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Motivation �

q  Programming	
  language	
  designed	
  for	
  teachers	
  to	
  
create	
  arithme<c	
  tests.	
  

q  Simple	
  crea<on	
  of	
  a	
  gradable	
  test	
  with	
  a	
  variety	
  of	
  
mul<ple	
  choice,	
  true/false,	
  and	
  fill	
  in	
  the	
  blank	
  
ques<ons.	
  

q  Generate	
  op<ons	
  for	
  mul<ple	
  choice	
  answers.	
  



Language Functionality�

q  Language	
  allows	
  the	
  teacher	
  to	
  write	
  func<ons	
  for	
  
genera<ng	
  ques<ons,	
  create	
  mul<ple	
  choice	
  op<ons,	
  
and	
  shuffle	
  answers.	
  

q  Built-­‐in	
  func<ons	
  to	
  print,	
  convert	
  to	
  string,	
  generate	
  
random	
  integers,	
  string	
  manipula<ons,	
  etc.	
  for	
  the	
  
teacher	
  to	
  use	
  in	
  func<ons.	
  

q  Final	
  test	
  is	
  displayed	
  in	
  an	
  HTML/JavaScript	
  format	
  



Built-In Functions �
q  print	
  

q  print	
  to	
  console	
  
q  rand	
  

q  generate	
  random	
  integers	
  
q  allows	
  teacher	
  to	
  generate	
  ques<ons	
  with	
  similar	
  formats	
  and	
  varying	
  

values	
  
q  str	
  

q  convert	
  type	
  of	
  variable	
  or	
  expression	
  to	
  a	
  string	
  
q  used	
  to	
  create	
  string	
  versions	
  of	
  ques<ons	
  

q  evalDouble	
  
q  evaluate	
  a	
  string	
  expression	
  into	
  a	
  double	
  
q  used	
  to	
  evaluate	
  string	
  ques<ons	
  to	
  determine	
  the	
  correct	
  answer	
  

q  evalInt	
  
q  evaluate	
  a	
  string	
  expression	
  into	
  an	
  integer	
  
q  used	
  to	
  evaluate	
  string	
  ques<ons	
  to	
  determine	
  the	
  correct	
  answer	
  



Built-In Functions continued…�

q  get_char_at(<string>, <index>) 
q  get	
  the	
  character	
  at	
  the	
  specified	
  index	
  
q  use	
  cases:	
  teacher	
  can	
  manipulate	
  ques<ons	
  
q  e.g.	
  var op = get_char_at(question1, 2) 

q  length(<string | list>) 
q  use	
  cases:	
  for	
  loops,	
  crea<ng	
  func<ons,	
  manipulate	
  answers	
  array	
  

q  strReplace(<string>, <string_to_replace>, 
<string_replace_with>) 
q  finds	
  a	
  <string_to_replace>	
  within	
  the	
  input	
  <string>	
  and	
  replaces	
  it	
  

with	
  <string_replace_with>	
  
q  allows	
  teacher	
  to	
  manipulate	
  string	
  ques<ons	
  in	
  order	
  to	
  generate	
  

incorrect	
  mul<ple	
  choice	
  answers	
  
q  e.g.	
  strReplace( question1, “(“ , “” ) and	
  strReplace 

(question2, “)”, “” ) 



vc	
  source	
  
file	
   scanner	
  

parser	
   seman<c	
  
check	
  

code_gen	
   JavaScript	
  
code	
  



vc source file�
function evalWithoutParens returns double 
(string q){ 

 string newq=strReplace(q, "(", ""); 
 newq=strReplace(newq, ")",""); 
 double ans = evalDouble(newq); 
 return ans; 

} 
function produceWrongAns returns 
double(string q){ 

 double b=evalDouble(q); 
 b=b+rand(5); 
 return b; 

} 
string list operators = ["+", "-", "*", 
"/"]; 
function createQ returns string (){ 

 int len=length(operators); 
 int randInd= rand(len)-1; 
 string q; 
 string b= operators[randInd]; 
 randInd=rand(len) -1; 
 string c = operators[randInd]; 
 q= 

str(rand(100))~b~"("~str(rand(100))~c~str(ra
nd(100))~")"; 

 return q; 
} 

function run returns none (){ 
  
 /*string q1=createQ(); 
 int len=length(operators); 
 int randInd= rand(len)-1; 
 string b= operators[randInd]; 
 q1=q1~b~createQ(); 
 int a1 = evalInt(q1); 
 int wa = evalWithoutParens(q1); 
 int wa2 = produceWrongAns(q1); 
 display_radio(q1,[wa,a1, wa2,a1],"q1");*/ 
 int a; 
 loop conditions (start: a=0; check: a < 10; 
change: a=a+1) do { 
  string name = "q"~str(a); 
  string q1=createQ(); 
  int len=length(operators); 
  int randInd= rand(len)-1; 
  string b= operators[randInd]; 
  q1=q1~b~createQ(); 
  double a1 = evalDouble(q1); 
  double wa = evalWithoutParens(q1); 
  double wa2 = produceWrongAns(q1); 
  display_radio(q1,[wa,a1, wa2,a1],name); 
 } 
 
} 



The Environment �
type environment = { 

 functions: func_decl list; 
 scope: string; 
 locals: var_scope; 
 globals: var_scope; 
 has_return: bool; 
 return_val: expr; 
 return_type: var_type; 

} 
 
and var_scope = { 

 prims: (string * var_type * expr) list; 
 lists: (string * var_type * expr list) list 

(*Form (type, list_id, list contents) *) 
} 



AST	
  -­‐>	
  SAST	
  
via	
  Seman<c	
  Check	
  



Seman<c	
  Error	
  Check	
  
Var_Decl_Assign: Checking operators and type is string �
Starting to check function: evalWithoutParens.�
Calling check_stmt �
Calling Var_decl from check_stmt �
Var_Decl_Assign: Checking newq type is string �
strReplace function is being called�
check_expr: q id called�
strReplace function is being called�
check_expr: q id called�
check_expr: q id called�
Calling check_stmt �
Calling expression from check_stmtAssign being called 
from check_expr�
strReplace function is being called�
check_expr: newq id called�
tl = string tr = string.�
strReplace function is being called�
check_expr: newq id called�
check_expr: newq id called�
Calling check_stmt �
Calling Var_decl from check_stmt �
Var_Decl_Assign: Checking ans type is double�
Evaluate function is being called�
check_expr: newq id called�
Evaluate function is being called�
check_expr: newq id called�
check_expr: newq id called�
Calling check_stmt �
Return from check_stmtcheck_expr: ans id called�
check_expr: ans id called�
Starting to check function: produceWrongAns.�

Calling check_stmt �
Calling Var_decl from check_stmt �
Var_Decl_Assign: Checking b type is double�
Evaluate function is being called�
check_expr: q id called�
Evaluate function is being called�
check_expr: q id called�
check_expr: q id called�
Calling check_stmt �
Calling expression from check_stmtAssign being called 
from check_expr�
check_expr: b id called �
Rand function is being called�
tl = double tr = double.�
check_expr: b id called �
Rand function is being called�
Rand function is being called�
check_expr: b id called �
Calling check_stmt �
Return from check_stmtcheck_expr: b id called �
check_expr: b id called �
Starting to check function: createQ.�
Calling check_stmt �
Calling Var_decl from check_stmt �
Var_Decl_Assign: Checking len type is int �
length function is being called�
check_expr: operators id called �
length function is being called�
check_expr: operators id called �
check_expr: operators id called �
Calling check_stmt �
�



Code	
  Genera<on	
  



JavaScript	
  Source	
  Code	
  



HTML	
  output	
  



To	
  compile	
  and	
  run	
  

do: make�
then: ./vc –[option] source.vc�
options: �
•  a to print AST�
•  s to run semantic analysis on source code�
•  j to compile and output JavaScript and HTML 

source code�
•  h for help �



Lessons	
  Learned	
  


