Introduction to Software Systems (308-206B)
Assignment 2: atobm/bmtoa bitmap conversion

Winter Term2001

Practical information

e Duedate:Wednesday1 March,before23:59. Submissionsfterthe duedatewill bediscarded.

e Submissiommedium: VisualCM. Submitthreefiles (or more): Makefi | e, at obm ¢, andbnt oa. ¢, not your in-
put/output.Beware:your submissioris for 206B,notfor 206A!

¢ Individual solutionsandsubmissionsl will (pseudo-)randomlgheckwhetheryou canexplainyour“own” assign-
ment. Also, thefinal exam maycontainsomeassignment-relateguestions.

e You may develop your codeon ary platform. Your codewill however be evaluatedon a SOCSUNIX machine.
Make certainit runscorrectlyona SOCSUNIX machineIn your Makefile, use

CC=gcc
CFLAGS=-g -Wl| -ansi -pedantic

e Your codewill be evaluatedby comparing(usingthe UNIX diff) its outputwith correctoutput. Be certainto
generateéhe sameoutput(includingblanklines)asthe UNIX atobmandbmtao.For informationon the useof the
UNIX at obmandbnt oa, look atthenan pages.Whenyou run your own atobmandbmtoa,eitherhave ./ in your
pathbeforeanything elseor run themexplicitly referringto the currentpath( . / at obmand. / bnt oa). Forgetting
this may meanexecutingthe UNIX versionsratherthanyour own.

Objectives

e Thoroughunderstandingf C bit opemtionsandbasicuseof Makefiles.
e An exercisein design A gooddesignwill be elegantandincludeall specialcaseqe.g., noinput, too muchinput,

ce)

e Thoroughtestingof code:inspectdifferentinput/outputcasesncluding pathologicabnes.

e An exercisein codingstyle Make the codere-usableby including requirementsand designinformationin the
comments.

Assignment
Two programaeedto be built, at obomandbnt oa.

atobm

at obmwill asktheuserfor

1. A string<nane> to beusedasthefirst part

o of afilename<nane>. xbmwhichwill containthe bitmapin XBM format,and
o of identifiers<name>_wi dt h, <nane>_hei ght, and<nane>_bi ts[].



2. Thecharactedenotinga 1 bit, default'#'.

3. Thecharactedenotinga 0 bit, default’-.

In the abore, default meanghatthe useris allowed to pressreturnratherthanentera singlecharacterIn thatcase the
default characteis used.

To bevalid, <name> mayonly containcharacterén therange'a’-'z’, 'A’-'Z’', and’0’-'9'".

After theuserhassuppliedthe above requiredinformation,the programacceptsa numberof lines consistingof only the
characterglenotinga 0 bit anda 1 bit. The only othervalid inputis anemptyline, denotingthe endof the input. All
enteredinesmustbe of equallength.

Invalid input resultsin anappropriatesrror messagédependingon the type of error) to the standardutput(not to file)
andprogramterminationwith anexit statusl.

The numberof lines enteredis usedasthe bitmaphei ght. The numberof charactersenteredper line is usedasthe
bitmapwi dt h.

Example 1

If thenane is “examplel’andthecharacterslenotinga 0 anda 1 bit arethe defaults,theinput

#- - H-HEH-- - #- - H-HE
#- - H-H#H- - - H- - H-HE
#- - #-HHH- - - H- - H-HE

shouldproducethefile examplel.xbnrontaining

#define exanplel width 18
#define exanpl el_height 3

static unsigned char examplel bits[] = {
Oxe9, 0x48, 0x03, 0xe9, 0x48, 0x03, 0xe9, 0x48, 0x03 };

The sameoutputwould be produced(on stdout)whenusingthe UNIX at obm - nane exanpl el -chars -# with the
aboveinput.

Example 2
If in theabove,thecharacterd)’ and’l’ werespecifiedto denote0 and1 bits, theinput

100101110001001011
100101110001001011
100101110001001011

shouldproduceexactly the sameoutputasin Examplel.

The sameoutputwould be produced(on stdout)whenusingthe UNIX at obm - nane exanpl el -chars 01 with the
above input.

Example 3

If thenane is “example3"andthecharacterslenotinga 0 anda 1 bit arethe defaults,theinput

Be- H- Bl - - - - # H
Booto bt



shouldproducethefile example3.xbntontaining

#define exanple3 width 18
#define exanpl e3_height 2

static unsigned char exanmple3 bits[] = {
Oxe9, 0x48, 0x03, 0xa9, 0x04, 0x02 };

Example 4

Let'stake a closerlook athow the outputis generatedif thenane is “example4”andthecharacterslenotinga0 anda 1
bit arethe defaults,theinput

B Bl - - He - B #

shouldproducethefile example4.xbntontaining

#define exanmpl e4_width 17
#define exanpl e4_height 2

static unsigned char exampled_bits[] = {
0x19, 0x19, 0x01, 0x01, 0OxcO, 0x01 };

Thisis theexamplepresentedh class.

All (both) input lines have length 17, so exanmpl e4_wi dt h needsto be # defined as17. As therearetwo lines,
exanpl e4_hei ght needdo be# defi ned as2.

The contentof the charactewvectoris obtainedasfollows (we areusingthefirst inputline asanexample):

1. write the bit representation:
10011000100110001

2. re-write this, startingfrom the right and pad with 0-bits to obtaina multiple of 8 bits (exanpl e4_bits[] isa
charactewector):
000000010001100100011001
Thepaddingto obtaina multiple of 8 bits is doneperline.

3. writing eachbytein hexadecimahotationgives:
0x01, 0x19, 0x19

4. Writing this from right to left:
0x19, 0x19, 0x01

Similarly, the secondine will leadto 0x01, 0xc0, 0x01.

In the program,processinganbe donebyte by byte! Also, thereversingneednot be doneexplicitly, but canbe done
“on thefly”.

bmtoa

bt oa will be constructedby compiling andlinking bnt oa. ¢ aswell asbi t map. c. bitmap. ¢ is producedby using
“bitmap” asthenameinputin at obm renamingopr copying (manually)thefile bi t map. xbmcreatedoy at obmtobi t nap. ¢
andremoving thest ati ¢ in thatfile. The programin bnt oa. ¢ mustusethe definitionsin bi t map. ¢ (via anext er nal
reference}o print the bitmapto standardutput. To accesditmapheightandwidth information,afile bi t map. h must
beincludedwhichis constructedrom thefirst two linesof bi t map. xbm The programbnt oa mustasktheuserfor

3



1. Thecharactedenotinga 1 bit, default'#'.

2. Thecharactedenotinga O bit, default’-.

As before,default meansthat the useris allowed to pressreturnratherthanentera single character In that case the
default characters used.

Invalid input resultsin anappropriateerrormessagédependingn the type of error) to the standardutput(not to file)
andprogramterminationwith anexit statusl.

Note

You mayassumehatthetotal numberof bits (rows x columns)inputwill never be morethan10000.

Resources

e Thetemplateto usefor your C code:template.c

e Thetemplate/gampleto usefor your Makefile: Makefile

e Be consistenin your indentation.Usingthe GNU tool “indent” canhelp. Below aresomereasonableommand-
line options(which you maywishto putin your.cshrcfile if you usecsh).

indent (GNU C beautifier)

-tsl: tab stop width =1

-bli0: block indent ({}) O

-c28: try to start code-line comments in colum 28

-cd28: try to start declaration-line conments in colum 28
-npcs: no space after function call names

-1 72: nmaxi mum non-conment -1ine |ength

-1 ¢72; maxi mum coment-line length

H H H H HF H HH H R

alias indent 'indent -tsl -bli0 -c28 -cd28 -npcs -172 -1¢c72

Beware of TABs. TAB expansion(asa numberof blank spaces)n one machinemay be differentfrom TAB
expansionon another This may resultin codewhich looks properly indentedon one platform and chaoticon
another To avoid this:

e doneverinsertTABs willingly for indentationpurposes,
e malke sureyour editor doesnot substitutea number(8, for example)of consecutie blanksby a TAB. In vi
for example,you maywishto set tabstop=100 to avoid substitution.

e Foragraphicallook at bitmaps(not required),you canusethe UNIX/X Windows utility bi t map.



