Courage in Profiles
James W. Cooper
Toc: How to use Properties or Windows-style ini files to store program parameters.
Deck: Change program parameters without recompiling.

You don’'t have to write Java programs for very long before you find yourself needinga
way to handle variable data without recompiling. If there are just a few values that
change, you could use the command line argument strategy to pass them into the
program. But, let’s face it, most users and probably most programmers are not
comfortable typing long command strings into a window anymore. It's clumsy, error-
prone and a vestige of the non-windowing environments of early Unixes (Unices?).
Today we expect to be able to start up a program by clicking on some convenient icon
and have it know all it has to know without our typing in alot of garp.

Another way programmers used to use to pass arguments to programs is through
environment variables. This, however, can lead to alot of clutter and possible collisions
between programs’ requirements. Further, the System.getenv() method is now deprecated
in Java, so we really aren’'t supposed to use it.

The Java-endorsed method of getting information into your program is using Properties
objects, and the System.getProperties() method. This code gets the system properties and
lists them to the console:

Properties p = System getProperties ();
p.list(Systemout);

If you run a short program containing these statements, you will get alist of about 44
named parameters, some of which are shown below:

java.vmversion=1.3.0_02

java. vm vendor =Sun M crosystens | nc.
java.vendor.url =http://java. sun. com

pat h. separ at or =;

user. dir=D:\Projects\JavaPro\Profil es\Properties
user. home=C: \ Docunents and Settings\jim

There are only a small number of these properties that get set by the system, and not
many of them are that useful. Since Java does not have the concept of a“current
directory,” programmers often use the “user.dir” property to find out the directory that
started the program. Then you can find other files in that directory since you know its
path:

/1 get the current directory

String path = p.getProperty ("user.dir");
File fls = new File(path);

/lget the list of files in this directory
String[] files = fls.list();



for(int i=0; i< files.length; i++) {
Systemout.printin(files[i]);
}

So, if al you want to know is where the Java classfileis located and read something else
from that same directory, the above approach will work.

However, suppose you want to keep some more configuration information in that
external file and read and write that information during the life of your Java application.
You can't add to the properties that System.getProperties returns for you. But you can
read and write your own properties file; as long as you have alocation you know you can

look in to find it.

One helpful trick is to create a Properties object using System.getProperties, and then add
some more data to it and save it into afile:

private final String
propPat h="d: \\ Proj ect s\\ prop\\ prop. save";

/I constructor
public prop() {

Properties p =
System get Properties ();

//set a new property

System set Property ("Datapath", "D:\\data);

/lcreate an output fle

File fl = new File(propPath);

try {
Fi |l eQut put Stream fout = new Fil eQut put Strean(fl);
[/l and save the properties
p.store (fout,"Saved properties");

} catch (I OException e) {
Systemout.println ("save error");

}
These save properties are in an almost editable text file, and look similar to, but not

identical to the properties you list on the screen. Here are the same 6 entries as stored in
the file:

java.vm version=1.3.0_02

java.vm vendor =Sun M crosystens | nc.
java.vendor.url=http\://java.sun.com

pat h. separ at or =;
user.dir=D\:\\Projects\\JavaPro\\ Profil es\\ Properties
user. home=C\:\\ Docunents and Settings\\jim

Then you can read thisfile back in later and use it using the Properties load method.

/Inow let's |oad that property file

Properties newProp = new Properties();

try {
/I make an input stream
FilelnputStreamfin = new Fil elnputStrean(fl);
p.load (fin); /lload the file
/land list its values
p.list(Systemout);

} catch (1 OException e) {
System out. println(e. get Message ());



}

Properties versus Ini-files

Windows introduced the ini-file, which has a smple two-level syntax. Thus you not only
have name-value pairs but paragraph names at one higher level. A smple ini-file might
look like this:

[ Dat abase]

name=Cust omer s

passwor d=snar ch

user name=Ji m
[Files]

di rectory=d: \t emp\

nanme=nmydat a. t xt
In this syntax, you ask for the value of a keyword in a particular paragraph. In the above
example, there is a name keyword in both the Database and Files paragraphs. The
convention is that leading and trailing blanks are skipped and that blank lines are skipped.
Windows systems treat a blank following the equals sign as significant, but we can
choose to trim it off if we like. The paragraph names and keywords are case insensitive,
but the values of the keywords preserve the original case.

In addition to the additional level of tagging, ini-files are editable text files that are stored
exactly as you type them, without any intervening slash or escape characters.

Asyou can see, it is quite Simple to write a program in any number of ways to parse ini-
files like this and write them back with modifications. We start with a smple class to
parse and hold one line of an ini-file:

public class iniElenment {
private String tag, val;
private bool ean error_fl ag;
/I parses one element of an ini-file
/linto a tag and a val ue
public iniElenent(String s) ({
error_flag = fal se;

int i = s.indexCf("=");

if (i >0) {
tag = s.substring(0, i).trim).toLowerCase();
val = s.substring(i + 1);

} else

error_flag = true;

publi c bool ean error() {
return error_flag;

public String tagNanme(){
return tag;

public String val ueNanme() {
return val
}



Then we use the InputFile and OutputFile classes we have described before to read and
write lines to the ini-file. These are just convenient encapsulations of the BufferedReader
and BufferedWiriter classes.

The main classis the iniParagraph class. It reads from one paragraph delimiter enclosed
in square brackets to the next one, and stores a hash table of the tags and their values.

public class iniParagraph {
private String paragraph_nane;
private InputFile f;
private Hashtabl e tags;
private String |ine;
private bool ean error_fl ag;
private bool ean eof;

e
public iniParagraph(lnputFile fl) {
f =fl;
eof = fal se;
String s = getNextLine();
read_t o_next paragraph(s);
}
e

public Enumeration get Tags() {
return tags. keys();

public void setValue(String tag, String value) {
tags. put (tag.toLower Case(), value); //may replace old value
Enunmeration e = tags.elenents();

private void read_to_nextparagraph(String s) {
error_flag = fal se;
tags = new Hasht abl e();
while ((s !'= null) && (! s.startsWth("[")))
s = get Next Li ne();

/Iremove brackets
if (s !'=null) {
s = s.substring(l); //all but first char
int i = s.indexOi("]1");
if (i >0) {
s = s.substring(0, i);
st ore_paragraph(s);
} else {
error_flag = true;

} else {
eof = true;
error_flag = fal se;

public String getName() {
return paragraph_nane.tolLower Case();



public String tagValue(String tagname) {
String ans;

ans = (String)tags. get(tagnane.toLower Case());

if (ans == null)
return ""
el se
return ans;
}
R

private void store_paragraph(String s) {
String next;
i ni El ement ini;
par agr aph_nanme = s;
next = get NextLine();
while ((next !'= null) && (! next.startsWth("["))) {
ini = new iniElenment(next);
if (! ini.error()) {
tags. put (ini.tagNane(), ini.valueNane());

next = get NextLine();

}
if (tags.size()>0)
error_flag = fal se;

}

e

public iniParagraph(lnputFile fl, String pnane) {
f =fl;
read_t o_next par agraph(pnane) ;

}

N T R

public ini Paragraph(String pnane) {
/lcall this constructor to create a new paragraph
tags = new Hashtabl e();
par agr aph_nanme = pnane;

private String getNextLine() {
line = f.readLi ne();
while ((line I'= null) && (line.length() <1))
line = f.readLi ne();

if (line == null)
error_flag = true;
el se
line = line.trim);

return |ine;

}

Finaly, at the highest level, we write the IniFile class, which keeps a hash table of
paragraphs by name.

public class IniFile {
private String filename, path, fullpath;
private Hashtabl e paragraphs;
private iniParagraph para,;
private InputFile f;



/] Opens an existing iniFile
public IniFile (String pathname, String fnanme) throws | OException {
filenanme = fnane;
pat h = pat hnane;
i f (path.length()==0)
full path= fil enane;
el se
full path = path +File.separator + fil enane;
checkFi | e(full path);
f = new InputFile(fullpath);
get Par agr aphs();

private synchroni zed void get Paragraphs() {
/I make room for object table
par agr aphs = new Hasht abl e();
if (! f.checkErr()) {
para = new i ni Paragraph(f);

if (! para.error()) {
par agraphs. put (para.getNanme (), para);
while ((para.nextLine()!=null)
&&

(para. nextLine().length() > 0)) {
para = new i ni Paragraph(f, para.nextLine());
par agr aphs. put (para. get Name (), para);
}
}

f.close();

private synchroni zed voi d put Paragraphs() throws | OException {
QutputFile f = new QutputFile(fullpath);
Enunerati on enum = paragraphs. el ements ();
whi | e(enum hasMor eEl enents ()) {
i ni Paragraph p = (ini Paragraph)enum next El ement ();
f.printIn("["+ p.getNane() + "]1");

Enunmeration e = p.getTags();
whil e (e. hasMoreEl enents()) {
String tag = (String)e.nextEl enent();
f.printl n(tag.toLower Case()+"="+p.tagVal ue(tag));
}
}

f.close();

/1 Gets a profile string froman ini file
public String getProfile(String para, String entry) {
i ni Paragraph ini = null
int i =0;
bool ean found = fal se;
i ni = (iniParagraph)paragraphs.get (para.tolLowerCase ());
if (ini '=null) //nowlook for entry in that paragraph



return ini.tagValue(entry).trin();
el se
return ""

/1 Gets a profile string froman ini file
/lreturns default value if no such entry exists

public String getProfile(String para,
String entry, String defalt) {
String value = getProfil e(para, entry);
if (value.length()<1)
val ue = defalt;
return value.trim);

/I Puts a profile entry into the ini file

public void putProfile(String para,
String tag, String value) throws | OException {
int i = 0;
bool ean found =fal se;
i ni Paragraph p = null
Enunerati on enum = paragraphs. el ements ();
whil e (enum hasMoreEl enents () && ! found) {
p =(i ni Paragraph)enum next El ement ();
found =(para. equal sl gnoreCase( p.getNanme()));

}
if (found) ({
p. set Val ue(tag, value);
} else {
p = new i ni Paragraph(para);
par agr aphs. put (p.getNane (), p);
p. set Val ue(tag.toLower Case(), val ue);

}

put Par agr aphs() ; [lrewite entire ini-file

}

Where to Keep Them?

The real question about these parameter files is where best to keep them. In this, we are
no better of than we were in using the Properties files. We still have to have a place for
them. For most Java applications, the user.dir property will give you the application’s
current directory. But this can be misleading if the VM is started from an upper directory
of apackage or if the codeisin ajar file somewhere. And it can be absolutely wrong if
the code is started by a servlet engine or is a bean referred to by a JSP. In these cases, the
directory path will be that of the servlet class, not the bean.

| have two proposals for ways to get around this. One is to define a default directory like
cinifiles, and keep all the inifiles for your system there. This, is alittle awkward, and is
certainly not very cross-platform. A dightly more flexible approach is to use the System
property “user.home’ to obtain the user’s home directory and keep the ini-files under that
path. You only need to make sure that every program reads its own ini-file. Along these
lines, the way | have finally adopted is to keep each program name in a specia ini-filein



the user.home directory, and have its value be the absolute path where the real ini-file for
that program will be located. Thus, the ini-file in the user.nome directory is just a
program registry of al the Java programs that require initialization information and the
paths to where those programs actual parameter files are located.

Here's asimple example:

/lclass constructor
public TernmLoader(String projectNane) {
String userPat h=System get Property ("user. home");
try {
/1 get the programregistry
IniFile inilndex =
new I ni File(userPath + "\\iniFiles.ini");

i ni FileName = inilndex.getProfile("Prograns”, projectNane);
//get the actual ini-file
ini = new IniFile(iniFileNane);

} catch (1 OException e) {
Systemout.printin("No ini file found:" + iniFileNane);
Systemexit(1); //hard error

}
/lstart getting data
String path = ini.getProfil e("docunents”, "path");

Ini Conclusion

Properties files provide away to read simple name-value pairs. But you can implement
the Windows ini-file convention in Java and use it on any platform to provide one more
level of detail. You can use these methods to devise a simple program registry that points
to absolute paths for each program’s ini-file. We'll look at some aternative waysin
future columns. If you have some ideas for other approaches, let us hear about them.



