Viewing Flowcharts in Crystal C/C++

Part 1: Simple Flowcharts

Part 2: Simplify a Complex Flowchart

Part 3: Examples
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Flowchart Toolbar

Switch to Code Flowchart or to Comment Flowchart
Iﬁ Create the whole function’s flowchart
E /
Rz
Wl | e . .
: Create the current-loop’s, if's or switch’s flowchart
[
— \
i Go to Previous or Next flowchart or pick from the list
S~
I Scroll highlighted code up/down (after you click a flowchart symbol)
[
B
| e
E Set the level of detail;  L* - “optimal” level
$1 ~~o
~~.
- Change color of connection-highlighting
(highlighting a loop, all paths, or a single connection)




Part 1: Simple Flowcharts

1. Condensed View & Detailed View

2. Simple Flowcharts / Complex Flowcharts

3. Bracketing a Loop or an If

4. Highlight One or More Paths

5. Consecutive Nested if's

6. Side-by-side View of the Flowchart & Code

7. View Object’s Type
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Flowcharts are Easy to Read with

Condensed View & Detailed View

Tracking Rectangle

& Code Flowchart of  is_DefinePropeity

@

EEEEE R /

<— A flowchart of a simple 60-line function.

JS_LOCK_OBI( cx, obj ;
clasp = LOCKED_OBJ_GET_CLASS( obj );

e Press the <Home> key to go to the start.

m= ==z w]= lols [elc =]z =]

e Press the cursor keys ¥, —», <, T to move
through the flowchart.

scope = js_MutateScope( cx, obj, id,
getter, Setter, attrs, &sprop )

A cursor key brings the next symbol in.

goto bad;

sprop = js_NewScopeProperty( cx,
scope, id, getler, seiter, atirs ),

. If the next symbol is far away,

%t Floohat | _B FnOuline | [ Fn Propetties
5 e

T T r———— then for a smaller movement:

‘ e use scroll bar in the detailed view.
Condensed View Detailed View

e Or move the tracking rectangle.

Tracking Rectangle indicates the contents of detailed view.
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Simple Flowcharts / Complex Flowcharts

Condensed views of

two different functions

¢ When the condensed view is simple,

you can easily walk through the detailed view.

] 1]

¢ Sometimes the condensed view is complex because

= the function is very long,

and the resulting condensed view is crowded.

= the function contains many goto’s,

g and so the logic flow is hard to track.

A Simple Flowchart A Complex Flowchart
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To Read Simple Flowcharts

When you are going through a simple flowchart
( or a simplified form of a complex flowchart),

use the following operations:

¢ Bracket a loop or bracket an if-else segment of the flowchart.

¢ Highlight all paths that can reach a given point in the flowchart.

Highlight a connection so that it stands out from other neighboring connections.

¢ View the type information of all objects that appear in a given symbol.

¢ Get a side-by-side view of the flowchart and corresponding code.




Bracketing a Loop or an If

To bracket a loop or an if statement:
&|8z=alT 6 _ @ =
al
E:d .
H Press the <Alt> key and click on
B a while, do, for, or if symbol
@l . . .
(ST A e R ) in the detailed view.
= S R e
8 For additive bracketing,
press the <Ctrl> key instead of <Alt>.
)
prefiz = IS _smprintf( "%s:". report
->filename );
o
0 Bracketing is useful for:
preﬁ: jr:;‘:;mprmtf( "Yas¥eu ", tmp
‘ . o e highlighting one or more loops.
Flowchatt | B FnOuline | Y FrPropeties
:%;7:::5“ e e | -

. X .
e Create visual markers™ in a
monotonous flowchart.

*The above flowchart has a monotonous sequence of if-statements.

Bracket every third if-statement to create visual distinction.
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Highlight One or More Paths

E— — 2 To highlight one or more connections:
[ — 4
g i
B e Click on a connection line
When a “break” or “goto “connection
B crosses over other connections,
gE click on that connection to highlight it.
It will help you track the other
i connections easily.
= e Click at the input of a symbol
All paths that can reach the input
4§ Flowchat [ @ FnOuline | @ FrPropeties become high“ghted.
et o
e Click at the output of a symbol
In case of a high-level symbol,
it highlights all output branches of
For additive highlighting, that symbol.
press <Ctrl> while clicking as described above.




Consecutive Nested if's

ject Tools ‘window Help

JREIE When there are consecutive nested if’s,

case ARGE_CALLER:

[

iff ITEST_BIT( slot, fp->overrides ) )

]
ifif fp->down && fp-rdown->fun )
1

argsobj = GetObject! cxz, fp-=down ),

1if{ largsohj )
]

return J5_FALSE,

*wp = OBJECT_TO_JEVAL( argsobj ), ‘

g = JSVAL_NULL;

F
F Y

e first read downward through all the
“YES” branches,

e then read the "NO” i.e. else branches;
inner else first, then the outer else.

Labeling of if-symbols:

Consider the if-symbol

You can change the labeling style.

(in the Flowchart card of
the Customize card in the Options menu)

“if( I'TEST_BIT( slot, fp — overrides ) )”

10 is analogous to ITEST_BIT
i.e. the result of TEST_BIT is zero.

IN0 indicates TEST_BIT is non-zero.
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Side-by-side View of the Flowchart & Code

10

Froject Took Window Help

Fle Edt View Tiee FlowChat Insert Selected et Goto

o SR8 &= e -] ol s

Row: 1448 Col: | Lines: 2852
J5Bo0l  Js_DefineProperty( JSCOmtext
E

JSProperty **propp |

a5Class * clasp:
I35cope * scope:
JSScopeProperty * sprop;

CHECK_FOR_FUNNY_INDEX( id i

J5_LOCR 0BJ( ex, obi |:

Clasp = LOCKED_OBJ_GET CLASS( obj ):

if{ lgetter )
getter = clasp->getProperty;

if{ lsetter )
setter = clasp-rsetProperty:

scope = J3_MutateScope( cx, obi,
if( lscape )
goto bad;

if{ !'sprop )
¢

sprop = 33_NewScopeProperty(
if( !sprop )
goto bad:

if{ 'elasp-raddProperty( cx,
|| 'scope->ops->add( cx, scope, id, sprop 1 )

«
35_DestroyScopeProperty( cx, scope, sprop )

goto bad;

)
PROPERTY_CACHE_FILL{ cx,

LOCKED_OBJ_SET_SLOT| cbj, sprop->slot, wvalue |:

if{ propp 1

«
#ifaet I5_THREADSAFE
cx, scope, sprop )

24 Flowhan [ @ FnOuine |y FnPropeties

35_HolascopeProperty
fenair

[

£ SwishTo | [ Ouline Fie Report
P Files 2% PriBrowse [ PriReport

sox, d50bject fobi, isid
SProperty0p getter, JSPropertyOp

S| v |m |z |melus| g2l fm

id, getter, setter, attrs, —
i1

©x, scope, id, getter, set

obi, sprop->id, svalue |

& cx->runtime->propertycache,

id, jsval

value,

JS_LOCK_OBU( %, abi ;
clash = LOCKED_OBJ_GET_CLASS( obj );

setter = clasp->setProperty;

Scope - js_MutateScope( ox, obj, id,
getter, seter, attrs, &sprop J;

goto bad;

Edit ] Comment | _TALL

Curient Function  f¢_DefineFroperty

Click on a flowchart symbol
to highlight the corresponding code

Click _I or _I

to scroll highlighted code.




View Object’'s Type

Also, long statements are easier to read

PR EE R

; a

Flonchan | B FOuine ]I, FPopeties
SwichTo | [@ Duline | [ FleRepot |
U3 FriFiles =% PiBrowse [ PriReport

3

B |22 EE 2 s el |z s =)

& Code Flowchart of : js_FindPropety

js_FindProperty

1t = cx->runtime;

lastobj = NULL;

for(obj = cx->fp->scopeChain; obj;
obj = parent)

PROPERTY_CACHE_TEST( & rt
->propertyCache, obj, id, prop ) ;

if( PROP_FOUND( prap ) )

0

*objp = obj;
K& Obiests” Type: [0
“pobjp = obj.
“propp = prop;
return JS_TRUE;
| 10BJ_LOGRUP_PROPERTY( cx, ob3, id, & pobi,  prop ) |
|
1 g
e T iy PR

A click in the right-half simply selects the symbol.

Because of limited width of symbols,
sometimes it is hard to read a lengthy
if-expression or a long function-call.

Click in the left half of the symbol.

e The pop-up window displays the code in
an easy to read format.

e It also displays the type information of all
objects that appear in the symbol.

e In case of a high-level symbol,
the pop-up window displays the code
covered by that symbol.
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To export a flowchart as a bitmap file:

Use the “Flowchart” pull-down menu.

Click Flowchart->Export Flowchart Image->Whole

Or drag-and select a part of the flowchart in the detailed view,
Click Flowchart->Export Flowchart Image -> Selected




Part 2: Simplify a Complex Flowchart

1. De-emphasize the goto’s

2. Divide and Conquer a Complex Flowchart

Q

Select Optimal Level of Detail

b. View Inner-Code

c. Create an If-else Flowchart

d. Create a Loop Flowchart

e. Expand a High-Level Symbol

3. Zoom-In on a Large switch

4. Export a Flowchart
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A Complex Flowchart

PR EE R

i

; a

Flowchatt | B FnOuline | Y FrPropeties
Swichlo | [ Ouline | [® FleFepot |
U3 FriFiles =% PiBrowse [ PriReport

@

B [=]=|z]m]= lols el =]z =]

&
if ok )
return JS_FALSE,

ok = js_GetLengthProperty( cx, obj,
fength );

ok = JS_TRUE;

if( literalize )

he = js_EnterSharpObject( cx, obj,
NULL, &chars ),

if( e )

return 18 FALSE;

if( 1S_SHARP( he } )

growth = ( 1+ 3+ 1) * sizeof
( jschar ),

if( lchars )

nchars = js_strlen( chars );

g0to make_string;

achars = 0,
chars = malloct growth )

[

MAKE_SHARF( he );

nchars = js_strlen( chars ),

chars = reafloc( ( ochars =
nchars * sizeof( jschar )
+ growth )

free( ochars ); | 7]
>

<— array_sub_join(), a 150-line function.

The function contains many goto’s

resulting in a complex flowchart.

To simplify a complex flowchart:
e Divide and Conquer

e De-emphasize the goto’s

14



De-emphasize the goto’s

@

5
mE 2| 2ls 2 e b v s ]2

To de-emphasize a connection:

e Click the EI button in the toolbar.
(To change connection-highlighting color)
Click Highlight Color 2

</> e Now click on a symbol’s input
that is the target of a goto.

(or click on any connection).

1§ _ReportOut0 fMemory( cx ).

4§ Flowchat [ @ FnOuline | @ FrPropeties P —— return J5_FALSE;
__[Gpewono | [ Ouline | FisFeport_| =
U3 PiFies % PiBrowse [d PiRerot ] | _,,—I

(Press <Ctrl> for additive operation.)

¢ With the goto’s de-empahsized,

it's easy to see the structured parts
- if-else, Loops etc.

and it is easy to see the goto’s.
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Divide and Conquer a Complex Flowchart

Select Optimal Level of Detail

K G e o Again, we start with the initial flowchart.
if( lok )

return JS_FALSE,

s
=
=

ok = JS_TRUE;

" Whenever the condensed view looks

he = js_EnterSharpObject( cx, obj,
NULL, &chars );

e crowded, try Level 1 flowchart:

return JS_FALSE;

mlE |2l=E 2R e s o] e |t e |E]s =]

growth = ( 1+ 3+ 1) * sizeof
( jschar ),

nchars = js_strlen( chars );
goto make_string,

e Click the L1 button in the toolbar.

if( lchars )

R E—

MAKE_SHARP( he );

nchars = js_strlen( chars ),
nchars = 0,

chars = realloc( ( ochars =
chars = malloe( growth ) nchars * sizeof( jschar }

+ growth ),

u

10

S mnem [T ’ e If Level 1 flowchart looks too simple
o e 1 ple,
_ [y rifies ] S2 PiBrowse [ PiRepot_| [ -

try L2 or L3 so that the flowchart
is not too simple nor complex.

Now you have a top-level flowchart
that is manageable (next page).




Level 1 Flowchart

y_join_sub

@

PR EEE

ok = js_GetLengthProperiy( cx, obj,
&length ),

if( ok )
return JS_FALSE,

"0 if length == 0 )

>
mE 2| 2ls 2 e b v s ]2

A he = js_EnterSharpOh

sepsir = NULL;
seplen = sep->length;
v = ISVAL_NULL;

You can read this Level-1 flowchart easily.

To track the connections that are
cutting across other connections,

e Click at the input of symbol D to
highlight its incoming connections.

e Click at the output of symbol A to
highlight its outgoing connections.

4§ Flowchat [ @ FnOuline | @ FrPropeties
__[Gpewono | [ Ouline | FisFeport_|
[ PiFies ]t Pisowss ][ Pimepat | | o

or

A, B and C are high-level symbols.

e Click at the output of symbol B to
highlight its outgoing connection.

A high-level symbol hides the internal details of a loop, switch etc.

A purple outline =3 indicates a high-level symbol.

Viewing Flowcharts in Crystal C/C++ Part 2: Simplify a Complex Flowchart
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View Inner-Code

& )_join_sub
FEEEEET <
8 :
B Click in the left-half of symbol B.
ok = js_GetLengthPropenty( cx, obj, if{ length == 0 )
&length ), a
return JS_FALSE; 3

chars = NULL:
nchars = 0;

<— The pop-up window shows the code covered

by symbol B.

A he = j_EnterSharpOb

sepsir = NULL;

The inner code of B is just a few lines.

v = ISVAL_NULL;

for(inde = 0; index < length;
indext+)

ok = JS_GetElement(

END FOR

B [=]=|z]m]= lols el =]z =]

You can expand B (with a double-click)

or simply proceed to view the inner code

- s | of symbol A.
g _’l_l iffiteralize )
Flowchatt | B FnOuline | Y FrPropeties

ﬁSwﬂcth | @ Odie | [B FleRepot | o o
>

U3 FriFiles =% PiBrowse ] FiRieport | | 1|

Only A and C contain sizable code.
e Create flowchart of inner code of A.

e then create flowchart of inner code of C.




Create

If-Else Flowchart

alalE=HER 6|

; a

Flowchatt | B FnOuline | Y FrPropeties
Swichlo | [ Ouline | [® FleFepot |
U3 FriFiles =% PiBrowse [ PriReport

@

mlE |El=z] 2] e s ] |t e ] =]

ok = js_GetLengthProperty( oz, obj,
&length );

if( ok )
return JS_FALSE;

ok = JS_TRUE,

if( length == 0 )

A he = j_EnterSharpOb

sepsir = NULL;
seplen = sep->length;
v = ISVAL_NULL;

for(inde = 0; index < length;
indext+)

ok = JS_GetElement(

END FOR

done; 0
if literalize )

0

Click in the right-half of the if-symbol to
select it;

Click E| “Create if flowchart”

E In the resulting If-Else flowchart,

e The “YES” part will show the code
covered by A.

e The “else” part will show the code
covered by B.

Viewing Flowcharts in Crystal C/C++ Part 2: Simplify a Complex Flowchart
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Flowchart of Inner Code of A andB

=

ez E=ElE 8

<

3

4§ Flowchat [ @ FnOuline | @ FrPropeties

__[GpowichTo | [ Ouline

Fie Report

U3 PiFes ] 5% Prbowss

i

P Report

[[&1F-ELSE Code Flowchart

)

gl [=lzlzlsl= e )b Lelel s 7]

IF-ELSE Flowchart

he = js_EnterSharpObject( cx, obj,
NULL, &chars ),

if( the )

return 1$_FALSE;

nchars = js_strlen( chars );

goto make_string;

growth = (1 + 3+ 1 ) * sizeof
( jschar ),

MAKE_SHARP( he ),

nohars = js_strlen( chars );

chars = realloc( ( ochars = chars ),
hars * sizeof( jschar )

nchars * si
+ growth );

<— In this If-Else flowchart,

The “YES” part is the code covered by A.

The “else” part is the code covered by B.

The IF-Else flowchart ends in:

e an End symbol: it represents the
statement that follows the if-else logic.

e Any goto’s whose target is outside
the If-Else flowchart.

20



Create a Loop Flowchart

alalE=HER 6|

<

3

@

array_join_sub

mlE |El=E 2 e s o] |t e |w])s =]

E Click in the right-half of the for-symbol to

oy r————— / select it.
alength );
i ok )

return JS_F ALSE;

if literalize )

o if length == 0 )

A he = js_EnterSharpOh
sepsir = NULL;
seplen = sep->length;
v = ISVAL_NULL;

X i

for(index = 0; index < length;
index++)

Click El “Create Loop flowchart”

END FOR

if( literalize )

u Similarly, you can create a flowchart for

e a do-while

e a switch

e Qacase or

e a compound-statement.

Viewing Flowcharts in Crystal C/C++ Part 2: Simplify a Complex Flowchart
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Flowchart of Inner Code of Symbol C

& Loop Code Flowchart

@

Qe EERE 6l i LOOP Floweh & .
- <— 1In this Loop flowchart,
E for(index = 0; index < length;
“i“ indez++)
=
M ok = IS_GetElement( cx, obj, index,
iad &v ),
-
B The body of the loop shows the code covered
-
7 e by C.
n
-
growth = ( nchars + ( sepstr
7 seplen : 0 ) + str-»length + 3
+ 1) * sizeof( jschar );
The Loop flowchart ends in:
i » —
4§ Flowchat [ @ FnOuline | @ FrPropeties
I of]

e an End symbol: it represents the
statement that follows the loop.

e Any goto’s whose target is outside
the Loop flowchart.




Expand a High-level Symbol

to view inner detail

@

- To expand a high-level symbol:

&&= =g o) [8
:
=y 4 e right-click on the symbol, then
click Expand Symbol.
[==]] -
; e or double-click in the right-half
of the symbol.
J——
===

<— Here, all high-level symbols except A and C

have been expanded.

: | ake_string: | | op
4§ Flowchat [ @ FnOuline | @ FrPropeties
__[Gpewono | [ Ouline | FicFeport_| - 5]
J >

U3 Pifes |59 Pibowss ][] Pifepon

e To collapse a high-level symbol, right-
When you collapse a symbol: all consecutive symbols at click on it, then click “Collapse Symbol”.
that indent-level are replaced by a high-level symbol.
e To collapse an ordinary symbol, double-
An exception - you can collapse a switch by itself. click in right-half of the symbol.

Viewing Flowcharts in Crystal C/C++ Part 2: Simplify a Complex Flowchart
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Zoom In on a Large switch

& Code Flowchart of - js_EmitTree

@

alaEER 8

<—Level 3 flowchart of js_EmitTree(),

a 2000-line function containing a huge

switch statement.

case TOK_IMPORT case TOK_IF:

for(pn2 = pu->pn_head; png; pn2
= pn2->pn_next)

if( ljs_EmitTree( cx
END FOR

if( ljs_EmitTree( cx, cg, pn | | "0
pn_kidl ) )

mlE |El=E] 2 e s o] |t e ]S =]

The condensed-view is too crowded.

js_PushStatement( &cg->treeContext,
&stmilnfo, STMT_IF, CG_OFFSET
Ccg));

notelndex = js_NewSrcNote( cx, cg,
SRC_IF ),

if notelndex < 0 )
= return JS_FALSE;

You can zoom-in on the condensed view:

beq = js_Emit3( cx, cg, JSOP_IFEQ,
0,0y,

if( beg < 0 )
return J§_FALSE,

‘ >
4§ Flowchat [ @ FnOuline | @ FrPropeties

__[Gpewono | [ Ouline | FisFeport_|
U3 PiFies % PiBrowse g PiiFepot_|

e Click Zoom In button gl repeatedly.

if ljs_EmitTree( cx, cg, pn
-Spn_kid2 ) )

e or Press the Shift key and drag-and-
select the area of interest in the
condensed view.

Right-click anywhere in the condensed
view, then click Zoom Selection.




Part 3: Examples

Example-1 A Moderate-sized Flowchart

Example-2 The Function Contains a Switch

Example-3 A Very Long Function

Viewing Flowcharts in Crystal C/C++ Part 3: Examples 25
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Example-1 A Moderate-sized Flowchart Choose the Level of Detail
Fig. 1.1 Fig. 1.2
|E¥
| c
) E
I
= |
Level-3 Flowchart l
Y
Initial Optimal-level flowchart
¢ To reduce the amount of detail: —
Ll
¢ Crystal C creates the initial flowchart F
as per its optimal-level-of-detail algorithm. 1. Click the L1 button in the toolbar. |~
13
(It corresponds to the L* button in the toolbar) 2. If Level-1 flowchart looks too simple F
try L2, L3 or L% till the flowchart is I
¢ The above flowchart is not too crowded; not too simple nor complex.
you can read the flowchart as it is, ﬂ
. . . / =
or you may choose to simplify it. L3 resulted in the flowchart shown above.



Example-1 View the Inner code of a High-level Symbol

EELE - ndeFInwchallnl Help = ] ] ]
e - '53 To view the inner detail of symbol A:
g & Code Coverage
_‘:‘m ﬂ;{» 5 H5]E
]} ¥ i Click in the left-half of symbol A.
] I did_something = 0; %XSE
lyp; = JS_TypeOfvalue cx, argv[ i ] ) , str = NULL; )
B | : <— The pop-up window shows the code
=
W covered by symbol A.
] if( type == JSTYPE_S A
f
|
= - The inner code of A is just a few lines.
¢ You can expand A (with a double-click)
or having seen the code covered by A,
" 0 — you can go to next high-level symbol.
Flowchatt | B FnOuline | Y FrPropeties E;
:%;7:::5“ e e | -

Fig. 1.3 Only B contains a sizable amount of code.

¢ A high-level symbol hides the internal details of a loop, switch etc.

e A purple outline 3 indicates a high-level symbol.
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Example-1 Go through the simplified Flowchart Create an if-else flowchart
Fig. 1.4 B Fig. 1.5 < Click the if-symbol
. |68
c
Rz
I
v
Y
¢ To bracket the for-loop: press the ALT key
and click the for-symbol in the detailed view. -
¢ To view the flowchart of B separately: ; L
12
¢ To expand high-level symbols: double-click 1. Click to select the if-symbol F
on high-level symbols in the detailed view. under which B is nested —
' L
(except B since it contains a non-trivial amount of code) =
. }u{l . IEf
2. Click =1 to create if-flowchart. - —
Now you can go through the above flowchart and / ﬂ
then view the flowchart of B separately. E



Fig. 1.6

Example-1

Go through the if-else Flowchart (contains B)

Fig. 1.7

Condensed view of the if-else flowchart

=1

S EEE R 8

o

|

¥

[

v

5

n

|

2|

o

T

o1

=
k] >
Flowchat | 8 FnOutine | & Fn Properties

SwichTo | [@ Ouline | _[B Fils Report |
[ riries ] 5% pibronse ][ Pisepor_| | |

& IF-ELSE Code Flowchart

uuuuuu

did_header = 1;
ShowHelpHeader( ;

did_something = 1;
ShowHelpF orCommand( | );

END FOR

END

*

*

Bracket the

It provides a visual marker in an otherwise monotonous

flowchart.

Now you can easily read the above if-else flowchart.

To go back to the parent flowchart,

if as shown above.

click the * button.

Viewing Flowcharts in Crystal C/C++ Part 3: Examples
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(Intentionally Blank)



Example-2 The Function contains a Switch

i
Fig. 2.1 Fig. 2.2

M &
O 13

Initial Optimal-level flowchart

¢ The above flowchart is fairly simple. ¢ Expand the two high-level symbols: (double-click

on high-level symbols in the detailed view.)
It contains a switch statement; each case

is represented by a high-level symbol.

Viewing Flowcharts in Crystal C/C++ Part 3: Examples 31
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Example-2 Create a switch flowchart
Switch Statement’s Flowchart

| & Switch Code Flowchart
R EEEEE [ |
o
izl
b
=
o la® all
5=
[ !
Click the SWitCh-Sym bol rmg( cx, argv[ 1] ) fun = js_ValueToFunction( cx, &argy
[1].J8_FALSE ),
2
= iR fon )
=
= retuen JS_FALSE;
e
= ‘ ( return JS_FALSE; > ‘
B |o_To_ssvarg sie ); argv[ i ] = OBJECT_TO_JSVAL{ fun
o ->object );
Fl 2 3 F| 2 4 argv[ i ] = OBJECT_TO_JSVAL( obj ); *va_arg( ap, JSFunction * * ) — fun;
g . . g . . *va_arg( ap, JSObject * * ) = obj;
break;
break
x 5
N N T
SwichTo | [3 Ouline | [3 FleRepot | -
T Fifies ] =% Fibosse ][l FiFesor | | (| ;'—l

¢ Use the cursor keys on your keyboard to move about
in the detailed flowchart.

¢ Tocreate switch statement’s flowchart: Click on a case-symbol in the detailed view. It will be

highlighted and help you as a visual marker.
1. Click to select the switch-symbol.

In this way, you can go through the flowchart.

2. Click EI to create switch-flowchart.
¢ To go back to the parent flowchart,

click the + button.



Example-2 Back to the Parent Flowchart The Whole Function (with the switch collapsed)

Fig. 2.5 i Fig. 2.6

Ok
G, 0

+ Now collapse the switch statement: Above is the whole function. (The switch is collapsed.)

(You saw the details of the switch earlier.)
1. Double-click on the switch-symbol in the detailed
view. ¢ About collapsing:

e When you collapse a symbol, other symbols at its
level get collapsed too.

e To collapse an ordinary symbol, double click on
the symbol in the detailed view.

¢ However, when you collapse a switch-symbol,
only the switch is collapsed.

e To collapse a high-level symbol, right-click on it;
then click <Collapse Symbol> in pop-up menu.
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Example-:3 A Very Long Function
while-loop’s Flowchart

T,
<4— While-loop
Fig. 3.1 Fig. 3.2
0 %TE
Initial Optimal-level flowchart Initial Optimal-level flowchart
of the while-loop

1. Above is the top-level view of a 400 line function.
2. Click on the while-symbol to select it. The initial flowchart looks crowded.

4. Click L1, L2, L3 or L% till the flowchart is

not too simple nor complex.

3. Click = to create loop-flowchart. /1

Now you have the flowchart of the while-loop.



Example-3 The while-loop’s

Level-2 Flowchart

Fig. 3.3

Condensed View

In the detailed view:

5. click in the left half of each high-level

symbol to see its inner code.

6. In case the inner code is very short,

double-click the high-level symbol to expand it.

After expanding
some high-level symbols

If-symbol

Fig. 3.4

-
]

The high-level symbols whose inner-code
was very short have been expanded.

To view the flowchart of high-level symbol A:

7. Click to select the if-symbol

under which A is nested.
8. Click the = icon in Flowchart toolbar.
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Example-3 If-else Flowchart

(shows the details of A)

Fig. 3.5

Condensed View

9. Go through the detailed view to

see the details of A.

10. Click the * button to go back

to while-loop flowchart.
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Back to
while-loop’s Flowchart

Fig. 3.6

switch-symbol

Now view the flowchart of the switch:
11. Click to select the switch-symbol.

12. Click EI to create switch-flowchart.



Example-3 switch Flowchart

switch-symbol ——p E

Fig. 3.7

Condensed View

The switch contains a nested switch.

First create the flowchart of inner switch:

13. Click to select the switch-symbol.

14. Click EI to create switch-flowchart.

The nested switch

Fig. 3.8

Condensed View

The condensed view is simple;

you can easily go through the detailed view.

and then

15. Click the * button to go back

to outer switch flowchart.
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Back to
the Outer Switch

Notes:
e To collapse an ordinary symbol, double click on
the symbol in the detailed view.
switch-symbol ——p e To collapse a high-level symbol, right-click on it;
then click <Collapse Symbol> in pop-up menu.
Fig. 3.9 g (a double-click on a high-level symbol expands it)
¢ When you collapse a symbol, other symbols at its
level get collapsed too.
0
¢ However, when you collapse a switch-symbol,
only the switch is collapsed.
¢ If you wish to collapse a switch and also wish to
Condensed View create the flowchart for that switch,
¢+ Now collapse the inner switch: e First create the flowchart for the switch;

In the detailed view.: e Go back to the parent flowchart by clicking

16. Double-click on the switch-symbol. the * button; then collapse the switch.

17. Click on the input of the high-level symbol

to highlight all paths that go to it. e You may select a case symbol and create the

You can easily go through the detailed view. flowchart of that case.



To Read Simple Flowcharts

When you are going through a simple flowchart
( or a simplified form of a complex flowchart),

use the following operations:

¢ Bracket a loop or bracket an if-else segment of the flowchart.

¢ Highlight all paths that can reach a given point in the flowchart.

Highlight a connection so that it stands out from other neighboring connections.

+ View the type information of all objects that appear in a given symbol.

¢ Get a side-by-side view of the flowchart and corresponding code.

(Please refer to Part 1: Simple Flowcharts.)
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Examples

To Simplify a Complex Flowchart

1. Change the level of detail:

Try L1, L2, L3 or L4 from the toolbar till the flowchart is not too simple nor complex.

2. View the inner code of high-level symbols:
If the inner code is just three or four lines,

you may wish to expand the symbol or leave it as it is.

3. If the inner code contains a substantial number lines,

Create the flowchart of the “if” or the loop that encloses the high-level symbol.

4. 1If the flowchart contains a switch statement,

Create a flowchart of the switch, then go back to parent flowchart, collapse the switch.
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