bottom), and have 1t face North.

Turn left.

Go forward one space.

Turn right.

Go forward one space.

Turn right.

Turn right.

Report the robot's position.



e N e N et N ate N et B e M ate

type:

type:
type:
type:
type:
type:
type:
type:

"PLACE", x:

"LEFT" 3,
"FORWARD" 1},
"RIGHT" 3},
"FORWARD" 1},
"RIGHT" 3},
"RIGHT" 3,
"REPORT" 3},

1, vy:

1, dir:

"NORTH" 1},



DSL

(Domain-Specific Language)

RXAL VEIBR S




INTERNAL

DSL

(Domain-Specific Language)

SN RX1 VERSEE




-= A

IlRonicSasEIcEkULT
 ERRBSNICEBTRET I LM TEET,




This idea also
shows up In...




Validation



Validate.js



const constralnts =
username: {
presence: true,
exclusion: {
within: [
message:
}
I

password: {
presence: true,
length: {
minimum: 6,
message:
)
3
¥

{



const constraints
username: {
password: {

1

= {
J s
J s



const constraints
username: { .
password: { .

= {
.},

.},
1

validate(

{ username: "rob", password: "acceptable” 7},
constraints

) ;

// undefined (no errors)

validate(
{ username: "'rob", password: "short" 7},
constraints

) ;

// {"password": ["Password must be at least 6 characters" ]}



console.log(..)
console.log(..)
console.log(..)

validate()

const constraints = {
username: { ... }

password: ... ] User Inpu.l.

e et






const Person = t.1interface({
name: t.string,
age: t.number

})

t.validate(
JSON. parse(
Person

) ;



MREFICEIUL T
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Redux-Saga



function* fetchUserFromServer(action) {
const user = yield call(
Apl.fetchUser,
action.payload.userlId
);
vield put({
type: "USER_FETCH_SUCCEEDED",
user: user
1)
}



function* fetchUserFromServer(action) {
const user = yield call(
Apl.fetchUser,
action.payload.userlId
);
vield put({
type: "USER_FETCH_SUCCEEDED",
user: user
});
}



function* fetchUserFromServer(action) {
const user = yielad {..., CALL:{..., action:{
fn: Apl.fetchUser,
args: | action.payload.userId ],
111}
vield put({
type: "USER_FETCH_SUCCEEDED",
user: user
1)
}



function* fetchUserFromServer(action) {
const user = vyield {..., CALL:{..., action:{
fn: Apl.fetchUser,
args: | action.payload.userId ],
11}
vield put({
type: "USER_FETCH_SUCCEEDED",
user: user
1)
}



function* fetchUserFromServer(action) {
const user = vyield {..., CALL:{..., action:{
fn: Apl.fetchUser,
args: | action.payload.userId ],
11}
yield put({
type: "USER_FETCH_SUCCEEDED",
user: user
})s
}



function* fetchUserFromServer(action) {
const user = yield {..., CALL:{..., action:{
fn: Apl.fetchUser,
args: | action.payload.userId ]
11}
yvield {..., PUT: {..., action:{
type: "USER_FETCH_SUCCEEDED",
user: user
1)
}



function* fetchUserFromServer(action) {
const user = vyield {..., CALL:{..., action:{
fn: Apl.fetchUser,
args: | action.payload.userId ]
11}
vield {..., PUT: {..., action:{
type: "USER_FETCH_SUCCEEDED",
user: user
11}
}



Where's the
Interpreter?




Saga
Definition

Redux
Middleware

1t('sagas’, ()=>{
let saga =

0
1)






const action = {
payload: { userlId: 123 }}

J 3

const gen = fetchUserFromServer(action);

assert.deepEqual(
gen.next().value,
call(Api.FetchUser, action.payload.userld)

);

assert.deepEqual(
gen.next().value,

put ({
type: :
user: makeFakeUser(action.payload.userlId),
)
);



Redux-Saga's
Redux Middleware




. 1s.array(effect)

curer)
. (data
. (data
. (data
. (data
. (data
. (data
. (data
. (data
. (data
. (data

1sEffect.
1sEffect.
1sEffect.
1sEffect.
1sEffect.
1sEffect.
1sEffect.
1sEffect.
1sEffect.
1sEffect.

take(effect))
put(effect))
all(effect))
race(effect))
call(effect))
cps(effect))
fork(effect))
join(effect))
cancel(effect)) -
select(effect)) -

~J

L RELO BT BT BELS BELO BELO BELS BELO BELS

runParallelEffect(effect, effectld,

runTakeEffect(data, currCb)
runPutEffect(data, currCb)
runAllEffect(data, effectld, currChb)
runRaceEffect(data, effectld, currCb)
runCallEffect(data, effectlId, currChb)
runCPSEffect(data, currCb)
runForkEffect(data, effectld, currCb)
runJoinkEffect(data, currCb)
runCancelEffect(data, currCb)
runSelectEffect(data, currCb)


https://github.com/redux-saga/redux-saga/blob/master/src/internal/proc.js

SW1tch(effect type) {

case
case
case
case
case
case
case
case
case
case

return
return
return
return
return
return
return
return
return
return

runTakeEffect(
runPutEffect(
runAllEffect(
runRaceEffect(
runCallEffect(
runCPSEffect(
runForkEffect(
runJoinEffect(
runCancelEffect( );
runSelectEffect( );

N\

"
N S e N\ e e UV

- o - o



SW1tch(effect type) {

case
case
case
case
case
case
case
case
case
case

“call";

return
return
return
return
return
return
return
return
return
return

runTakeEffect(
runPutEffect( )
runAllEffect( )
runRaceEffect(
runCallEffect(...
runCPSEffect( )
runForkEffect(
runJoinEffect(
runCancelEffect( );
runSelectEffect( );

A W A WA I
W o wo

- o - o



SW1tch(effect type) {

case
case
case
case
case
case
case
case
case
case

put”:

return
return
return
return
return
return
return
return
return
return

runTakeEffect(
runPutEffect(...
runAllEffect(
runRaceEffect(
runCallEffect(
runCPSEffect(
runForkEffect(
runJoinEffect(
runCancelEffect( );
runSelectEffect( );

-/ -\
N S e N\ e v U/

- o - o



Redux-SagalcB U T
> 'Saga; RERIFaRH T,

» AV TIIETTIT—23 DT ANTHD.,
Redux-Saga= KLV = 77 T9,



What's so "Functional”
about all this?



That
"Pure Functions”
Thing.




function addOne(x) {
return x + 1;

¥

var r = addOne(5);

MAMATDICK > TEEICGRES NS HZA.
FE#E "pure; T,



function addOne(x) {
return x + 1;

¥

var r = addOne(1) + addOne(3);

MAMATDICK > TEEICGRES NS HZA.
FE#E "pure; T,



function addOne(x) {
console. log( );
return x + 1;

}
var r = addOne(5);

RITZHR CEDiza. BEEUE "impures T,



function addOne(x) {
console. log( );
return x + 1;

]
var r = addOne(1) + addOne(3);

RITZHR CEDiza. BEEUE "impures T,



function addOne(x) {
console.log("H1!");
return x + 1;

]
var r = addOne(1) + addOne(3);

Logged: "Hi!Hi!"

RITZHR CEDiza. BEEUE "impures T,



Pure things:



stringToCommands()



t.1nterface()



fetchUserFromServer()



Representing impure actions as
Instructions to be later interpreted
can make them pure.
impure’s 77 3 V%,

BICEBIREN2EREUVUTRIRI S LT,
FNS%ZpurelcIBZENTEEY,




Representing impure actions as
Instructions to be later interpreted
can make them pure.
impure’s 77 3 V%,

BRICEBIRENZIEREUVUTRIRT S & T,
FNS%ZpurelcIBZENTEEY,




A Quick Confession



It's also known as the
"Interpeter Pattern”

(from "Design Patterns")

CNIEGoFD
"Interpreter /X% —>; EBHMENFKT,



It just shows up In the
"FP" community a lot.

CDES5HZEZAIE. Functional Programming
DA 21714 TAKDHBD XTI,




(Free Monads in Haskell and Scala, and
Haskell's entire way of doing side-effects
with its 10 Type.)

It just shows up In the
"FP" community a lot.

CDES5HEZAIE. Functional Programming
DAZIa2=FT 4 TAIDBD T,

(7 & Z 1. Free Monads*> Haskell D 10%Y)




Back to the Robot



g —







const 35 = require("johnny-five");

const rp = require("raspi-10");

const hat = j5.Motor.SHIELD_CONFIGS.ADAFRUIT_V2;
const board = new j5.Board({10: rp()});



const 35 = require("johnny-five");

const rp = require("raspi-10");

const hat = j5.Motor.SHIELD_CONFIGS.ADAFRUIT_V2;
const board = new j5.Board({10: rp()});

board.on( , function() {
const motors = {
left: new j5.Motor(hat.M1),
right: new h5.Motor(hat.M2),

1

1);



const 35 = require("johnny-five");

const rp = require("raspi-10");

const hat = j5.Motor.SHIELD_CONFIGS.ADAFRUIT_V2;
const board = new j5.Board({10: rp()});

board.on( , function() {
const motors = { left: . right: };

1);



const 35 = require("johnny-five");

const rp = require("raspi-10");

const hat = j5.Motor.SHIELD_CONFIGS.ADAFRUIT_V2;

const board = new j5.Board({10: rp()});

const Marvin = require("./marvin");

board.on( , function() {
const motors = { left: . right: };
const r = new Marvin(motors);

1);



const 35 = require("johnny-five");
const rp = require("raspi-10");
const hat = j5.Motor.SHIELD_CONFIGS.ADAFRUIT_V2;
const board = new j5.Board({10: rp()});
const Marvin = require("./marvin");
board.on("ready", function() {
const motors = { left: . right: };
const r = new Marvin(motors);

1);



const logic = require( );
function Marvin(motors) { }
const motorSpeed = 100;

const turnTime = 700;
const forwardTime = 700;

Marvin.prototype.initialState = logic.initialState;

Marvin.prototype.turnLeft = function(state) {
1f (!logic.isPlaced(state)) return;

const newState = logic.turnLeft(state)

motors.left.reverse(motorSpeed);

motors.right.forward(motorSpeed);

return sleep(turnTime, (res) => {
motors.left.stop()
motors.right.stop()
res(newState);

});

7);



const logic = require("./logic");
function Marvin(motors) { }
const motorSpeed = 100;

const turnTime = 700;
const forwardTime = 700;

Marvin.prototype.initialState = logic.initialState;

Marvin.prototype.turnLeft = function(state) {
if (!logic.1sPlaced(state)) return;

const newState = logic.turnLeft(state)

motors.left.reverse(motorSpeed);

motors.right.forward(motorSpeed);

return sleep(turnTime, (res) => {
motors.left.stop()
motors.right.stop()
res(newState);

});

IOk



const logic = require("./logic");
function Marvin(motors) { ... }

const motorSpeed = 100; // 0 - 250
const turnTime = 700; // milliseconds
const forwardTime = 700; // milliseconds

Marvin.prototype.initialState = logic.initialState;

Marvin.prototype.turnLeft = function(state) {
1f (!logic.1isPlaced(state)) return; // not placed yet? ignore

const newState = logic.turnLeft(state)

motors.left.reverse(motorSpeed);

motors.right.forward(motorSpeed);

return sleep(turnTime, (res) => {
motors.left.stop()
motors.right.stop()
res(newState);

});

1);



const 35 = require("johnny-five");

const rp = require("raspi-10");

const hat = j5.Motor.SHIELD_CONFIGS.ADAFRUIT_V2;

const board = new j5.Board({10: rp()});

const Marvin = require("./marvin");

board.on( , function() {
const motors = { left: . right: };
const r = new Marvin(motors);

1);



board.on("ready", function() {
const motors = { left: . right: 15
const r = new Marvin(motors);

1);



board.on("ready"”, function() {
const motors = { left: ..., right: ... };
const r = new Marvin(motors);
const input = [
"PLACE 1,1,NORTH",
"LEFT",
"FORWARD",
"RIGHT",

/] ...
1;

// ...
1);



board.on("ready", function() {

const motors = { left: ..., right: ... };
const r = new Marvin(motors);

const input = ["PLACE 1,71 ,NORTH",6 "LEFT", ... ];
/] ...

1);



board.on("ready", function() {

const motors = { left: ..., right: ... };
const r = new Marvin(motors);
const 1nput = ["PLACE 1,71 ,NORTH", "LEFT", ... 1;

const commands = stringToCommands(input);

// ...
1);



board.on( . function() {
const motors = { left: . right: };
const r = new Marvin(motors);
const input = [ , ,
const commands = stringToCommands(input);
commands. reduce((p, command) => {

1;

+, Promise.resolve(r.initialState));

1);



board.on( . function() {
const motors = { left: . right: };
const r = new Marvin(motors);
const 1nput = [ : s
const commands = stringToCommands(input);
commands.reduce((p, command) => {
switch(command. type) {
case :
return p.then(state => {
log(
return state;
});
}
+, Promise.resolve(r.1nitialState));

1);

.1



board.on( . function() {
const motors = { left: . right: };
const r = new Marvin(motors);
const 1input = [ : :
const commands = stringToCommands(input);
commands.reduce((p, command) => {
switch(command. type) {
case :
return p.then(passThrough(() =>
log(
));

}

+, Promise.resolve(r.initialState));

1);



board. on( , function() {
const motors = { left: . right: };
const r = new Marvin(motors);
const input = [ , , -
const commands = stringToCommands(input);
commands. reduce((p, command) => {
switch(command. type) {
case .
return p.then(passThrough(() => ));

.1

}

+, Promise.resolve(r.initialState));

1);



board. on( , function() {

const motors = { left: . right: };
const r = new Marvin(motors);
const input = [ : : 1;

const commands = stringToCommands(input);
commands.reduce((p, command) => {
sw1tch(command type) {
case
return p. then(passThrough(() => ));
case
return p. then(r turnLeft);

}

+, Promise.resolve(r.initialState));

1);



commands.reduce((p, command) => {
switch(command. type) {

case .
return p.then(passThrough(() =>
log(
));
case : return p.then(r.turnLeft);

+, Promise.resolve(r.1initialState));

1);



commands.reduce((p, command) => {
switch(command. type) {

case .
return p.then(passThrough(() =>
log( )
));
case : return p.then(r.turnLeft);
case : return p.then(r.turnRight);
case . return p.then(r.moveForward);
case :
return p.then(passThrough((state) =>
log(
));

+, Promise.resolve(r.1initialState));

1);



> .then(r.place(1,1,north))

then(r.turnLeft)
.then(r.moveForward)
then(r.turnRight)
.then(r.moveForward)
then(r.turnRight)
then(r.moveForward)
then(r.turnRight)
.then(r.moveForward)
then(r.turnRight)
then(r.turnRight)







[{Iltll : ||PLACEII :

NIRRT console.log(..)

"f":"EAST"}, console. log(..)
{"t":"LEFT"}, console.log(..)
{"t" : lIRIGHTll} ,

]
"PLACE 1,2,EAST robot ()
LEFT Wi thComnectioncserial)
RIGHT .asFutureChain()
n .toPromise()

const instructions = [
place(1,2,east),
left,
right, [...]

];”

1t('moves around', ()=>{
let r = robot();
let instructions =
[ ... 1;
1);




"Functional Core,
mperative [Effectful] Shell"

— Gary Bernhardt, "Boundaries"
https://www.youtube.com/watch?v=yTkzNHF6rMs



https://www.youtube.com/watch?v=yTkzNHF6rMs

A TOy RObOt and a

Functional Pattern
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SciEikid. S EHBIRZDEEL X9,

A Functional Programming-inspired pattern to
separate instructions and interpretations.
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