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How to teach the kids logical

frameworks with video arcade

Tom Murphy VII George Frankly Kate Monday†

The year of our lord March 15, 2009

Nega
tive

feed
back

helps the kids to lear
n.

Nega
tive

feed
bac

1 Introduction

Fact: *LF is dying. In order to attract more students to the study of logical
frameworks, we must approach to them at younger and younger ages. This
work, which funded by the Public Broadcasting Service and Canadian

∗but no thanks
†Names changed to protect the innocent
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Illuminati television production company YTV, seeks to capture the highly
sought-after 6–11 year old demographic.
The pitch is simple: A video game so enthralling, that the kids while their
lives away playing it in the videos arcade, all that time conditioning their
mind or minds to reflexively accept dependent typing; Twelf concrete syntax;
the pattern fragment; to use destination passing style in their everyday
language, e.g. to the mother or mothers: “Mother, I want X. eq X candy;” to
literally not see the names of bound variable or variables, just as I can often
not remember the eye-color of the eye or eyes in a girlfriend’s face eye holes; to
submit to unification into %totalitarian regimes; to only find true satisfaction
in the pale amber glow of a terminal reading %% SERVER OK %%.
Imagine such a world! But this is no pitch, no hypothesis, no hyperbole, no
hyperkind. This game is real or real-seeming. The future is soon or now.

\section{LFMan, a video arcade for teaching dependent lambda calculus}

LFMan is a game for a single ripe impressionable player or players. The player
plays the game, with the object being to win. A screen-picture is in
Figure Citation ’screenshot’ on page 2 undefined on input line 80.
When the user [?] or users presses the joystick, the LF Man moves in the maze
[fig.3] to find dots. The maze is trivial to solve. The screen and sound presents
an extra challenge: It implores the LF Man, controlled by the player or
players [?], to evaluate the well-typedness of LF signatures expressed in Twelf
notation strewn roughshod throughout the maze. A new LF signature awaits
the child or childs at every turn. The child or children must evaluate the
signature with lightnings-quick reflex, to adjust the emacs status bar adorning
the LF Man’s banner message. The bar can be as in Figure 2.
The user or users selects the status bar with the key that has been painted

! LaTeX Error: Something’s wrong—perhaps a missing \item? ♥−→
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Figure 1: The LF Man is faced with a signature. How shall his emacs react?

with the 1 or 2 digits. If there are 2 digits then this is ABORTS. The LF Man
drives additionally with the arrows (downarrow, ←−, ⇒) painted buttons.
When the LF Man comes lightning-quick to a LF signature, (Figure 1)his
emacs bar must accord with the type-correctness of the LF signature. I.E. if
the signature is ill-type, then his emacs bar says “ABORTS” but if the sigature
is well-type, then his emacs bar says ‘‘ OK SERVER ’’.

When the player’s bar accords, the screen and sounds rewards his or her
lightning reflex or reflexes with a Positive Feedback. When discord arises, then
there is Negative Feedback.

! LaTeX Error: Something’s wrong—perhaps a missing \item? ♥−→
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ABO   TS

Figure 2: The bar can be as in Figure 2.

2 Negative Feedback

When there is Negative Feedback, the mascot of the

Coq theorem prover comes to get the LF Man . This is

a chicken. Most of the time the chicken is spinning and

grumbling about H.O.A.S.. But when there is Negative

Feedback the chicken comes to get the LF Man. If he

touches the LF Man then LF Man starts spinning and

fading into the maze or mazes.

The LF Man can keep running and standing on Signa-

tures or eating dots but he cannot exorcise the

! LaTeX Error: Something’s wrong—perhaps a missing \item? ♥−→
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Figure 3: This is a picture of the phosphor in the video screen.

chicken

Negative feedback helps the kids to learn.

3 Implementation and acknowledgements

The LF Man game is implemented in ActionScript with Flash
VideoSystem. The source code or codes is shown in (Figure 4.)

The authors are particularly grateful to the Internet People for their help in

! LaTeX Error: Something’s wrong—perhaps a missing \item? ♥−→
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learning ActionScript semantics. The best resource was “steves tutes”, which
can be found at http://video-animation.com/flash_16.php. Here we

learned about inheritance:

When you use Inheritance you save time , because the base
attributes and methods already exists, And Reduce errors ,
because the base class , Shape has already been used and tested.
And You already know how the base class works. Using the same
method name to implement different code in subclasses is called
PolyMorphism.

polymorphism does work. .. Try out all the other methods .
Try and bust it.. bend it.. shake it..

We used inheritance in our VideoSystem application, where the Chicken class
is a subclass of the Man class, and the LFMan class is also a subclass of the

Man class, and the Man class has the implementation of
MovingInTheMazeOrMazes and other shared functionals. Unfortunately: we

observed repeated degenerate behavior where the Chicken behaves as an LF
Man, mimicking his movements and warp-motion to his locale. We tried using

code from steves tutes to help us

Here is a clas my good friend Lithium wrote as an example.
...

var poop = _root.createEmptyMovieClip(name, level);

poop.lineStyle(2, 0x000000, 100);
...

Also unfortunately, this did not accord. In addition to introducing compile
error messages which we do not understand (but that do not rampart our

program from running), it created line-drawings on the screen that did not
appear desirable or related to the chicken mimicking problem.

! LaTeX Error: Something’s wrong—perhaps a missing \item? ♥−→
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/* The whole game.

   We embed everything as a single movie clip in order to 
   support the "zooming" behavior. 
*/
class Everything extends MovieClip {

  var STARTWIDTH;

  var man;
  var chicken;
  var bigmessage;

  // indexed by textual name. initialized
  // from dynamic text on stage.
  var verts = [];

  // Array of pairs (arrays) of vertices.
  // Symmetry implied.
  var edges = 
    [['e', 'a'],
     ['f', 'b'],

     ['g', 'a'],
     ['a', 'b'],
     ['b', 'c'],
     ['c', 'd'],
     
     ['a', 'i'],
     ['c', 'k'],
     
     ['h', 'i'],
     ['i', 'j'],
     ['j', 'k'],
     ['k', 'l'],
     
     ['h', 'aa'],
     ['i', 't'],
     ['j', 'q'],
     ['k', 'p'],
     ['l', 'm'],
     
     ['t', 's'],
     ['r', 'q'],
     ['r', 's'],

     ['t', 'u'],
     ['s', 'v'],
     ['q', 'ff'],
     ['ff', 'p'],
     ['ff', 'ee'],
     ['ee', 'x'],
     ['v', 'w'],
     ['u', 'z'],
     ['x', 'y'],
     ['o', 'n'],
     
     ['u', 'v'],
     ['w', 'x'],
     ['ee', 'o'],
     ['y', 'n'],
     ['n', 'm'],
     ['z', 'y'],
     ['z', 'cc'],
     ['n', 'gg'],
     ['aa', 'z'],
     ['bb', 'cc'],
     ['cc', 'dd'],
     ['dd', 'gg'],
     ['gg', 'hh'],
     
     ['dd', 'ii'],
     ['cc', 'jj']];

  var boxes = [];
  var foods = [];

  public function onLoad () {
    this.stop();
    STARTWIDTH = this._width;

    for (var o in this) {
      if (this[o].text != undefined) {
   /* then it's a text area... */
 if (false)
 trace("" +
       this[o]._x + "," +
       this[o]._y + ": " +
       this[o].text);
 verts[this[o].text] =
   { x : this[o]._x,
     y : this[o]._y };
 this[o]._visible = false;
      } else if (o.substr(0, 4) === 'zone') {
 boxes.push({x : this[o]._x,
      y : this[o]._y,
      w : this[o]._width,
      h : this[o]._height,
      o : this['zone' + o.substr(4, o.length - 4)]});
 this[o]._visible = false;
      } else if (o.substr(0, 9) === 'objective') {
 foods.push({x : this[o]._x,
      y : this[o]._y,
      w : this[o]._width,
      h : this[o]._height,
      o : this[o]});
      }
    }

    man.edges = edges;
    man.verts = verts;

    chicken.edges = edges;
    chicken.verts = verts;

    // put at start position...
    // this['man'].warpto('a');
    man.warpto('a');
    chicken.warpto('ee');

    bigmessage = _root['bigmessage'];
    bigmessage.say('');
  }

  public function zoomtobox() {
    // Is man in box? Then zoom to box.
    for(var i = 0; i < boxes.length; i++) {
      if (man._x >= boxes[i].x &&
   man._y >= boxes[i].y &&
   man._x <= (boxes[i].x + boxes[i].w) &&
   man._y <= (boxes[i].y + boxes[i].h)) {

 // Chicken, go to box
 // trace(boxes[i].o.chickento);
 chicken.state.dst = boxes[i].o.chickento;

 // Make zoom closer to box.
 var tx = -boxes[i].x;
 var ty = -boxes[i].y;

 var tz = STARTWIDTH / boxes[i].w;
 // trace('' + STARTWIDTH + '/' + boxes[i].w + ' = ' + tz);

 // XXX pan incrementally...
 this._x = tx * tz;
 this._y = ty * tz;
 // scale uniformly.
 this._yscale = this._xscale = 100.0 * tz;
 return;
      }
    }

    // Otherwise zoom to normal.
    this._x = 0;
    this._y = 0;
    this._yscale = this._xscale = 100.0;
  }

  public function possiblyeat() {
    // Is man in foods? Then eat foods.
    for(var i = 0; i < foods.length; i++) {
      if (!foods[i].eaten &&
   man._x >= foods[i].x &&
   man._y >= foods[i].y &&
   man._x <= (foods[i].x + foods[i].w) &&
   man._y <= (foods[i].y + foods[i].h)) {
 foods[i].o._visible = false;

 foods[i].eaten = true;
 // trace('' + foods[i].o.serverok + '... ' + man.ok);
 if (foods[i].o.serverok === true &&
     man.ok === true ||
     foods[i].o.serverok === false &&
     man.ok === false) {
   // hooray!
   // XXX zoom to center box to show
   // status?
   // XXX score up?
   // XXX play sound
   bigmessage.say('Correct: ' + foods[i].o.msg);
 } else {
   // XXX panic
   // XXX play sound
   bigmessage.complain(foods[i].o.msg);
   chicken.activate();
 }
      }
    }
  }

  public function onEnterFrame() {
    zoomtobox();
    possiblyeat();
  }
}

 
  public var edges;
  public var verts;

  // always has .src being the vertex we're
  // coming from, or the vertex we're stopped
  // at. May also have dst if we're moving
  // towards a vertex.
  public var state = {};
  public function warpto(pt) {
    state.src = pt;
    state.dst = undefined;
    this._x = verts[pt].x;
    this._y = verts[pt].y;
  }

  public function normalizeOrtho(dx, dy) {
    if (Math.abs(dx) > Math.abs(dy)) {
      // dx is the major axis,
      return { x : Math.abs(dx) / dx, y : 0 };
    } else {
      return { x : 0, y : Math.abs(dy) / dy };
    }
  }

  public function normalize(dx, dy) {
    var len = Math.sqrt(dx * dx + dy * dy);
    return { x : dx / len, y : dy / len };
  }

  // If we're at s, and want to go in dx/dy,
  // is d in the right direction?
  public function compatible(s, d, dx, dy) {
    // get vector
    var v = normalizeOrtho(verts[d].x - verts[s].x,
      verts[d].y - verts[s].y);
    // trace('norm: ' + v.x + ',' + v.y);
    return (v.x == dx && v.y == dy);
  }

  // If stationary, find a destination and go
  // there, if we can.
  public function move(s, dx, dy) {
    for(var i = 0; i < edges.length; i++) {
      var d = undefined;
      if (edges[i][0] == s) d = edges[i][1];
      else if (edges[i][1] == s) d = edges[i][0];
      
      if (d != undefined) {
 // This is a destination for the node
 // we're on. If it's in the correct
 // direction, go to it.
 // trace(s + ' -> ' + d);
 if (compatible(s, d, dx, dy)) {
   // trace('compat!');
   state.dst = d;
   // warpto(d);
 }
      }
    }
  }

  public function updatePosition(speed) {
    // Move towards destination, if we have one.
    if (this.chicken) {
      // trace('chicken: ' + state.src + ' -> ' + state.dst);
    }
    if (state.dst !== undefined) {
      var v = normalize(verts[state.dst].x - 
   verts[state.src].x,
   verts[state.dst].y - 
   verts[state.src].y);
      // If moving more towards the desination
      // would put it on the other side of the
      // destination, then warp directly and
      // stop moving.
      var tx = this._x + (v.x * speed);
      var ty = this._y + (v.y * speed);
      var tv = normalize(verts[state.dst].x - tx,
    verts[state.dst].y - ty);
      if (false)
      trace('at ' + this._x + ',' + this._y +
     ' going ' + v.x + ','  + v.y +
     ' consider ' + tx + ',' + ty);

      // If the proposed intermediate destination does
      // not have the same direction, warp.
      if (samedir(v, tv)) {
 // trace('go ' + tx + ',' + ty);
 this._x = tx;
 this._y = ty;
      } else {
 // trace('warp ' + state.dst);
 warpto(state.dst);
      }
    }
  }

  public function samedir(v, vv) {
    if(false)
    trace('sd: ' + v.x + ',' + v.y +
   '  ' + vv.x + ',' + vv.y);
    if (v.x > 0 && vv.x < 0) return false;
    if (v.x < 0 && vv.x > 0) return false;
   
    if (v.y > 0 && vv.y < 0) return false;
    if (v.y < 0 && vv.y > 0) return false;

    return true;
  }

/* The player's character.

   Since this is the user's interface into the
   game (keys), most of the logic takes place
   here.
*/
class LFMan extends MovieClip {

#include "man.h"

  public var chicken = false;

  public var SPEED = 18.0;
  public var signtext;

  public var ok = true;
  public function setok(b) {
    // trace(b);
    ok = b;
    // XXX grow/shrink to fit
    signtext.text = b?"SERVER OK":"ABORT";
  }

  /* startup stuff */
  public function onLoad () {
    Key.addListener(this);
    this.stop();
  }

  public function onKeyDown() {
    var k = Key.getCode();
    if (state.dst == undefined) // XXX
    switch(k) {
    case 38: /* up */
      this._rotation = 270;
      move(state.src, 0, -1);
      break;
    case 37: /* left */
      this._rotation = 0;
      move(state.src, -1, 0);
      break;
    case 39: /* right */
      this._rotation = 0;
      move(state.src, 1, 0);
      break;
    case 40: /* down */
      this._rotation = 90;
      move(state.src, 0, 1);
      break;
    case 49: /* 1 */
      setok(true);
      break;
    case 50: /* 2 */
      setok(false);
      break;
    }
  }

  public function onEnterFrame() {
    updatePosition(SPEED);
  }

}

class BigMessage extends MovieClip {
  var message;

  var timeleft = 0;

  public function onEnterFrame() {
    if (timeleft != undefined) {
      if (timeleft == 0) {
 message.text = '';
      } else {
 timeleft --;
      }
    }
  }

  public function complain(s) {
    message.htmlText = '<font color="#FF0000">' + s + '</font>';
    timeleft = undefined;
  }

  public function say(s) {
    message.text = s;
    timeleft = 12 * 8;
  }

}
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000004c0: 0df0 20f1 7f41 0812 4100 0a00 006a 6491  .. ..A..A....jd.
000004d0: d930 1877 980c 6184 7d2d 1c8c b206 1c6c  .0.w..a.}-.....l
000004e0: d0c3 0732 dcc8 c306 3c68 0400 0f21 0070  ...2....<h...!.p
000004f0: 8006 0528 a002 014a d4b0 5a82 e2ea aa1d  ...(...J..Z.....
00000500: 2646 0a41 727d 297d 3001 0857 f5a0 3230  &F.Ar})}0..W..20
00000510: 5163 d040 0105 1c90 01dd 0b60 6c64 7d5e  Qc.@.......`ld}^
00000520: fa13 9969 8071 876a bd3d 2c74 c209 7b5a  ...i.q.j.=,t..{Z
00000530: b34d 3d07 3080 4101 19b0 a044 0045 2ca0  .M=.0.A....D.E,.
00000540: 84b2 ca72 5c83 c84b fe66 84d9 9833 a1f2  ...r\..K.f...3..
00000550: 0e3c e015 820c 18c8 9441 0507 b04e 4101  .<.......A...NA.
00000560: 185c bd40 0118 1721 b885 e28e d297 98f6  .\.@...!........
00000570: bd26 fac3 dca6 8e38 06e6 d82d 2200 135c  .&.....8...-"..\
00000580: 7d01 9d00 d4d8 22f3 4c10 d1b9 6906 9f4d  }.....".L...i..M
00000590: ce8d 2164 3f53 a51a d0e3 c001 fe07 78ef  ..!d?S........x.
000005a0: 4001 0090 609f 91b9 0ae2 da28 81d5 d042  @...`......(...B
000005b0: 0d43 6049 8e06 b388 7042 0f1a 6de0 3d73  .C`I....pB..m.=s
000005c0: 0d9c 3343 1262 3a81 07ee 4304 91e1 8714  ..3C.b:...C.....
000005d0: 4310 135b dec7 843d 6d60 0722 68da 064e  C..[...=m`."h..N
000005e0: e093 d661 4003 dd1b 1113 9400 18fb 3088  ...a@.........0.
000005f0: 082b e098 2b86 30a8 1ae0 6005 2c50 d2d0  .+..+.0...`.,P..
00000600: 8ee0 0fd7 b020 1bad dbca ea1c c084 24b0  ..... ........$.
00000610: e060 1e1c d52b e087 3016 5427 0742 98cf  .`...+..0.T'.B..
00000620: 6bba 5383 0f29 8531 baa9 805b 86e0 81f9  k.S..).1...[....
00000630: 7889 08ba 684b ef5a b020 d844 2843 3918  x...hK.Z. .D(C9.
00000640: 8288 28d0 3a6d 746f 1b4c 68c1 0936 d73c  ..(.:mto.Lh..6.<
00000650: 3611 e32d b0f1 61b2 ec43 0323 b4a0 3a09  6..-..a..C.#..:.
00000660: 084d 177b 1210 b89c 0054 8eca 5d31 b684  .M.{.....T..]1..
00000670: a737 b280 327f 1c97 561c 129d 7368 e008  .7..2...V...sh..
00000680: 2768 c110 84c3 b1fd e803 3628 3c02 0b86  'h........6(<...
00000690: 7002 019c 091d d980 4805 5afe 1084 1a98  p.......H.Z.....
000006a0: ad54 a53a 8878 4e40 0126 7cef 01a4 e14d  .T.:.xN@.&|....M
000006b0: 26e7 c182 20c4 8f3e 8260 1e45 8a60 82f1  &... ..>.`.E.`..
000006c0: 3800 95da 30cb 6778 534a 216c c948 5511  8...0.gxSJ!l.HU.
000006d0: cf62 5079 c4de 7405 0360 3b59 30c5 a394  .bPy..t..`;Y0...
000006e0: 1165 0544 1ff0 c009 de62 040f 6866 99a9  .e.D.....b..hf..
000006f0: 3acf 3c48 f400 1445 8841 0db4 ce57 9a67  :.<H...E.A...W.g

00000700: 1f6d 6ca0 021c 5159 97ca c504 004c 739c  .ml...QY.....Ls.
00000710: e42c c29e a041 0144 9a4b 4c6a a113 08da  .,...A.D.KLj....
00000720: 094f fbfc 8a02 1e50 2213 8430 040d d140  .O.....P"..0...@
00000730: 4627 8067 2c51 44ca 65b8 c503 bee4 580b  
F'.g,QD.e.....X.
00000740: 0411 b071 4ee0 236e 4140 221f 5a04 989c  
...qN.#nA@".Z...
00000750: 0026 0a15 8407 e202 9852 6aa6 012c f808  .&.......Rj..,..
00000760: 2943 0a00 941e cb2f 8290 8012 00c0 820f  )C...../........
00000770: b0f4 2384 4821 3f01 0028 0060 6009 f0ec  ..#.H!?..(.``...
00000780: 4007 1a30 0c42 388e 1026 1044 4fbf d201  
@..0.B8..&.DO...
00000790: 0a34 a07f 0c30 ea05 585a 5d88 067c 40a8  .4...0..XZ]..|@.
000007a0: 4205 aa20 1830 55aa 0ac2 0430 292a 00ba  B.. .0U....0)*..
000007b0: 0a00 0380 94aa f712 0408 b42a a3b1 8a95  ...........*....
000007c0: a515 55c1 213a f056 af16 8233 2ca0 c505  ..U.!:.V...3,...
000007d0: ce61 d742 b040 0217 05c1 5029 da57 422c  
.a.B.@....P).WB,
000007e0: e1a9 1d10 6c61 0dc1 0212 00a0 0367 5dac  ....la.......g].
000007f0: 2194 5057 c9ae 2410 00

Figure 4: All source code. Source is c© 2009

Instead we developed a new technique of inheritance which we call
includeitance. Instead of using the extends keyword to create a subclass or

subclasses, we use the #include keyword at the head of the class so that
LFMan and Chicken can have the same maze motion but the Chicken does not

think he is also a LFMan.
Did you want to explore a maze with a chicken? If you have access to

children and the children have access to web browser, put them to this URL:

http://spacebar.org/lfman/

! LaTeX Error: Something’s wrong—perhaps a missing \item? ♥−→



D
R

A
FT

!
M

ar
ch

 1
5,

 2
00

9-
- 2

3:
15

DRAFT!  --  DRAFT!  --  DRAFT!  --  DRAFT!  --  DRAFT!  --  

LA
T
E
X

p
a
g
e

n
u
m

b
er

4
C

o
n
cl

u
si

o
n
.
.
.

o
r

is
it

?

N
et

C
ra

ft
co

n
fi
rm

s
it

.
*L

F
is

d
y
in

g.
I

b
el

ie
ve

ch
il
d
re

n
ar

e
ou

r
fu

tu
re

or
fu

tu
re

s.

!
L
a
T
eX

E
rr

o
r:

S
o
m

et
h
in

g
’s

w
ro

n
g
—

p
er

h
a
p
s

a
m

is
si

n
g
\i

te
m

?
♥−
→


