Flowcharts Review Tools of

Understand Any Function in less time

E - [ | €— With the flowchart, you can understand
E It c
% o this 50-line function in half the time.
%
5 How do you find all paths that
go to point A in the function?
= Answer:
Click on point A in the flowchart.
b Flowshan [ @ FnOutine ] ) F Propeties
S g [ Bt || of]
Crystal C/C++ automatically creates the
4 / y If you do not have flowcharts,
flowchart of any function. i
e how do you find all such paths?
e Oor examine them during code-review?
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How to Attack a Very Long Function
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void js_GC( JSContext *cx )
i

JSRuntime *ort;

JSCaontext *iter, * acu;

IS4rena * a, * ma, * fa, ** ap, ** fap;
jsval v, *owp, *osp;

jsuword begin, end;

J5S5tackFrame * fp, * chain;

void *omark;

uintg flags, * flagp;

1SGCThing * thing, * final, ** flp, ** oflp;
GCFinalizeop finalizer;

JSBool a_all_clear, f_all_clear;

if{ cx->geDisabled )
return;

rt = cx-sruntime; |
#ifdef JS_THREADSAFE

JS_ASSERT( | JS_IS_RUNTIME_LOCKED{ rt ) );

#endif

iff rt-mgcCallback && !rt-=gcCallback( cx, JSGC_BEGIN ) )
return;

15_LOCK_GC( rt );

if{ Irt->gcPoke )

{
METER( rt->gcStats.nopoke ++ } ;
15_UNLOCK_GC( rt );
return;

T

rt->gePoke = JS_FALSE;
METER( rt->gcStats.poke ++ ) ;

#ifdef JS_THREADSAFE
if{ cx->goactive )

{
rt-sgelevel++;
METER ( if { rt -» gclevel » rt -» gcStats

N
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. maxlevel Jrt ->

Avoid deadlock,

Let the 4RI user decide to defer a GC if it wants to.

Lock out other GC allocator and collector invocations.

Do nothing if no assignment has executed since the

last GC.
i{

1}

Bump gclevel and return rather than nest on this
context.

1{

gcStats . maxlevel = rt -> golevel )

*/
*/
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Current Function: js_GC

(ED | Outline] Fn Review | PriBrowse

»
TALL [BacktaTn

<— This is js_GC, a 350-line
function from Mozilla source code.

( seven pages of your window)

How would you review and understand
this function’s code?

Answer: Click the flowchart icon _|
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if[ rt-rgocCallback £& 'rt

Understand the Top-Level Logic

in less than 5 minutes

if{ cx-rgclisabled )
0

rt = gx-rruntime;

—rgcCallback( ox, J3GC_BEGIN ) )

re->gocPoke = J3 _FALSE; |

METER | rt->gol3tats.n ...

‘HETER( re->gocStacs. poke ++ ) |

rt-rgclevel++;

if{ rt-»geocLevel > 1)

For large functions,
Crystal C/C++
automatically creates a
top-level flowchart.

<— Top-level flowchart of the

function js_GC.

You will need less
than five minutes to go
through this flowchart.

If you do not have
flowcharts, how do you
construct the top-level
view of a long function?

Condensed View

Detailed View

Review Tools of
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Divide and Conquer:

You just viewed the top-level flowchart;

Next: Flowcharts of the Inner Parts.

Click on a loop or switch symbol to create its flowchart.

%}- < Loopl

< Loop2 <«— The Major Loops in js_GC
< Loop3
]4 Loop4

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

It hides the internal details of a loop, switch etc.
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The 1st Major Loop in js_GC

LOOP Flowchart

for(a = rt->gchirenaPool.first.next;
&; & = a-rnext)
for(thing = ( J3GCThing * ) a-=hase;

thing < ( J3GCThing * | a
—-ravail; thing++)

if( flagp »= | uintd * | fa-ravail |

fa = fa-rnext;

JS_ASSERT| fa }:

%, Loop Code Flowchart —[F)x

[
if{ !'fa |
'o

| METER| rt->gcStats.badflag ++ |

goto out;

|flagp = | uint8 * | fa->base:

flags = *flagp;

F 3

if{ flags & GCF_MARK |

#flagp &= ~GCF_MARK:

A

ifi ‘i flags &

| GCF_FINAL |

[ GCF_LOCKMASE

F 3

1)

JS_ARENA ALLOCATE( final, & ox

->tempPool, sizeof

{ JSGCThing )

ol

<— Flowchart of 1st

major loop in js_GC

You will need
just two minutes to
understand this loop.

Review Tools of
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The Next Major Loop in js_GC

| [::ELoop Code Flowchart _[a[x
Al

slalosigiTel i
i
&
E vhile( ( fa = *fap ) != NULL | »
&
| foriflagp = ( uintg * ] fa->hasze; :
=Y flagp++]
J5_ASSERT( & )
[= You will need
Iz "
| S— ! o. - .

d = it ta) » less than five minutes
T4 I .
EE? = )\ to understand this loop.
— A& ‘HETER( rt->geftats.badarena ++ )} |
1
=
J%_ARENAL DESTROY( & rrt->golrenaPool,
a, ap | !

The graphical view is
| easy to understand and
easy to recall.
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As we saw above, in about twenty minutes, you can clearly understand a 350-line function.

Without the flowcharts, it will take more than one hour.

Flowcharts are Valuable in many situations

1. after designing or modifying code - view the whole function;
make sure all conditions are covered.

2. during code-reviews, the whole team saves a lot of time

3. during integration testing, you can easily undertand other team members’ code.

4. when you inherit legacy code.

5. when you are a new member of the team.

You can export a flowchart as a .bmp or .jpg file for documentation.

Review Tools of Crystal C/C 7
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Function Properties - Called By, Functions Called, Globals Used etc.
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= sparse ¢ = Row: 180 Col: 68 Lines: 2885
T |4 wf |
" J5_FRIEND API { J35Bool ) Js_Parse( JS5Context *cx, J50bject “chain, J5TokenStream *ts
ED]S_Parse J3CodeGenerator *cg )
E124) Called By g
SR~ WEN J55tackFrame *© fp, frame; |
-|f| Process Ja3TokenType stop, tt:
. JS3Bool ok; . -
ke sazarseNode 7 pu; Place the cursor in a function.
- £ CompileTokenStream
E-{] Parameters fp = ox->fp:
E+/3 Functions called if( !fp || fp-»scopeChain !'= chain )
) ¢ . w . ” .
£ Funcliansit memses( sgrawe, 0, sizeof Trame ): Click the “Fn Properties” tab in
- | J5_AllocTryMNotes frame.scopeChain = chain:
£ js_EmitTree frame. down = fp: _ H
; cxots 2 cerame; the browse-window.
-/ £ Js_FoldConstants , ‘
f js_GelToken
~{£] js_UngetToken if[ ts->flags & TSF_INTERACTIVE )
£ memset i
-/ f| Staternent SCAN _MEWLINES( ts |:
stop = TOK_EOL:
£ WiellTerminated 3 -
~{Z] Globals used elae
B Local declarations i
E-{11 Nested declarations , stop = TOK_EOF: )
=29 #defines used DOUble'C“Ck on a nOde.
~m CLEAR_PUSHBACK IE
-~ JS_FALSE * Prevent GC activation on this context (possible if out of memory when
. X B X )
m J& FRIEMD AFI atomizing, or from pre-ECMAvE switch case expr eval in the unlikely ) A
o - * mase of a branch-callback —- unlikely because it means the switch case -
L J5TRUE [ ceoe ot o brencncalivack v Also, try right-click on a node.
m SCAN_MEWLINES w/
-1 TEF_BADCOMPILE cx—rgelisabled++;
m TSF_INTERACTIVE
ok = J3 TRUE;
-1 TEF_REGEXP dn -
{1 Labels used i
- Enum constants used ts->flags |= T3F_REGEXF;
E23 Undeclared identifiers tt = Js_GetToken( cx, ts );
. ts-rLlags &= ~T3F_REGEXF:
~ii JSintn if( tt == stop || tt <= TOK_EOF |
{
if| tt == TOK_ERROR )
ok = J3_FALSE;
break;
H
switch( tt |
{
&% Flawchant | @ Fn Ouline Fn Properties case TOK FUNCTION:
!. Pij Files | g-;a Pri Browse =] Fri Report I pn = FunctionStmt (| ox, ts, &cg-rtresContext ): =
[ SwichTo | Dulline B FilRepot | < P

Function Properties




Filewise Overview

Overview of Globals, Functions, Structs

@cEi\e Edit “iew Tree FlowChart Insert Selectedtest Goto Project Tools ‘window Help

from each Source File

etc.
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b Wlmlﬁl,ﬂ"JS_smprinﬂ
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=438 Jsatom.h
{1 Files included
-G8 jsapih

AZ jshashh
48 fshock.h
438 jsprotd b
-G8 jspubtd.h
438 jstypesh
=-1 Functions
- f js_ftomize

£ is_AtomizeBoolean
- fe js_MtomizeChars

£ is_AtomizeDouble
-l ja_Atamizelnt

£z js_Atomize0bject
-l ja_AtomizeString

fg js_AtomizeValle
- js_Freedtombap

2 js_FreeftomState
v j5_Giethtom

2 js_Indexttom
v fg ja_InitAtarnmbd ap
--[f3 js_InithtomState
o fp ja_MarkAtomState
--[f3 js_SweephlomSlate
fp js_UnpinPinnedbitams

- js_ValueT oStingitom

®-1 Globals
=+ Stiuctures and Unions
8| JSAtam
~-8] J5AtomList
8| JSAtomListE lement
-8 JSAtomMap
5 JSAtomState
=[] Ndefines
ATOM_BYTES
ATOM_IS_BOOLEAN
ATOM_IS_DOUBLE
ATOM_IS_INT
ATOM_IS_DBJECT
ATOM 1S STRING

¢ (el ¢ [¢ & (o

!. Pri Files

|

|
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J%_END_MACRO

struct

{
J8Atom
jsatomid

¥

struct

{

S 'I‘j;pe names

volatile
#endif
¥

B Fn Outine

& Flowchart I
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Row: 101 Col: 21 Lines: 264

JHAtomMap

*+ yeotor;
length;

H

JSAtomState

JERuntime
J3HashTable
Jsatomid

* runtime;
* tahle;
number;

and walue literals. */

J3Atom
JEAtOm
J3Atom

£* Various built-in or comm

J3Atom
J3Atom
J3Atom
J3ATom
J3Atom
J3Atom
J3ATom
JEAtom
J3Atom
J3ATom
JEAtom
J3Atom
J3Atom
JEAtom
J3Atom
J3Atom
JEAtOm
J3Atom
J3Atom
JEAtOm
J3Atom
J3Atom

#ifdef J5 THREADSAFE

J8ThinLock
uintlz

H

* typeitoms[ JSTYPE LIMIT ];
* hooleandtoms[ 2 ];
* nullitom;

only-used atoms. */
ArrayAtom;
Mathatom;

Obj ectiton;
anonymousiAtom;
argumentsitom;
arityAtom;
assignAtom;
calleestom;
callerdtom;
classPrototypestom;
constructoriktom;
countitom;
indexitom;
inputitom;
lengthatom;
nameitom;
parentitom;
protoitom;
toSourcedtom;
toftringhton;
valueOfitom;
evalitom;

+

L

lock;
takblegen;

/* Well-known predefined strings and their atoms. */

i
it

i
i
i

A

array of
<ount of

runtime t
hash tabl
one beyon

Get an overview of source files:

¢ a file-by-file report of
all the globals in the project;

e all the functions in the project,

e all the structs in the project, etc.

To go to the definition of a global
or a function :

double-click on an entry in
the overview report.

Project Report

Review Tools of




HTML Reports Review Tools of

Software Metrics
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js_REVS_07- = e
14-04.spr McCabe's Complexity Metrics : js_REVS_07-14-04.spr
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Documentation LoC LBLs Cyclomatic Modified Design Essential Cyclomatic Design Essential
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Structs/Unions JavadOC'Ilke HTML
All Files Is.c 515 31 123 124 49 an 0.24 0,40 0.73
Cross Reference = Re pO I"tS .
_I Jsaddr.c 12 4 4 4 4 0.33 1.00
Metrics -
Jsaddr.h 7 4 4 4 4 0.57 1.00
Wihole Project Jsapi.c 1338 178 | 388 368 109 an1 0.28 0.30 0.82
File-wise Jsapi.h 365
by volume isarena.c 235 13 | 47 47 20 41 0.20 0.43 0.87
Lines
Jsarena.h B4
Control-Flow
Declarations Jsarray.c 678 32 235 236 54 201 0.35 0.23 0.85
Identifiers Jsarray.h 13
by Complexity Jsatom.c 393 29 101 01 33 93 0.26 0.33 .92
Halstead's
Jsatom.h 133
Jshit.h 12
Function-wise
Jsbool.c 118 8 28 28 7 24 0.24 0.25 0.86
by Yolume
Lines Jsbool.h 7
Control-Flow Jsclist.h 22
Declarations
Jscntxt.c 223 9 51 51 31 28 0.23 0.61 0.55
Identifiers
Jscntxt.h 118
by C |
Halstead's Jscompat.h 11
McCabes' Jsconfig.h 57
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L- js_FinishGc
= J8_FinishArenaFoaol
L- FreeArenalist
= J8_ArenaFinish
= JS_HashTahleDestroy
P freeEntry
P freeTahle
— = JS_MewContext
L is_MewContext
— = is_InitAtomState
— * JS_MewHaghTable
— = is_hash_atom_key

L

— = js_compare_atom_keys

is_HashString

is_CompareStrings
— is_compare_stub
— = J5_ReportOutOfMemary
L J5_ReportErrar
L is_ReportErrorva
= jg_PCTolLineMumher

is_SrcNoteLength

is_GetSrcMoteOffset

i

= main
— = JS8_Init
— is_InitStringGlobals
— = j5_InitGC
= Jg_InitArenaPool
J8_cellingLog2
= Jg_NewHashTahle
J8_CeilingLog2
P allocTable
P freeTable
gc_hash_root
JS_GComparevalues
— = JS_Finish

cimozillaljsisraljs ¢

1. Call Tree of main()

Call-Trees,

Caller-Trees,

Call Tree of : main H=
TE_ SRR HESE e
E + js_strivinteger
E + js_DecompilevalueGenerator
Bl + JS_ReportErrorNumber
L js_GetErrorMessage
Wt + J5_GelStringBytes
rm + js_DoubleToECMAING32
| - + js_NewDoublevalue
? — js_CompareStrings
; =+ js_WalueToNumber
50 — -l_F‘Dplm
; = js_WalueToECMALInt32
— = js_WalueToMNumber
HY
|t + js_striod
js_SkipWhiteSpace
+ js_striointeger
+ js_DecompilevalueGenerator
+ JS_ReportErrarMumber
js_GetErrorMessage
+ JS_GetStringBytes
+ Js_DoubleToECMAUInt32
[— * js_ValueToString
[— * JS_malloc
— js_strncpy
f— * js_MewString J
[— *+ J5_free
— L fmod
[~ = js_WalueToFunction
= js_RepartisMotFunction
JE_GetTypeName
JE_TypeOivalue
= J&_InternString
[ + j5_Atomize
+ js_DecompilevValueGenerator
+ JS_ReportErrorNumber
Js_GetErrormessage
¢ mozillalisisreljsopoads © =
[T} | oz

2. The result of a node-search for

js_DecompileValueGenerator()
in the tree.

File-Trees

o

IZlEl 2 2|z 2|2 =] =] 5]

Call Tree of : main

= main
L = U5 _InitStandardClasses
L = j5_InitFunctionClass

L~ Function

L- js_ParseFunctionBody
= js_Interpret
L Faplnt

L. js_ValueToECMAINGI2

= js_ValueToNumber

L

= js_DecampileValueGenerator

crmorillaljsistatjsopaade.c

3.

View just the call-path:
Crystal C hides all nodes

except those in the call-path of
js_DecompileValueGenerator()

Review Tools of
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Why lose time?

Review Tools of

If you are not using Crystal C/C++,

you are spending a lot more time than you need to.
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