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P
ro

g
ram

m
in

g
 S

tyle

•

 

W
riting good program

s is like w
riting good prose; the object is to 

 

co
m

m
u

n
icate

 

concise, straightforw
ard, no unnecessary parts

 

•

 

P
rinciples of good program

m
ing style are 

 

lan
g

u
ag

e in
d

ep
en

d
en

t

 

som
e languages have features that 

 

en
co

u
rag

e

 

 good style, e.g. structured loops

som
e have features that 

 

d
isco

u
rag

e

 

 good style, e.g. gotos, anem
ic data types

m
odern block-structured languages are better than older unstructured languages

but 

 

b
ad

 

 program
s can be w

ritten in 

 

any

 

 language

 

•

 

B
enefits of good style

 

code that is easy to 

 

u
n

d
erstan

d

 

code that is m
ore likely to 

 

w
o

rk

 

code that is easy to 

 

m
ain

tain

 

 and change

 

•

 

M
ethod to develop good program

m
ing style

 

read

 

 code w
ritten by good program

m
ers

A
sk: W

ill I understand this program
 in tw

o years?
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N
am

es

•

 

P
ick nam

es that capture the use of the variable or function, e.g.

 

 
a
d
d
E
l
e
m
e
n
t

 

nouns for variables
verbs for functions
adjectives for booleans, conditions, and som

e enum
eration constants

 

•

 

U
se 

 

d
escrip

tive

 

 nam
es for global variables and functions, e.g.

 

 
e
l
e
m
e
n
t
C
o
u
n
t

 

•

 

U
se 

 

co
n

cise

 

 nam
es for local variables that reflect 

 

stan
d

ard
 n

o
tatio

n

 

prefer
    to

 

f
o
r
 
(
i
 
=
 
0
;
 
i
 
<
 
n
;
 
i
+
+
)

a
[
i
]
 
=
 
0
;

 

•

 

U
se 

 

case

 

 judiciously

 

use all capitals for constants
don’t rely on only case to distinguish nam

es

 

•

 

U
se a consistent style for 

 

co
m

p
o

u
n

d

 

 nam
es

 

p
r
i
n
t
w
o
r
d

P
r
i
n
t
W
o
r
d

p
r
i
n
t
_
w
o
r
d

 

•

 

M
odule-level prefixes help distinguish nam

es, e.g.

 

 
S
t
r
s
e
t
_
T
,
 
S
t
r
s
e
t
_
a
d
d

 

•

 

D
on’t use nerdy abbreviations and acronym

s
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L
ayo

u
t an

d
 In

d
en

tatio
n

•

 

U
se 

 

w
h

ite sp
ace

 

 judiciously

 

separate code into “paragraphs”

m
ake expressions m

ore readable

 

•

 

U
se 

 

in
d

en
tatio

n

 

 to em
phasize 

 

stru
ctu

re

 

use editor “autoindent” facilities and a consistent am
ount of space

w
atch for extrem

e indentation —
 signals 

 

excessive

 

 nesting

 

•

 

Line up parallel structures

 

a
l
p
h
a
 
=
 
a
n
g
l
e
(
p
1
,
 
p
2
,
 
p
3
)
;

 

b
e
t
a
 
=
 
a
n
g
l
e
(
p
2
,
 
p
3
,
 
p
1
)
;

 

g
a
m
m
a
 
=
 
a
n
g
l
e
(
p
3
,
 
p
1
,
 
p
2
)
;

 

•

 

O
ne statem

ent per line

 

•

 

B
e 

 

co
n

sisten
t

 

, but use 

 

variatio
n

 

 for em
phasis

 

•

 

B
reak long lines at logical places, e.g. by precedence; indent continuations

 

•

 

U
se tabular input and output form

ats
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C
lear E

xp
ressio

n

•

 

C
om

pare:

 

f
o
r
(
i
=
1
;
 
i
<
=
n
;
 
i
+
+
)

f
o
r
(
j
=
1
;
 
j
<
=
n
;
 
i
+
+
)

v
[
i
-
1
]
[
j
-
1
]
 
=
 
(
i
/
j
)
*
(
j
/
i
)
;

 

vs.

 

/
*
 
m
a
k
e
 
v
 
t
h
e
 
i
d
e
n
t
i
t
y
 
m
a
t
r
i
x
 
*
/

f
o
r
 
(
i
 
=
 
0
;
 
i
 
<
 
n
;
 
i
+
+
)
 
{

f
o
r
 
(
j
 
=
 
0
;
 
j
 
<
 
n
;
 
j
+
+
)

v
[
i
]
[
j
]
 
=
 
0
.
0
;

v
[
i
]
[
i
]
 
=
 
1
.
0
;

}

 

•

 

R
ules:

 

be clever, but don’t be 

 

to
o

 clever

 

say w
hat you m

ean, sim
ply and directly

use parentheses to em
phasize precedence and braces to display structure

use w
hite space and indentation to clarify structure

don’t sacrifice clarity for “efficiency”
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C
lear E

xp
ressio

n
, co

n
t’d

•

 

C
om

pare:

 

i
f
 
(
!
(
i
 
>
 
1
0
 
|
|
 
0
 
>
 
i
)
)
 
.
.
.

 

vs.

 

i
f
 
(
0
 
<
=
 
i
 
&
&
 
i
 
<
=
 
1
0
)
 
.
.
.

 

•

 

C
om

pare:

 

f
o
r
 
(
n
e
g
 
=
 
0
;
 
*
s
1
 
=
=
 
*
s
2
+
+
;
 
)

i
f
 
(
*
s
1
+
+
 
=
=
 
'
\
0
'
)

b
r
e
a
k
;

n
e
g
 
=
 
*
s
1
 
-
 
(
*
-
-
s
2
)
;

i
f
 
(
!
n
e
g
)
 
.
.
.

 

vs.

 

w
h
i
l
e
 
(
*
s
1
 
=
=
 
*
s
2
 
&
&
 
*
s
1
 
!
=
 
'
\
0
'
)
 
{
 
s
1
+
+
;
 
s
2
+
+
;
 
}

i
f
 
(
*
s
1
 
=
=
 
*
s
2
)
 
.
.
.

 

vs.

 

i
f
 
(
s
t
r
c
m
p
(
s
1
,
 
s
2
)
 
=
=
 
0
)
 
.
.
.

 

•

 

R
ules:

 

avoid double negation

avoid tem
porary variables

use library functions

let the com
piler do the dirty w

ork

 

C
opyright 

  

1995 D
. H

anson, K
. L

i &
 J.P. Singh

C
om

puter Science 217: C
lear E

xpression
Page 111

 

O
ctober 12, 1997

 

C
lear E

xp
ressio

n
, co

n
t’d

•

 

C
om

pare:

 

i
f
 
(
a
 
>
 
b
)

 

vs.

 

i
f
 
(
b
 
>
 
c
)

z
 
=
 
c
;

e
l
s
ez
 
=
 
b
;

e
l
s
ei
f
 
(
a
 
>
 
c
)

z
 
=
 
c
;

e
l
s
ez
 
=
 
a
;

 

better yet:

 

z
 
=
 
m
i
n
(
a
,
 
m
i
n
(
b
,
 
c
)
)
;

 

•

 

R
ules:

 

 lay out expressions according to standard conventions

 rearrange logic so it is easy to understand

 follow
 each decision w

ith a m
atching action
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C
o

n
tro

l S
tru

ctu
re

•

 

F
low

 of control should be w
ritten for hum

an understanding

 

f
o
r
 
(
i
 
=
 
0
;
 
i
 
<
 
n
;
 
i
+
+
)
 
{

i
f
 
(
s
t
r
c
m
p
(
t
a
b
l
e
[
i
]
.
w
o
r
d
,
 
w
o
r
d
)
)

 
c
o
n
t
i
n
u
e
;

t
a
b
l
e
[
i
]
.
c
o
u
n
t
+
+
;

}

 

better:

 

f
o
r
 
(
i
 
=
 
0
;
 
i
 
<
 
n
;
 
i
+
+
)

i
f
 
(
s
t
r
c
m
p
(
t
a
b
l
e
[
i
]
.
w
o
r
d
,
 
w
o
r
d
)
 
=
=
 
0
)

t
a
b
l
e
[
i
]
.
c
o
u
n
t
+
+
;

 

•

 

A
void

 

 
c
o
n
t
i
n
u
e
;
 
b
r
e
a
k
 

 

is O
K

, but use it sparingly;
“breaking” out of functions is O

K
, if used w

ith care

 

•

 

R
ules:

 

use structured control constructs

don’t m
ake the reader jum

p around or decrypt convoluted flow
 of control

avoid long blocks

avoid com
plicated, nested blocks

m
inim

ize the use of

 

 
r
e
t
u
r
n
 

 

and

 

 
b
r
e
a
k
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C
o

n
tro

l S
tru

ctu
re, co

n
t’d

•

 

“C
om

b” structures

 

com
pare:

vs:

 

i
f
 
(
x
 
<
 
v
[
m
i
d
]
)

h
i
g
h
 
=
 
m
i
d
 
-
 
1
;

e
l
s
e
 
i
f
 
(
x
 
>
 
v
[
m
i
d
]
)

l
o
w
 
=
 
m
i
d
 
+
 
1
;

e
l
s
e
r
e
t
u
r
n
 
m
i
d
;

 

•

 

D
itto for

 

 
s
w
i
t
c
h

 

•

 

R
ules:

 

im
plem

ent m
ultiw

ay branches w
ith

 

 
i
f
 
.
.
.
 
e
l
s
e
 
i
f
 
.
.
.
 
e
l
s
e

 

em
phasize that only one of the actions is perform

ed

avoid em
pty

 

 
t
h
e
n
 

 

and

 

 
e
l
s
e
 

 

actions

handle default action, even if it “can’t happen;” use

 

 
a
s
s
e
r
t
(
0
)

 

avoid nesting
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P
ro

g
ram

 S
tru

ctu
re

•

 

R
ules:

 

m
odularize; use interfaces

every function/interface should do 

 

o
n

e

 

 thing w
ell

every function/interface should 

 

h
id

e

 

 som
ething

replace repetitious code w
ith calls to functions

let the data structure the program

m
ake sure your code “does nothing” gracefully

don’t patch bad code —
 rew

rite it

don’t strain to reuse code —
 reorganize it

w
atch for “off-by-one” errors
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D
o

cu
m

en
tatio

n

•

 

B
est program

 docum
entation includes

 

clean structure

consistent program
m

ing

good m
nem

onic identifiers

sm
attering of enlighting com

m
ents

 

•

 

C
om

m
ents should add new

 inform
ation

 

i
 
=
 
i
 
+
 
1
;

/
*
 
a
d
d
 
o
n
e
 
t
o
 
i
 
*
/

 

•

 

C
om

m
ents and code m

ust 

 

ag
ree

 

; if they disagree, odds are they are both w
rong

 

•

 

D
on’t com

m
ent bad code —

 rew
rite it

 

•

 

C
om

m
ent algorithm

s, not coding idiosyncracies

 

•

 

C
om

m
ent procedural interfaces and data structures liberally

 

•

 

M
aster the language and its 

 

id
io

m
s

 

; let the code speak for itself
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P
ro

g
ram

 O
rg

an
izatio

n

•

 

G
ood, consistent organization m

akes program
s easier to read and m

odify

 

•

 

P
ick a consistent program

 layout style for

 

functions
statem

ents
expressions
com

m
ents

 

•

 

S
m

all

 

 program
s (~

 few
 

 

h
u

n
d

red

 

 lines, m
axim

um
) can fit into one file

 

opening explanatory com
m

ents
purpose
author and history (handled better by tools like R

C
S

)

 

#
i
n
c
l
u
d
e
s
 

 

(i.e. im
ports)

 

#
d
e
f
i
n
e
s
 

 

(i.e. constants)
type definitions (e.g. 

 

t
y
p
e
d
e
f

 

, 

 

s
t
r
u
c
t

 

, etc.)
global variables

 

m
a
i
n

 

functions in alphabetical or logical order

 

•

 

M
axim

ize “data ink”
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P
ro

g
ram

 O
rg

an
izatio

n
, co

n
t’d

•

 

D
ivide m

edium
-size program

s (~
 few

 

 

th
o

u
san

d

 

 lines, m
axim

um
) into m

odules

 

•

 

U
se established interfaces and im

plem
entations

 

•

 

Im
plem

entations

 

organized around data or function

organize each im
plem

entation as a “sm
all” program

 

•

 

Interfaces

 

use separate headers for separate interfaces, but don’t 

 

over-m
o

d
u

larize

 

perm
it m

ultiple inclusion

do 

 

n
o

t

 

 define variables

 

•

 

G
lobal variables and functions

 

d
eclared

 

 in interfaces, so all clients see the sam
e declaration

 

d
efi

n
ed

 

 and 

 

in
itialized

 

 in an im
plem

entation

 

•

 

W
hat about 

 

larg
e

 

 program
s, say, m

ore than 50,000 lines? A
nother course...
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E
ffi

cien
cy an

d
 S

tyle

•

 

If a program
 doesn’t 

 

w
o

rk

 

, it doesn’t m
atter how

 fast it is!

 

•

 

R
ules:

 

m
ake it clear before you m

ake it faster

m
ake it correct before you m

ake it faster

see if it’s fast enough before you m
ake it faster

keep it correct w
hile you m

ake it faster

ill-conceived attem
pts to increase efficiency usually lead to bad code; gains are usually 

sm
all or non-existent

 

•

 

M
ake perform

ance im
provem

ents 

 

o
n

ly

 

if they are really needed, and

if there are objective 

 

m
easu

rem
en

ts

 

 that identify the sources of inefficiency

intuitions are notoriously bad; they aren’t “objective m
easurem

ents”

 

•

 

R
ules:

 

keep it sim
ple to m

ake it faster

let the com
piler do the sim

ple optim
izations

don’t diddle code to m
ake it faster —

 find a better algorithm


