Mobil-, backend- og
compliler-udvikling
med
Flutter, C og Slige
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® TypeScript 48.4%
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TypeScript 48 11229 10246 57 926
C 22 5475 4806 28 641
Dart 40 3077 2792 2 283
C Header 29 1467 1079 146 242
C++ 8 625 437 66 122
CMake 8 545 348 113 84
JavaScript 1 198 175 @ 23
JSON 4 127 127 0 0
HTML 2 143 120 15 8
Makefile 3 151 9@ 20 41
XML 7 121 68 51 2
sqQL 1 82 66 6} 16
Swift 6 77 55 7 15
YAML 4 164 52 91 21
Python 1 L 32 1 11
Shell 4 51 25 5 21
Xcode Config 8 35 p 8 3
Kotlin 1 5 3 6} .
Markdown 9 489 0 314 175
Plain Text 2 23 0 21 2



Disposition

Arbejdsprocess

Tech Stack

Design-patterns | Flutter
Design-patterns | Fresh Plaza
HTTP-backend i C

Cl og Deployment
Compiler-udvikling og Slige




Arbejdsprocess

Kravspecifikation

User stories

Kunde

eXtreme programming

Scrum

Udvikling af udviklingsprocess



Tech Stack
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Flutter

Widget tree

VS Swift
~ Cross platform vs native
~ Caching-strategier vs hurtig afviklingstid

vs Maul
~ Abstraktion af Widget tree
— State-management og data-binding

Tooling
@kosystem



Design-patterns i Flutter



State management



Mobilapp
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State-management med setState()
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Opdeling af widget-klasser
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State-management med
ChangeNotifierProvider

&
consumer
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Design-patterns | Fresh Plaza



Eksempel med
SessionController

&
CartController
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Eksempel med
SessionController
&

ChangeNotifierProvider
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class SessionController {
final Server server;
//
final List< ChangelListener> sessionChangelListeners = [];
final List< ChangelListener> userChangeListeners = [];

class CurrentUserProvider extends ChangeNotifier implements ChangelListener {
final SessionController controller;

CurrentUserProvider({required this.controller}) {
controller. addUserChangelListener(this);

}



- -

child: Consumer<CurrentUserProvider=>|
builder: ( , provider, ) {
final user = provider.controller.user;
return Text("Saldo: ${formatDkkCents(user.balanceDkkCents)}",
style: Theme.of (context).textTheme.headlineSmall); // Text
I

), // Consumer



Responsibility management



class CartControllerMemory extends CartController {
final Server server;
final List<CartItem> cart = [];

final SessionController sessionController;

CartControllerMemory({required this.server, required this.sessionController});

class SessionController {

final Server server: Future<Result<Null, String>> purchase() async {

i
}

String? sessionToken;
User? sessionUser;



class CartControllerMemory extends CartController {
final Server server;

// ...
final SessionController sessionController;

Future<Result<Null, String>> purchase()

res = sessionController.requestWithSession(
server, sessionToken) => server.purchaseCart(sessionToken, cart));
res
Ok<Null, String>
sessionController.loadUpdatedUser
Ok :
Err<Null, String>(value: message

Err(message



class SessionController {
final Server server;

Future<Result<T, String>> requestWithSession<T>(
RequestFunction func,
) {
( cookieController. load
Err<String, Null>():
Err("unathorized");

Ok<String, Null>(value: sessionToken) :
final result = await func(server, sessionToken);
(result Err<T, String>(value: message) |
if (message == "unauthorized") {

cookieController.clear
sessionUser =
notlfySes51UnChangeL15teners
notifyUserChangelListeners();
Err("unathorized"):

result;



Backend

Skrevet 1 C

Dependencies:

~— OpenSSL (passwords)

— Sqlite3

Multithreaded HTTP server

Bespoke JSON serializer/deserializer




C

e vs Node/Express, Deno/Oak
- Kontrol
- Performance
- Abstraktionsniveau
— Applikations- vs Systemudvikling
- Manuel/automatik



6 typedef struct {

7 1nt64 t 1d;

8 char*™ name;

9 char*™ email;

10 char* password_hash;

11 1nt64_t balance dkk cent;

12 } User;



123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146

char* user to json string(const User* m)

{

static_assert(sizeof(User) == 40,

String string;
string construct(&string);

string pushf(&string,

g
S ad e eld B

N 'nameX™ i BheN M

N emad TN o\ Tt
"\"password _hash\":\"%s\", "
"\N"balance dkk_ cent\":%1ld"
"

m->id,

m->name,

m->email,

m->password_hash,

m->balance_dkk_cent);

string_destroy(&string);

return result;

"model has changed");

char* result = string_copy(&string);



558 int users_register_reqg_from_json(UsersRegisterReq* m, const JsonValue* json)

559 {

560 static_assert(sizeof(UsersRegisterReq) == 24, "model has changed");
561

562 ObjField fields[] = {

563 { "name", JsonType_String },

564 { "email", JsonType_String },
565 { "password", JsonType_String },
566 T

567 if (!'0BJ_CONFORMS(json, fields))

568 return -1;

569 *m = (UsersRegisterReq) {

570 .hame = GET_STR("name"),

571 .email = GET_STR("email"),

5 .password = GET_STR("password"),
573 1

574 return 0;

575 B



84 DbRes dh_user_insert(Db* db, const User* user)

85 {

86 static_assert(sizeof(User) == 40, "model has changed"});
87

88 sqlite3* connection;

89 CONNECT;

920 DbRes res;

91

92 sqlite3 stmt* stmt;

93 int prepare_res = sqlite3_prepare_v2(connection,

94 "INSERT INTO users (name, email, password_hash, balance_dkk_cent) "
95 BAALUIES (2 e i

96 il

97 &stmt,

93 NULL);

99 if (prepare_res != SQLITE_OK) {

100 REPORT SQLITE2 ERROR();

181 res = DbRes_Error;

102 goto 10_return;

103 }

104

105 sqlite3_bind_text(stmt, 1, user->name, -1, SQLITE_STATIC)
106 sqlite3 bind text(stmt, 2, user->email, -1, SQLITE STATIC)
107 sqlite3 bind text({stmt, 3, user->password _hash, -1, SQLITE STATIC);
108 sqlite3_bind_int64(stmt, 4, user->balance_dkk_cent);

189

110 int step_res = sqlite3_step(stmt);

abati | if (step_res != SQLITE_DONE) {

112 REPORT_SQLITE3_ERROR();

113 res = DbRes_Error;

114 goto 1@ _return;

115 }

116

aiaky s res = DbRes_0k;

118 16_return:

119 if (stmt)

120 sqlite3_finalize(stmt);

121 DISCONNECT;

122 return res;

123 3



Udgangspunkt | Express.|s



const app = express();

app.get("/products/all”,
res.json({
ok: Lrue,
products: [

{ 2d:i a1, S name:
{ 1d: 2, name:

iI;
1)
I

app.listen(8080);

(req, res) => {

"Letmelk", price: 1200 },
"Smer", price: 2400 },



int main(void)

{
HttpServer* server = http_server_new((HttpServerOpts){

.port = 8080,
.workers = 8, /* 8 worker threads*/

Hls

http_server_get(server, "/products/all", get_products_all_handler);
http_server_listen(server),

http_server_free(server),



volid get_products_all_handler(HttpCtx* ctx)
{
RESPOND_JSON(ctx, 200,
'Il{'ll
"\"ok\":true, "
"\"products\":["
"I\"1d\":1, \"name\" :\"Letmelk\",\"price\":1200},"
"I\"1d\":2,\"name\" :\"Smer\", \"price\":2400}"
'Il]'ll
1)



Cl og Deployment

e Automatisk build og test

e Automatisk deployment

0 Backend: Build and Test =
() Frontend: Build E

@ use deployment
Frontend: Build #8: Commit 5625526 pushed by SimonF|20

& Frontend: Build
Frontend: Build #7: Manually run by SimonF)20

© add badge
Backend: Build and Test #29: Commit b852cae pushed by SimonFJ20

© zero hash data
Backend: Build and Test #28: Commit 9b8bf/f pushed by SimonF]20

€ fix hashing
Backend: Build and Test #27: Commit 07667d0 pushed by SimonF]20



Slige

» Slige
- Compiler-system

 SBC (Slige backup compiler)
- Lab taer for tid
- Feerre features

- Ringere kode



Slige-sproget

* Inspireret af Rust fo main() —> int {
let 1 = 03
e Basale features e
_ rintln("Hello\ world");
* God interop med C Y
| k;
return E};
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fn main() -> int {
let 1 = 3 + 53
println( "Hello\ world");

return 0;

8 sbc__main:
push rbp

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

mov
sub
jmp

.LO:
mov
mov
add
mov
mov

rbp, rsp
rsp, 16
.LO

rax, 3

rdi, 5

rax, rdi

QWORD [rbp-16], rax
rax, sbc__string_ 0

push rax
call sbc__println
push rax

pop
pop
mov
jmp
.exit:
mov
mov
pop
ret

rax

rdi

QWORD [rbp-8]1, ©
.exit

rax, QWORD [rbp-8]
rsp, rbp
rbp



Tohentzer

Lype valve
12434 2wk 0
+
T g ¥

th Tokens J



To LAM

Parser
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if a < 10 {

}

println( "Hello");

IfStmt {
condition: LessThan {
left: IdentExpr("a"),
right: IntExpr(10),

b
body: Block([
CallExpr {
callee: IdentExpr( "println”),
arguments: [
String( "Hello"),
1,
}
1),
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fn main() -> int {

let 1 = 0;

while 1 < 10 {
println( "Hello");

i=1+1;
}

return 0;

main:

x0 ::
g1 ::

.bo:

.b2:

.b3:

.b4:

int

int
push (int) @
store %1
goto .b2
load %1
push (int) 10
1t

goto .b3, .b4

push (#str) "Hello"
push (fn(*str) -> int) println
call 1

pop

load %1

push (int) 1
add

store %1
goto .b2

push (int) @
store %0
return



Lo wering [part 2)
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2 %) +a

Y
M;;E,E 2 Shack bewd mov £1,2

pvib 3 </ posk %1
mul Ragiskr bond ::lv : :, 3
load 7. a L” push 7.2
GJJ ki" 7‘2

el «

IMP 7.4

add 73, 74



main:

xe ::
b 4

.bo:

.b2:

.b3:

.bé4:

int
int

push (int) @
store %1
goto .b2

load %1

push (int) 10
1t

goto .b3, .b4

push (*str) "Hello"

push (fn(*str) -> int) println
call 1

pop

load %1

push (int) 1

add

store %1

goto .b2

push (int) 0
store %0
return

shc_

=0

L [

AL

Sli3

_main:
alloc_local %0, 8
alloc_local %1, 8

store_val [%1], ©
jmp .L1

load %4, [%1]
mov_int %5, 10
1t %4, %5

kill %5

jnz_reg %4, .L2
kill %4

jmp .L3

mov_string %9, string+0
push %9

kill %9

call_fn sbc__println, 1
pop %12

pop %13

kill %13

kill %12

load %15, [%1]

mov_int %16, 1

add %15, %16

kill %16

store_reg [%1], %15
kill %15

jmp .L1

store_val [%0], ©
ret






shc_

.LO:

A

L2

JE3:

_main:
alloc_local %0, 8
alloc_local %1, 8

store_val [%1], ©
jmp .L1

load %4, [%1]
mov_int %5, 10
1t %4, %5

kill %5

jnz_reg %4, .L2
kill %4

jmp .L3

mov_string %9, string+0
push %9

kill %9

call_fn sbc__println, 1
pop %12

pop %13

kill %13

kill %12

load %15, [%1]

mov_int %16, 1

add %15, %16

kill %16

store_reg [%1], %15
kill %15

jmp .L1

store_val [%0], ©
ret

8
9
10
11
12
13
14
15
16
s B
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

sbc__main:

push rbp
mov rbp, rsp
sub rsp, 16
jmp .L@
.L@:
mov QWORD [rbp-16], @
jmp .L1
all:
mov rax, QWORD [rbp-16]
mov rdi, 10
cmp rax, rdi
setl al
cmp rax, @
jne .L2
jmp .L3
L2
mov rax, shc__string_o
push rax
call sbc__println
push rax
pop rax
pop rdi
mov rax, QWORD [rbp-16]
mov rdi, 1
add rax, rdi
mov QWORD [rbp-16], rax
jmp .L1
ailodin
mov QWORD [rbp-8], @
jmp .exit
.exit:
mov rax, QWORD [rbp-8]
mov rsp, rbp
pop rbp
ret



Rey i;[ er A”owl‘:m.

L TA

mov %3, 3 MOY ray, 3
mov %, ¢ mov rdi, &
add 14,72 odd rog,nli
moy 73, 5 mov rdi s
add 71,73 add ter, ml‘

rax rcl:
/1 /.1 /3



mov_int %5, 3
mov_int %6, &4

add %5, %6

kill %6

mov_int %9, 5

add %5, %9

kill %9

store_reg [%2], %5
kill %5

11
12
13
14
15
16

mov
mov
add
mov
add
mov

rax, 3

rdi, 4

rax, rdi

rdi, 5

rax, rdi

QWORD [rbp-24], rax






main:

%0 :: int
%1 :: dnt main:
.b0: %0 :: int
push (int) 0 %1 :: int
store %1 .ba:
goto .b2 push (int) @
| L store %1
return goto .b2
.b2: .b2
load %1 load %1
push (int) 10 push (int) 10
1t 1t
goto .b3, .b4 goto .b3, .b4
.b3: .b3:
push (*str) "Hello" push (*str) "Hello"
push (fn(#str) -> int) println push (fn(#str) -> int) println
call 1 call 1
pop pop
load %1 load %1
push (int) 1 push (int) 1
add add
store %1 store %1
goto .b2 goto .b2
.bb: .b4:
push (int) 0 push (int) ©
store %0 store %0
goto .bl return

.b5:
goto .bl
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sbc_

.LO:

< K b

L2:

_main:
alloc_local %0, 8
alloc_local %1, 8

mov_int %2, ©

push %2

kill %2

pop %3

store_reg [%1], %3
kill %3

jmp .L1

load %4, [%1]
push %4

kill %&
mov_int %5, 10
push %5

kill %5

pop %6

pop %7

1t %7, %6

push %7

kill %6

kill %7

pop %8

jnz_reg %8, .L2
kill %8

jmp .L3

mnv strincg %9. strinc+i

shc

.LO:

= b

o B2

__main:

alloc_local %0, 8
alloc_local %1, 8

store_val [%1], ©
jmp .L1

load %4, [%1]
mov_int %5, 10
1t %4, %5

kill %5

jnz_reg %4, .L2
kill %4

jmp .L3

mnv ctrinc %¥Q. c<trinc+i



1

Z
3
A
5
6
7
8
9
0

fn test(iterations: int) -> int {

}

let acc = 0;

let 1 = 0;

while 1 < iterations {
acc = acc + 1 + acc % 3;
i =1+ 1:

}

return acc;

27 int64_t test(int64_t iterations)

28 {
29
30
31
EY)
33
34
35
36 }

int64_t acc = 0;

int64 _t 1 = 0;

while (i < iterations) {
acc += 1 + acc % 3;
i += 1;

}

return acc;



8 shc__test:
push rbp

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
4l
45
46
47
48
49
50
51
52

mov
sub
Jmp

.LO:
mov
mov
jmp

-4 b 1]
mov
mov
cmp

rbp, rsp
rsp, 24
.LO

QWORD [rbp-16]1, 0
QWORD [rbp-24]1, 0
L1

rax, QWORD [rbp-24]
rdi, QWORD [rbp+16]
rax, rdi

setl al

cmp
jne
jmp

a2
mov
mov
add

rax, 0
a2
23

rax, QWORD [rbp-16]
rdi, QWORD [rbp-24]
rax, rdi

push rax

mov
mov

rax, QWORD [rbp-16]
rdi 3

push rax
push rdi
call sbc__mod

mov
pop
add
mov
mov
mov
add
mov
jmp

sL3:
mov
mov
jmp

.exit:
mov
mov

pop

ret

rax, rax
rdi

rdi, rax

QWORD [rbp-16]1, rdi
rax, QWORD [rbp-24]
rdi, 1

rax, rdi

QWORD [rbp-24], rax
.L1

rax, QWORD [rbp-16]
QWORD [rbp-8], rax
.exit

rax, QWORD [rbp-8]
rsp, rbp
rbp

(EEEIEE

.LBBO_1:

.LBBO_3:

push
mov
mov
mov
mov

mov
cmp
jge
mov
mov
mov
mov
cqo
idiv
mov
add
add
mov
mov
add
mov

jmp

mov

pop
ret

rbp

rbp, rsp

gword ptr [rbp
gword ptr [rbp
gword ptr [rbp

rax, qword ptr
rax, gword ptr

.LBBO_3

rax, gqword ptr
gword ptr [rbp
rax, gqword ptr
ecx, 3

rex
rax, qword ptr
rax, rdx

rax, gword ptr
gword ptr [rbp
rax, qword ptr
rax, 1

gword ptr [rbp

.LBBO_1

rax, gqword ptr
rbp

- BL
. 16]1
- 24],

[rbp -
[rbp -

[rbp -

- 32],
[rbp -

[rbp -
[rbp -
- 16]1
[rbp -

- 24],

[rbp -

rdi
(0]
(0]

24]
8]

24]

rax
16]

32]
16]
rax

24]

rax

16]



10 void route_post_carts_purchase(HttpCtx* ctx)

11 {

12 S

13 CartsPurchaseReq req;

14 £l e

15 ProductPriceVec prices;

16 s

17 int64_t total_dkk_cent

18 = shbc_calculate_total_price((int64_t)item_amount, &req.items, &prices);
19

2 #[c_export("sbc_calculate_total_price”)]
3 fn calculate_total_price(item_amount: 1int, items: *(), prices: *()) -> int {



2 #[c_export("sbc_calculate_total_price")]

3 fn calculate_total_price(item_amount: int, items: *(), prices:

0 e - o

10
11
12
13
14
15
16

let total_dkk_cent = 0;

let 1 = 0;

while 1 < 1tem_amount {
let price = prices_get_price(prices, 1i);
let amount = ditems_get_amount(items, 1i);

total_dkk_cent = total_dkk_cent + price * amount;

1 =1 + 1;

return total_dkk_cent;

£()) -> dnt {



19 #[c_function("sbcs_prices_get_price')]

20 fn prices_get_price(prices: =(), 1i: 1int) -> 1int {}
21

22 #[c_function("sbcs_items_get_amount')]

23 fn dtems_get_amount(items: %(), 1: int) -> int {}

113 int64_t sbecs_prices_get_price(const ProductPriceVec* prices, inté4_t 1)
114 {

115 return prices—>data[i].price_dkk_cent;

116 }

117 int64_t sbcs_items_get_amount(const CartsItemVecx items, inté4_t 1)

118 {

119 return items->datal[i].amount;

120 }



- S. F Jakobsen
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