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to disk causes the translation of the 680x0 instructions found in 
non-native software into PowerPC instructions, which is a huge 
drag on a PowerMac's speed. More advanced data caching schemes 
will help to alleviate this problem-as can hardware technologies 
like the PCI bus on some new Macs and high-throughput SCSI 
technologies-but the core problem won't be eliminated until Ap­
ple releases the upcoming Copland/System 8 software, which is 
not expected until late 1996 at the earliest. 

The Mac file system also represents a good argument for using a 
database or CGI application to serve your pages to the Web. Not 
only can the pages themselves be kept in RAM so that the disk nev­
er needs to be accessed, but it also reduces the number of files that 
must be maintained, because most databases can keep all your 
HTML pages in one large data file. 

Keep in mind, however, that disk access is only very rarely a limit­
ing factor in your server's performance (assuming your drive is not 
badly fragmented). It is the HFS system and its needs that should 
be your primary concern. 

Aliases 
Aliases can help your server work more efficiendy with your file 
organization, provide for multiple URLs pointing to the same page 
or image on your server, and improve your efficiency when updating 
your files. They can also slow down your server and occasionally fail 
completely, making the files and folders they point to inaccessible 
to your clients. 

Every alias you use slows down your server to a small degree. In 
order to return data from an aliased URL, your Macintosh needs to 
find the file or folder the alias points to, update the alias informa­
tion if the target file has moved, and correct the path to the file in 
the server's memory before beginning to read the file from your 
disk. 

If you use aliases that point to target files on other disks from else­
where on your local network, additional time is exacted by the pro­
cess of accessing and moving data across that network. These delays 
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CGis 

are very small, but they occur during the period when Macintoshes 
exhibit the most sensitivity to delays when compared to other 
servers-the time between the initial request for a page and the 
time when data begins flowing to the client. 

Also, if you happen to have set a folder containing frequently ac­
cessed pages as an alias, the majority of your clients will cause the 
alias-processing procedure to be invoked and thus amplify the 
problem. 

On rare, unpredictable occasions, aliases have been known to sud­
denly lose track of their target and no longer contain accurate or 
even interpretable information. This happens very rarely, but can 
cause a tremendous degree of havoc on a site that depends on alias­
es. If you are having trouble accessing files that use aliases in their 
URLs, try creating a new alias as your first step toward solving the 
problem. 

Aliases are powerful tools and one of the great blessings of the 
MacOS, but you must be careful to avoid overusing them, and you 
should always be aware that they can, on rare occasions, become 
invalid. 

Use aliases sparingly and with caution. Avoid using aliases for 
frequently accessed folders. 

Boon and bane, CGis can give a site its character or sap its 
strength. Overloading sites with many CGis is never recommend­
ed, but as long as you are planning to use them, you should re­
search the advantages and disadvantages of all your options. Some 
guidelines follow, but you should always do your own research and 
ask others for their experiences before committing to a particular 
CGI. 
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Oh No, AppleScript! 

AppleScript, as described in Chapter 7, "CGI Applications and 
Usage," is Apple's attempt to provide a relatively efficient and 
simple-to-use method to control the Finder and other applications 
so that users without heavy-duty programming skills can automate 
tasks and manipulate applications. In the early days of Macintosh 
Web serving, AppleScript was seized upon by eager CGI writers as 
a rapid way to create CGis to perform a variety of tasks. Since its 
introduction, AppleScript has also been extended by small compiled 
applications called OSAX (Open Scripting Architecture eXtension), 
available both through Apple and from third parties, to enhance its 
speed and feature set. In fact, it is now theoretically possible to 
write an entire WWW server in AppleScript! 

However, as CGis on the Macintosh have become more extensively 
used and the demands placed on them increased, it has rapidly be­
come clear that AppleScript is no longer an adequate development 
environment for serious CGI programmers, primarily due to insuf­
ficient speed and loss of data integrity protection. A more complete 
discussion of the problems with AppleScript CGis can be found in 
the AppleScript section of Chapter 7. 

AppleScript is, however, still great for writing automated mainte­
nance tasks like copying and moving files around a disk, turning 
applications on and off, and so on. AppleScripts can even be set up 
to send you email notifications of important events, such as an on­
line sale or a server reboot. Be aware that AppleScripts will cause a 
drain on your system resources while running. Limit AppleScripts' 
use to periodic tasks, and you'll be making the best possible use of 
the AppleScript technology. 

If you begin writing or using CGis and want to maximize the re­
sponsiveness of your server, avoid AppleScriptwhenever possible. 
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Subcontracting CGis 
As more people begin to connect their Web servers to databases, 
image processors, and other CPU-intensive applications, the com­
petition for CPU time between the server and the CGis can ad­
versely impact all your response times. Because of this, many people 
are starting to "subcontract" their CGI activities to other machines 
and use only small intermediary CGis on their servers. 

The simplest way out is to put your CGI on another machine. Un­
fortunately, most server applications can interact only with CGis 
running on the same machine as the server software. The solution 
to this dilemma is to run a small, fast, intermediary application on 
the Web server that accepts the CGI requests from the server soft­
ware and passes them to applications running elsewhere on the 
network. This is the approach utilized by the Butler SQL database, 
which normally runs on a separate, dedicated Macintosh while a 
small application called Tango runs on the Web server, handing off 
requests and results to their appropriate destinations. You can find 
more information about subcontracting, or chaining together, 
CGis in Chapter 7, "CGI Applications and Usage." 

If you plan to run disk or CPU-intensive CGis, you should also plan 
to move CGI tasks to other machines when appropriate. 

Consolidating CGis 
Because the MacOS allows multiple applications to run simulta­
neously by giving each one control of the CPU in turn, running 
multiple applications can have a deleterious effect on your server's 
performance overall. If you have five applications running at once 
(not unusual for a server with CGis), the Web serving application 
must wait. 

The solution is to either use a Web server like Web Server 4D or 
InterServer Publisher that includes many CGI functions in one 
application, or to use a multifunctional CGI that replaces many 
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individual CGis. Frontier is particularly useful in this regard, as arc 
database CGis that can be customized to perform a variety of func­
tions. Your goal should be to settle on a single environment (Fron­
tier, 4D, Tango, and so on) that you can adapt to your needs as 
your site evolves. This prevents you from having to find and run 
individual applications for every minor CGI function you want to 
add to your site. 

Consolidate CGI functions into fewer applications whenever 
possible. 

Other CGIIssues 

Most servers are now using part of the MacOS called the "Thread 
Manager" which makes it possible for server software to handle 
multiple clients' requests simultaneously. This "multithreading" 
produces a three-fold to four-fold increase in server performance 
when multiple clients are requesting data simultaneously. Unfortu­
nately, many of the older CGI applications (such as those written in 
AppleScript) were designed to handle one connection at a time and 
can't keep up with the new and improved server capabilities. 

The chief problem arises from the situation occurring when your 
server passes one request off to a CGI, and then another and an­
other before the CGI has finished with the first client. The second 
and third clients' requests must "wait their turn" for the CGI to 
finish with everybody else before handling their request. 

In this scenario, the first client received a fairly speedy response, the 
second had to wait almost twice as long as the first, and the third 
almost three times as long. For CGis that are used only rarely, this 
may not be a significant concern, but for commonly used CGis, 
always use multithreaded CGI applications. 

For frequently accessed CGis, always use multithreaded CGI 
applications. 
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~ NOTE , -.· 
(:) 

Content 

Scripting with Frontier 
If you would like to develop your own CGI applications but don't 
have the time or desire to learn a traditional programming language 
like C, there is another option besides AppleScript. 

Frontier (also called Aretha, but more commonly Frontier) is a 
full-featured scripting language that offers all the functionality of 
AppleScript plus a built-in database system, multithreading, the 
capability to compile all your CGis for the fastest possible speed, 
native Power PC versions, and a whole lot more (see http:/ I 
www.hotwired.com/staff/userland/aretha/ for more information). 
Best of all, it is a formerly commercial (and pricey) product that has 
been released into the public domain by its author, Dave Wmer. In 
other words, it's completely free, and I've written about it in detail 
in Chapters 7 and 8. 

Frontier's scripting language is definitely harder to learn than Ap­
pleScript (although some have argued differently), and is vaguely 
C-like in its syntax. But if you plan to write your own CGis and 
would like a way to do so without becoming a full-fledged comput­
er programmer or suffering the limitations of AppleScript, try Fron­
tier as a scripting system. 

To maximize speed and efficiency, use Frontier (Aretha) as a script­
ing system. 

Content is the heart of every site. It is the look and feel of your 
site, and it is the medium through which you communicate with 
the world. When designing content, you should continue to be 
informed of the effects that different design decisions will have on 
your site's performance. This section should get you headed in the 
right direction. 
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NOTE~ 
(}) 

Big and Little 
Loading a single large page is always more efficient than loading 
many small pages of the same total size as the large one. Even so, 
you should also consider that slow clients accessing large files will 
exert their stifling effects on your server for a longer period of time, 
thereby affecting your overall performance. Ideally, small pages 
(less than 5K) with a few images (less than 10 1-5K images) used 
repeatedly throughout your site offer the most efficient structuring 
of most publicly accessible sites. 

Some of your pages may end up unavoidably large, but if your site 
is used by many dialup users, you will need to find a balance be­
tween large and small HTML pages. 

In lined to Death 
Inlined images are the graphics you place into your HTML pages 
using URLs that point to the actual image files on your own or 
others' servers. It's important to think of these images not just as 
files of a particular size, but also as individual connections to your 
site. If you have 10 images on your home page, every client that 
visits that page will need to open 11 different HTIP connections 
to view it. Because the time required to open a new connection is 
normally about a second for dialup users, your images have added 
10 seconds to the time required to download and view your page, 
simply by virtue of their existence. 

Once you also add in the performance hit on both your server and 
the client that comes from having to handle all these connections at 
once, your home page of a mere 30K in size, including the graph­
ics, now takes as long to load as a single page or image many times 
larger because of the overhead of all those extra connections. One 
simple way to reduce the connection overhead is to combine imag­
es together to form single, larger images, or to repeat images (like 
bullets in a list) as much as possible. 
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The same concerns raised about page sizes in the previous section 
also apply to inlined images, with the additional factor of multiple 
connections conspiring to drag down your performance even more. 
A good rule of thumb is that your page should never take more 
than 20 seconds for a typical28.8Kbps modem user to download. 

If your design constraints allow it, you should always attempt to 
minimize the number of individual in lined images on a page. 

Sharing the Joy 
One of the great qualities of the WWW is that every server in the 
world is technically a "peer" with every other server. Whether your 
images are on the same server as your HTML documents, a server 
down the hall, or a server on the other side of the world, the cli­
ent's browser must still open a new connection to request each and 
every image in your pages. 

In practical terms, a server in Australia is normally not equivalent to 
a server in Massachusetts to a client living in California. The dis­
tance and often limited bandwidth across unpopulated areas can 
slow down connections and data transfer rates dramatically. The 
principle, however, of distributing your images can be applied effec­
tively on a local basis. 

For the best possible performance, every inlined image on a page 
would be on a different server-this is clearly impractical, but for 
busy sites, assigning popular graphics to a second local server can 
dramatically improve the client-perceived loading rate of pages with 
inlined images. 

Consider placing in lined ·images on a second WWW server~ 
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Summary 
I've listed a summary of all the recommendations for your 
reference-but please don't treat this as a simple checklist. Read 
the context in which each recommendation was given before 
applying it to your specific situation. 

Summary of performance recommendations: 

0 Use the lowest acceptable timeout setting. 

0 Don't overload your server with excessive connections. 

0 Turn DNS lookups off. 

0 Turn file sharing off on your server's hard disks. 

0 Limit your use of system extensions to the absolute minimum. 

0 Keep your server application in the foreground. 

0 Limit the number of files and subfolders within a single folder 
to 50 or fewer. 

0 Limit the number of subfolders above a file to four or fewer. 

0 Use aliases sparingly and with caution. 

0 Avoid using aliases for frequently accessed folders. 

0 Avoid AppleScript whenever possible. 

0 Move CGI tasks to other machines when appropriate. 

0 Consolidate CGI functions into fewer applications whenever 
possible. 

0 Use multithreaded CGI applications. 

0 Use Frontier (Aretha) as a scripting system. 

0 Find a balance between large and small HTML pages. 
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0 Minimize the number of individual inlined images on a page. 

0 Place inlined images on a second WWW server. 

Now that you've optimized your server for maximum performance, 
you can take a look in the next chapter at ways to advertise your 
site and attract the clients you want to serve. 



CHAPTER 

To Market You Go: Promoting 
Your Site 
((If you build it, they will come. )) 

- Field of Dreams 

- Clueless 

You can spend gobs of money developing content, investing in 
equipment, and leasing a blazingly fast Internet connection, but if 
you do not spend the time and energy to promote and build traffic 
on your site, you'll just be throwing your time and money away. 

It's easy to forget, in the headlong rush of building a new Web site, 
that simple word of mouth is unlikely to attract many clients. The 
Web, like television, is a passive media that depends on its users/ 
viewers to decide what they want to see and make the effort to go 
there. The Web, however, adds a w1ique element to the problem of 
publicity-people need to know how to find what they're looking 
for, and that makes the problem of attracting clients much more 
difficult. 

Unless you're developing a private Web site, a primary goal of every 
site administrator is to attract as many people as possible to visit­
and return to-their pages. This chapter explains many of the pri­
mary methods of attracting and keeping clients on your site. 
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The end of the chapter includes a list of URLs I've found useful for 
Web marketing-use the URLs as springboards for your own inves­
tigations of what's current on the Web. The list of URLs will pro­
vide you with many ideas to increase your traffic and success. They 
also will help avoid those uncomfortable conversations with clients 
or bosses who demand to know why only 1,500 of the millions of 
folks on the Internet stopped by their site this week .... You can also 
find these URLs on the CD for quick access to the site. 

Getting the Word Out 
The first step in marketing your site is attracting first-time visitors. 
People can come by out of interest in the subject of your site or out 
of a more general desire to visit someplace new. Your job is to put 
your URL in front of as many people as possible, as efficiently as 
possible. In this section, you '11 find a variety of ways to attract first­
time clients to your pages. 

Announcements and Guides 
What's new? What's cool? Where should I click today? 

Announcement services answer these questions for people and can 
be a terrific site-publicizing mechanism. Some services take the 
form ofWeb pages, some are mailing lists, and some offer com­
mentary, depending on the service. Figure 15.1 shows Yahoo's site. 

What they all share is the capability, to a greater or lesser degree 
depending on the audience for that particular service, to create a 
sudden spike in your site's visitor count. These spikes can be short­
lived. It is your responsibility to design a site that turns one-time 
visitors into regular clients, but the first step is to simply expose 
your pages to the eyes of as many people as possible. 
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Figure 15.1 

It is your responsibility to 

design a site that turns one­

time visitors into regular 

clients. 

As the Web expands and the capacity of the aver­
age person to investigate even a reasonable num­
ber of new sites diminishes, services that act as 
intelligent agents or editors will become increas­
ingly important as directors of the public's use of 
the Internet. Some of these agents will be soft· 
ware added onto existing Web indexing systems, 
whereas other agents will be built from entirely 
new technologies. There will always be a need 
for human editors and reviewers as well, but 
automated methods are increasing in both usage 
and effectiveness. 

Most importantly, don't hesitate to resubmit your site for consider­
ation to these services whenever you make a substantial change to 
the look or tl1e content of your site. The criteria and standards for 
inclusion in these listings can vary from day to day, so don't take 
exclusion as a fi nal decision. 
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Guestbooks and Registration 
Asking clients to register is always a tricky proposition-you want 
people to provide as much information about themselves as possi­
ble, yet you don't want to discourage people from visiting your 
pages by forcing them to stop and fill out various forms before they 
can proceed. 

One nice compromise is to provide a guest book (using a CGI or a 
Web server with built-in forms processing) for visitors that they can 
optionally decide to fill out with their name, email address, and 
whatever other information you want to ask them. For this ap­
proach to succeed, there should be a reward for completing the 
form . Figure 15.2 shows a good example of such a guestbook. 

~~ &uJ l!odiol- (JDflliii_J:~ llsli 

\-

§)iJIF-'t!ill• 
~ Sip our Gaestboot 

Lr ,ed•IMn • - ,.fl! . . . 

Figure 15.2 An invitinggttestbookform. 
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The reward can be emailed announcements of new site contents or 
other information of interest to the client, or it could be access to 
an expanded or different section of your site (provided there is 
enough content available in the public portions of your site to 
pique people's interest in the hidden pages). 

Getting people to join a private mailing list is also a nice way to 
keep your name and URL in their minds. Just be sure that there's a 
reason for every mailing, so that the client feels that each one has 
some value beyond a simple reminder to visit your site once again. 

You Link My Page, I'll Link Yours 
Reciprocal linking is the term used to describe arrangements where 
you add a link to your pages that sends clients to another site, the 
Webmaster of which then also agrees to list your URL in their own 
pages. 

Before entering into such an agreement, ask yourself if the potential 
of increased traffic is worth the commitment of cross-listing URLs. 
If clients click off to the other site, is there a good reason for them 
to return to yours? Does the reciprocal link make sense in the con­
text of your own pages, or does it look out of place? How promi­
nent does the link need to be? (A single page linked to your home 
page with links to recommended sites can be an unobtrusive way to 
add off-site links to your pages.) Do the types of people likely to 
visit the other site mesh well with the target audience of your own 
site? 

Think carefully before committing to any reciprocal linking ar­
rangement, and try not to add links unless they make sense in the 
context of your site's overall goals. 

Hurl That URL 
Your URL should be displayed anywhere your name or your or­
ganization's name already appears. If you are building a central 
corporate Web site at a company whose employees use email or 
newsgroups on the corporate network, ask everyone to include 
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your site's URL in their email signatures. If your organization 
already purchases advertising in traditional media, talk to the peo­
ple responsible for those ads about including your URL in their 
material. 

Too often, a large organization's Web site is considered an autono­
mous unit and is not integrated into the activities of other groups 
in the organization. You may not be able to replace the company 
stationery overnight, but you should certainly ensure that the next 
batch ordered contains your site information. 

Here's a brief list of places where your URL could appear: 

0 Email signatures 

0 Press releases 

0 Invoices 

0 Checks 

0 Business cards 

0 Letterheads 

0 Return addresses on letters 

0 Promotional material 

0 Automated telephone systems 

0 Manuals 

Remember, this is about promoting your site as the online presence 
for your organization. It's a cost-effective method of communicat­
ing with the public, and part of your duties is to integrate your 
Web presence with whatever forms of marketing and communica­
tion you or your organization already use. 

Search Engines/Indexers 
The most basic step to Web advertising, of course, is to list your 
site in the standard Web search engines and directories so that 
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people looking for sites with your type of content can find your 
URL. There are services that claim to provide one-stop registration 
of your site with a variety of directories, but they all suffer from 
some degree of ineffectiveness. The problem is that each directory 
has a unique method of submitting URLs and site descriptions, and 
one method may not take advantage of the opportunities for add­
ing keywords or other information another site offers. I highly rec­
ommend that you register your site individually with each service. 
Figure 15.3 shows the Submit It! site submission form. 

S Netsc11pe: Submit ltl 
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URL: 
http: // 
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E:eywonls: (sepa~~~\04 by spa<eo) 
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Figure 15.3 The beginning of the Submit It! site submission form. 
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Here are some tips on effectively submitting your site's URLs: 

0 Make your site's title as long and descriptive as possible when 
adding it to submission forms and when writing HTML. Also, 
beginning titles with numbers or letters appearing early in the 
alphabet can get your site's entry to the top of some listings, 
just like in your Yellow Pages. 

0 Make a list of keywords for your site and include as many as 
you can in every description and title you enter. 

0 Include as many important keywords as possible near the top 
of your pages, because the first bit of text is often displayed by 
search engines when returning results. 

0 Follow up with the sites you submit your URLs to and make 
sure that your listings are in their catalogs. 

0 List multiple URLs in different submissions if your site can be 
divided into areas with different, specific subjects. 

Search engines such as Lycos probably will find your site eventually 
regardless of whether you submit it for registration, but submitting 
your site starts the process sooner and, depending on the service, 
increases the effectiveness of directing people to your site in the 
future. 

Sponsorship (Non profits) 
Here's another cool way to get your URL out to the people­
sponsor a couple of pages on your Web site for nonprofit or public 
service organizations. Many of these groups struggle with a very 
limited budget and would appreciate the opportunity to place even 
one or two HTML pages on the Web. Because you can add a link 
back to your own URLs from the group's pages, you've gained a 
positive image and a link back to your site with minimal effort. 

If you are already set up for commercial activities on your Web site, 
you could offer to collect donations via credit cards or First Virtual 
accounts for the nonprofit group. 
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Paid Advertising 
Most of the Web sites offering popular free content like search en­
gines, indexes, or other services support themselves by selling space 
on their pages to advertisers, who pay for the right to insert their 
logos and links on the pages of the service's site. It's unclear how 
effective these ads are, but in general you can assume that the more 
narrowly directed they are, the more effective the advertising will 
be at inducing people to take an interest in your site. Figure 15.4 
shows Walt Disney World's attempt at Yal1oo's Recreation page. 

register for --H·ho:& ,......_..~--
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Figure 15.4 A Walt Disney World ad at Yahoo!. 

I'd Like to Buy a Vowel, Please 
The Web has already inspired at least one unique way of seWng 
advertising space-advertisers purchase sponsorship of particular 
ke}'\vords or combinations of keywords in Web indexes like Lycos 
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and Alta Vista. If your site is aimed at windsurfers, for example, you 
could pay Lycos to put your ad image (with a link to your site) 
above the search results whenever someone uses the word windsurf 
in a query. The methods of selling this kind of sponsorship are still 
being worked out-searches using more than one keyword, for 
example, can have conflicting sponsors. 

The same principle can be applied to Web directories such as 
Yahoo!, which sell sponsorship of their index categories. This is an 
excellent way of directing your marketing budget at a self-selected 
category of clients. Notice that Disney purchased an ad specifically 
in the Recreation section ofYahoo!, as shown in Figure 15.4. 

Measuring Effectiveness 
In the beginning, there was the hit-an instance of a single client 
requesting a given URL. The hit was the basic measure of how 
many times a page or image had been seen by a client, and it was 
simple and compelling. Hits are usually the basis for the page 
counters on some pages that tell you how many people have re­
quested that same page since noon today, the previous Friday, or 
the Age of Enlightenment. 

Unfortunately, pure hit counts can be extremely misleading as they 
count every access equally, regardless of whether the client had 
visited the page before or, in the case of pages with graphics, 
whether the graphics were downloaded along with the HTML. See 
Chapter 9, "Statistics and Usage," for more information on meth­
ods of counting clients and how reliable (or unreliable) they can be. 

An honest site will quote statistics or set advertising rates on the 
basis of unique client accesses to a particular URL. They should be 
able to give you numbers for any given page that indicate the num­
ber of unique clients (defined as IP addresses) who that have 
accessed the page as well as each image on the page, if any. 

A really sophisticated site can even quote demographic statistics 
that they have been able to collect from visitors, using question­
naires and registrations, so that you don't waste your marketing 
budget buying ads for your twenty-something Web site on pages 
visited primarily by forty-somethings. 
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Ideally, you should pay only for the hits to your site that were re­
ferred via the ad. You can and should ask for your payments to be 
based, at least in part, on this kind of measure if the ad space seller 
collects the information. Ask about this kind of rate before signing 
a contract. 

Rates 
Ad rates on the Web vary a great deal from place to place and 
method to method. Although the industry is certainly selling ads at 
a brisk clip, there really isn't a consensus yet as to how much a cli­
ent's visit is worth to advertisers. You'll need to make inquiries 
before even guessing what the rates are at any given site. If there 
isn't a page with ad information already available at a site in which 
you're interested, try sending email to the Web master. 

Online Services 
When planning your online marketing, don't neglect the online 
services such as AOL, CompuServe, and Prodigy. Millions of peo­
ple are browsing the Internet from these services, and are exposed 
regularly to the service's private site listings and other resources 
unavailable to the rest of the Internet. 

A side benefit of joining 

CompuServe or AOL is that 

you can use the service's Web 

access to audit your site and 

look for potential incompat­
ibilities or other problems 

between the browsers they 

supply to their subscribers 

and your site. 

These services are organized into subject areas, 
or forums, that are frequented by clients looking 
for information. The moderators of these forums 
are constantly on the lookout for new informa­
tion that will add value to their listings and keep 
their members satisfied. If your site addresses a 
particular subject area, look into joining at least 
the more popular services and contributing to 
their online content via postings to discussion 
groups or by providing files, culled from your 
Web site, for their libraries. Include an invita­
tion to visit your Web site for more detailed 
information. 

If your site is more general or doesn't mesh well with the forum 
subjects of a particular service, you can also seek out the Internet­
related portions of the service and list your URL in their internal 
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directories of sites. Either way, the goal is to take advantage of these 
online services to publicize your URL efficiently. 

A side benefit of joining CompuServe or AOL is ~at you can use 
the service's Web access to audit your site and look for potential 
incompatibilities or other problems between the browsers they 
supply to their subscribers and your site. 

Offline 
It's easy to forget that there's a world outside the Web that can still 
effectively reach potential clients. Despite the fact that the audience 
for traditional media is less Internet-savvy in general than the audi­
ence you reach online, the numbers of people you can reach via 
traditional means are much larger. Also, the presentation of your 
URL oftline offers encouragement to people who are not currently 
online to get that PPP account now! 

In this section, we'll take a look at some of the ways to reach a mass 
audience via traditional media and put your URL in the public eye 
as affordably as possible. 

Affinity Groups 
Mfinity groups are organizations whose focus is in some way relat­
ed to the focus of your Web site. You can often expose your URL 
and site description to a highly specialized group of potential clients 
by inserting material into the regular mailings these groups send 
out periodically. If the group has a newsletter or other material that 
addresses the interests of its readers, you can write an article on 
using online resources or even about the resources on your own 
site! Most small publications that address specialized groups are 
always looking for more material, and if you can do a bit of writing 
this can be a win-win situation for you, the group, and its members. 

For example, my local American Automobile Association's newslet­
ter recently carried an article about researching hotels via the 
Web-not coincidentally, the author included the URL to a site of 
his own that provides that very service to visitors. 
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Some good sources for affinity groups are professional associations, 
unions, nonprofit organizations, or newsletter subscribers. In fact, 
you can often get started in this area by offering to speak at a local 
chapter meeting about how the Internet can serve their members. 
If you have any expertise in the group's area, you can usually offer a 
more focused argument for integrating the Internet with their oth­
er activities than the more general, "ain't the Net neat?" approach 
members might already have seen. 

Magazines and Newspapers 
Most people still read more than they surf, and reaching a broader 
audience often involves publicizing your URL via traditional media. 
You can always buy a small ad in a newspaper or magazine, but a 
more cost-effective method is to reach the short "What's New?" 
columns or blurbs that are part of most publications, and tell them 
about your site and the value it offers their readers. A short write­
up (even just a couple of sentences) in a magazine can do wonders 
for your traffic. 

Putting your URL in print has another advantage-longevity. A 
magazine can be passed from person to person and be reread for 
some time after publication. Internet-based publicizing tends to 
have a much shorter lifespan, as any given announcement is quickly 
displaced by another. 

Direct Mail, Really 
Huh? Junk mail for Web advertising? Not exactly. Direct mail is 
only cost-effective for advertising Web sites if you can target very 
small groups of people who are either potential customers or peo­
ple who influence others' usage of the Web. 

You can, for example, collect the names and addresses of television 
and radio shows in your area (or national programs) that address 
Internet or Web-related subjects and send them postcards with a 
picture of your home page on the front and a blurb about the site 
on the back. Or, if you offer a specialty site, buy mailing lists from 
relevant magazines and target their subscribers with the same post­
cards. 



322 Part ill Site Administration 

Most small sites can't afford this kind of marketing, but if you are 
establishing a commercial operation or adding an online presence 
for your company, it can be a distinctive and effective way to boost 
your visibility. 

Change Your Tune 

~ NOTE.S). 

To inspire clients to return to your site, you either need content 
that is repeatedly requested (such as that from a search engine or a 
phone directory) or you need new content that is updated as often 
as possible. This activity (along with more general marketing ef­
forts) is often the most under-budgeted item when planning a Web 
site. Unless the nature of your site's content is sufficiently compel­
ling and rich that people will return of their own accord, it is diffi­
cult to inspire people to return after their first few visits. 

Please refrain from adding lines such as; "This page last updated:" 
and a date to your pages'unless you can maintain the effort of 
changing or adding to your site on at least a weekly basis. Few 
things are so glaringly unprofessional as a "last updated" date of 
three months ago .•. 

I have two words that will force you to update your content regu­
larly: automated agents. They are already built into the Netscape 
browser. I can count half a dozen available for Macintosh users, and 
there are at least twice as many more available as free services over 
the Web. Their numbers are growing, and they will force you to 
make regular and substantial changes to the content of your sites. 

What are they? Automated agents, in this context, are programs or 
functions that periodically check a list of URLs to see whether any 
have changed since the last check. So, rather than clients searching 
a list of bookmarks in search of new content, the agents report 
when a page has changed and alert the client to visit the page. 

As the Web grows beyond the capability of any single person to 
keep current in even a few areas of interest, automated agents will 
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be the prime vehicle for cueing people to visit a particular site. Cli­
ents are alerted when automated agents detect changes in a site's 
HTML. Any of your URLs that a client might bookmark should be 
changed regularly and substantially. 

Note that when I say "substantially," I don't mean that most of the 
text must change, but rather that there should be at least one sub­
stantial new or changed item on your page that will reward the 
client for returning to your URL. Changing the "today's date" line 
won't bring your clients back-adding a new page, however, will. 

This Site Requires Netscape 45.23/beta9 
Download Now I 

Browsers, browsers everywhere, yet not a standard in sight. 

One of the most difficult decisions to make when designing a site is 
deciding which browsers you will support. Do you use tables? Font 
control tags? Server-push mechanisms? What about images? Are 
images necessary to navigate and absorb your site, or are you will­
ing to accommodate those people who don't download images at 
the expense of a little graphic razzle-dazzle? 

There are several options available to maximize the number of cli­
ents that can enjoy your site without compromising the quality of 
your graphics and HTML formatting. 

Parallel Web Sites 
The first is to simply provide two versions of your critical pages­
one high-graphic, Netscape-only or otherwise limited, and another 
for text-only viewers who might not be using the most current 
browser version. Sun Microsystems, Inc., (http:/ /www.sun.com/) 
provides a nice example of this approach. The key is to provide 
essential information in a basic, accessible format that parallels your 
main site's pages, as shown in Figure 15.5. 
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Sun Microsystems January 1996 
Our cowrnny dlb IIIDII1b: 

The Year jn Review. 
~of N~ Co1DJ1Dti4y YwoD Pmp«</od 6y 
Nor T«:ADo~o,n. 

Our Pealllle hiJies dlb JDDIIlb: 

Proclucta and Solutio• 

Saln and Seryjce 

IeclmoloBY. and Deve1open 

CmJorate Oyerriey 

Sun on the Net 

Figure 15.5 The Sun Microsystems text-only home page. 

Use <ALT> Tags 
Most browsers can interpret <ALT> tags in image URLs and dis­
play text next to the icon of an image that wasn't loaded. If the 
image links to another URL, the <ALT> text will enable the client 
to follow the URL without downloading the graphlc. If your cli­
ents are browsing the Web with image loading off (as do many 
modem users), a page filled with nothing but image icons isn't very 
enticing or usable. <ALT> tags can fill this gap by providing clues 
to the functions of different images and enable people to navigate 
your site quickly and effectively. 
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You can add <ALT> text to an image URL very easily: simply in­
clude the word <ALT> in the image tag with the text you would 
like displayed in double quotes, as follows: 

<IMAGE HREF= "/mylogo.gif" ALT="Company Logo "> 

One problem with <ALT> tags is that they aren't very helpful with 
imagemaps, because the text-based link can only lead to a single 
URL. A solution to this dilemma is a text menu, in small type just 
below the imagemap, that duplicates the URLs linked by the map. 
This enables text-based browsing without significantly intruding 
on the look of your pages for those clients who do download the 
imagemap graphic. 

Because automated site indexers can't interpret URLs reachable via 
imagemaps, it also provides a way to al low such robots to find and 
index the rest of your site. See Figure 15.6. 

Alternative text menu --f-!~ji!WJtilml Ila!IWll 1~1 1~1 

Wekomo 1D Come1Jt MelloD't- poco. Po11111o41n 11100 b7lbl Allllricoii1Dd11111io11s11D4 ~-" 
ComoP. c-p MelloD.,.. CJdcbll)o- a ComeCJt TOollzdoolllcboolo. Tode,y,..,. "'-ot •-·•liP 
-COUDo!llllllorocl-.~or-coDocttml.........,.-.h-. 

Figure 15.6 The Carnegie Mellon home page, showing text menu 
alternatives. 
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Name That Browser 
A more sophisticated approach to meeting your clients' needs is to 
use a CGI to present different versions of your HTML to different 
clients, depending on their browser type. You can find out more 
information about this approach in Chapter 7, "CGI Applications 
and Usage." 

Another approach is to add a page that uses tables, and ask clients 
to choose different links depending on whether the table was dis­
played correctly. This enables you to separate your tables-capable 
from incapable clients without keeping track of which versions of 
which browsers support tables. 

Finally, you should at least provide a link to a location for clients to 
download the browser you would prefer them to use-Netscape 
will even provide an icon for you to put on your pages for doing 
this (http:/ /home.netscape.com/comprod/mirror/ 
netscape_now_program.html). 

Welcome to My Web Site-Now Go Away I 
Think about the URLs that you revisit most frequently, and you 
might be surprised. For myself, it turns out to be the pages with 
local weather information and movie listings. I stop by daily (and 
sometimes even more often) to get a small bit of information and 
then move on. If an advertiser wanted to target me, those would be 
the pages where they should place their ads. 

The audience for those pages isn't nearly as large as most Web sites 
aim for, but the point is that some of the most valuable pages are 
those that move the users off the Web. I might not have the time 
or inclination to sit and browse the Web for hours every day, so the 
sites I visit most are going to be those that offer me a "quick fix" of 
something that adds value to the rest of my life. The connections 
between real life and the Web are often hard to distinguish, yet it is 
exactly these connections that add value to your clients' lives and, 
by extension, to your site. 
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Take as an example a shopping site that offers items from a catalog. 
The Web is not quite at the point where browsing an online catalog 
is as effective as flipping pages in a magazine. Most people shopping 
on the Web, therefore, are looking for something fairly specific. 
They want to find it, order it, and move on. The site that completes 
this operation as quickly as possible will leave the client with a better 
impression than a catalog that forces them to click through five or 
ten pages before they can finish the transaction. 

You can extend this idea to almost any site by providing an incen­
tive for people to stop by often and briefly. It can take the form of a 
daily announcement, news item, or even an editorial essay, as long 
as it is both compelling and short, as is done at http:/ I 
www.interbiznet.com/ibn/nomad. html. 

Resources for Web Marketing 

I CD-RO~.~:·.· .. 

~ 
Table 15.1 

URL 

Table 15.1 lists some sites I've found valuable in marketing new 
Web sites. I've tried to include links that provide their own listings 
of marketing sites so the listings found here provide current re­
sources for promoting your site. 

You can also find this list on the CD in the HTML folder so that 
you can simply click on the links while on the Web for quick access. 

General Web Marketing Resources 

Description 

http:/ /www.interbiznet.com/ibn/nomad.html "Updated Nearly Daily," 
an excellent resource for 
all kinds of online mar­
keting information. It's 
my default home page. 

http:/ /www.wilsonweb.com/rfwilson/webmarket/ 

http:/ /arganet.tenagra.com/Tenagra/books.html 

Web marketing for small 
businesses. 

Index to Web marketing 
publications. 

contintles 

327 
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Table 15.1 Continued 

URL 

http:/ /www.interbiznet.com/ibn/promophop.htm 

http:/ /www.netcreations.com/ipa/ adindex/ 

http:/ /www.orst.edu/aw/stygui/propag.htm 

Submitting and Announcing URLs 

http:/ /www.netcreations.com/postmaster/ 

http:/ /www.submit-it.com/ 

http:/ /www.sme.com/webpost/ 

http:/ /www.cam.org/ -psarena/promote-it.html 

http:/ /www.vir.com/ -wyatt/index.html 

http:/ /www.euro.net/Sthworld/metapick/ 

Indexes and Directories 

http:/ /www.lycos.com/ 

http:/ /www.infoseek.com/ 

http://www. yahoo.com/ 

http:/ /www.altavista.digital.com/ 

http:/ /www.excite.com/ 

Description 

General Web site promo­
tion topics. 

Index ofWeb advertising 
rates. 

Tutorials on promoting 
Web pages. 

One-stop URL submis­
sion/announcement site. 

Same as above. 

Same as above. 

Same as above, but orga­
nized by type of site. 

Index of site announce­
ment services-great 
resource for manual sub­
missions. 

Subjective listing and 
criticism of announce­
ment services, also nicely 
organized. 

Lycos 

Infoseek 

Yahoo! 

Alta Vista 

Excite 
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Summary 
Promoting your site, as you may have gathered from what you've 
read so far, is not a one-shot job. You don't need a degree in mar­
keting (although it wouldn't hurt), but you do need to plan and 
budget for your site's promotion as much as you need to plan your 
site's design and your content. 

Marketing can be an even more creative activity than designing 
HTML layouts, and I encourage you to be innovative in your ap­
proach. There's a lot of room for new approaches, and, as the Web 
continues to grow, the need to stand out from the crowd becomes 
even more acute. 

This chapter is the last of the book about Web serving--congratula­
tions on getting this far! The next chapter includes some back­
ground information about the Web and the Internet, some infor­
mation about the future of the Macintosh, and discusses how 
changes in these areas will affect your role as a site administrator. 



CHAPTER 

Coming Attractions 
There have always been valid reasons not to choose a Macintosh for 
critical applications-the operating system is prone to crash and 
burn, other platforms seem to have software and updates written 
for them first, and MacTCP has been prone to strange and unsolv­
able fits from time to time. But all that is changing, some of it by 
the time you read this, others within the next few months or years. 
The future of the Macintosh platform (by which I mean PowerPC­
based machines capable of running the MacOS) is an exciting one, 
and it promises to offer more real power and options for Web site 
administrators than any other option. 

Here are a few of the reasons why: 

Open Transport 
By the time you read this, Open Transport should be available for 
all PowerPC and 68040-based Macintoshes. Open Transport is the 
new networking system software that is supposed to greatly simplifY 
and improve connecting to and using different network services 
on Macs, whetl1er the services are based on Apple Talk, TCP / IP, 
or Novell's IPX networking technology, which allows Macs and 
Windows-based machines to share a common TCP /IP network 
infrastructure. 
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Apple's documentation on Opentransportinclu(fes·~ HTML-ized 
version at http :J I pilot. nj in_.~net /-msproul/macintosh I 
OpenTpt_QA. htmi and the original at ftp: II 
seeding • appl,e. com/ ess I public I op~ntransport/ 
OT_gen_info/WORD/OJ'~20QA%20Update.hqX;. 

There are three major areas in which Open Transport will affect 
Macintosh-based Web servers, all discussed in the following 
sections: 

D Speed 

D Connections 

D Reliability 

Speed 
Open Transport will run completely native on PowerPCs. This 
single improvement could create speed increases for handling 
TCP /IP-based connections of a quarter or more for applications 
that take advantage of Open Transport's new structure. 

Additionally, much of the system software that handles Apple Talk 
networking, such as the services Appleshare depends on, should 
exhibit performance increases under Open Transport. When com­
bined with the fast new data buses and SCSI interfaces available on 
the PowerPC 603- and 604-based Macs, Open Transport should 
represent as big a boost to server performance as moving from a 
Quadra to a PowerPC did once PowerPC-native applications be­
came available. 

Connections 
MacTCP is limited, on all Macintoshes, to handling a maximum of 
64 connections at a time. If you wanted your server to handle 65, 
you would need another Mac to handle the single extra connection. 
Open Transport, however, allows your Mac to open hundreds of 
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connections at once. Assuming your server's CPU can keep up with 
the load (no small assumption by any means), this knocks down 
one of the most glaring deficiencies of the Mac platform when 
compared to UNIX or Windows NT servers. You will, of course, 
still have the option of adding more machines to handle part of 
your site's load, but the reason this time around will be purely per­
formance rather than working around MacTCP's limitations. 

Note that although serving a hundred different files at once is 
probably not something ~ single Mac could accomplish very well, 
the simple capability to keep many connections open at once 
provides important flexibility for sites that offer multiple Internet 
services (email, FTP, Web) and opens the door to more exotic 
applications such as TCP /IP "broadcasting" of information in 
real-time to dozens of clients. This is feasible because without the 
limits on total connection numbers imposed by MacTCP, TCP /IP 
connections can be kept open indefinitely without limiting the 
capability of other services, such as a Web server, to handle new 
requests. 

Reliability 
MacTCP has been subject to some strange problems throughout its 
life, as any long-time Mac Web site administrator can attest. Chief 
among these have been problems in coping with slow networks 
that drop IP packets in transit and occasional odd behavior when 
performing DNS lookups. Open Transport, rewritten from the 
bottom up to provide a robust networking environment, is expect­
ed to solve most of these problems and provide a simpler and more 
efficient means of administrating TCP /IP services on the Mac. 

Overall, Open Transport is expected to vastly increase the reliability 
and power of Macintosh servers that provide Internet or other net­
work services. 

Open Doc 
OpenDoc is an Apple technology developed to write applications 
and system software as a collection of components or "parts" 
that can be combined ad hoc to create new combinations of 
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functionality. For example, the spell checker of your word processor 
could, as an OpenDoc part, be added to a spreadsheet application 
or email program with its full functionality intact. Users will be able 
to add buttons, menu items, or other interface elements to existing 
programs that support the OpenDoc architecture to "customize" 
applications for their specific needs. 

Check out Apple's Open Doc home page at http: // 
www. opendoc. apple. com. 

So what does this mean for you as a Web server? Your control over 
how applications meet your administrative needs will be greatly 
expanded and enhanced, as you become increasingly able to con­
struct applications and interfaces in intuitive, "drag and drop" style 
by assembling parts in the manner that is most effective for meeting 
your particular needs. Even your server software, if it is written to 
conform to OpenDoc standards, may change dramatically, opening 
new methods of customization and an even tighter coupling to 
CGis. It also means that the capability of clients to construct new 
ways of interacting with your site will be expanded as well, and it 
may become difficult to predict how your site will actually appear 
to a user. 

Finally, OpenDoc is being officially supported by companies out­
side Apple such as IBM and Oracle, with OpenDoc support 
planned for both the Windows and OS/2 operating systems. 
Should you want to migrate CGis or other portions of your site to 
another platform, OpenDoc and its kin may greatly ease the process 
of doing so. This industry support will add value to your server as 
more cross-platform parts are released, thereby making the range of 
tools at your disposal wider than ever before. 

The general OpenDoc release occurred in November 1995, al­
though some time may need to pass before applications that take 
advantage of the new architecture are widely available. The success 
of OpenDoc is still a bit hazy, as developers struggle with new con­
cepts of marketing and selling OpenDoc "parts" rather than appli­
cations and everyone waits to see if the promised cross-platform 
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support becomes a reality. Nevertheless, OpenDoc seems poised to 
become an important part of the Mac OS, just as Apple Events have 
become, and it has the potential to transform the way we manage 
and use software on the Mac. 

The New 05-Copland/System 8 
Copland is the code name given to the MacOS version 8.0, due to 
replace version 7 .x sometime in 1996 or early 1997. Copland and 
its successor, Gershwin, will represent a dramatic change in the way 
Macintoshes work and behave. 

Check out Apple's Copland Web site at http: II 
www.info.apple.com/macos/rels/coplandsumm.html. 

The most important improvement will come from an entirely 
Power PC native operating system-all parts of the system software 
will be written for the PowerPC processor, thereby accelerating 
every activity from disk access to AppleEvents on PPC-based Macs. 
Copland has, for example, been reported to process AppleEvents at 
the phenomenal rate of 1,500 events per second. 

But raw speed is only part of the story-it is the integration of new 
versions of all the parts of the MacOS that will lead to important 
improvements in reliability for the Mac. System 7 and its descen­
dants have become a bewildering and crash-prone stew of updaters, 
enablers, and extensions that regularly fail to interact successfully. 
OpenDoc and Open Transport, for example, are available now as 
interim upgrades to the MacOS but they will, along with other 
technologies, be built into Copland and therefore become even 
more reliable and efficient. 

Finally, while PC-Windows technology continues to build ever 
more complex and frustrating variations of DOS and the CISC­
type processors used in Windows desktop machines, Apple has 
committed itself to the next generation of microprocessors, the 
PowerPC RISC architecture. Copland is designed entirely around 
PowerPC technology, and will be written to the specifications of 
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the Common Hardware Reference Platform, which will enable 
Copland to run on any CHRP-standard PowerPC machine, includ­
ing advanced workstations from IBM and other manufacturers. 

Like most advances in the MacOS, the new technologies in Cop­
land will depend on support from software developers for you to 
realize their benefits. Even after Copland is released, there will be 
a period of transition as applications are rewritten to take advan­
tage of the Copland OS, and as the release of Copland draws 
doser, you should begin to pay attention to "Copland-ready" 
claims of competing applications to ensure that your servers are 
able to make full use of Copland's advanced functionality. 

The two most significant changes Copland and Gershwin will bring 
are multitasking and protected memory, discussed next. 

Multitasking 
Another common criticism of Macs is their lack of true multitask­
ing, which refers to the capability of applications to share the CPU 
cooperatively. It's true that you can run multiple applications at the 
same time on the Mac, but if you've ever watched the screen in 
frustration while a print job completed, you already know about 
some of the limits of the current system. 

With Copland, waiting for printing to complete or experiencing a 
"freeze" while one application works in the background will be but 
a distantly unpleasant memory. No longer will applications run at 
different speeds in the foreground and the background, and the 
likelihood of one program causing your entire system to crash will 
be greatly reduced. 

Protected Memory 
The MacOS has always been known as being "brittle," meaning 
that it is quite common for a small problem with one application to 
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cause a system error and force rebooting of the entire machine. For 
a server that needs to operate as reliably as possible, this can be a 
real problem. 

Protected memory is part of a larger system design that will limit 
the damage a single out-of-control application can create. Under 
Copland, if one of your CGis experiences a serious error, it will still 
quit on its own, but your main system and other applications will 
continue on as usual. Other changes in memory management will 
reduce RAM requirements across the board and allow applications 
to share RAM more efficiently. 

Copland will bring many more advances to the Macintosh desktop, 
such as searching a disk for words within files as easily as searching 
for filenames. 

All that, and your System 7 applications will still run! 

Summary 
The "Macintosh advantage" has always been associated with ease of 
use issues and the savings in time and cost derived from its superior 
interface and seamless integration of advanced technology for net­
working and graphics. The "Macintosh disadvantage" has always 
been a higher initial cost, more than its share of system crashes, and 
a smaller installed base than other platforms. 

All that is changing. Already, prices on Macintoshes are comparable 
to Windows machines, and the performance of the Power PC pro­
cessor has been repeatedly shown to exceed what can be wrung out 
of the Intel Pentium-based machines. With the changes in system 
software mentioned previously, the Macintosh advantage will ex­
tend into the areas of networking performance, reliability, and 
cross-platform interoperability. For Web servers, I believe the Mac 
is evolving into the most powerful and cost-effective platform avail­
able, bar none. 
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Closure 
Whether you plan to start serving just a few HTML pages to the 
world over a dialup connection or create a sophisticated, interactive 
site that breaks new ground on the Web with innovative design or 
services, I've tried to include the information, both on these pages 
and on the CD, that you will need to succeed. As your experience 
grows and you face new challenges in managing your server, this 
book should continue to provide the guidance and resources you'll 
need to help you realize your vision for your site and reach the level 
of expertise that allows you to take the title of "Webmaster" for 
your own. 

If you find this book helpful io ·setting up,yourowri -Web server, 
please let me know so :that I can ~i~it_your sitel You_ can reach me 
at the email address .steviart@prowillen. com. I'd love to hear 
fromyol.l. 

Go forth and serve! The Web is waiting ... 
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APPENDIX 

Internet Troubleshooting 
Eventually, you'll need to examine the inner workings of the Inter­
net more closely, either to diagnose problems or gather information 
that helps you increase the performance of your Web site. This 
appendix introduces you to the basic tools for examinillg TCP / IP 
networks across the Internet and provides examples of their uses. 

You should have already read Chapter 3 before going through the 
tutorials in this appendix; they depend heavily upon your under­
standing the terminology and concepts described there. 

MacTCPPing 
MacTCP Ping is a small shareware application from Apple Com­
puter that provides basic "ping" functionality for Macs. You will 
need to have an active TCP / IP connection before launching it. 
(You should be able to use programs like Netscape Navigator or 
Eudora.) You can get the MacTCP Ping at http:/ /sir-univ-rennes1.fr/ 
pub/mac/reseau/Mactcp/MacTCP_PING.hqx. 

What Is a H Ping"? 
A "ping" is the network term for a minimal exchange of informa­
tion between two hosts on the Internet (or other TCP / IP net­
work) that verifies that the host the ping is sent to is actually on the 
Internet at the IP address indicated, and that valid TCP / IP soft­
ware is running on the remote machine. 



342 Part IV Appendixes 

Just like sonar on a submarine, pinging another machine on the 
Internet involves sending a signal and waiting for a response to 
arrive back at the sender. The difference is that a computer's ping is 
directed at a single, specific host. 

MacTCP Ping is useful for: 

D Verifying that a remote host is connected to the Internet. 

D Identifying problems with TCP /IP network efficiency. 

Let's look at how to accomplish both these tasks next. 

Verifying Remote Hosts 

MacTCP Ping (as well as just about every other TCP/IP utility for 
the Mac) may not run successfully with Open Transport. If you are 
using Open Transport and have trouble with MacTCP Ping, you 
need to either switch back to MacTCP temporarily (see http: II 
www.starnine.comlsupportlgettingstartedlot-
mactcp. html for instructions) or check this book's Web page at 
http://www. mcp. com/hayden/webserver 1 for alternatives 
that may have become available since publication. 

To verify that a remote machine is connected to the Internet, fol­
low these steps: 

l. Make sure that the Mac you're running MacTCP Ping on is 
already connected to the Internet. If you can use a Web 
browser or other Internet client application successfully, you 
are already connected. 

2. Launch MacTCP Ping and enter either the domain name or 
the IP address of the machine you want to test in the box 
labeled "Ping Host Address" (in Figure A.l, www.mcp.com is 
the example). 
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MocTCP Ping Information 

Ping Host Address : [31 www.mcp.com I 

Send I RSCIITI data: I I 
Pac:ket Data Size: EJbytes @Send: Dpac:kets 

Send a pac:ket every : ~ tlc:ks O Send continuously 

Di splay: @ Rll Doto 0 Summery Dota 

Q 

[Stop Ping) (( Stort Ping D 

Figure A.1 Identifying the machine to ping. 

3. Click the "Start Ping" button or press Return. The display 
box shown in Figure A.2 will show the results of the test. 

MacTCP Ping Information 

Ping Host Address : 8 1 www.mcp.com I 
Send I RSCIITI data : I I 
Pac:ket Data Size: ~bytes ® Send: ~pac:kels 
Send a pac:ke l every : ~lic:ks 0 Send continuously 

Di sp lay: ® Rll Data 0 Summary Data 
Sourc:e: [ 128 .2 . 191 . 38 1 -> Des tination: www.mcp .com .Q 
[ 198.70 . 148. 1 J - - ~ESULT PKT• TIME LENGTH 
success 1 3 56 

·~ success 2 14 56 
success 3 3 56 ·~ 
Packets out/lnlbad/•loss = 3/3/0/0 -
~~~~~-!~!~_!!~~-~!!~~~~-~!~{~~2{~~-=-~{~{2~------------------- ~ 

( Stop Ping) ~Start Ping J) 

Figure A.2 Pingresultsforwww.mcp.com. 

Type 
hc6tname 
or IP 
address 
here 
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~ 
NOTE ~. "J 

-C) 

The first and second lines show the IP addresses of the machine 
you are sending the ping from as well as the IP address of the 
destination. 

The three lines with "success" listed in the RESULT column 
represent the results of each of the three individual pings that were 
performed. If a ping was not successfully returned, the RESULT 
column will display the word "timeout," meaning that the ping 
was not answered in the time allowed (usually several seconds). The 
TIME column reports the number of "ticks" ( 1/60 of a second) 
that passed between the time the ping was sent and the time the 
answer was received. You'll read more about how to interpret time­
outs in the next sections. 

The "Send" radio button has an entry box next to it that allows 
you to set the number of ping attempts you want MacTCP Ping to 
perform at a time. You can set the number of pings to any num­
ber you want, although I recommend using a number between 5 
and 20. 

You can also select the "Send Continuously" radio button before 
starting to ping to force MacTCP Ping to keep making attempts 
until you press the "Stop Ping" button to view the summary statis­
tics discussed previously. 

You can ignore the LENGTH column, as it is not significant in this 
context. 

The summary statistics at the bottom of the output window are the 
next area to examine. Because many factors can interfere with a 
single ping's results, you should always look at the averages before 
evaluating the results. 

The average round trip time (the last line in the ping results area) 
in particular acts as a summary of the efficiency of the connection 
between your machine and the remote host. Typical values range 
from 0 (for machines on the same local network) to about 15-20 
for pings performed over dialup modem lines. Anything above 20 is 
cause for concern because the connection is fairly slow, and any­
thing above 35 definitely indicates a serious problem. An 
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average below l 0 is very good, and usually means both machines 
are on high -speed connections to the Internet. 

You should always compare the round trip times for the host you 
are interested in with the times reported for other Internet hosts 
that you consider to be both reliable and speedy (large commercial 
or university sites are often good bets). Doing so establishes a base­
line performance number for the machine you are pinging from 
that you can compare with the times reported for your target rna­
chine to determine whether the target machine is having problems 
as opposed to your own local network being slow. 

Packet Loss 
So what does it mean that a packet is lost, or timed out? There are 
three possibilities: 

0 The remote host is not answering the ping properly, either 
because it has crashed, been disconnected from the Internet, 
or was too busy to answer within the timeout period for the 
packet. 

0 An intervening network or router is busy or otherwise too 
slow to successfully pass the packet within the packet's time­
out period. 

0 An intervening network or router is misconfigured and is 
routing IP packets improperly or inconsistently. 

If all the pings you send time out, that usually means the target 
machine is disconnected or crashed. Be sure and check the IP ad­
dress or domain name you are using to ensure that it is correct, and 
also check to see whether you can ping other hosts on the Internet 
successfully. 

If both checks are OK, the problem is specific to the machine you 
are pinging or in the internal networks of the ISP that provides the 
target machine's Internet connection. 

If only a few of the pings time out, it's most likely a case of an in­
tervening network being especially slow or busy. Identifying where 
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on the Internet the problem may be is the subject of the next 
section. 

Trace route 
Traceroute is a program available on most UNIX machines that 
reports the IP addresses and domain names, where available, of all 
of the routers and machines that IP packets travel through from 
one point on the Internet to another. It is an immensely valuable 
tool for tracking down the source of network outages or slow­
downs between your server and other points on the Internet. 

Traceroute services work by taking an IP address or domain name 
and attempting to list every host or node on the Internet that IP 
packets travel through between the machine performing the tracer­
oute and the target machine. 

Traceroute also reports the round trip times between the traceroute 
machine and each node (usually three times per node so you can 
calculate averages) in milliseconds. This allows you to identify not 
only what parts of the Internet are slow, but also where IP packets 
are timing out (see the previous section on ping timeouts) so that 
you can detect where network problems are located. 

Trace route Services on the Web 
Unfortunately, there is no decent traceroute program currently 
available for the MacOS. However, there are a number ofWeb sites 
around the world that provide a Web form interface to traceroute 
programs running on other platforms, so as long as you have a 
connection to the Internet, you can use traceroute successfully 
from your Mac. 

Because using traceroute services on the Web means that the 
route being reported is between the traceroute site and the target 
machine, rather than between your Web browser and the target 
machine, it's important (and informative!) to perform multiple 
traceroutes from different points around the world to make sure 
that reported problems are not isolated to a particular service. 
Table A.l shows a few sites I use regularly. 
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Table A.1 Finding Traceroute Services on the Web 

Traceroute Web Site Location 

http:/ /www.net.cmu.edu/ bin/traceroute Pittsburgh, PA, USA 

http:/ /www.brownell.edu/cgi-bin/traceroute.bt Omaha, NE, USA 

http:/ / hookomo.aloha.neUhol/docs/trace.html Hawaii, USA 

http: / /www.lublin.pl/cgi-bin/trace/traceroute Poland 

http:/ / hplyot.obspm.fr/cgi-bin/ nph-traceroute France 

Using Trace route 
For this example, I use the traceroute program provided by Carn­
egie Mellon University (http:/ /www. net.cmu.edu/bin/traceroute) 
for illustrations, but the displays are almost exactly the same for any 
of the services listed in Table A.l. 

After connecting to the Internet, go to the traceroute URL and fill 
in either the domain name or IP address of the host you want to 
run a trace to and press Return, as shown in Figure A.3. 

l:ilii~ Netsc11pe: Network Deuelopment - Troceroute G11tewey ~Iii 

Looot1on: ~ttp ://""'"' .ntl.cmu.tdu/bln/tr•ctroult 

Traceroute Gateway 

1b!s b a 5ea11:~ tndex. l!nllt seeJCh llaywru: I-. ""P .""" 

1b!s PICe proviles a cae~ tltlle nmdlld UNIX 11Xe10111e Procmm wllich 4elm111Des tile mu1e 
ICIO:I3 & Detwo!lt 10lwl by pecbtl fmm oDe bost t1 anolller host In Oils cese, tile ~l0111e 'VIII S1ltt 
fmm Oils aerwr,Jocu4 at Ctmecie Mellon Unlveaity In PmsbUilh, Pamsylnnla. It 'V1114lsplay tilt 
path lllen t1 noch Ole host or lP eddn:ls ,u h&Ye li5led In Ole box &~. 

You can- Oils u1ility t1 verl!ycoiiDeCtlvityof a bostend 4eennlne bov llle bost b co!IDeC1e4 tlllle 
lniiiiDet Youcan&lso 4elellll!ne llle path takanfmmCUM(Ie Mellon UIIIYmttytlllle ~host 
1b!s 'VIII &Dov ,u, for axQQple. t1 4eeUDIDe vben pocllet loss may be OCCUXJinc vben ,ou &lleiiiPt 
t1 COIIDeCt t1 host! on 111e Cenwcle Mellon campus. It vDl also &lloY ,u t1 4e1mii!De 'lrbelller 
routiDc d.lftfc1llijes, etcber on llle lnlltDet or on tile loc:al Camecla Mellon MIWDIIt, may explain 
problems c:onnectinc t1 host! on llle Cmqle Mellon campus, 

1b!s b an experlmen!alaetnr. U ,u bave my q uesdons or comments about il's flmc1loMlity, feel 
me 11 selld elilctiDnlc mall t1Gie e44las3 lb1e4 belov end .,. 'VIII el'lempt1l cet 'beclt t1 ,u ShoJ11Y, 

tlalw•FFWf}llwt/llffi':QDU.NII, Jtrfqptl<tfltl 27 .IIJ!Y 1994 

1117ml1 lid Ill 

Fig ure A.3 The CMUTraceroutegatewayform. 

Type 
domain 
name or 
IP address 
here 
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The results should look similar to Figure A.4. 

3 Netscape:treceroute liH 
t.oc.tlon: I http ://w""" .not .cmu.O<Iulbtn/~-:;_out~ .tnCI'·_, 

n 

tnoero~ to llisl .110p .0011 (1911.70.148. 1), 30 !lops MX 

CMU local netwo rk-c =i llnBOD .IIE'I'.CHti. IDll (128.2 . 1.2) 2u 2u 2 .. 
DS.S. pso • ..tu (192.88. 114 .11:K) 3u 2u 2u 

r-3 borderl-hnii-O. lln'torlc.IICi.Mt (204. 70.44. 5) 12u 12 .. 12u 

MCI'snetwo rk { 
4 oor...tddi-O .• ew'lorlc.IICi.Mt (204. 70.2. 1'7) 12 .. 12 .. 12u 
s bor.ler2-t441-0. lln'tork.1101.Mt (204. 70.3.18) 13 .. 12 1ia 13 .. 

Sprintlink's netwo 

:-6 sprint-~~ap .lln'tork.IICi . Mt (204. 70.45.6) 18 .. 16 .. 206 .. 

rk { 
i-7 s l-peo-2-F4/0. epr1Atl1Dlc.Ditt (192. 157.69.9) 18 u 17.. 18 u 

8 d-ohi-3-Ra/O-T3 .spr1Atlillk.Mt (144. 228.10.38) 40 .. 39 .. 41.,. 
!-' ta-ohi-4-FO/O . epriii~.Mt (144 .228.50.4) 42 .. 44 .. 40 .. 

10 iquotst. llorthJDraltoD. IICi.Mt (204. 70. 99.6) 43 .. 42 .. 42 .. 

J= ISP rou 

Target machine 

Jl 
12 

204.95. 255.54 (204.95.255 .54) 
llisl, IIOp.OOII ( 1911. 70. 148. 1) 

so .. S3u 44 .. 
46 ... 54 .. 

11171~1 Doo<.mtnt: Dono. " EOI Ia 

Figure A.4 Traceroute results from CMU to www.mcp.com. 

Let's examine this report line by line: 

traceroute to misl.mcp . com (198.70.148.1), 30 hops max 

This line indicates the name and IP address of the target machine 
and the maximum number oflnternet nodes (hops) the program 
reports before timing out. Thirty hops is a standard number. 

RTRBONE . NET. CMU. EDU (128 .2. 1.2) 2 ms 2 ms 2 ms 
2 nss5.psc.edu (192.88.114.254) 3 ms 2 ms 2 ms 

These lines report nodes within CMU's internal local network. The 
times for each line indicate the total round trip time IP packets 
took to travel between the traceroute machine and the indicated IP 
address (up to three packets per node). You can tell when two 
nodes share a high-speed connection because the times reported 
are very close to each other, typically just a few milliseconds be­
tween lines. 



Appendix A Internet Troubleshooting 349 

3 border1-hssi1-0.NewYork.mci.net (204.70.44.5) 12 ms 
12 ms 12 ms 

4 core-fddi-0.NewYork.mci.net (204.70.2.17) 12 ms 
12 ms 12 ms 

5 border2-fddi-0.NewYork.mci.net (204.70.3.18) 13 ms 
12 ms 13 ms 

6 sprint-nap.NewYork.mci.net (204.70.45.6) 18 ms 
16 ms 206 ms 

These lines tell you two things: 

0 First, that CMU uses MCI to provide its Internet connectivity 
(notice that all the domain names end in mci.net). 

0 Second, that the slowest portion of the route traced before is 
the connection between the nodes at line 2 and 3-notice 
how the round trip times jump by almost 10 milliseconds at 
that point. 

7 sl-pen-2-F4/0.sprintlink.net (192.157.69.9) 18 ms 
17 ms 18 ms 

8 sl-chi-3-H2/0-T3.sprintlink.net (144.228.10.38) 
40 ms 39 ms 41 ms 

9 sl-chi-4-F0/0.sprintlink.net (144.228.50.4) 42 ms 
44 ms 40 ms 

These lines show that the packets then traveled through Sprint's 
backbone network, and that the connection between the seventh 
and eighth nodes is either very slow (unlikely) or too busy to route 
packets efficiently. 

The round trip times almost double at this point, and are indicative 
of trouble in Sprint's system-not serious trouble, but certainly an 
overburdened connection. This type of result can help you make 
informed decisions about choosing an ISP for your site. If you no­
tice that your ISP's network access provider (such as SprintLink 
or MCI) is regularly being overwhelmed with traffic, you may be 
better off with a different provider whose network access is more 
reliable. 
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~ 
.... ~ 

10 iquest.NorthRoyalton.mci.net (204.70.99.6) 43 ms 
42 ms 42 ms 

11 204.95.255.54 (204.95.255.54) 50 ms 53 ms 44 ms 
12 misl.mcp.com (198.70.148.1) 46 ms * 54 ms 

These last three lines show that our target machine has a fairly effi­
cient connection to the Internet (the round trip times don't change 
much, if at all), which is of course what you want to see if you are 
tracing the route to your Web server. A big jump in round trip 
times anywhere in the last two or three lines before the end of the 
traceroute is a warning flag that the ISP has either an overburdened 
or slow connection to the Internet. 

Note that line 11 has no domain name listed-this is typical for ISP 
routers, which don't need a domain name because they don't run 
server software. 

The last line also has an asterisk-this indicates that a packet timed 
out, in exactly the same way as described for the ping results you 
examined previously. If a node is completely unresponsive, the ap­
propriate line contains three asterisks in a row, like so: 

12 * * * 

If you see this result, it means that the node involved is disconnect­
ed from the Internet or unable to answer traceroute requests (see 
the next section on limitations of traceroute ). 

If you do detect problems in your network connection, your first 
call should be to your ISP to tell it what you've seen and ask its 
advice for coping with the problem. Normally, it will either correct 
malfunctions on its network or contact its access provider to deter­
mine the cause of the outage or slowdown. 

You can find more information about traceroute and how to utilize 
its reports fully at http: 1/www. cis. ohio- state. edu/htbin/ 
rfc I rfc1739. html, which discusses traceroute along with other 
Internet tools. 
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Limitations of Trace route 
The primary limitation of traceroute is that Macintoshes normally 
do not respond to traceroute requests, meaning that they usually 
show up in the traceroute results as a series of asterisks. If, as is 
typical, you are performing traceroutes to your Web server, just be 
aware that the last entries on the traceroute results are always blank, 
and use MacTCP Ping to verify that your server is available. 

Traceroute can be a useful tool for comparing the performance of 
different servers and getting a quick look at the "guts" of the Inter­
net, but its primary value to you is in identifying network problems 
as they occur so that you can act to either have your ISP correct 
them or to move your server to another location. 
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Glossary 

A 

Alias A Macintosh document that holds the location of another document 
or application within it. Aliases can often be treated as though they 
were the original file itself, but may become invalid if copied. 

Apple Events The data structures used by the MacOS to enable inter­
application communications. Applications may send and receive 
Apple Events to enable information sharing. Apple Events are used 
by Web servers to enable CGis to communicate with Web servers. 

AppleScript Apple's free (with System 7.5) scripting system for the 
Macintosh. Offers a relatively convenient way to use Apple Events 
to automate tasks and actions on a Mac. Currently being supplant­
ed as a CGI development environment by Frontier. 

AppleTalk Apple's Mac-only networking protocol. AppleTalk is the proto­
col that common Mac network services like File Sharing depend 
upon. 

Applet The term for an application written witl1 tl1e Java programming 
language. 

Asynchronous CGis CGis tl1at can accept a CGI request and enable the 
Web server to continue processing other requests until the CGI is 
ready to return an HTTP response. 

Authentication The process of requesting, receiving, and validating a user­
name and password before serving protected information to a Web 
client. 
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B 

Backbone Very high-speed networks maintained by NAPs that form the 
network "core" of the Internet and over which most Internet and 
Web traffic is routed. When a backbone network has problems, 
large portions of the Internet may be affected. 

Bandwidth The amount of data in bits that can pass across a given point in 
one second. Usually quoted to describe Internet connection speeds 
in terms ofkilobits per second (1 Kbps = 1,024 bits per second). 

Binhex The process of converting a binary file such as an application or 
image into a text file, which can be transferred via email or FTP to 
another computer and "de-binhexed" into its original form. Bin­
hexing is often used to combine the resource and data forks of Mac 
files into a form suitable for transferring across the Internet. 

Browser Software used on the Internet to send requests to your Web server 
and display or interpret the server's response. 

c 
Caching The computer term for holding local, temporary copies of informa­

tion either in RAM or as disk files that can be used more rapidly or 
efficiently than original copies. 

Caching Proxy Servers Proxy servers that store copies of HTTP responses 
locally, so that new requests for the same information can be an­
swered by returning the copy rather than retrieving the information 
from the original Web server. 

CGI (Common Gateway Interface) Common term for applications that 
use the CGI protocol to process HTTP requests when called upon 
to do so by the Web server. 

CGI Protocol A protocol that defines how Web servers can call upon other 
applications to process HTTP requests. 
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Client The person or program that sends an HTTP request to your Web 
server. 

Client-Side Imagemaps HTML tags that enable imagemap definitions to 
be stored in Web pages, thereby giving Web browsers the capability 
to use imagemaps without having to communicate with the Web 
server. 

Colocation The practice of physically placing your Web server at a remote 
site, typically with the purpose of obtaining a high bandwidth In­
ternet connection at a discounted cost. 

Cookies A Netscape Navigator feature that enables Web servers to force 
browsers to store information sent to the client by your server or 
CGI and to return that information whenever certain URLs are 
requested from the same server. Also implemented by the Mi­
crosoft Internet Explorer Web browser. 

Copland The Apple code name for System 8.0. Copland and its successor, 
Gershwin, will represent a dramatic change in the way Macintoshes 
work and behave. 

CSU/DSU (Channel Service Unit/Data Service Unit) An interface be­
tween the telephone line and your local network that acts as a 
bridge between your LAN and the telephone company. 

D 

Datagrams A more technical (and proper) term for IP packets. 

Dialup Connection Internet connections implemented via 28.8Kbps or 
slower modems. Usually used for temporary connections without 
fixed IP addresses. Most clients of public Web servers are accessing 
the Internet via dialup connections. 

DNS (Domain Name System) The protocol that defines the methods of 
translating domain and hostnames (such as www.mydomain.com) 
into the numeric IP addresses that the IP protocol needs to route 
packets correctly across the Internet. 
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Domain Name The alphanumeric name, such as www.mydomain.com, that 
identifies either an Internet domain or a specific machine within a 
domain. Also see IP Address. 

E-F 

Encryption Any of many methods to convert meaningful information, such 
as a credit card number, into characters that are meaningless to 
anyone but the intended recipient, who can then decrypt the data 
into its original form. 

Firewall A type of router that watches the IP messages being passed 
through it and controls which messages are allowed through. 

Frame-Relay An Internet connection that gives you a private line between 
your site and the telephone company, but enables multiple sites to 
share a line from the telephone company to an ISP. Frame-relay is 
normally less expensive than the alternative leased-line service, but 
is not often used for connections with more than 56Kbps of band­
width. Also see Leased Line. 

Frontier An alternative scripting system to AppleScript, Frontier is a Power­
PC native development environment that can be used to create 
custom CGis as well as customizing the Mac interface and auto­
mating tasks. 

FTP (File Transfer Protocol) The Internet protocol most often used for 
transferring files across the Internet. 

G-H 

GIF (Graphic Interchange Format) File format for images, used to com­
press image information for transfer over a network or storage on a 
disk. The most common graphic file format for Web pages. 

Guestbook A Web server function (often implemented by CGis) that 
enables clients to leave messages or comments at a site via HTML 
forms. 
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Hit A single HTTP transaction. The event occurring when a client requests 
a URL from a Web server. 

HTML (HyperText Markup Language) The combination of markup tags 
and definitions for those tags that enables Web pages to be format­
ted and displayed for clients properly. HTML is a subset of the 
more general markup language, SGML. 

HTTP (HyperText Transfer Protocol) The defining protocol of the 
World Wide Web. Defines the standards and practices for commu­
nication between a Web client and a Web server. Also see Request, 
Response, and Transaction. 

I 

Imagemaps Graphics that enable clients to click portions of an image to go 
to different URLs on or off your own site. They are often used in 
navigation bars, home pages, or wherever a graphic interface (as 
opposed to text-based anchors) is desirable. Also see Client-Side 
Imagemaps. 

Inline Image An image that appears within an HTML document by refer­
encing the image's URL in the original HTML. 

Interlaced A method of saving GIF images so that a rough image of the 
complete graphic is displayed and filled in gradually, rather than 
simply being drawn line by line from top to bottom. Interlaced 
images enable clients to preview images before they are completely 
downloaded. 

Intermediary CGis A CGI that translates messages from the Web server 
into Apple Events understandable by another application. 

Internet The complete and dynamic collection of interconnected TCP /IP 
networks that agree to pass TCP /IP traffic amongst themselves. 
Also used to encompass online culture and the people who use 
Internet services. 
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Intranets A growing proportion of Web sites are being placed on TCP /IP 
networks that have either no or very limited access to the general 
Internet. These networks, often confined to a single company or 
institution, act as mini-Internets that use the same technology as 
the global Internet, yet are invisible to people outside their private 
area. 

IP (Internet Protocol) Defines the format that data packets use for carry­
ing information and the methods of routing packets from their 
source node to their destination node across the Internet. Also see 
Datagrams. 

IP Address The unique numeric identifier of a node on the Internet (or any 
other TCP /IP network), such as 192.0.1.2. 

ISDN (Integrated Services Digital Network) A protocol for sending digi­
tal information over normal telephone lines. ISDN connections are 
commonly set at a maximum of l28Kbps of bandwidth, and can be 
used for standard voice communications as well as data transfers 
simultaneously. 

ISP (Internet Service Provider) An organization with a high-speed Inter­
net connection that sells access to its connection to dialup users. 

J-L 
Java A programming language developed by Sun Microsystems that offers 

the capability to write small, secure, cross-platform applications that 
can be integrated into Web pages. 

JPEG Common graphic file format that is more efficient than GIF at com­
pressing images but loses some detail when uncompressed. 

LAN (Local Area Network) Consists of a group of nodes that can send 
data to each other without passing that data through another node. 
Your LAN consists of every computer or device you can reach sole­
ly by following the cabling or wire used by your network. The In­
ternet consists of many LANs linked by routers into one gigantic 
network that can move information from any given node to any 
other given node. 
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Leased Line Internet connections that reserve (lease) switches in the tele­
phone company's offices to route calls between two specific points, 
typically your LAN and your ISP's LAN. Leased lines are used for 
high-speed Internet connections (56Kbps or greater) and are the 
most expensive type of connection that Web sites normally use. 

Link Checker Software that verifies that URLs referenced on your Web 
pages will return valid responses when requested. 

M-0 

MacTCP The pre-Open Transport Control panel that enables TCP /IP net­
work communications on the Macintosh. 

Mailbots Systems that automatically reply to requests for information from 
clients. 

MIME (Multipurpose Internet Mail Extension) Types Codes used to 
identify the type of information attached to an email message or 
HITP transaction. Client software uses MIME types to determine 
how to display or process HITP responses. 

Multithreaded Processing When multiple independent scripts or instances 
of a single script can run simultaneously; supported by Frontier. 

NAP (Network Access Provider) A provider of the high-speed Internet 
backbone networks that carry most traffic over the Web. Most ISPs 
buy Internet connections from NAPs. 

Network A wire or set of wires over which data is transferred. 

NNTP (Network News Transfer Protocol) The Internet protocol used 
for transferring Usenet newsgroup information across the Internet. 

Node A computer or other data processor connected to a network. On the 
Internet, each node is uniquely defined by an IP address. 

OpenDoc An Apple technology developed to write applications and system 
software as a collection of components or "parts" that can be com­
bined ad hoc to create new combinations of functionality. For 
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example, the spell checker of your word processor could, as an 
OpenDoc part, be added to a spreadsheet application or email pro­
gram with its full functionality intact. 

Open Transport A new Power PC-native rewrite of the Macintosh network­
ing software, expected to increase efficiency and reliability for both 
Apple Talk and TCP /IP networks. 

p 

Packets The smallest amount of information that can be carried as an indi­
vidual entity across a network. It is useful to think of packets as 
envelopes, with an address on the outside and some kind of data 
inside. 

Packet Sniffers A computer that is listening or watching messages that are 
not addressed specifically to that machine. 

Path Either a description of the position of a file on a disk, such as 
HardDisk:System Folder:Extensions:QuickTime, or the portion 
of a URL immediately following the hostname. For example, 
/home.html is the path portion of the URL http:/ I 
www.mydomain.com/home.html. 

Ping A single IP packet sent from one Internet node to another and ac­
knowledged by the target machine. Used to determine the time for 
packets to travel between two nodes and to detect when an Inter­
net node is crashed or otherwise disconnected from the Internet. 

Plug-In A recent feature of the WebSTAR Web server application that en­
ables developers to add new functions directly to the WebSTAR 
server, eliminating the need for separate CGI applications to add 
functionality. 

Port Part of the URL that refers to a particular Internet service on the host 
you are attempting to connect to. Ports are indicated in URLs by 
appending the number to a colon after the hostname. A site can 
run multiple Internet servers on one machine by assigning the serv­
er software different ports. 
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PPP (Point-to-Point Protocol) Standard protocol used to implement In­
ternet protocols over dialup connections. 

Protocols Definitions of methods and assumptions for communication 
across a network. Also see HTTP, FTP, and NNTP. 

Proxy Server A "gateway" Web server that acts as a conduit for URL re­
quests from the clients it serves. A client using a proxy server sends 
all URL requests to the proxy, which then sends the request to 
your server, retrieves the response, and forwards a copy back to the 
original client. Also see Caching Proxy Servers. 

R 

Realm A character string that defines a protected set of files, for example, 
any file or folder whose name includes the realm string requires a 
username and password from a client for that file or the folder's 
contents to be served by a Web server. 

Reciprocal Linking Describes arrangements where you add a link to your 
pages that sends clients to another site, and that site then agrees to 
list your URL in its pages as well. 

Request The message sent from a Web client to a Web server, consisting of 
the path portion of a URL plus any data or other arguments, such 
as information from an HTML form. 

Response The information a Web server sends to a client in response to 
an HTTP request. Consists of informational headers and data, if 
appropriate. HTTP responses may contain any sort of data the 
server wants to make available, such as HTML pages, images, 
or applications, but can only contain one type of data in each 
response. 

RFC (Request For Comments) A constantly evolving series of Internet 
protocols and definitions that refers to quasi-official statements of 
how standards on the Internet are to be implemented. 
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Robot An application or script designed to pose as a client and perform 
HTTP transactions without user intervention. Commonly used in 
reference to the programs that collect Web pages for indexing by 
Web cataloging services. 

Router A computer or dedicated hardware device responsible for managing 
the flow ofiP packets among networks. 

Routing The process of transferring IP packets across and between local 
networks as the packets travel between their source and destination 
nodes. 

s 
Server An application that waits for clients to request information and is 

responsible for returning responses to the clients, sometimes with 
the assistance of other applications such as CGis. 

Sessions A common technique to group a client's actions together to trace 
that individual's progress through your site and to discover what 
links visitors are most likely to choose after viewing your home 
page for the first time. Also called clickstreams, and are often used 
to construct sites that serve different pages to different clients de­
pending on their identity or history. 

Shells Sample CGis that you can modify for your own purposes. 

SSL (Secure Sockets Layer) A protocol developed by Netscape and others 
that encrypts the data being sent between a client and a server us­
ing a TCP /IP connection. Because it is actually encrypting all the 
data in each packet, it can theoretically be used to provide secure 
communications for any protocol that uses TCP /IP communica­
tions, from HTTP to email to FTP. 

Sufftx Mapping The process of examining the suffix of a file to determine 
what type of file it is according to a reference table, and then as­
signing it the appropriate MIME type. 
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Synchronous CGis CGI processing in which the server sends an event to 
the CGI and waits, suspending all other activities, until the CGI 
responds or the Apple Event times out. Synchronous processing is 
very rarely used any more, because it completely locks up your serv­
er for the duration of the CGI's activities. 

T 

Tag An element of HTML enclosed between angle brackets used to control 
the layout and display of HTML documents. For example, the 
HTML tag <BR> indicates that a line break should be inserted into 
the displayed document. 

TCP (Transmission Control Protocol) The second most ubiquitous pro­
tocol on the Internet after IP. TCP is responsible for three aspects 
of Internet communications: guaranteeing that data sent arrives at 
its destination correctly, combining the data from IP packets to­
gether in their original order as sent, and maintaining multiple 
channels of communication that can operate simultaneously. 

Threading The capability of an application to perform multiple tasks simul­
taneously; used by Web servers and CGis to efficiently process 
many requests at once. 

Tick A ubiquitous Macintosh timing mechanism, equivalent to 1/60 of one 
second. 

Tokens Character strings inserted into URLs to control the content of 
pages delivered to clients and to record a visitor's actions during 
a single session on your Web site. They change the URLs of your 
document's links to include a code that is specific to one client. 

Traceroute A program for tracking the progress of IP packets as they travel 
across the Internet. 

Traffic General term for data being transferred over a network. 

Transaction The complete cycle of HTTP request and response actions. 
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U-W 

UDP (Universal Datagram Protocol) IP packet transmissions without the 
protection (or overhead) ofTCP error correction. Often used for 
real-time communications (such as audio) that can tolerate small 
bits of missing data. 

URL (Uniform Resource Locater) Also known as a URI, Uniform Re­
source Identifier, a magical incantation that identifies a unique re­
source on the Internet. Includes the protocol (HTTP, FTP, and 
so on), server identity (hostname), TCP port, path, and data 
arguments. 

V1rtual Domains The capability to make a single Web server application 
respond differendy to different hostnames, producing the illus­
ion that multiple machines are running separate Web server 
applications. 

V1rtual Pages HTML pages constructed by a procedure or CGI application 
at the time the client requests the page's URL, as opposed to sim­
ply sending preconstructed pages from a disk to a client. 

World Wide Web The protocols, servers, clients, and networks that imple­
ment HTTP transactions on the Internet (also Web or WWW). 
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authorized access, 216 
credit cards, 219 
encryption, 218 
Macintosh, 217 
MacPGP, 228 
networks, 219-229 

access, 220-221 

adding Internet services, 224 



broadcasting, 226-229 

catching offtnders, 223 

denial of service, 224-225 

encrypting connections, 227-229 

encrypting data, 227-229 

firetvalls, 225-226 

packet sniffers, 227-229 

SSL, 226-229 

transactions, 226-229 

uploading files, 224 

URLr, 221-223 

WebSTAR Security Toolkit, 228 

physical, 217-219 
S-HTIP (Secure HyperText Transfer 
Protocol), 187 

for servers, 114 
single-user operating system, 217 
software, 218 
SSL-encryption, 187 
UNIX, 216 
WebSTAR Security Toolkit, 187 

servers 
access, enabling, 287 
array upgrades, 115-118 
auditing 

responses, 255-261 

speed, 255 

stress testing, 256-261 

automatic updates, 287 
CGI (Common Gateway Interface) 
protocol, 36-38 

clients, 26-30 
connections 

creating, 57 
CSU/DSU (Channel Service Unit/ 

Data Service Unit), 58 

ISPs (Internet Service Providers), 

59-60 

LAN, 58 
number of, 294 

content, 17-18 
design, 18 
DNS Lookups, 295 
domain names 
guidelines, 79-80 

root, 78-79 
selecting, 77-80 
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file content creation, HTML com­
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file transfer, 131-134 
content management, 135 

data forks, 134 

filenames, 133 
MacBinary, 134 

MIME (Multipurpose Internet Mail 

Extension), 131-132 

suffix mapping, 132-133 
form and function considerations, 20 
InterServer Publisher, 100-104 

content additions, 103 

overvietv, 103-104 

potential problems, 101 

quick start, 102 
introduction, 35-36 
logs, 200 

analyzing, 205 

databases, 207-210 

ServerStat, 205-206 

spreadsheets, 208-209 
WWWStat4Mac, 206-210 

MacHTTP, 96-100 
maintenance, 19 
monitoring, 266 

alert systems, 273-276 

CGis, 267 

Internet connection, 269 

LANs, 281 

LinkAlert, 271 

PageSentry, 270 
rebooting, 280 

rebooting servers, 268 
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Red Alert!, 272 

remote, 280-286 

restarting, 276-279 

server, 267 

net-connected, 90-95 
NetWings, 107-110 

content additions, 109 

features, 108 

overview, 109-110 

potential problems, 108 
quick start, 108-109 

non-commercial, 110-112 
httpd4Mac, 111 

NetAJly, 112-113 

Net Wings Proxy, 113 

TeleFinder, 111-112 

organization, 18 
professional development and educa-
tion, 19-20 

proxy, 196 
rebooting, 268 
restarting 

Power Key Pro, 277 

RoBoot, 279 

UPS (Uninterruptable Power Sup­
ply), 279 

X-10 SmartHome System, 278 
reviewing, 19 
securing, 114 
selecting, 95-113 
single machine 

AppleTalk activation, 94-95 

host file creation, 94-95 

MacTCP configuration, 92-93 
testing, 91-96 

testing, 18 
timeouts, 293-294 
URLs 

a"lfuments, 33-34 

escape codes, 34-35 

hostnames, 31-32 

paths, 32-33 

ports, 32 

protocols, 31 

walkaway, 265 
Web Server 4D, 104-107 

content additions, 106 
features, 105 

overview, 106-10 7 

potential problems, 105 

quick starts, 105-106 

WebSTAR, 96-100 
content additions, 98 

features, 97 

overview, 98-100 

potential problems, 97 

qtt.ick start, 97-98 

ServerStat server logs, 205-206 
session statistics, 209-212 

cookies, 211-212 
registration, 210-211 
tokens, 211 

single-server connections 
co-ops, 69 
collocation,68 

single-user operating system 
security, 217 

SiteMill, 244 
sites 

auditing 
content, 251-255 

HTML,244 
links, 247 

server responses, 255-261 
goals 

resources and commitment, 16-17 
statement of purpose, 15-16 

management checklist, 21-22 
marketing, 212 
marketing resources, 327-328 
multiple, 236-240 

clients, 236-23 7 



domains, 237-240 

parallel, 323-324 
surfing tips, 12-14 

aesthetics, 12 

ease of use, 12 

functionality, 13 

updating,322 
upgrading, 114-118 

distribttted sites, 115 
server arrays (RAICs), 115-118 

smart nodes, 40 
software 

ARA (Apple Remote Access), 284 
email, 231-234 
Ex Machina (server monitor), 275 
FTP, 234-236 
HomeDoor, 238 
Link Checker, 249 
ListStar remote monitoring, 285 
MacPGP, 228 
MacTCP Ping, 341-346 
NetPresenz, 288 
Open Transport, 331-333 
OpenDoc, 333-335 
Pounder (stress testing servers), 
256-261 

security, 218 
SiteMill, 244 
Timbuktu Pro, 283 
Traceroute, 346 
WebWhacker, 250-251 

sponsorships (marketing), 316 
spreadsheet server logs, 208-210 
SSL (Secure Sockets Layer), 51 

encryption, 187 
network security, 226-229 
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Internet Audit Bureau, 198 
InterServer Publisher, 203 
NetWings, 202-203 
page counters, 198-200 

server logs, 200 
analyzing, 205 

databases, 207-210 

ServerStat, 205-206 
spreadsheets, 208-209 

WWWStat4Mac, 206-210 

session statistics, 209-212 
cookies, 211-212 

registration, 210-211 

tokens, 211 

Web Server 4D, 201-202 
WebSTAR, 203-204 

stress testing, 256-261 
subcontracting CGis 
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missing packey handling, 49 
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ports, 4 7-48 

technical support (from access pro-
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Terms of Service agreements, 74-75 
testing 

net-connected servers, 90-95 
single machine servers, 91 

AppleTalk activation, 94-95 

host file creation, 94-95 
MacTCP configuration, 92-93 

text-based parallel sites ( <ALT> 
tags), 324 
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text-only parallel site, 323-324 
Thread Manager ( CGI perfor­
mance), 303 

Timbuktu Pro remote 
monitoring, 283 

timeouts (servers), 293-294 
tokens (session statistics), 211 
Traceroute, 346-351 
tracking,193 

client caching, 196 
hits, 195 
Internet Audit Bureau, 198 
InterServer Publisher, 203 
NetWings, 202-203 
page counters, 198-200 
proxy servers, 196 
reporting, 194 
server logs, 200 

analyzing, 205 

databases, 207-210 

ServerStat, 205-206 

spreadsheets, 208-209 

WWWStat4Mac, 206-210 
session statistics, 209-212 

cookies, 211-212 

registration, 210-211 

tokens, 211 

Web Server 4D, 201-202 
WebSTAR, 203-204 

transactions, 183 
Commerce Toolkit from StarNine 
Technologies, 186-187 

First Virtual Holdings, Inc., 185-186 
MacAuthorize, 184-185 
network security, 226-229 
S-HTTP (Secure HyperText Transfer 
Protocol), 187 

SSL-encryption, 187 
Web Commerce Solution, 187 
WebSTAR Security Toolkit, 187 

troubleshooting 
CGis, 158-159 
MacTCP Ping, 341-346 
Traceroute, 346 

U-V 
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Fifth Edition, 55 

UNIX 
MacPerl, 168 
security, 216 

updating 
automated agents, 322 
servers, 287 
sites, 322 
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security), 224 

UPS (Uninterruptable Power 
Supply), 279 

URL 
arguments, 33-34 
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escape codes, 34-35 
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marketing, 313-314 
network security, 221-223 
paths, 32-33 
ports, 32 
protocols, 31 
robotic indexing services, 240 

URL (Uniform Resource Locator), 
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W-Z 

walkaway servers, 265 
Web Commerce Solution, 187 
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quick start, 97-98 
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The CD is organized by topic so that you can find resources easily 
as you read the appropriate portions of the book. 

To begin navigating the contents of the CD, open the 
"home.html" file with your Web browser and simply follow the 
links from that page to the chapter-specific pages. All the HTML 
links work regardless of whether the HTML folder is located on 
the CD or on another disk. You also can just go to the appropriate 
folder, depending on what you are looking for. The full contents of 
the top level of the CD are summarized here: 

• Servers-This folder contains copies of all the sbftware and 
installers you need to try out the different Web server applica­
tions and demos mentioned in the book (includes Int~rServer 
Publisher, NetPresenz, httpd4Mac, Web Server 4D, 
NetWings, and WebSTAR). If you want to start installing 
servers immediately, simply copy this folder to your hard drive 
and read through Chapter 5 for installation instructions. 

• Software-This folder contains all the freeware, shareware, 
and demo applications, scripts, and examples provided on the 
CD. This includes HTML utilities, programming shells, 
CGis, graphics-manipulation programs, and more . 

... 
• HTML---This folder contains copies of all the HTML pages 

o.p the OP gathered together in one place. This folder is pro­
viqed so.:that .. .you can copy all the individual chapters' HTML 
files to yti.ur hard disk at once for editing or updating without 
having to make room for all the software that appears in the 
individual chapter folders. 

When trying out the software provided on the CD, copy an appli­
cation's folder to your hard drive first-many applications and 
scripts need to write information to disk when they first launch, and 
launching from the CD can cause unexpected problems or even 
crashes for some shareware applications. See the Introduction for 
information on ReadMe files and on Shareware fees and licenses. 
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