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if { $list_type == "snail too" || $1isl_type == "snail_plus_demographics™ } |
## this domain wants a more complicated 1ist; add Snail Mail fields
append form_fields "<tr><td>Address Line 1<td>{input name-=linel type=text

< dress Line 2<td><input name=line2 type=text size-35>
<tr><td>City, State, Postal Code<td><input name=city type=text size-12>
<input name=state type=text size=6>
<input name=nostal_cocde type=text size=8>
<tr><td>Country<td><input name=country type-text size=3 1imit=2> (IS0 Code, e.g,,
\rus\', ATfr\T, \'cal", \"aul", etc.)"

1

if { $1ist_type == "snail_plus_demographics" } (
append form_fields "<tr><td>Birthday<td><{input name=birthday type=text
size=12> (YYYY-MM-DD format must be exact)
{tr><td>Sex<td><input name=sex type=radio value=M CHECKED> Male
<input name=sex type=radio value=F> Female

}

# finally return the page to the user

ns_return $conn 283 text/html "<html1><head><title>Add Yourself tc the Mziling
Tist</title></bead>

<body bgcolor=#ffffff text=#080020>

<h2>Add Yourself</h2>

to <&@ href=\"home.tcl?dorain=[ns_urlencode $domain]\">the mailing list</a>
for <a href=\"$backlink\">3$dacklink_title</a

A4

<hr>

<form method=post action-add-2.tcl>

<input type=hidden name=domain value-\"$domain\">
<table>

$form_fields

</table>

<input type=submit value=Submit>

</Tormp

<hr>

<address>

<a href=\"mailto:$maintainer_email\">
$maintainer_nane ($maintzciner_email)
<{/a>

</address>

</body>

</html>
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Note how the final HTM L page is strewn with values from the database, such
as $maintainer_emai], Sbacklink, and $backlink_title. Now it looks to all in-
tents and purposes like it is part of your friend’s service and you won'’t be get-
ting e-mail from the confused. See Figure 13.3 for an example.

-~ Netachpe © [Add Youtself to the Maiing fist]
fie Edt View go Egdtmuks I;--;rilih" disciery

'-”,"‘9,%‘5, >,£:,E:,,=a s .,
.2 : caload i Czen ([ ?

Wdow  Halp

How< Frnt

1 E Lood'n\-INID:IIW«:AOIMWW&'M-G&“_O‘.;.J e — j

'«,'."l‘::t':!’.‘eu"] What's C74]7 \ Deshnalons J '.M‘EE—ar:'nl Feople J Eic':warel

| Add Yourself

[ 1o the maling kst 7 The Sseret Diary of Bill Gates

H s....
] Memng

1 grczal ’

| emy

J Bill G. (Billgd0@tiac. net)
-_— ]

Figure 13.3; My mailing list system being used by another Web publisher
(billga0@tiac.net). If users were to look carefully at the location box, they might
notice that they were being bounced from wwuvv.tiac.net to www.greenspun.com after
clicking the “join mailing list” tink. Billg40 can keep his Secret Diary of Bill Gates at
Tiac, where they don’t run an RDBMS, and yet look just like a high-tech Web
publisher with a staff of Programmers and a database administrator.,

CASE 3: THE BIRTHDAY REMINDER SysTEM

Olin refused to give Alex (http://photo.net/photo/alex.html) a sample off his
plate at brunch. “You’re just a dog, Alex,” Olin said. We pressed Olin as to his
reason for feeling superior to Alex. Olin thought for a few minutes and all he
could come up with was “I have a Ph.D. and he doesn’t”

Olin demonstrated the practical value of his Carnegie-Mellon computer sci-
ence degree by turning down Jim Clark’s 1994 offer to become Employee #3 at
a little start-up called Mosaic Communications (grab http://www.netscape.com
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if you want to see how Jim and Co. are doing now). Consequently, his resort to
credentialism set off howls of laughter throughout the room.

“Let’s see what value society places on your Ph.D., Dr. Shivers,” I said. “We’ll
take both you and Alex to Harvard Square and hang signs around your necks.
Alex’s sign will read ‘Needs home.” Your sign can read ‘Needs home. Has Ph.D!
Which one of you do you think would have to sit out there longer?”

“Nooooo contest,” opined Olin’s girlfriend.

Anyway, Olin clung to his belief that his Ph.D. was worth something despite
the fact that the marketplace was crushing him under a burden of poverty to
correspond to his burden of ignorance of how to build an RDBMS-backed
Web service.

[ kept offering to show Olin but he was too busy writing papers for academic
journals that even he didn’t bother reading. We began to joke that Olin was
“afraid to be rich.” Then one night Olin came over to my house and said, “Let’s
jack into this World Wide Cybernet thing”

We sat down to build a toy AOLserver/Illustra-backed birthday reminder
system. Sure there are plenty of fancy calendar management systems that in-
corporate one-time events, recurring events, and reminders. But most of these
calendar management programs require you to maintain them on a Macin-
tosh or Windows machine. If you switch from computer to computer, they
don’t do you much good. We all read our e-mail no matter where we are, so
why not build a system that feeds reminders into our e-mailbox? Again, it
turns out that there are Web-based calendar management systems that will do
just that. But these programs are very complicated. I don’t have a job. I don’t
make appointments. [ don't plan in advance. I don’t want to invest in learning
and using a calendar management program. I just want an e-mail message a
week before my friend’s birthday so that I can send him a card.

Olin and I sat down at 9 p.m. to build RemindMe. We were finished by
midnight. Then we showed the text-only system to Ulla Zang (http://www.
ullazang.com) and asked her to do a spiffy graphic design. Now we have a
nice public service to offer.

STEP 1: THE DATA MODEL

Note: The syntax is for the lllustra 3.2 RDBMS. |

-- this table has one row for each person using the system
-- the PRIMARY KtY constraint says that there can’t be two
rows with the same vzlue in the EMAIL column
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The first item of interest in this data model is the integrity constraint that val-

ues in the email column of bday_reminders must correspond to values in the

\ email column of bday_users. That's what “references bday_users” tells the data-
base. After a row in bday_reminders is inserted or updated, the RDBMS will
check to make sure that this integrity constraint is true. If not, the transaction
will be aborted. Also, nobody will be able to delete a row from bday_users if
there are still rows in bday_reminders that contain the same e-mail address.

Integrity constraints are critical if you have users typing data into a shell

database tool. But here users will only be able to access the RDBMS through

, our Web pages. Why can’t we just write our forms- processing software so that

1| it never allows bad data into the database? Well, we can and we will. But unless

you are the rare programmer who always writes perfect code, it is nice to have

the RDBMS’s integrity constraint system as a last line of defense.

Thomas Jefferson did not say, “Eternal vigilance is the price of liberty” That’s
because he wasn’t John Philpot Curran (Irish statesman who never set foot in
the United States). Nor did Jefferson say, “Eternal sluggishness is the price of
integrity.” That's because he wasn't an RDBMS programmer.

Let’s focus a bit on “values in the email column of bday _reminders must
correspond to values in the email column of bday_users.” Tt is not magic fair-
les who maintain integrity but rather plodding, stupid computer programs.
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During every attempt to insert a row into bday_reminders, the plodding, stu-

pid relational database management system will grind through every row in

bday_users to see if the proposed value for the EMAIL column matches onc of

those rows. This is an “order #” operation, requiring time proportional to the

number of rows in the bday_users table. If, however, we create an index on the

bday_users table thusly

create index bday users_Dy email on bday users using btree ( email ).

then the plodding, stupid RDBMS can check the index instead of the full table. |
For the binary tree index we just created, this takes “order log n” time. If you

have 64,000 rows, # is 64,000 and log n is about 16.

STEP 2: LEGAL TRANSACTIONS

You'd think that the most obvious legal transaction would be “add user to

bday users table.” However, I decided to not make that one of the legal trans-

actions. 1 dom’t want a table full of e-mail addresses for people who aren’t re- l

ally using the system. Thus it is only legal to add a user atomically with at least 1
‘
|

one reminder:

segin transaction;

insert into bday_users
(erail, password)
yalues
'rhi‘ingreersynr.caT'.'"a‘“ysam:yed'?;
insert into bday_remincers {
enail, event_dascriction,
svent_date,remind_weck _befcre_d,reming day before p.remind_day_of _p) !
values |
'chiliz@creenspur.com','rememter to finish PhD",
'1597-@53-81°,'t", "t
anz transaction:

This transaction inserts the user “philip@greenspun.com” with password
“hairysamoyed” and a reminder to finish his Ph.D. by September 1, 1997.
Reminders will be sent a week before, a day before, and the day of.

Suppose the user doesn’t want to be reminded the day of¢ That’s another
legal transaction:

updaze bdday reminders

set remind_day of_p = 'f°'

where ¢id = '2856.2017"

OID? That's a non-standard Hlustra hidden column, the “object identifier.” It
uniquely identifies a row. Pages leading up to this transaction can get all the
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columns of bday_reminders plus the oid by querying “select oid,* from
bday_reminders.” Mind you, if I were a good database programmer,
bday_reminders would have a unique key. Either that or I would demand that
the triple of EMAIL, EVENT_DESCRIPTION, and EVENT_DATE be unique
and then use those as the key. Or I would add a REMINDER_ID column to the
table and then assign unique values to this column from a sequence generator.

It is possible to index the table by EMAIL, EVENT_DESCRIPTION, and
EVENT DATE, then use a triple as a key. However, it makes for rather un-
wieldy looking update statements. Tad I been using Oracle, I would have used
a REMINDER_ID column and then inserted “reminder_id_sequence .Nex-
tVal” for the value. This takes advantage of a built-in Oracle sequence genera-
tion facility. [llustra doesn’t have anything like this so 1'd have to define a
separate sequence generator table and complicate my transactions.

Where do I draw the line at vendor-specific kludges like this? On the client/
server boundary. If other tables needed to refer to rows in bday_reminders, I'd
create a REMINDER_ID column. I would never use an OID as a pointer from
one database row to another because then my data model wouldnt be portable
to Oracle or Sybase. However, in this case I'm just going to use the OID tempo-
rarily in my client Tcl program. If I move the system to another RDBMS, I'll
add a key column to the data model and rewrite the two Tcl pages in question.

A reminder system with only one reminder isn’t anything to write home
about. We ought to be able to add new events:

insert intc bday reminders

{email, eveni_descripotion,

event date, remind week before p, remind day before p., remind day_of .p)
values
{'philip@greenspun.com’,’
'2997-12-901"','t','f )

Wash dog whether he needs it or not',

A week before December 1, I'll be reminded to buy shampoo for my Samoyed
(he usually requires an entire bottle). I disabled the day-before reminder so
that's “f,” but I’ll be reminded on December 1 itself.

One last legal transaction: deleting a reminder. Suppose that [ finish my
Ph.D. thesis (to which supposition my friends invariably respond, “Suppose
the sun falls out of the sky”):

delete from bday reminders where oid = '2056.2017"

Again, we're using the OlD but just for the user interface.
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STEP 3: MAPPING TRANSACTIONS ONTO WEB FORMS
My general philosophy is to have as few pages as possible. This keeps the user in-
terface simple. Figure 13.4 shows the interaction flow for the RemindMe system.
Oftentimes, the system uses redirects to pages that reflect current status rather
than separate confirmation pages. For example, after a user disables a week-be-
fore alert, there is no confirmation page. Instead, after doing the database up-
date, the Tcl script issues a 302 redirect back to the reminder summary page
where the alert is shown to be disabled. Come add yourself as a RemindMe user
(the system will be linked from http://webtools.com/wtr/ and http://arsdigita
.com/) and then let me know if you think the interaction design is a success.
Figures 13.5 and 13.6 illustrate the evolution of our user interface.

STEP 4: WRITING CODE TO PROCESS THE FORMS
Here is the .tcl page that summarizes a user’s reminders (see Figures 13.7 and 13.8):

set form_variables
set form_variables_string trim_DoubleAposQQ

## email, password

set db (ns_db gethandle]
if { [database_to tcl string $db "select unique upper(password)
from bday_users
where upper(email) = upper(’'$QQemail’)}"] I=\
[string toupper $password] } {
ns_returnredirect $conn \
"bad-password.tcl?email=[ns_urlencode $email]"
# we’ve returned a 382 redirect to the user, now exit this thread
return

# if we got here it means that the password checked out CK

# we’'re going to use this a bunch of times so let’s save some work

set emailpassword \

"email=[ns_urlencode $emaill&password=[ns_urlencode $password]"

## we return the headers and top of the page before doing a query
# into the BDAY REMINDERS table; that way the user isn’t staring at

# a blank screer

# note: ReturnHeaders is one of my magic functions from utilities.tcl,
# available from http://demo.webho.com

Oracle Exhibit 1011
Page 111 of 171

269




r

270 CHAPTER 13: CASE STUDIES

IF EMAIL
NCT IN

WELCOML PASSWORD

GATEWAY
PASSWORD
IF INVALID
EMAIL
FPASSWORD PAIF.
s > REDIRECT

REMINDER
SUMMARY

A A

OGGLE DAY OF

|

TOGGLE DAY BEFORE

PASSWORD

f

DELETE REMINDER

DATABASE (
UFPDATE (_TC‘JC,E WEEK BEFORE }
| e —— T ——
P —— e
REDIRECT WHEN DONE EMAIL
PASSWORD
| REMINDER
FORM

REPIKECT
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CONE

FRROR
PAGE

INVALID
PASSWORD

Figure 13.4: Interaction for the RemindMe system. Note the extensive use of
redirects when bad input is received and/or after a simple update.

Oracle Exhibit 1011




l CASE 3: THE BIRTHDAY REMINDER System 271

Welcome to RemindMe

Please enter your emal addéress |

remindine @greenspun.com

Figure 13.5: The text-only welcome page, built by me and Olin

Figure 13.6: The welcome page, design by Ulla Zang; we saved a lot of time and
heartache by completing our interaction design with a text-only site before
consulting a graphic designer. Ulla turns out to be one of the few graphic designers
I've worked with who is also an excellent interaction designer. Nonetheless, by
having finished the programming beforehand, we were able to use Ulla’s time to
maximum advantage.
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Reminders

tor plulai@nut.edu, held by RenndMe

* Mom's Birthday : May 20. 1934 [Week Before On][Tay Betore: Of][Day OF On][DELETE|
* Most Glorious Day Ever - September 28, 1963 [Weel Belor: On)[Day Before: On)[Day Of
On][DELETE)

¢ Add new remunder

remindme@greenspun.com

Figure 13.7: The reminders summary page, core of the user interface. Olin and |
‘ weren't satisfied with this design but decided to dump the user interface issue
onto Ulla.

ADD NEW REMINDER

| Figure 13.8: Ulla's reminders summary page. Much bigger than our text-only version,

| but also much cleaner. We'll be able to take her simplifications and translate them
back into the text-only site as well. (That's another advantage of doing a full text-only
site first; you always have something to satisfy the 28.8 modem crowd even if your
graphic designer goes wild with huge images.)
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ReturnHeaders $conn

ns_write $conn “"<html>
{head>
(titledReminders for $email</title>

{/head>

<body bgcolor=fffffff text=#00200d>

<h2>Reminders</h2>

set selection [ns db select $db \

“select =,
oid,
extract(month from event date) as event_month,
extract(day from event_date) as event_day

from bday_reminders

where upper(email}) = upper(’'$CQemail’)

order by event_month, event day"]

while {‘ns_db getrow $db $selection]} (

set variables_after_query

ns_write $conn "<li>$event _description : [util_IllustraDatetoPrettyDate
$event date] "
# it would have been cleaner to think more and come up with
# a general-purpose action.tcl function, but I think it is

# alsc 0K to do what we've done, use a separate .tcl page for
# each kind of action

# for each reminder, we test to ses if it is already set,
# then present an appropriate current status hyperlinked to
# a URL that will toggle the state of that reminder
# note that we're using the I1lustra 0ID as a key
if { $remind_week_before_p == "t" ] {
ne_write $conn "\[Week Before: <a href=\"week-before
off.tcl20id=[ns_urlencode $oidj&semailpassword\">0On</a>\1" 1 else {
ns_write $conn "\[Week Before: <a href=\"week-before-
on.tcl?oid=(ns_urlencode $oidl&semailpassword\">0ff</a>\]" |
if { $sremind day_before_p == "t ) (
ns_write $conn “\[Day Before: <a href=\"day-before-

off.tc120id=[ns_urlencode $oid]&$emailpassword\">0n</a>\]" } else {
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ns_write $corn "\{Day Before: <a href=\"gay-bsfore
on.tclisia=[ns_uriencode Sc‘dj&$ewe*1Dassworc\">0‘f<ia>\J“ )
"t ) {

ns_write $corn “\[Day Of: <a h"ef=\”day-ff-c‘5.rc]?oiﬂ-jﬂs,ur1encode
Sc:djﬁieﬁa*1casswarc\">0r</a>‘j" } else {

if { Srcr‘nd_da,_cf_; .
ns_write $corn "\[Day Of: <a href=\"day of—:n.tc]?oid—[rs_ur‘en:oCe
$o*dj&$emeilvasswc"c*">0*?<.a>\]” }

rs_write $con~ "\[<a ﬁre‘—\"celete.tcl?ui;=[ns_Jrlenccde
Sa‘d]&iawa‘1nasswor0x“\DFuZ'E<'a>\]"

]

ns_write $conn

<3 href=\"add reTifae".tc1?Semaflpasswordl">Add new reminder</a>

<ful>

<hrD
<3 Hre‘*‘"mii]to:Ltuaj_systen_owre"].">
<zddress>ibday system owner]</address>

<7/ad

1 </00dy»
</html>*
Most of the interesting points about this procedure are documented in the
' comments above. The on!y thing worth stressing is that this is the meat of the
user interface. The links from this Page mostly just update the RDBMS and
then redirect back to this page. For example, here’s week-before-off tcl:

! Set_-orm_variables

# 40 a password check rers as in the above procedure ({code omitted)

15_db dmi 3$db "update bday_reminders

$et remind week_before p = 'f°
where 0°d = '$oid'"
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a5 returnredirect $conn "domain-top.tcl?email=[ns urlencode
semaill&kpassword=[ns urlencode $password]"™

This procedure just checks the password, updates the bday_reminders row,
then redirects back to the reminder summary page.

STEP 5: STEP 5?

Yes, there is a Step 5 for this system: Making it work. If you are an Internet en-
trepreneur who has just raised $40 million for your WebJunkware System 2001
then Step 5 is optional. You only need a front-end good enough to show to
venture capitalists and a screen capture progrant so that you can inscrt some
screen shots into the initial public otfering prospectus. 1f, however, you are a
cringing little engineer whose ego is pathetically dependent upon producing a
useful service, you need to write a back-end to send out reminders.

Almost all back-ends require that a function run cvery day at a set hour. I
like to write my back-end code using the same tools as the rest of the system.
In the old days, I would write the nightly sweeper or whatever as a dynamic
Web page. Then I'd use the Unix cron facility to run a shell script every night
(the Windows NT equivalent is the At command). The shell script would call
htget (a Perl script) to grab this dynamic Web page.

AOLserver, however, has a built-in cron-like function. 1 prefer to use it
rather than an operating system facility because it means less system adminis-
tration when moving a service from one physical computer to another. Also,
my code is portable across operating systems, and I won’t need to install Perl
scripts like htget.

it should be easy:

ns_schedule_daily 5 9 bday sweep all

This tells the AOLserver to run the function bday_sweep_all at 5:00 a.m.
every day.

The first and most obvious problem with this statement is that the server
might be down at 5 a.m. If we are careful to define bday_sweep_all so that it
won’t send out duplicates, we can just schedule it for a bunch of times during
the day:
ns schegule daily 5 @ bday _sweep_all
ns_schedule daily 9 0 bday_sweep_all
ns_schedule daily 13 & bday_sweep_all
The second problem is an AOLserver bug (my opinion) or feature (Doug
McKee's opinion; he’s one of the server’s authors): If these statements are exe-
cuted multiple times, the function will be multiply scheduled. For example, if

275
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you put these schedule requests in the T'cl directory that gets sourced on server
startup and then reinitialize Tcl five times (to test changes in other code), you
will find that bday_sweep_all is called six times at 5 a.m.

Here's my workaround:

global bday_scheduled_p

if { !linfo exists bday_scheduled_p] } {

' ns_schedule daily 5 @ bday_sweep_all

! ns_schedule_daily 9 @ bday_sweep all

‘ ns_schedule_daily 13 ® bday_sweep_all
set bday_scheduled_p 1

| }
I tell the Tcl interpreter that the variable bday_scheduled_p is to be global
among all the AOLserver threads. If it has not been set yet (“![info exists”), I
schedule the sweep at 5 a.m., 9 a.m., and 1 p.m. Then I set the flag to 1 so that
subsequent loads of this Tcl file won’t result in redundant scheduling.

All we have to do now is write the bday_sweep_all procedure. We can expect
the algorithm to be more or less for all three reminder types, so we posit a
basic bday_sweep procedure that takes the reminder type as an argument:

proc bday_sweep_all (} {
bday_sweep "day_of"”

bday sweep "day_before"
bday_sweep "week_befare”

)
| Now we just have to write the sweeper per se:

proc bdazy sweep {message tyne} {
## message type can be "week before"™, "day before", "day of"

switch $messaqe_type {

week before [ sel sql_clause "remind_week_betore p
] and event_month cxtract(month from (current_date + inlerval "/7 day))
and evenl_dey=extract{(day from (current_date t interval "7° day))"
set subject fragment "NEXT WEEK"
set body fragment "next week"
}

day_before { set sql_clause "remind_day before_p
[ and event_month=extract(month from {current_date + interval '1' day))
and event_day=extract(day from (current_date + interval '1' day))"
set subject_fragment "TOMORROW"
set body_fragment "tomorrow"
}
day_of [ set sgl._clause "remind_day_of_p
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tc mark r2mingers as hav'ng been dene
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"
} errmsg? {
# fajled to send emszil
¥ tnis AdLserver API call writes an entry into the error log
rs_"og krror “[bday_system name] ftailed sending to Semszil: serrmsg™
} else 1
#f succeeded sending email, mark the row as reminded
if rote that we are using the $DR_SU3 database conrection
# sc as rot to disturd our sweep through the reminders
ns ¢b dm1 $3b_sub "update bday_reminders
s2t last reminded = current_cate

where cid = 'soigd'"

ncroemail_count

acre, lat’s log the work

]
ns_dt aml $cd "irnsert into bdey_log (message_type, message_court, start_stamp,

vailues
("S$message_typ= femaii_count, '$start s:amp'.ru*reﬁt_timosramptﬁ))"
we Call these directly because bday_sweep_all calls this fecn

# three times <n successicn and otherwise AQLserver won't allow
# <he ns_db oethandle :o 20 through
rs_db releasshandle $db

Ns_cb relezsshand e $db_sub

An interesting highlight of this sweeping function is that we add “using (iso-
lation level read uncommitted)” to the first SELECT. Illustra uses a page lock-
ing system rather than the row level locking selectable (per table) in heavier
duty RDBMSs such as Informix and Oracle. We want to make sure that we
don’t deadlock ourselves by trying to read from the table and update it simul-
taneously. The “read uncommitted” tells Mustra not to grab any locks on the
table when doing the SELECT.

Oh yes, in case you were wondering, we do have to define the bday_log table:

creats tabie bday_log (
l; messags_type taxt,
| T2§saga_count integer,
| start_stamp timestamp(@),
\ erd_stamp timestamp (@)
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CASE 4: THE BULLETIN BOARD

In 1982, I tried Usenet news for the first time. I'd just graduated from MIT
and took up my cubicle at HP Labs in Palo Alto. Though I had access to good
operating systems (TOPS-20 and the Lisp Machine), for some reason I de-
cided to ask for an account on the VAX, which was running Unix. I think it
was my friend Luigi who signed me up to net.jokes. After two days, I counted
one funny joke, five not funny jokes, 20 people complaining that Joke X was
inappropriate for the list because it was racist/sexist/not funny/whatever, and
80 people complaining that the complainers should not have complained.

My Concurrency Question

Suppose I have two database connections open.

» Connection 1 does a SELECT * FROM BIG_TABLE; and then is slowly
sweeping through it. The value of the FOOBAR column is 56 for all rows.

» Just as Connection 1 is reaching the 1,000th row, Connection 2 does an
UPDATE BIG_TABLE SET FOOBAR = 15 WHERE ROW_ID = 2000.

Connection 1 eventually reaches the 2,000th row, maybe one minute later.
Does Connection 1 find that the FOOBAR column has the old value of 56 or
the updated value of 15? And is this behavior required by the SQL standard?

Answer from My Friend Who Works at Oracle

“OK: When you execute a query, the first thing the kernel does is take

note of the time you started the query. As the query progresses through
the table, it will look at the SCN (‘system change number’) of each row,
which indicates when it has last been updated. If it finds that the row was
updated after the query began, the kernel goes to the rollback buffer to
fetch the last value the row held before the query began. So in your exam-
ple, Connection 1 will not see the update made by Connection 2 if the up-

date is done after the query begins.

“In fact, even after the query finishes and you start another, it still won't see
the change . . . not until you explicitly commit the update. (I shouldn’t say
‘explicitly’ since closing the connection cleanly will also perform a com-
mit.) But even if you commit while the query is running, it still won’t get

the new value. However, the next time you query, it will catch the change. l

(Continued)
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['was so impressed with Unix and Usenet that [ went to talk to the sysad-
min, a paunchy black-T-shirted guy who sat in his cube all day reading science
fiction novels. He'd been saving for years that he would upgrade the DEC-20’s
operating system to Digital’s latest release, but instead the stack of novels just
grew larger. Even top managers didn’t dare challenge his terrifving power. He
knew PDP-10 assembler and they didn’t. It took all of my courage to even ap-
proach the man, but I decided that conquering my terror would be worth it.
“Would you please delete my Unix account?” [ asked.

About a decade later, my 18th year on the Internet, my officemate at MIT
showed me the alt.sex hierarchy. I had no idea. ..

{Continued from previous page)

“But wait, there’s more. Let's say you don’t do a ‘commit’ in Connection 2,
but you enter the same query as before, this time in Connection 2. While
that’s running, you also run the query in Connection 1. The results will dit-
fer. Why? Because the query running in Connection 2 knows you've made
an update, and sees those SCNs rather than the ones stored in the perma-
nent table structure. (Technically, before a commit, the results of a write op-
cration are stored in the ITL, or Interested Transaction Layer. A session has
access to the portion of those results performed in that session only; these
operations are ‘presumably committed’ for the purposes of whatever you
do in that session. It cannot, however, see anything in other sessions, which
is why Connection 1 has no clue what vou've done until you truly commit
it.) This illustrates one of the challenges of concurrent programming with
databases. Lesson 1: Always commit your changes as soon as you know
they’re permanent. (Corollary: Always have frequent backups for those
plentiful occasions when they weren’t and aren’t reversible. )

“Regarding locks (a subject which Tknow for a fact varies among database
vendors), Connection 1 will not lock the table, unless the person executing
the query has explicitly done so beforchand by doing ‘select ¥ from
table_name for update’ If so, it would be released after an explicit commit is
tvped, and Connection 2 would wait and/or time out while the lock is held.

“Most likely, you would not want to lock an entire table for a query. The
only reasons T can dream of doing this are if

| y { \
| » You need to run a very long query (many hours).

.Continued)
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With this deep affinity for and experience with bboard systems, then, who
could have predicted that one day I would write my own?

CAN 30 MILLION USENET USERS REALLY BE WRONG?
Given the high average quality of information on Usenet, the obvious intelli-
gence of the people posting, the high performance and reliability of news serv-
ers, and the quality user interface of such programs as rn (the incredibly
primitive original Unix news reader), it is tough to believe that anyone would
dare try improving on Usenet. Nonetheless, there are a few areas in which a
database-backed bboard can be an improvement over Usenet:

» Have an optional “mail me when a response is posted” field.

(Continued from previous page)
» There are tons of transactions going on simultaneously.
» Those transactions are less important than the query results.
» You have a very small amount of rollback space.

“Remember that point where it finds a newer SCN and fetches the old
value from the rollback? If the rollback doesn’t go back far enough,
the query errors out with an ‘ORA-1555 : snapshot too old” error. So
as long as the entire table isn’t locked, and no other connections are
locking the rows you need to update, Connection 2 will do its update
right away.

“When Connection 2 does update, it will either lock the entire table or just
the row it is trying to update, depending on the database’s system and ses-
sion parameters, such as whether something like ROW_LOCKING=AL-
WAYS’ is in your oracle.ini file. I think the default is to lock the table, but
don’t quote me on that (it would be silly if we did, since row locking is a big
thing for Oracle).

“The question of yours regarding the SQL standard: That I don’t know. I've
never read the ANSI standards for SQL or SQL92, but I do not believe
there are any rules regarding the behavior of concurrent sessions. If there
are, though, I'm fairly confident we’re doing what it says. (If we weren't,
we’d be fixing it, and I've heard of no intentions to do so.)”

My Conclusion
Thank God I don’t have to write my own RDBMS.
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» Provide full-text indexing (assuming your RDBMS supports it).
: » Control access via all the usual HTTP mechanisms,
I » Do sccure transmission of data to and from the bboard via SSIL.

{ » Use the admin pages to delete stale/ugly/whatever messages.
If you have enough money to buy and maintain an RDBMS, it is a fairly safe
' bet that you have enough money to buy Netscapc News and Collabra Servers.
These are reasonably full-featured products. However, they don’t come with

y source code or much customization ability. If you want to learn how to design
| and build a collaboration environment that suits your users, keep reading . ..

| STEP 1: THE DATA MODEL

! create tab e bboard (

| refers to char(b6),

1l email text,
§; name Lext,
1l one_line text,
message text,
([ notify boolean default "f",

J msa_1d char(6) not null primary key,
r
|
]
I
I

Where’s the Beef?

:

| The only thing hard about building a threaded bboard system is sorting into

‘ threads. If all you have is a binary “response to” relation (that is, that Message

} N is a response to Message J), then you need to calculate the transitive closure

| of this relation to find the thread. I like using the phrase “transitive closure” be-
cause it makes me feel that computer science graduate school really was the

| best ten years of my life. Anyway, the transitive closure of a relation X is just the
' set of things that are related under relation X.

So what?

| Well, transitive closure in the worst case (where all the messages are one
thread) provably requires computing resources that grow as the cube of the
number of messages (“order n-cubed” or O[#’]). That’s bad. It could be very
expensive for the server and slow for the user if one had to calculate the threads
| every time the bboard was surfed.

’ My program cheats by calculating a sort key every time a message is added

‘ to the bboard. Then the thread sort is done with a simple SQL “order by”
clause. This kind of sorting is “O[# log n]” or maybe 100 times faster for a
moderate-sized bboard.
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posting_tinm timestempid),
S0t xey text
~reate ind=x bboard_index on bboa~d using biree ( msg_id ):
~reats table msa_i nerat
ast_msg_id char{b
incert into msg_id_gznerator velues ('0DE2B3"');

If you are using Oracle or Sybase, you'll need to use VARCHAR(2000) instead
of TEXT for some fields and will have to decide if you want your message col-
umn to be LONG or VARCITAR (limited to 2,000 bytes in Oracle).

STEP 2: LEGAL TRANSACTIONS
There is only one legal user transaction:

ect unique last_msg_id from msg_id_generator

us'rg { lock = table, exclusive);
update rsg_id_generator set last_msg_id = '20031n°;
ser nto bboard
mcg_id,refer o, emzil
me rne ne
nessage
10tif ort key.pesting 1€
.‘aA <
*PA@AA1In"' NUL_::char(6’."'pnilg@mit.edu’,
"Prilip Greenspun', 'generating sc¢me queries for my book',
"'r postina this so that 1 can Took in the server.log |
and harvesz tnhe queries for my beook...', r
"t','2B8d1n' ,current_timestempiB));

end t-ansaction;

The first portion of the transaction is a bit odd. For message IDs, I'm using |
six-character strings. This bboard has been in use for awhile so the latest mes-
sage had an ID of 00001 m. The next ID after that is 00001n, which is what our
new message will bear. Each character cycles through the integers, then the |
capital letters, then the lowercase letters. So after 00001z the next message is
000020, nine messages later, 000029, then 000024, and 000027 will be fol-
lowed by 00002a.
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This kind of sequence is rather tough to generate in standard SQL so I do it
all in Tcl. However, that means that I have to read from the msg_id_generator
table, do some computation, then write to the msg_id_generator table. That’s
the classic recipe for deadlock. We have to tell the database to lock the
msg_id_generator table immediately and not start any other transactions
using this table. That’s why I added the “using ( lock = table, exclusive)” clause
to the first SELECT. (Note: in Oracle, we’d just use “SELECT .. FOR UPDATE”
to accomplish the same goal.)

Sort keys deserve some discussion. The sort key for a top-level message like
this is just the message ID, 00001n. For messages that respond to the top level,
the sort keys are 00001n.00, 00001n.01, . . ., 00001n.09, 00001n.04, ...,
00001n.0Z, 00001n.0a, . .., 00001n.0z, 00001n.10, . . . There are 62 possibili-
ties for each character and two characters per thread level. So any one message
can have 3,844 immediate responses. A response to a response will have a sort
key with two extra characters, for example, 00001n.0900 would be the first re-
sponse to the ninth response to top-level message 00001n.

This sort key enables me to get the messages out in thread-sorted order with

select mso_ig., onz line, sort key from bbosrd order Dy sort_Key

and the level of a message can be calculated simply as a function of the length
of the sort key.

The administrator is able to delete messages subject to the constraint that
threads or subthreads must be removed together. In other words, it is not possible
to remove a message if it has dependent messages. The user interface offers an op-
tion “Remove this message and its four dependents?” That way we make sure that
no message ever has a REFER_TO column pointing to a nonexistent message.

Here’s the kind of deletion that works:

deiets “rom bboarc bl
where msg_“d in
(sel=ct b2.msg_ic¢ “r~om bboard b7 wrere o2.sort_<ey 1 ke '9080e5.%'):

Just to be on the safe side, we’ve used correlation names for the two different uses
of the table bboard. Because of the way the sort keys are constructed, this query
will remove the message with ID 0000e6 and the entire thread that it supports.

STEP 3: MAPPING TRANSACTIONS ONTO WEB FORMS
['initially conceived my bboard system as a kind of runt Usenet. I went to a
lot of trouble to make fully threaded discussions work and was going to de-
liver all of that power to users. So I dragged out the big Web user interface
iron: frames. I'd use the top frame to show subject lines and the bottom
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frame to show the full message, just like all the Usenet clients (including the
one built into Netscape Navigator itself). See Figures 13.9 and 13.10 for exam-
ples of Usenet and my bboard sollware.

3 [ 4.: Roo Hartall ]
R [ 11: Rlan McCoy ] HCSA or wWoache
3 [__30: Bob Gteel
R [ 37% Pob Hartill 1
L 14: John Gallaugher
[ 24: Rab Hartill 1
[ 13: Leslie Mikesell ] Re: Apache: case-insensitive

< 14: Ingo Litkebohle ]

wb jectl:
lewsgroups: C
Pate: led, & M
Irganization:

2lan McCoy wrote:

I’m currently running an NCSA Httpd 1.5.2 web server and it’s been running
pretty good so far. I’ve been reading this group for about a week now and
it seems that the majority of the group is running an Apache server. I“ve
heard of Apache but haven’t looked into the features and specs.

What’s the big diff between Rpache and NCSA?

Alan R. McCoy
a.r.mccoy@larc.nasa.gov

Y Y Y rPYYVYVVY

1 %ust spoke with Beth Frank at the NCEA. She informed me that the NCSA
HTTPd project has been abandcned! The only updates are fixes to
jgecurity hales.

k' = commercial ISP it’s in mu best interest to move to Apache. I sure
lish I saw this comning six manths ago when [ started my bussiness.

e for differences betusen NCSA & Apache visit http://uww.apache.org and
see the FAQ.

[l hanks

Figure 13.9: A view of the Usenet group comp.infosystems.www.servers.unix, presented
by GNUS, the news reader built into GNU Emacs (a good programmer never leaves
Emacs for any reason!). Subject lines for about 450 messages are available in the top
window, the full text of one posting in the bottom window. Here Alan McCoy of NASA's
Langley Research Center has asked about the difference between NCSA 1.5 and
Apache. Bob Steele, who apparently runs a commercial ISP, tells him that NCSA has
shut down their HTTP server project and points McCoy to the FAQ at www.apache.org.
Despite what you might hear from politicians, this kind of exchange constitutes the
overwhelming majority of Network News Transfer Protocol (NNTP) traffic.

After observing the forums in operation for a while, I realized that actually
threads were annoying and overly complicated. A bboard anchored to some
Web content was best presented as a question and answer forum. The ques-
tions would mostly be directed at the author but other readers might wish to
answer as well. It would be a real user-interface convenicnce to be able to see
the question and all the answers on one page. See Figure 13.11 for an example.
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What's New? | Whats Coo? | Destinations | NetSearch | People | Sohtware |

ﬂi
(Bill Weitze) |

@ Location’ INw /v asime otglbboud/mah-ham; tePtopie=Pressue%2(Vessal%20and% 20 ping > |

ratu_ations on using the Internet (Lori Xincaid)
gratulations and Greetings from Singepore {(John Cheung)
agaix. .. (Jeff Lester) |
PVES Activities, Xay 1996 (Bill Weatze) |

pump alignment (david tiecje)
punmp alignment (Christopher Wright)

FPump Alignment {(Tom Drake) el |

1« | »

- Post New Message | Post Reply to this One | Send Private Email to Tom Drake | Help ]

Valves on discharge piping

Tor Tom Drake (draket@asme com)

Jma - T assume you are talieng
a ASMET and
the problem 1s

about boders, net pressure vessels. Itook a quick look
Iy p.ace a valve is not 10 be used i under the PRV, [f
are not werking, they should te repaired or

replaced, Plzase let me know f [ rmissed the quesiion

vosed 30 days ago

[ Previous | Next ]

Figure 13.10: My bboard software in use at The American Society of Mechanical
Engineers (http://www.asme.org/). ASME runs more than 40 public and private
forums, mostly using the full threads interface. Casual inspection of the topics,

| though, reveals that most discussions have only two levels (question, answer, answer,
answer, question, answer, answer, answer, . . .).

For a few minutes, I thought about starting from scratch to write a Q&A
forum. Then I realized that I could drive the same data model from both
, threaded and Q&A user interfaces. Furthermore, I could make them interop-
erate. A posting from the threaded interface would be visible in the Q&A in-
terface and vice versa!

How did I do it? An answer added from the Q&A interface has a subject line
of “Response to $Soriginal_question_subject_line” automatically inserted. This is
never displayed to users of the Q&A interface but threads users will see it in the
subject frame. An answer added from the threads interface will have a custom
subject line. This is displayed in boldface between answers in the Q&A interface.
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@ _ocation |hitp://db.photo, mV&édquMachmxg lcnm:;;-m‘js
WhatsNew? | Whats Co:7 | Destnalions || NetSearch | Peopls | Sohware |

any tips on photographing bands in small clubs?

asked in the photo net O&A Forum

aeed info about flach and exposure, lagalties, pricing, anything, Need some tips from
someors expenenced wath this

Asked by sabrina glmore (sgilmore@yrsad.edu) on November 04, 1396.
Answers

T'm preity sure that you need an 80-200/2,8 zoom (rent one if you don't have the
money to buy), Normal stage lighting 1s probably bright enough that Fuj 400 or 800
neg film can work without flash, Personally, I wouldn't use much flash if I wanted to
caphure the atmosphere. Check out my photos mnside Limelight (NY) <or some
exarnples of what you can do with avalable light, a fast lens, and some flash

Answered by Philip Greenspun (philg@smit edu) on November 04, 159¢

OK, let's see what cormes to my mind in this second: -don't nun atmesphere and
composition of stage lighting by using flash -keep 2 bodies with fast zoom lenses ready
(80-200, 2.8; 280r35-70, 2.8) -mos: bands allow first 3 songs only, so you'll have to
work quicky -slide: Fun Proma 400/K odak Eltte II (cheap!) work out nice with good
light on stage, fit's teo dark, just push them to 800 -prints: Fujt SuperG Press 80015
unbeatable if you want to use C41 -the audience can be even more interesting as the
band -don't alow securily staff to get on your nerves -always use ear-plugs -if you use
flash, ry leng shutter speeds and rear curtain sync. That's all for the moment, If you o
have firther questons, just emai me, I've been shooting bands and stuff professionally
‘ for the last & years. So maybe I can help.

Answered by Marcel Schleif (factdms@ki comesty. de) on December 03, 1996 j

Figure 13.11: A typical question and answer in the http://photo.net/photo/ Q&A
forum. You can see the question and all the responses on the same page. Note that
| personally answered the question on November 4, 1996. One month later, a much
more experienced photographer from Germany contributed a much better answer.
Both answers were sent by e-mail to the woman who asked the question. This
interoperates with the threaded discussion user interface against the same data
model. That is, a posting in the threaded interface is visible in the Q&A interface
and vice versa.
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STEP 4: WRITING CODE TO PROCESS THE FORMS
I'm reluctant to give you a tour of this software because it is available for
download from http://demo.webho.com.

! CASE 5: THE BULLETIN BOARD (AGAIN)

The bboard project taught me something profound: When you build some-
| thing in three days, you tend to leave out some important features. I released
the bboard software to what I thought would be an adoring public. Instead
they came back with

'l » Why can’t I run multiple forums?
| » Why can’t T password-protect a forum?
» Can you send me e-mail every time there is a new message?

l » Now that you've added password protection, why can’t I use the Web
i‘ v server’s user/password database for authentication?

| » Why can’t older postings in the Q&A forum be sorted by category?

» Why can’t you show the poster’s name or e-mail address in the subject line?

| STEP 1: THE DATA MODEL

| In order to support multiple forums, I need to store some information about

| each forum. No longer can I assume that the person who installed the software
is the moderator. I need to support distributed moderation. So we at least

; need to store a maintainer_name, maintainer_e-mail, and admin_password
for each group. Also, each forum needs to have a name and some links back to
the static content with which it is associated. Finally there are some columns
associated with Q&A presentation. Here’s a new table in which information

! about bboard_forums is represented:

create table bboard topics (

topic text not null primary Kkey,

backlink text, ¢ URL pointing back to the relevdanl page
backlink title Lexl, what to say for the link back

blather Lext, -- arbitrary HIML text for Lup of page
admin_password text,

user_password text, ~-- for restricted bboards

ns_perm_group text, ~-- for using AOLserver's permissions system

- non-null if we added a custom group when creating this topic
ns_perm_group_added_for_this_forumtext,
maintainer_name text,
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n:ai e t
suoject_ e_sLTfix =xt e.q hl
s=nd ema € ma 3 hien @ mMessags 1 d &
I 2n_fFOSt S_p lean default '
ML ¢ g ng u ( h elsewhere before 20sting
pr o T_cavaa- €X
2521 the Q& threa e to evel 1 t
i p b an defaul
suff )& se
¢ that the t er a ' gri or.st~aint tha
) 1T T m Cor na & ther ar & ana esc
g_an _o~der tex fauls not nu
12 CK } rt oer i asc'.'dasc
qo d booT | ult 'f'
i wi1d s considered “n an werefo displayed above
at 0 dg cate
q ans days nt
at S Tire, dc a t 1ggest & categcery
q._ar _ it_catsg e fsult 't
C e oW users tc r ew categories?
q _&_categorizatior_user_extensibl an defaalt "=’
)i

Now that bboard messages can be categorized, we need to keep track of what
the legal categorices are:

create tzble bboard_q and a_categories (

topic text not null references bboard tepics,
category text net null,
primary key (topic, category)

Note the integrity constraint that rows here must have a TOPIC column value
that is present in bboard_topics. Also note the primary key constraint that pre-
vents two rows from having the same TOPIC and CATEGORY.

we'll have to add two columns, TOPIC and CATEGORY, to the BBOARD
table:

eat2 tab e ri

meg_ic h B) n ' primary <e

rafarce + H

top” Text - 111 raferent bboard_topics
atzgory text n ed for catego~ized Q&A forum

emal text

r text

( e o Te st

ressage test
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notify boolean default 'f',
posting time timestamp(d),
l sort_key text

Note that the CATEGORY column is only relevant for top-level posts in Q&A
1 forums.
[t was always my intent that the bboard system support casual collaboration
| by sending posters e-mail copies of responses to their messages. Also, the
! . forum maintainer can opt to receive immediate e-mail notification of new
} postings. However, a lot of users asked for periodic summaries of postings.
] Here’s the table that registers their interest:

\ create tzble bboard email_alerts (
emai’ text not null,

- we set this to 'f' if we gat bounces
valid_p bDbcolean default 't',
frequency text,
keywords text

topic text not null referencss bboard_topics,
I
!

| Fundamentally this registers EMAIL's interest in TOPIC. Frequency is one of
instant, daily, Monday/Thursday, or weekly. If I sign up for a weekly alert for

) ‘ the photo.net topic then I'll get a summary prepared early Monday morning.

| If T add a string to the KEYWORDS column, I'll get only those new messages

' that also match in the full-text index (see below). For example, I can restrict

| any frequency alert to only return messages related to “nikon.” Instant alerts

I 1 are e-mailed individually as new messages are posted.

We need a housekeeping table to implement the alerts. This contains the

| last time that alerts were mailed, used when querying for new messages, plus a

count of all the messages that have been sent.

; create table bboard_emaii_alerts_last_updates ¢
|| weekly timestamp(d),

| weekly tota. integer,

daily timestamp(@),

; ) daily_total integer,

mcnthu timestarp(d),

monthu_total integer
I |
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STEP 2: LEGAL TRANSACTIONS

Not much has changed. If the user provides a category when posting a new ques-
tion from the Q&A interface, we insert that into the bboard table. There are a
bunch of new admin functions to manage categorization. There are a bunch of
obvious transactions on the alerts table when users add and disable alerts.

STEP 3: MAPPING TRANSACTIONS ONTO WEB FORMS
Nothing too surprising here. I'll let the figures (13.12, 13.13, and 13.14) do
the talking.

AdminiStration i"()i' "p}}oa:n;t; e __‘1

a discussion group in LIJSENET

[ user page (threads) | user page (Q&A) |

Information about this BBoard

Racklink [nttp://proto.nevphoto/ (a URL; whichever page this discussion
group will be assocate d with) ]

Backlink Title Iphu':’ net (the title of the above URL) I
Phillp Greenspun (the full name of the bboard

Mamntaner Name T
adminsstrator/moderator/owner, presumably this will be you)

Mamtaner Email
Address

Adrmin Password ]aarr:v ark {admunistration password)
l {user password; if you leave this blank, the bboard vwall be

User Password public; if you set it to something then only users who know the password will be
able to use the system)

Subject Line Suffix I (legal values are blank, "name", "email’)

Notify Maintaner

Bilg@mitedu (email address of the above person)

G Ves C No (the admnistrator wall pet email each tme 2 post is made)

of New Postings?
Default to Q&A & Yes € No (any forum can be presented to users either as Q&A or as
format? threads)

Update this Information in the Database I

; SRS

Figure 13.12: Top of the main administration page for the photo.net forum. Note that
the administration can choose whether or not the Q&A interface is primary. There is a
separate administration section for items that are only relevant to the Q&A code

(see Figure 13.13).
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I i Categorization for "photo.net"

| a Q&A forum in LUSENET

; l [ user page (QO&A4) ]

Categorization Information ahout this Q& A Forum

i | Present Categonzed? @ Yes € No
i ‘ : Days Considered New [7_- (for how many days a question should show up as "New" rather than
l | ! 1n its category)
| Ask User 1o Categorize? @ Yes € No
1 Allow Users to Add New Categonies? © Yes & No
‘ \ Update this Information in the Database |
|
!l - > o
|
Il

Delete and Categorize Threads

; ],‘ ~ELETE photography IUncatego;u:ud E' ‘SetCalegory IN"W |

essays on the net

Looking for ant

cw
‘ DELETE reproduction IM :] Sel Catsgory II
‘ =—==== companies for my
Swn werk

What 152 good : = New:
DELETE SLR Ccinbination SNCaegRa —]—,Se‘ EARaol |

freals

l
1l ) Figure 13.13: Q&A forum administration for photo.net. The top-level threads are

| listed below the “forum personality” slots from the bboard_topics table. Each thread
] can be deleted or categorized by the administrator.

4| STEP 4: WRITING CODE TO PROCESS THE FORMS

| [ noticed that a lot of naive users were posting the same message two or even
three times. Hence I'added a check to insert-msg.tcl to see if there was already
J a row with the same TOPIC, ONE_LINE, and MESSAGE:

if [catch { set n_previous \
[catabase_to_tcl_string $db \

"select count(*) from bboard
where topic - "$QQtopic’
anc cne_line = '"$QQone_line'
anc massage = 'bbtoard_convert_plaintext_to_html $QQmessage]’'™ ]} \

errmsg] |
ns_log Notice "failed trying to Yook up prev posting: $errmsg”
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Add an Alert

tor the photo.net Q&A Forum

h this forum Hut don't want to check the Web g

[fyou'dlike to keep

will come to youl By £

it

ling out this form, vou can ask for emai nonficat

interests

Step 1. decide how often you'd Lke to have your malbox spammed by this server
C Instant (as soon as a postng is made)

Of,

C Daly & Monday and Thursday © Weekly

Step 2. decide fyou want to ot results by keyword

Keywords I (separate by spaces)

ne of the

et notified when a posting matches af least o
dy. auther name, and author email

[Note if you type anything here, you wil

keywords, Keywords are matched against the su
address, ]

’ Final Step: Tell us your Email Address {

Add My Alert l

Edit Previous Alerts

| ¢ : e
Net inserested i this subjeet anymore? Going on vacation? You ran put vour alerts on hold |

| Start by entering your email address. | -

Figure 13.14: Forms to let users specify new e-mail alerts and disable old ones.
Instant notification is done by a thread that stays alive following each new posting to
the forum. Daily, weekly, and Monday/Thursday notifications are done by a procedure
scheduled inside the AOLserver.

|

else | |
lookup succeeded |
if { $n_previous > @ } ( i

incr exception _count

append exceptien _text "<lid>There are 3lready $n previous
messages in the datzbase with the same subject line and body.
Perhaps you already posted this? Here are the messages:
<ul>

set selection [ns_db select $db \

elect name, email, posting time

w0

Oracle Exhibit 1011




294 CHaPTER 13: CASE STUDIES

‘ from bbeard
where topic = '"$QQtopic’
and one_line = '$QQone_line'
: and message = '[bboard_convert_piaintext_to_html $Q0message]l" "]
, while {[ns_db getrow $db $selection]} {
: set_variables_gafter_query
append exception_text "<1i>$posting_time by $name ($email)\n"

append exception_text "</ul>

[f you are sure that you also want to post this message, then back up

anc change at least one character in the subject or message area,

then resubmit.”

}

\ Note that this check doesn’t have too much confidence in itself. It offers the
user a list of the previous messages and ultimately relies on human intelligence.

1 Input validation is nice but there is always a risk that it will outsmart itself and
squash legitimate postings.

CAsE 6: THE BULLETIN BOARD (FULL-TEXT

INDEXED)

When the LUSENET software is installed at a site with the Illustra PLS Blade
for full-text indexing, I take advantage of it by adding a PLS index on the
bboard table:

create index bboard_pls_index on bboard using pls

( one_line, message, email, name );

This means that all the words in all four of the named columns will be indexed.
How do you query using the index? Here’s an example:

select msg_id, one_line
from P1sQueryOrdered('bboard pls_index"',

*Canon macro lenses')::setof("Table bboard")
where topic='photo.net’;

This user is looking for a discussion of “Canon macro lenses” in the http://photo
net/photo/ bboard (see Figure 13.15). The function PlsQueryOrdered returns a
set of rows from the bboard_pls_index that match this query, ordered by rele-

vance. For obscure reasons known only to Illustra, these must be explicitly type-
cast to “set of rows from the bboard table” with

setof("Table bboard")
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Messages matching ""Canon macro lens"

u the photo.net torum

[ Ask New Question |

Response to Canon 100/2 8 Macro?

Response to Follow-up Q. to previous

‘Heoods" tor macro lenses

Response to Elan Ile + 28-105USM + 100-300USM
Response to What 1s so bad about zooms?

Response to Canon 100/2.8 Macro?

Response to macro lenses, focal lengths pros and cons
Response to What do you know about the Nikon N507 {
Response to Canon 100/2.8 Macro?

Response to Photogra Pewter Sculptures

Response to Any experience with FD to EOS macro adapter?
Response to Canon 35-350mm L 3.5-5.6

I
|
Figure 13.15: The brilliant lllustra/PLS Blade finds all the messages relevant to the

query string “Canon macro lens.” My software makes each search hit a link to the full

question and answer page so that users see answers in context. The subject line
“Response to Canon 100/2.8 Macro?” appears several times because several of the
six responses to this message are relevant to the query string. | could reformulate
the query to eliminate duplicates but in some ways the repetition is good because it
encourages the user to look at that thread.

After the cast, we can do anything we want with these rows. We can restrict the
SELECT with WHERE clauses, in this case to messages from the photo.net |
topic. We can restrict the columns retrieved with the FROM list. We can JOIN
with another table.

Although in general Ilustra/PLS is clever enough that I don’t have to even
try to be clever, I did do one intelligent thing in my implementation of full-
text search for my bboard system. In the Q&A interface, when the user’s query
matches a response to a message, clicking on the search hit takes the user to
the standard page with the full question plus all the responses. In the threads
interface, the user gets the option of seeing the full thread or just the message
in question.

CASE 7: CLASSIFIED ADS

Once you have an RDBMS that can index the strings, it would be a crime if
you didn’t build a good classified ad system. I've built about five classified sys-
tems and think I've learned one or two useful things.
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First is a publishing philosophy point. People who come from the dead-trees
world always want to charge money for online classifieds. Their dead-trees pub-
lication makes a huge profit selling classifieds to readers and they think that
they can cup their palms then lap up similar profits online. In meetings with
such folks, I'd point out the existence of Usenet. Anyone who is online has ac-
cess to hundreds of free classified services, including Usenet newsgroups. Why
should they pay to be listed in a Web classifieds system that surely gets less traf-
fic than ba.market.vehicles (1,000 messages a month; ba stands for “Bay Area”—
| San Francisco, that is) or rec.photo.marketplace (5,000 messages a month)?
| } \ It then occurred to me that there was a deeper point to be made. Given that

l Web publishers pay nothing for paper and printing, someone placing a classi-
fied ad is doing the publisher a big favor. The ad placer is contributing con-
tent. The publisher can use that content to build traffic, sell ads, and lure
1 : readers into other services. If anything, the publisher should be paying adver-

| tisers to post classifieds.
That’s Useful Thing 1: Don’t think about charging money unless you have
| some kind of monopoly.
‘ My second epiphany is that full-text search engines work well enough that
! J you don’t need much structure in your data model. Typical RDBMS-backed
|
|

Web sites appear to have been developed by 15-year-olds who unpacked their
Oracle boxes and said, “Cool, I can have lots of different columns and then
limit my searches based on values in those columns.” The casual user of such a
site is very quickly confronted with a 15-input search form. Fifteen inputs to
fill out? All the user wanted to do was browse around and see what was in the
| system. After making those fifteen choices, the complicated query is submit-
ted to a relational database management system that works heroically to pro-
| duce...zero matches.
| This design might have been great if there were 275,000 ads in the database,
| but not if there are only 300. For some kinds of classifieds systems, personals,
for example, part of the fun is browsing ads that aren’t 100-percent relevant.

Oracle ConText Instead

With Oracle ConText, the syntax is a bit hairier for creating the index:

execute ctx_ddl.create_policy('BBOARD_POLICY", BBOARD.MESSAGE):
execute ctx_ddl.create_index('BBOARD_POLICY"):

but then somewhat simpler for queries:

select = from BBOARD where contains(MESSAGE, ‘Canon macro lenses')>@:

| Oracle Exhibit 1011
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Forms that encourage overconstrained searches rob users of their fun. Further-
more, the heavy structure of the data model imposes a burden on users when
they are entering ads.

Useful Thing 2: Don’t add columns to your data model if you won't be al-
lowing users to constrain searches based on those values.

At this point, you're probably nodding your head and wondering how some-
one who belabors the obvious to the extent that I do can get published on real
dead trees. Yet in February 1997 I was asked by a publisher, call them Naif News,
to evaluate a bunch of commercial classified ad systems. Naif News publishes
more than 100 small newspapers so they were being wooed heavily. Millions of
dollars were about to change hands. The vendors had already sold systems to
dozens of newspapers and were online with graphics-heavy user interfaces.

What did I find? All of these vendors had fallen into the “15-year-old with
Oracle” trap. It was very difficult to construct a query that would return any
ads at all, even when they had thousands of ads in their database. Further-
more, their structured systems weren’t able to use the structure to do simple
things such as return Chevrolet and Chevy ads to someone querying for
“Chevy” in the manufacturer column (any full-text search engine would have
figured out for itself that Chevy and Chevrolet are related words after seeing a
few hundred ads).

Enough about how stupid everyone else is . ... lets talk about how stupid I am.

CLASSIFIEDS IDEA: CATEGORIZE

My generic classified ads systcm depends first upon categorization of ads. User
interface research back in the 1960s concluded that humans are very bad at for-
mulating boolean queries, for example “Nikon AND NOT microscope AND
NOT ‘integrated circuit mask stepper””. The Holy Grail of information retrieval
was supposed to be the full-text search engine that is so common today. Just
type in a string that reflects your curiosity, look at some results, then refine by
picking a good result and asking for “more like this.”

Why then categorize? Why bother to make users of my http://photo.net/
photo/ classifieds say whether they are placing an ad for Underwater Equipment
or Darkroom? Why can’t the search engine direct people to appropriate ads?

It turns out that users have trouble coming up with that initial query string.
It is a lot easier to browse than to think. It is also a lot more efficient for the
RDBMS to grab all ads in the Underwater category rather than send PLS off
looking for “flash for my Nikonos V.” There are only about ten ads in the Un-
derwater section most of the time so why not let the user see all of them?
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