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Language Summary

Basic: Integer, Floating Point 64 bit, Boolean, String, Null

Data Structure: List, Dict, Node, Graph

Operations: Arithmetic Operation, Logic Operation, Conditional

Operation, Graph Operation



Language Feature

e Native Support on Node, Edge and Graph Definition & Operation
e Function and variables declared everywhere, Support nested function

e Support List, Hashmap basic Data structure

Circle + Line = Cﬁﬁ’df%@’



Node & Graph - Merge Graph

node a = node(“a”);

graph g1 = a -> b -> c; C
graph g2 = c -> [d, e]; f/ \\
d e
graph gh = gl + g2;
a ->b ->c c -> [d, e]

a -> (b -> ¢c)



Node & Graph - Merge Graph

node a
graph gl
graph g2

graph gh

node(“a”);
=a->b -> c;
= c -> [d, e];

= gl + g2;

a->b ->c ->[d, e]



Node & Graph - Graph Subtraction

025 - B -

a ->b ->c
-> [d -> e, e]

e

d — ¢

c -> [d, e]

list<graph>



Node & Graph - Node Removal

d — e
a ->b ->c

> [d > e, el C = list<graph>



Node & Graph - Neighbors

graph gh = a ->b -> [c, d, e]

gh@a=>[Db]

gh @ b => [c, d, e]

gh @ c => []



Node & Graph - Edge Value

graph gh = a -> 1& -> [2&c, 3&d, 4&e]
graph gh = a -> 1& -> [2,3,4]& [c,d,e]

gh @ (a, b) => 1

gh @ (b, a) => null

gh @ (b, d) => 3



List

list<int> 1i = [ 1, 2, 3]; % Array
> get()
> set()
] % Queue
Auto Conversion > add()
list<float> 1f = [1, 1.2, 3]; > remove()
% Stack
list<graph> 1g = [a, a -> b]; > push()

> pop()



node a = node("a"); % Map
node b = node("b"); > put()
> get()
dict<node> set = { a: a }; ¢ Set
set.has(a) => true > has()
set.get(b) => false > keys()

set.get(a)

=>1



Nested Functions

int d = 1;

1n’F b{int C. t % Access Outer Variables
int d = 2;
int a() { - _ _
return d # c; % Scoping - Static
}

return a();
}
print( b(3) ); /* Output 5 */
print( d ); /* Output 1 */



System Architechture

Scanner
(scanner.mll)

Parser

(parser.mly)
|

cast Optimizer
(cast.ml) Packaging- (with C Flavor)
(organizor.ml)

Semantic Checker
(semant.ml)

l

Code Generation
(codegen.ml)

l

External Library in C

(circline.native ) cast.h/c utils.h/c list.h/c hashmap.h/c
Circline Program
(example.in)
Circline Program Lib Package
(aly (utils.bc)

\/

Linking




Scanner/Parser

( Start )

Statements
List
I Y
Statements i Statements
4 N
Functions | | Var | [Return Expr if For Loop While
Loop
I A
arithmetic List || Dict | [Node| |Graph( | Logical




Organizer

A bridge between Circline and C

Format the functions and variables

Scope3 -<

Scope4 <




Semantic Check

The cast returned by Organizer is a list of function objects.
cast: [funcl, func2, ..., funcn]
Loop through all function objects and check each function objects.

For nest scope situation, we try to search in parent scope if the variable is not found

in current scope.



Code Generation - CAST to LLVM Assembly

declare external functions (C Libraries) CAST
for function in program: l
declare all variables in function

for statement in function: Code Generator

for expression in statement: l

codegen( expression ) LLVM Assembly



Code Generator - C Library

utils.ll code.ll

//;éfine i32 @show(i32) #0 { ‘\\

%2 = alloca i32, align 4
store i32 %@, i32* %2, align 4 %tmp = call i32 @show(i32 1)
%3 = load i32, i32* %2, align 4
%4 = add nsw i32 %3, 1

declare i32 @show(i32)

ret i32 %4
}
\\7 A// code
clang utils.bc code.ll (
> Executable
clang -S -emit-llvm L
utils.c
int show(int a) { W clang -emit-llvm (
return a+1; 1 Bytecode
} )

utils.bc



Automated Build and Test -- Save Time!

Makefile: make all/test (Find target and build build build)

Travis-CI Online Code check

6.1.2.4. Code Generator Test Cases 6.1.2.3. Semantic Check Test Cases 6121 Scanner Test Cases
bash ./test_code_gen.sh bash . ftest_semantic.sh
= = Running Senantic Chack & .
Running code_gen tests... ~ Checking Semantic_check/_access_buter_tunc_variable.in... SUCCESS
- checking code_gen/_cast.in. SUCCESS - checking semantic_check/_illegal_assignment.in. .. success
7 = e 7 7 ~ checking semantic_check/_illegal_binary_operationl.in... SucCEss
- checking code_gen/_dict.in. SUCCESS - checking semantic_check/_illesal binary_speraticn2.in, SUCCESS
- checking code_gen/_dict_node.in... SUCCESS ~ checking semantic_check/_illegal_binary_speration3.in, Succese
= b = i ~ checking semantic_check/_illegal_binary_operationd.in, success
- checkling code_gen/_graph_direct_def.in... SUCCESS ~ checking semantic_check/_illegal_binary_operaticn3.in SUCCESS
- checking code_gen/_graph_edge. in. . . SUCCESS ~ checking semantic_check/_illegal_unary_operationl.in... SUCCESS
" = = o ; s - checking semantic_check/_illegal unary operation2.in... SUCCESS
— checking code_gen/_graph_merge.in. .. SUCCESS checking semantic_check/_inconpatible_func_arg_type.in SUCCESS
- checking code_gen/_graph_method.in... SUCCESS checking semantic_check/_Lnconsistent_dict_elenent_type.in... SUCCESS

checking semantic_check/_inconsistent_list_elenent_type.in... SUCCESS

— checking code_gen/_graph_sub_graph.in SUCCESS checking semantic_check/_invalid_dict geti.in SUCCESS
- checking code_gen/_graph_sub_node, in. SUCCESS - checking semantic_check/_invalid_dict_get2.in, SUCCESS
% 2 7 ke i e - checking semantic_check/_invalid_dict_keyst.in... success
- checking code_gen/_id_defalut_assign.in... SUCCESS ~ checking semantic_check/_invalid_dict_Keysz.in... SUECESS
- checking code_gen/_Llist.in. SUCCESS - checking semantic_check/_invalid dict putl.in SUCCESS G457, Paser Test Cases
s - g - ; . 4 = - chacking semantic_check/_invalid_dict_put2.in... SUCCESS
- checking code_gen/_list_auteomatic_conversion.in... SUCCESS - Checking semantic_check/_invalid_dict_put3.in. SUCCESS
— checking code_gen/_node_var_type.in... SUCCESS - checking semantic_check/_invalid_dict_remavel SUCCESS
= ) S ey E o - checking semantic_check/_invalid_dict_remove2. in. SUCCESS
- checking code_gen/_print_test.in... SUCCESS ~ checking semantic_check/_invalid_dict_size.in success
- checking code_gen/_test.in,.. SUCCESS ~ checking semantic_check/_invalid_dict_typel.in... SUECESS
¢ i = > x o - checking semantic_check/_invalid_empty gict.in... success
- checking code_gen/example_bfs.in... SUCCESS T B s e e s Suecess
- checking code_gen/example_dts. in. .. SUCCESS ~ checking semantic_check/_invalid_expr_after_return.in... SUCCESS
¥ o % CUCCESS - checking semantic_check/_invalid_graph_edge_at. in. SUCCESS
- checking code_gen/example_dijkstra.in... SUCCESS ~ checking semantic_check/ invalid_graph_sdges.in. success
- checking code_gen/test_arith.in... SUCCESS ~ checking semantic_check/_nvalld_graph_Link.in, .. success
3 - e d T s ~ checking semantic_check/_invalid_graph_list_node_at.in... SUCCESS
- checking code_gen/test_if.in... SUCCESS ~ checking semantic_check/_invalid_sraph_nodes.in. success
- checking code_gen/test_inner_var_access.in... SUCCESS = c:n:}ﬂu sm-n:x_c,c:nz,%n\'it{g,;rav:,rnv:-m‘ . :ﬂég:;z
~ checking semantic_check/_invalid_graph_raet ac.in...
— checking code_gen/test_while.in SUCCESS - checking semantic_check/_Lnvalid_graph_slze.In. .. SucCESS




Compile & Run

source

l

Scan/Parse/Codegen - circline.native sh circline.sh <code>

l Let’s try to run it!
source.ll

l

Link SE— utils.bc

l

source.exe

l

Run



udy -- BFS & DFS

BES Code DFS Code BFS Printout

list<node» dfs{graph gh, node r} {

= i 2 if (gh == null or gh.size{) == 8) { return null; } bfs(gh, a) =>[a, b, c,d, & f]
list<node> bfs{graph gh, node r) { . BEL(eh. B) R R E
if (gh == null or gh.size{) == @) { return null; } ; g . s bfs(gh, c) =>[c, e, f, 8, b,d]
int i; node curr; node tmp_n; list<node> children; bfs(gh, d) =» [dya; by c; e;s F1]

bool found; bfs(gh, e) =>[ e c, f, a, b, d ]

bfs(gh, ) =>[f, c, &, a, b, d ]

int i; node curr; node tmp_n; list<node> children; ; dict<int> set = { r: @ };

dict<node> set = { r: r }; list<node> res = [r];

DFS Printout

list<node> res = null;
* list<node> stack = [ r 1;

while (stack.size{) » @) {

list<node> queue = [ r 1; 11 curr = stack.get( stack.size() - 1 ); dfs(gh, a) =>la b, c, e, f d1
hil .51 s B8 12 set.put(curr, 1); dfs(gh, b) =R A, €, 08 B d ]
wiile: (aueve;sizet) ) 1 13 dfs(gh, c) = [e; e, T,oa bl d ]
curr = queue.get(®); queus.removel(d); : = ! dfs(gh, d) =¥ifids a, b, o, e, § 1
if {res == null) { res = [curr]; } else { res.add(curr}; } Semulip:): . dfs(gh, () =2l es o, o e, b, dl]
= ) a i > L found - false; dfs(gh, ) =>[f,c,e a b, d]

for (i=@; (not found) and (i<children.size()); i=i+1) {
tmp_n = children.get(i);
if (not set.has( tmp_n )) { set.put{ tmp_n, @ ); }
if (set.get{tmp_n) == @) {

children = gh@curr;

14 for (i=@; i<children.size(); i=i+l1} {

tmp_n = children.get(i); T stack.push(tmp_n);
if {not set.has{ tmp_n }) { 21 res.add(tmp_n);
set.put( tmp_n, tmp_n ); . found:=:Eruts
gueue.add{tmp_n); & 3 ¥
} 25 if (not found) {
2 } 26 set.put(r, 2);
71 } 27 stack.pop();
2 }
¥
return res;
1z 1 31 return res;



21 void dijkstra(graph gh, node sour) {

22 dict<int> distance = { sour: @ };

23 list<node> queue = gh.nodes();

24 dict<node> parent = {sour: sour};

int i;

3 for (i=8; icqueue.size(); i=i+1) {

1

distance.put{queue.get(i), 2147483647);
parent.put{queue.get{i), null);

distance.put(sour, 8);

while (queue.size() » @) {

EX 3

updateDistance( findMin() );

queue = gh.nodes();

for (i=8; ic<queuwe.size(); i=i+1) {

showRes(queue.get(i));

node findMin() {

node minMode = gueue.get(@);
int minDis = distance.get{minhode);

int minIndex = 8;

int i; node tmp;
for (i = 1; 1 ¢ queue.size(); i=i+1) {
tmp = queue.get(i);
if { distance.get(tmp) < minDis ) {
mintode = tmp;
minDis = distance.get(tmp);

minIndex = i;

}
gueue.remove(minIndex);

return minNode;

62

vold updateDistance{node u) {

int i; int dv; int dis; node v;
list<node> neighs = ghgu;
int du = distance.get(u);
for (i = @; i<neighs.size(); i=i+1) {
v = neighs.get(i);
dv = distance.get{v);
dis = int({ gh@(u, v) );
if ((dis + du) < dv) {
distance.put(v, dis+du);

parent.put(v, u);

void showRes(node dest) {

list<node> res = [dest];
node tmp = parent.getidest);
while (tmp != null) {

res.add{ tmp );

tmp = parent.getitmp);
¥

int i;

printf("%s -» %s : ®d [ ", string(sour), string(dest),

for (i=res.size()-1; i » @; i=i-1) {

printf("%s, ", string( res.get(i) ));

¥
iF (1 == 8) {

printf{"%s ]wn", string{ res.get(i) });

} else {
print{"1");

fury

Results:

e[ a]

2[a,b, el]

5 [a, b, e, c, g1
i[a,b]
4[a, b, e, cl
o [Eas by e, i, 5
3 [a, d]
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