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The Three-Tier dhuffle

When more high-
volume transaction-
processing
capabifities are
required than
conventional
client/server can
provide, adding

a middle ter to

the mix can make

all the difference
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GOING FOR THREE

In ceciding to beoome a threc-tier shop,
iy chient was able to take sdvantspe of
Tixrde’s bencfis. The AlpheServer made
e e | '|1|-'.'r"i'|'rrr|u_n|7e: uticl lr_:rc'_l;,c rEQTAl-
ization possible; and this archiocenuse has
srizandt 'rlirﬁ11':|.| 1'|:‘.r'|.'.-';_'|rl: ml_]:-l,.\, AUTOsE

DCRs huge Novell LAN and WAN




Dielete SCRULT ser ol storal procedicnes

thar form che third logical der. This pro-

[ B |T:|||.'\-|||T'r|'\- IIIH.: .-\.::"II-|:|.:H|i||'|' !.':I_"I"I' :'I
cata oz the physical enterpriss schema.
--"':: ';.\H.I. ”.:| .J_'| [ | I:II'\-:'::I'I :.'|.|.'||r-:-.:q.::Jur-.:-
perform the actusl M:0F7, ST, UFOATE, and
=l H"“‘.:-{:.:'L lonetians ler data access. [ralse
prrtorms data demain veldations char the
elicnn seroen may ol ave enfosoed, and!
or the datsbase check constraints thas may
not have been programmed to enterce
and check before insertion or updure.
The CRUD Layer also coatains field level
checks wor seeunity, Inostrocturing this
archizectuse far fomoee uae wita T1 meedo
ara] rhee TP memirteon, wee T to aeennt lor
the fact that given the multipleding naoure
of the middleware, he Olracle datalzeae
wold see onlvr ene “uzar"™—rthe names
!;_-'n'r'.rl PO LS | P ——
Thevcfare, field level seouricy or any of
e SEcUT ¥ [l'\-::-'.n: tent | '|'-' e RIETE B
redes, and so o), world become vaid Thus
u G ||rI'.- chetalvie T s 1r|55||':-r'rt., Tl
and feld Level parmissions/range: was

el b the CRI 177 e Lz waluleates ame ol

the tour CRUD aperations before per
frorrreng the wetoal dhita s,

The CRITT: Layer of snoved proceciures
'r'.-\.|||||':l| |T':||"'|| Il.rdll irl. Hl.!.""'lllglll
mund thar at some poine the mudcleaar:
r'l"::l”] J]lt. Il.".l-\.l..ll.'l'l. lTis ..l".:l- CATIL LL=E]
wiowld be visizle oo Clracle, effectres roar-
.-E'r\.'!.l I'::':'I:\.i'l'l!_r' -I‘-.Ili-:::| L H‘::!:“-::lll I.:l
arailable in corvensional maro s techonl-
(11 Ex ot P il B enbvaeslete i thie theee-tier
:Lr..h.u:-:u_tuu: Therefers, 2 nevw schers far
el prrevemition ol ety writes hisic con-
cwrrence algaridim] had to be developed.
Brevzons: the sestern s 1o b Tagh-volurne,

f1-performance, real-time, and mansac-

nn-omien o, locking rows of dat n the
dztabass iz not neceszary, Ths simipis com-
prerisom ol we el Beld, delineating dhe
'.ast date and ame a chysical rowr in 8 table
wiek upibatenl st o chenge e citj -
sured in the retrieve ﬂfth’r row, is sut-
vact . ke I.-.-- wmates el S e egual,
the operation in the CRUD stored proce-
ibames i cmfrva L 0oy ase oot eouel, e
I‘tfﬂ.JS_ l'l:lf A d_l't_'-"r'n':lt"e." |"_"'i'.|.5cl|.'5- ‘Hl.'l.l'.- A0 e

Loos “ L
)

eeprtion is raised, lorcing the millback of

the entire Tanzaction,

The application/wransformation laver
and she CRUD laper of storesd procecyes,
alibogh resicding e Cee {ivzzle BIDOTRS
and physically cn the second tier of this
=wee—tier rhide, anc HEg |- rernened from
Jj-: ﬂh'r izl Oracle tables ro which they
interfiee, Intheory, three ders sill exist:
the clicnr, the applicdtionransformanon
liper [ :::'-'.-iu.fl: arnd the phsical Cracle
tables. The client screens call on the spph-

cabraridtranslorrra e I:I._!.'L'.': werich tin o

%.

ahh: CRUD pe
A l::.'-:'l
iF ¥

aefvlcs
lapzr

Clem

FIGURE 2. Sralingtzthree-tsr,

imvokes che CRUD layes.

A F ¥ vlicn? suee -;-.|||.|._- 1 thivs =riewctal
and continaed dewele: “prens foe sbout nine
1o et s, cersoneniul! ¥ ul'rr:-'».-.-'l" ir =he
code base, All develonmens vas pertormead

L*\.||||7 Clreasle B '““'.-["| arnd A Pl fes,
Ancsher finccon, estade toe, was zbeocbed
el aloern of TV the

nLa 1his new ses
nainfsme. We had approacied dic one
v ars il our wer comrmornry Tad <1-
'v"'uih preeam b SO0, Tewas time to consider

kooking in the T'F 1

THE CURREMT STATE OF AFFAIRS

With o heslthy amnonzt of covelonmenc
l.|.|||.|.-.:|'I:|.kn_'||. Lhe winleos ||"-::-'||[:-::-'r-!|.rﬁ'._'.-
opens up o plug 1t al back into che mid

dlenre wned e TP read o e tcles
deime so 15 to creans “dumb” or “zillv” ser

vices that, i teraes ol thore '|l:|.r:|.|||-.:.|"r
lizts. are identical oo the application laver
af Cracle stocd procoluncs: Al will
call A service with the same parameters
AEC L l.i]Jl.lI'I:'- the %l.m_djll-.‘:-."..-.l.l re T he
cexle for culling the stored procedyoe will
then I.*c vt dnee and exceatad il ser-
-*-rhn.l C a--.hm; CHILETS Ar "1.1'I.-ﬂ

I':lll:l||i'.

Vo, | Fl

servioe [see rl.n"IJDt' X paﬁe l.'-,.

The benefis of this strawepy are re-
rmendouz, S0 Net will no longer have
ta bie on cach chienry all acccss 1o 1he
(lrus’e RI2BAS will he per tormed via
these dumb services, This tacter is an
imnpartant one hecaese Toxedo can sk
o) D.‘a-:l-: bieth ot whicly ars oo the same
Alvhaserver, Mowhers on rhe metanck
will there be a need o find SO Me
TIH-C'.':E“-;.

At this peint, the troe power of the
JAM S P=nlifics tool shines theough, Be-
cause Taxeds servi
[AMI -0l Ay, the code 1o the <lent o
call the stored procodures can be cut-and-
pastecd inko the new service contsiner
The clienewill simply call che serviee s

g can be writte

g e buili-1n suppoet JA M Prolifics
has for Tm:#-:l-:

Al e
the client screens and services is ausoma
arlul Ty JAM Prodihes, Calling o

ervice is a5 simple as calling a stored pro
e [T e e :_|||'_-_- g reelter ol a £ wick seritax
charge. Az a resule, my chient now has the
st Lin ek all e o
1c to three-ter, and preserve all of che ap
plizadion’s same behavios, look, and leel.
A the surme firne, the power of asynchro-
nous wransaction suppedt. cveat brakcring,
I'::ldll I .I.-I'I {18 II!_.': 'rl'l.h-'Fllt_'!:': I'Ilz':_ﬂ_l'_ll,'l s0 00 1]1
comes alive, The eross-platdonm maure off
JAR Prelifos—ts ahility to move the n-
rerpeeted JPL code withour shanges From
the chens to the server 1n particular—

mzde thiz all possible.
THE FUTURE

Flugrmrge Taele dmto Tosedn grees ose to
some even greater poasibiliries for the fu-
tura: i, in the begmmmsgr, wers nor fulle
defined—o: even zeen. Fos cxample, in
b Tuture mieslel, the spplivanon laper
will be n'.JgraD:-:' inco che middleware
SETHICES HEE |""5:| e dl o '5. the tahles
and ths LRUD laver will be located
witlin the RLIRRMS. Henwerewr, the clisnt
inrerface to the services will not have 1o
sheanizne.

LHOT seill mantaing all the prograims
an data that Tave resicled o s oonwane-
frame for the last 15 vears. The tough s
sucs of e gl it clatn oreer o O
e become a day-anc-nizghs bran tzases
Full-Llovwn tha 1"ig-.ll::-.|| cirt he s ex-
prnsive and riskoy that in many cases Irjust
sl 2n ||E;||i||r|."|"";.' allcrative — fomeing
the users to use tane sets of applicacions
J.I'ILIII LIk 1 ||:|.|||| NS I"i I 'I ||"it.l:| Tt
D¢ Incenvenient and 1s often politically
l\..lﬁ:h TS,

Having the three-ti=: architecoare in
]'.ll:l-\:-_" _g.-ft|-:‘.|.é somic lurtbeer ||_':-I'i|:"-=. Bnme

roapping of it ol from

iy &

Lrretil 'r‘-'ll'l! COTIVETT

(|




because all transactions arc reduced to
Remote Procedure Calls (RPCs), as
opposed to the long, contextual, and
conversafional modes  that occur
between a client and a database in two-
tier architectures.

In using the middleware, DOR also
gained the technological advantages of
the TP monitor, which provides event
brokering, queuing, function forward-
ing, and asynchronous transaction sup-
port. Furthermore, all transactions can
be brought “under the gun” of the TP
monitor: If any transaction is “in-flight”
for more than a system default ime (30
scconds), it's “shotgunned” and rolled
back, thus preserving the integrity of
the system’s response,

The business advantages are easily
apparcnt as well. By choosing Tuxedo,
DOR gained the power to minimize irs
long-rerm risk. With middleware, the
client tier and the databuse tier become
less significant, enabling a degree of
independence (rom the

client tier and the

relational database—
L as well as from the
- darahase vendors.
A more sensitive, and somewhat
unintentional, issue—that of multiplex-
ing—arises out of the three-tier para-
digm. Some middleware products,
including Tuxedo, are multiplexing
technologies. Essentially, multiplexing
lets the middleware maintain a series of
1ts uwn connections to the database. All
middleware services (RPCs) that are
invoked by clients use the middleware'’s
datahase sessions for datsbusc access.
Thus the clients {all users on the sy5-
tem) are connecting to the middleware,
not directly to the database. For exam-
ple, 200 users could be connected o
Tuxedo at any given time, but the mid-
dleware needs only 10 database connec-
tions to manage all data access.

Over the pust fow years, I've scen
database vendors charge up to $2,000
per concurrent connection. When hun-
dreds (and cspecially thousands) of
users are involved, this price can add up
to a heavy chunk of change, possibly
extending  inte  the  millions.
Professionally, I feel that some of these
pricing schemes are more dangerous to
the legitimacy of client/server technol-
ogy than anything else. However, the
multiplexing power that can exist in the
middleware can reduce this dollar
amount to under 10 percent of the
database’s software cost. (Some dara-
base vendors are now introducing price
plans that account for multiplexing.)

Huving chosen the hardware and

software components of a new three-
tiered systern, DOR was poised to pro-
totype and pilor the primary systems
targeted for implementation, Tt was
time to start developing.

SETTING THE TABLE

After the initial hardware and software
setup, six months of prototyping ensued.
Simple screens and Tuxedo services
were quickly developed in
JAM/Prolifics. Oracle PL/SQL stored
procedures were also prototyped. At this
time, somewhere between five and 15
developers and analysts—most of whom
had mainframe skills focusing on
Cobol—were formally trained in SQL,
JAMProlifics, Unix, Tuxedo, und so on.

The JAM/Frolifics tool and its
interpreted 4G, [YACC Procedural
Language (JPL), is strucrural (or
imperative), like C or Cobol—und is,
therefore, sbject-based, not object-ori-
ented. However, the ool does provide
many of the beneficial aspects of object
technology, such as the Visual Object
Repository (VOR), object inheritance,
persistence, stute, identity, and consis-
tcney. As a rtsult, DOR was able to
quickly adapt many of the structural
programmning strategies it had practiced
for years to this new programming.
Furthermore, it could now take advan-
tage of a subset of object technology
and minimize the impact of program-
ming theory required in this move to
new technology. Most important, the
quality of programmers and analysts on
staff at DOR was well above standard
tor accomplishing the desired goals.

At the end of this six-month proto-
typing and education period, 2 three-
month pilot program was launched to
handle the processing of physical
(handwritten or typed) applications for
eight tax obligations relating to the sale,

i
Tbls  CRUD A

Layer  Layer
5F 5P

Client

FIGURE 1. Thelogically three-tier/
physically two-tier model,

transport, and storage of fuel. This pilot
used many of the features and bencfits
of the three-tier technology, including
asynchronous service invocation and
reduced nevwork rraffic.

The pilot was deemed a technalogi-
cal success; the political realities of the
project soon set i, however. My client’s
cxecutive management and the Florida
legislature demanded to see a faster
return on investment (ROI) from the
new technology. Therefore, we had to
develop a new strategy to retain all the
benefits of the three-tier paradigm
while producing deliverables as quickly
as possible.

After taking a step back and analyz-
ing user and system growth in the short
term, DOR analysts determined that
within 12 w 18 months, the user com-
munity would grow to only 300 of the
eventual 3,300. Tn this context, all the
power and fearures of three-tier rech-
nology are not necessary; in fact, they
could be considered overkill in terms of
the cost/benefir ratin. At the time, one
analogy likened the project to “hiring a
Wells Fargo truck 1o haul a roll of quar-
ters a mile down the road.” The
acquired knowledge and established
proof-of-concept were taken into
account as the basis for the next five
years of development, however,
Therefore, the project was rearchitected
to allow for development on a smaller
scale, to preserve the power and advan-
tages of the three-tier paradigm for the
future, and to cnable a faster ROT.

We decided to remove the TP mon-
itor and middleware tor approximately
12 months and continuc the building
and executing of applications in 4 phys-
ical, two-ticr paradigm. However, the
design and construction of the software
would still be logically achieved in three
tiers. That way, in the future DOR
could hook back into Tuxedo to take
advantage of three-tier technology.

The architecture was broken into
three logical diers (see I"igure 1). The first
logical tier remained the client presenta-
tion layer, which 1s responsible for data
entry, simple duta validation, and presen-
tation of the data to the user. The second
tier became the application/transforma-
tion luyer of stored procedures, written
m Oracle’s PT/SQL and stored in the
RDBMS. This layer of stored procedures
appeared application-specific because
the parameter lists more or less mirrored
the data being inpur and viewed on the
client ter (screens), Inside the applica-
ton/transformation layer, the logical data
sets are disassembled and sent (or retrieved)
to (or from) a Create/Retrieve/Update/
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Another fomre approach with porcn
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THE WAY TO GO

Tor DHOR, three-tier architecrose has
Lzt Vb weary L gmog sin Lamy s swpierienies
aave been edifying as well a5 beneficial.
Lo [T bastl |:-.:-i1|I ke sovcess of
such an undertaking ha: nothing to do
weal® e sl besere or hamdlweare BX[: Tae irh--
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lirture o || RETEERE Y T 1!='|||} skl Te:l
mainframe ceveloser: and analyvets who
wore willing 1o :i'.';.:-.:l:l LIl 1 103 risw
techanclogy, Conzequently in my exper:-
cnce, a good mainframe programmer an
make A good chent'zerver thoee-tiered
|.1.i.' !.'L'Ii'::li."l. -.—rJ
Er Bovves is 2 senior consultznt with Paraboiic
Technologies in 'Winter Park, Floridz, are serves as
assistant architzct i BOR' three-tier architectns
P sct, You can contact hirn via emall ar edbd
Farzbalickzch.oom.
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