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-  Thomas Watson, Chairman of IBM, 1943

« "Computers in the future may weigh no more
than 1.5 tons.”
- “Popular Mechanics," forecasting the
relentless march of science, 1949
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ebugging The Process

Tricks of the Trade

What is it like out there?
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consistent ma
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- Finite
- Cooperative

 Moves of the game are made through
Invention and communication
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on the invention part of the game

« Success today will come from our skill at
the communication part of the game
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. rimary goal to deliver useful, working
software

« Secondary goal to leave enough “residue”
to set up for the next game
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ebugging The Process

Tricks of the Trade

What is it like out there?
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- Serve as part of the team communication

- Construction is only interesting as it
helps us win the game

- Are sufficient as soon as they permit the
next person to move on with his work
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Information Flow In A Small Company
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State Transition for a Frame Analyzer

"Bootup"

Receiver
Enabled=FALSE

—= Idle
A

QueueFull=TRUE

Receiver
Enabled=FALSE

Conmand=StopScan Conmand=StartScan

ReceiverEnabled=FALSE ReceiverEnabled=TRUE

Active |+
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©= CLIENTID: INTEGER
NAME: Charzo
COMPANY: Charz0
STREET: Charzo

©= PRODUCTID: INTEGER
NAME: Char40
DESCRIPTION: Char40
PRICE:Dollarimount

CITY:Charzo
STATE:Char30
ZIP:Charzo 6

New Order Entry

ORDERFORM
©= ORDERFORMID: INTEGER u ]
Ll
DATE:DATE ORDERLINE
SUBTOTAL:Dollarimount ©= ORDERLINEID: INTEGER
TaX:Dollarimount QUANTITY: INTEGER
SHIPPING:Dollarimount «=® ORDERFORMID: INTEGER
TOTAL:Dollarimount «® PRODUCTID: INTEGER
«@ CLIENTID: INTEGER

1
'DATE:DATE
' NAME: Charz0 !
' COMPANY: Char20 :
' TOTAL:Dollarimount |
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Frame Analyzer

Data Highway
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User Interface 4
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DoUserInter face

1

~ ﬂldhichbisplay
QueueFull
.ﬂ KeyEm:,ry{}“>
KeyEntry o KeyEntry Do Build Trigger
G“ s
R‘Idhich])isplay
$Keynn1;ry
Wait For Event Do View Packets
3 ) 4
ThichDisplay
Do Menu
z
DrawMenu Error Message Draw View Packets Draw Build Trigger
6 9 s 8
PacketPtr

Frame Analyzer

C

Packet List )

10
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TEventHandler TObject

Initialize
DoMouseConmand
Setuplenus
fPosition
Tapplication TDocunent tType
fDocument fWindow fNunItens fSelected
. fTitle fItemhrray Inivialize
EventLoop fShapelist [ 101 T ———®Free
DoMenuConmand fFileRef Insert Select
Setuplenus / E;;; ---------- Delete Read
Read EachItenDo Write
Write Free Draw
lose
TWindow TBox TCirel
CoTTTTTmmsemsseees [t ircle
TPalette fDocument fidch | 0 fe----C e
-ffaai ----------- fPalette fHeight _f%??}gf _____
Dooncetommmy e open T Tnitialize Initialize
Read
Draw Close Read -
DoMenuConnand Write Write
DoMouseCounmand Draw Draw
Draw
SevupHenus Simple Application
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Docunent

of
o

T
—““-=_ﬂ~_ﬂﬁ_ TShape
Free
TWindow
Simple Application
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Digital

Inter face

Control Alarm Monitor )
Points And Loops
System & s &
i T ;_ O E
2 ; | I/0 Data |
User Intf : . E Ef
O Character &) ;:;;::Zf____j " E
Input Event Handler '
Keyboard T ‘v
Videdg : L
O 2 A
Output Display 4
CRT Intf Comm
. 7
' Data Bus

Controller

4
Ctrl Comn

O s
Scan Input
Measured| | T___ L. ... 1. .. _
Input O
---4 I/0 Data
f o—
E Points And Loops
O -
Control Loop Control
Output
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Digital
Control

'

i

H Delete

i it System

' a—f"'

/:»‘f_‘:d-ﬂ‘f
o
=i ==
T T—
Engin;;?\ EH‘H~\:::::
—

Add Modify Delete
Loop Loop Loop

. Start
A Config

Note: All Add, Modify and
Delete use cases inherit
from this use case

A

A

&

I+

[}

13

n
v
v

B L L L T T T L L

<<uses>> End

=\ Config
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Delete use cases inherit
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Digital Control
System

[ComnTimeTick]

[ScanTimeTick) [LoopTimeTick]

f s

Lock Points Lock Points
And Loops And Loops

W W )

(Lock I0 Dat.aj (Lock IO Dat.a] (Lock I0 Dat.a)
T T T

( Scan Inputs ) ( UpdatelLoops j (Connunicat,e Dat,a)
T T T

(Unlock I0 Data) (Unlock I0 Data) (Unlock I0 Dal:a)

W s
UnLock Point.s) UnLock Point;s)

And Loops And Loops

W W/
Check \ [Online])

c (K eyboard |

Access to shared memory on the Control card is coordinated between the
Scan Inputs, Loop Control and Ctrl Comm tasks during online operation.
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an EventHandler Operation Display Intf SharedMemory

Ly LockPointsindLoops

GetPoint (PointMNun) !

UnlockPointsindLoops §

OverridePoint (PointNun) |
I: )'..' LockPointsindLoops

GetPoint (PointNun)

PutPoint (PointNun)

UnlockPointsindLoop

LockIOData

GetPort (PortNum)

Digital
Control
SyStem UnlockIOData
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Configure
Itenm +
Edit
Configuration Fields

* Edit Done

Configqure
Onlline UpdateTimeTick

¥ y

Update
Control Display

Digital Update
Control .

Complete
System
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Z:LockPointsindLoops 6:GetPoint

—

—> SharedMemory

a PointDisplay

—

l:S5tartConfig T

4:PutPoint >

S8:LockI0Data 9:GetPort

—

10: PutPortc
—

3:InitPoint T
13: EndConfig

1;:Bdicparameters
S:Draw T

EventHandler

11:UnlockIOData » 12:PutPoint '14:UhlockpoinstndLoops >

Digital Control System
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Copyright 2003 by
Pillar Consulting

Debugging The Process

* Industry today is focused on Process

 Heavy Processes
- Documented and formalized procedures
with specific and detailed intermediate
work products
- Projects have the same documents
- Assumes more documentation means
a better product

P/LLAR consuLTING 2



- Light but sufficient
- Focus on

Skills, Communication and Community

A process is better than NO process!
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 Paper or a CASE tool

e Code

 Paper or case tool

P/LLAR consuLTING 2



Debugging The Process

Tricks of the Trade

What is it like out there?

BAD BOYS! BAD BOYS! WHATCHA GONNA DO?
WHATCHA GONNA DO WHEN THEY COME FOR YOU?
BAD BOYS! BAD BOYS!
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1
char *pchStart = pchTo;

while (*pchStart = *pchFrom++)

8
return (pchStart);

}
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{
char *pchStart = pchTo;

while ((*pchStart == *pchFrom++) I= “\07)

{;
return (pchStart);

}
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1T (ch = “\t”)
ExpandTab();

Is it as good as using a compiler switch?
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 Reduce the amount of programmer skill
necessary to catch bugs

* Maintain both ship and debug versions of
your program
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byte *pbTo = (byte *)pvTo;

byte *pbFrom (byte *)pvFrom;
ASSERT(pvTo != NULL && pvFrom 1= NULL);
ASSERT(pvTo >= pvFrom+SIZE ||

pvFrom >= pvTo+SIZE);

while (size-- > 0)

*pbTo++ = *pbFrom++;
return (pvTo);

}
P/LLAR consuLTING

34



hazards

« Suggest a solution as long as it does
not mislead people

/* Blocks overlap? Use memmove. */

ASSERT(pvTo >= pvFrom+SIZE ||
pvFrom >= pvTo+SIZE);
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Copyright 2003 by

Pillar Consulting Tricks Of the Trade

 Either remove implicit assumptions, or
assert that they are valid

« Use assertions to detect impossible
conditions

 Program defensively but don’t hide bugs

 Use a second algorithm to validate results
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« Testers are not there for testing your
code

e Test code is forever

* Not works of art
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 What’s a subsystem?
- Hides its implementation details
- Has a complexity of its own
- Provides a few key entry point
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1) How are programmers going to
misuse this subsystem?

2) How can | detect these problems
automatically?
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Copyright 2003 by

Pillar Consulting Tricks of the Trade

Step through your code

Don’t wait until you have a bug to step
through your code

Step through every code path

- Operators &&, ||, and ?: have two paths

- Use the debugger to display each side
of the expression

Focus on data flow
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char c;

c = getchar(Q);
iIT (c == EOF)

getchar gets an int, of course
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flag fGetChar(char *pch); /> prototype */

1T (fGetChar(&ch))

successful -- ch has the next character
else

hit EOF -- ch 1s garbage
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- Write separate functions to allow
stronger argument validation

 Make the code intelligible at the point of
call
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UnsignedToStr(u, str, TRUE)
UnsignedToStr(u, str, FALSE)

/* blah, blah, blah. |If fDecimal 1s TRUE,
blah, blah, blah. |If fDecimal 1s FALSE,
blah, blah, blah... */

void UnsignedToStr(unsigned u, char *strResult,

flag fDecimal);
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UnsignedToStr(u, str, BASE10)
UnsignedToStr(u, str, BASE16)

Best

void UnsignedToStr(unsigned u, char *str,
unsigned base);
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iIT (i0riginal < 0)
1 = -1;
pch = str;
do
*pch++ = (1 % 10) + “07;
while ((1 /= 10) > 0);
1T (i0riginal < 0)
*pch++ = i
*pch = “\0’
ReverseStr(str);
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Correctness Correctness

Global efficiency Testability

Size Global efficiency
Local efficiency Maintainability
Personal convenience Consistency
Maintainability Size

Personal expression Local efficiency
Testability Personal expression
Consistency Personal convenience
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ebugging The Process

Tricks of the Trade

What is it like out there?
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 There are other games going on

« Domain knowledge is good
« Get a variety of experiences

Keep your skills current
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[END PROGRAM]
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