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pu11.- 1n 1970 by -· F. Co4d, ~ "" I .. ~___.abtu'. 'l'bia u.ozy -1•1:.11 1n ~ cl-.lqa o~ 
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calatiofta.l a.Lg.ttzoa op&~:aMJ:w ~ ~ c-'\ttt; ~· 
~ ol::t::,;t.,.. mar. r:-~:.;: •• ~ u.J. ... ~ 
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:En or4ez' to ~1M~ ,..,..._ua:e ~a cia~, w. 
need to def'J.ne tlw aonaept oC' a \'o,Y~· A ~ 
IKMSAl._ 1• a ooll.eat.J.oa o« oo~l. ol.tl 02 ~1&Iiii tr.U'; u-.a rel.aUon.hl.-. an.- OOJWJ.atency ~'tzaJ.nu .. 
Arty •Y•'Call'• f11.• aU'Ua't.u.a ta a ~l. ~ da'ta ~­
~.1- to ~ part o~ 'the ra81l. wozol.4 zoelev~ w 1:.be 
app1.1oa~ton. 

O..illjJfte¥'a an4 44n'elo...- aaa 2eap -Y beae1'1U tzoe. '90041 daU: .-clel1ft9. 'It. ..._. code ~ a'ta'a.1~fo2'11U'd, 
9&"W&'U.V E"eclucMe develo....- aa4 -ln't.tmana. c.1... caa 
~~· aya ... pedOJ:WaDOit, -d ~ Ui:a 1D~J.'t.y .. :t't. also qlvM U. aye~ ~'t.U 4ucabi11ty ia u.. t'aoe 
o~ 1aev1't.ab1e ~ .. al.l.owiBQ' toe a l.~ uadul. 
116ee.1-. 

A pooe1y 4-191'1ed <tai:a atzucftwre. bowev.z- 41 caua­
UO\Ibl.e aazol.y ln t.ae devel.~C p~~ and it k-Pii 
ozoea't.1ft9 p&-Obl.- 6o.- - lonv aa u. 1D8'tall.ed ayae.e. la 
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-1ftb1ftecl. At. -.,t, 1C ...ac- oo4e ta.erd t;o undal:w.t.and, 
d1t'61CNJ.t: to -intain, and ille.C't'iotea• to :nm.. A.t 
WOE'81:., we .. y 9ft v.l.l. 1n't.o ue dev•l.~C p~ 
bet'ozoe J:>eal.111ft9 tbai:. t:be ayat.a. 1a incapabl.e ot 
pa:Oduaiasq eo.. ~requiced out.pu.t ele.anU .. 

EIITITY-RELATIOIISRIP MODEL 

.,.... or - pri~ -.u"'9 -1- 1• - or -ft'*'t-r•lAA,lo 1 appwoaota. Tbe o~ iaol.ude daU: 
ow I•-- 1.rarallio ~cu-.-- well .. 

In Uia paper t:!le M'JtB-r~n't!: ;rs--1. w1•1. M 41~ aina. 1t ---•-c.AHt" ,.. .. 
appco»z-J.at• data IIOdel. totr de~ deai9D A:IWI J.a w1cle1V ..... ln pl:'.ot1a.. Oaia9 tb.la appoaca. d-1 .... aaa M 
buJ.J.t aroVDCI the 1clmrt.1~1oat1oa 41 analyeia 41 deec.J.pt:.1oa 41 and arelat1oawla1pe ot' real-votrl.d ~WlC'tiOM, pa ... , 
an4l da'ta entitt .. o~ us. ~MM.i.._. 
'1'be •-• ao<ael. ia a .:Mt•l COJIP.-i•..S u u. ra11cMdft9 
~ ~ypea. ~ conatzou.at:as 

1· enti~1- Alld atV1bvt.-(Mt.a it_, 
2. en.Utl- relationabi.,_ 
3. attribute co-'1:.2a.\nU o.- slsiBia 

An entity la a paraon, pl.ace, or th1D9 (.real o.­
a.be.Uact) al>ou't: which w. aco:t:e da.._ ~ Bxa.pl- o~ an't.J. ty 
typee azoe PATIBII'I', VXTAL S:tQII8, KOIIIIJ!'Oa OOM!f.A.C"J141 
ICD%CA'J''IOJI, 'l'IIBtiPIO"!'IC U&A.41 ~· BVD'r, IDVCI 
IIIVDTOAY LOC:ATI:OII, DZLXVDY SCIIBDIJLa, eCG.. AD 
lnd1v1d\&al. enUty will. beoo .. a ~ow in a zoalational 
~.. All •Dtlty -'t. ia a ••t o~ ent1t1- o~ U.. ••­type.. Tb1a w111 beco- a taiJle o~ a relac.t.oaal. 
da~~ For exa.ple, &be .. t. of al.l. pat.1-C. vi't.ll BKO 
almonaaJ.it.l- ace 4e~1nH aa 't.be enUty ••C. 2KCIAMDa ita 
•i9UZ"e 1.. S1ailazly, tM •~ o~ al.l abfto~l.J.'t.y 004 .. 
and U..t.J: deac&"1pt1ona aan. D>e cletinecl •• the 8D't.l't.y .. -. 
AIIOODU 41 tor exa.ple. 

A't.t:z ibute. az"e tH •-11.-• 1ml ta o~ dab la 1:.t1e 4a'tl.a -.clal. ~will.~ c.ae col.u.n. in t.be da~ 
tabl-.. All eaU't.y 1• :repr~ed by a ..._ ot' 
a1r.U1l•u~. Attzoibutaa ot' ~ BKG.\IIMOa entl&y azoe 
Vla.l, patle~~t-nUIIblaz", v1alt, and atO ~.t:t.y code • 
.._.lbl.e atb:J.bu.te. of' ue AIICODU an'tU:y aoul.d M 8KQ 
~li'ty oocm and IKG abno2'Sa.l.i:t.y d..acipt:loa .. 

A J:e1at1onah1p la aa .. .oc1at1on a.onq aeve:ral. ea'titJ. ... 
Beall en't.1 'ty or table .. Y be :t:ala't.ed h any o:r all. ~ tae 
o~ t.abl.M in aay n...,.. of' waye. Pozo ••a.p1•, .. -v 
det'J.ne a relat1onab1p .... V%~ to denota tbe 
a.aooiatlon betv .. ft Ue table ill P1CJUZe 2, VX'I"ALII, 
pat1en't.a vital ai9BA an4 u. c.abl.e 1n rl.,._. 1., 
~. pa't.J.•ftu aa aatnoraali.ti.... Tbeo aaaoaJ.atlon 
J.a depleted 1n •tCJUZ• 3. Th• au SOL oode to ~·­
~ ~ia't.J.oa 011' joJ.a is .. f'o1l.owr 

pzooa •q.ll 
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~ v .. pzot:.oool. .... p~ocol 

an4 v.twla.l .. ~~ial 
andv.-.pU\0 
and v.v1a1t••~v1a1tl 

Poe eeoJJ dat:.a ti-t ow atUJ.but41 tbezoa 1• • - d allOtNICI value. 41 oallM 't!l• <loaala o~ ~~ at:.bibuta .. 
1101' IIOLL(D), lRJJIU.I:C(K), ~(C), ltaJ:Dft __.(Pit), 

""· 
ftMt e:ft'eat:iv..- o:f u.e •-• appwoaab J.a ~in.i119 
•'t&'Qctv.r.a ia oonauaJ.nM by use t'ollowi119 ~ 
f!acr&oE"8r 

J.,. entity ideat.i:f'lca.t.J.oa 
a. ent:.1t:.y d~J.alttoa 
3. eatlty zo•l.atloau.tpe. 14ant1!'1caUoa aad 

de:f1n1't.1oa 

Pirat, the an.l.yaC o:t: 4 .. 1_.. _..._ &'ec»09Di.le 1:be 
vazoJ.oua aat:lt:1- M4 ~n• vby 'tbey azo• ot l~t; 
to Ute o&'CJ&fti&ation and t.beft 11a1111 ~. Tile apeaJ.:tia 
1~1'1oat.ioa ot' an entity U. ..... 1D9 olll.y wiGla ua. 
COJftea't o:f' tbe OZ'9Aa1sat1oa. :IC. ia wbaU..Z. t:be 
t:n.-.1,.... d.eJ.n- it W "• aad 't.ba't. det!1a1't.loa ._.., ..._ 
-• witl:lln the ooatall:t:.. of' .... o~&a't.loa. 

&eoond, it ..,.t be dei:azwined •• w Vbiell attzolt.ute. o:t eaob o:t Ut.e 1dea't.J.t'iecl ent.t."t.1- ,... n..._. by t:.be 
O&"'IJ-.1••~1on ancl vby. Jlal£a a 't.eatat:.1v• 11a't. o:f' all the 
at.Uitnl't. .. ~- aiqbt. aonoeivably be .:el.evaat to e.aclll ot' 
tbe ldent:.l:fled eDt1t..1-.. •••1- U.. 11•t: oazo~ly. 
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Wbea th• :ric;b'- attzibut:. .. a1:e -~abed u.p vlt.b t.lWi zoiqbt 
ane..1e1 .. , ~.1qwre ou." bow .. em at.tzibute UCJbt bee't be 
~•p~aaentttd •• on. OJ: 1101:e co.l~ in 'th6 t.al:li1a 
a•-.oolat.ed wit.~'~. ita ent.it:.y. PO&" ex..-pl.e, we need to 
c~~~1Y coa.id~ the p~:.1.a.y k~ ro• ••Cb entity in 
't.ba~ we n_. u 1.Sen't.1f'y oae ua.at will. uaiquel.y 14Anti~y 
eaell &'OW or t.he ent1't.y (-rcnr axaJIPl.e, patient. lluaMe 
COft08teDA'U4 Witll protocol. aDd Ulal.) .. 

And ~1aa11y, ~ ana.lyat or ~ .. 14fte2 .u.t 1d.at1ry and 
d.C1na the re.lat1on&aipe wblab ex18't. bet.veea tbe 
1dant1~1ed and 4d1Mid: eft't.1t1 .. aad U.iz rel.aUve 
1~0* CO Ute Ozoqa~tli&UOBr Aot.lft9 tae p&'l.....-y aacl 
aeoondaJey Jceya taat .. Y H ftao····ry to z*J*-aa't. ~ 
re~atioa.. ~ &-el.aelonabl,. can be 41!'!'10\ll.t to 
4ef'1ne ainoe U. ~•J.aUONI!U,,. ~ dyaaa!.o clepeadinq 
._.. u.. auuau....u .-.qW-u. 
The abcwe la aa 1 Ula"at1 Te PJ:oc:Me8. DII0141ft9 vba• 
ent.1.t.1 .. aJl4 a.ttzl.~ ~ xel.naa• to owt appl.loatlon 
1• a very 1~ ut41 creaiUve ...-ot o:l' ayaua 
anal.yaia aad 4-191l• tt lle1pe a l.O't. W know t.ta. 
tnaal~ ozo lnd\wU:y ln Wblcdl you: ace WOirlrlDII, aacl 1 t. 
bel.~ evea aoza to beYa a bcoo.ad Wldldw~ift9 aDoVC. bOtl 
yCMa po'taJrt.ial. uaeza UU.Dk. 
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TM rel.aUoaal. ~ pecwJ.dee a n~ o~ ~ 
ana1yt.1a t.oo1a i:bat. o'ffezo 1nva1uab1a -1acaaoe in 
d-1qa1ft9 aad opU11111DIJ u. oa ·~ f011' owr 
a~.l1cat1ona. '1'tl4l 't.ool.a ~• ca11ed use aozoaal. :f'~, 
:!zwU~tJ.!:~ ol' appl.y1ft9 ~ ia called 

HoJ.-1181.1aa't.1on ia a f'Ot:wal., •Y•M-elo pcoced\IE'a ~OJt 
t-'t.ift9 your t.entativa daU •~• a9a1aat a a-.1-
o:r wel.l-det'lnacl nLlN U&a't. dte"J.ve 1oq1cal.l.y f'zooa 't.be 
-u.e.a't.ioal. ~ w.4eal.y1ft9 the ~l.HJ.oa.l. data 
IIOCie~. It lna\IE'- Ula't=. 'tlle daU .oclal. 1a in U. ..,.._ 
ataD1a(1.e4, 1....- llkal.y co obanqe) I'O~. If wa uae 
'the~ .. ot' eo~11an1oa D OZO*aM datla a~uzoe8, wa 
ara l.ikal.y to .. va a l.o• wo.,k in 1r.be da..,.l.op-t 
pr~. 

Pour i•po~ propeft1- are aaaoola-.s w1Q a ~ 
tbat ~•p ... enca a .. alation in a da~a 

1. wo two rotM oan be 14~1oa1. 
2. 'l'ba occlel: iftCJ o:r ~ :r-owa ia 

1na19ftlf'1caa•. 
3. TM orcleE'lftCJ o:r ~ col.~ 1& 

1na19ftl:f'1oant.. 
4. Bacb da'- 1~ ebou.ld M ai:.o.ic(J..a., 

nondeoo...,.abla, euob - aa 1nt~ o~ 
oMJ:'aft8 aV.lftCII) • 

Wben ~ :fOUE pi:'O~l- axla't., Ute rw&\S'\\ ia ~l.e4 
&t"l.iaed. Tbe qoal. o'f nOJ:WaJ.J.aatiOA • alnJ.aJ.aa 

potintia1 :f~ da~ .. ~c• ~~.. and 
reclun4ao.l-. 

Tbe no~l1satJ.on pr~ oo-1at:.a o.- eequeJrt.ial. • ..,_ 
f o~ ~•f' !nino ue au .odell.. A 4-19ft, wbiob baa ~Mea 
ref'1n.S ~ouqb 'tM ~lrat a'Uip ia -1ct t:.o be ln ~.lxe.t 
nor.al. f'ozw. Ir 't.be aeoond •t•p la co11Ple'hld, ~ 
d .. l.qn 1• 1n ~ •..:tOM ftO...al. rozw. TJMi f'l:ra•, •eaoncl, 
and thJ.rd nor.a1 :fo~ yield au.t.....,C.la1 praotloal -1-.. 
CO'IIplylnCJ wit:.b tae rica• no2Wal. f'o~ra :t:--.a1Z" .. 
a~i.!aa~J.on of' repeat.lft9 co1~ ~ ~ or colu.a. 
~ -- tartl.e. .U.1 colu.aa in a tAble auat:. be rela..., 
to tbe pzoJ..ary ICey or 'Cbat table ia a oa.-to-one ~. 
ID Plqu&-e • Ute pll'laazy key of' ~ DZDQ 't.Ule J.a 
paofOCC)L. 'l'be t.ab1• 1• in violaUoa oe t:ae r1~~ ao.-..J. 
f'~ ~· •lnae ..all p~l -v raav• _,... UUta one 
lnv•t:..lqat.oe. PIIOI'DOOL aa4 DaUG 1• E'...-a...S :foe 
P1tO'J'OCC)L •••• 

Aa .11luaUaad 111 .P14'12• a, vlo1a't.iD4 'tM f'i.a.'t. ftOW8&1 
f'ozw ~· -y cau.. cla't.a re4\alldaaoy alaoe .at.Ue 1:0.,. 
....,.. be r~~ to a11ov :foe .Ut:.lpl411 v&lua. of' -u.. 
lnco~ect.ly pJ.aoed ao1118DI lnattU.it:.y to oo.p~ly 
1dlaaU~y Vb.at ~ lDCJOE'Z'eG't.ly pl.aaed oolu.. e~tal 
anc1 -lnteaa~~Ge dl~ .. laul.tl .. ( i.e .. , lf' addla9 a ••• 
1ave.Uqat:.oar ...aa a4d1DQI a a- Z'CN', &11 'tbai pco't.OOOl' • 
aCb:ibu.te.(e.t·, 4Z'U9 aa.e) _...._ be oo.pJ.e~y 
r-~· J: ~ AppaE.a1:. ~1:. 1DV-t.19at:.oZ' ~ 
1a Ito' art at.blbute of' a <CD1II;t aDd tllua :tW'DnAU abo\&l.d 
noc M a col\llllll la the DaUCI 'tabl.e. 

p 1CJUS"• 5 al:lowa 'tlJe D1tUG tallle r .. 'tz'uat:urecl 'to co~ 
:ro.- Ute f'lzo•t. nozwa.l f'oar. v1olat.1oa DY deleC1Jl4 t:.ae 
tiiVUTIIUd aolUIIIII. or aour.e, aa lay-tiqa~ eatJ.ty 
would bave ~ be cz .. ~ wlt:.a 1~ app.-opziate 
atCZ.1bu.._. 

TM .-aoadl -c~..-- ot' nor.al.isa't.loa. 1nvol.,.. tu1- Cl:la't. 
bave g~l~y keya(PK) (i.e., p•1.a.y kaya 'that 
are cona by conoa't.eftatJ.on o~ two 02 .oze 
..aoatda.y key•) • v iola't.laq ~ aeaoncl aoZ'WIIIl. f'o:na ~· 
.. y cauaes <lata redUIKlancry' due t.o on• Ol! 110~ col......-. 
aoac..t.nlft9 :frequently repaat:.11l4 data Yalu.at aain~ 
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41~f'1cul.t:.i .. l an4 erroneou.ly coattin.t.nq art eati.t.y tul.e 
and a reLa•i.oa ~1• into • •1~• table. 

.a.. J.lluab:'a~ in Piquzoe e, ~ DROCDlAX& la aa atUibute 
o:£ tba PJtJOTOCOL ra~ tlllm or ~ TA:t.U. vltain. ue 
~. 'rtlu. it la dependent. on.ly upoa P:ao!'OCOL 
ra'thez' tbaA upon the aonaatezaa1:.1on or bO't.b PIII:PJIOCCL aad 
'!•:tAL. Bu't. t.H STA.HS colu.a deacrt- tb• au«.ua of' tile 
Tlt%AL wi tbiD the PitOTOOOL t'OJ: ~• atwty. It 1a 
depeaden1:. upoa tbe .ntire pria.E"Y kay and it. 1• 
leq1t1 .. ~ 1n tbla table. ... Plquwe 7 ro~ a poaa.lb.le 
aolutloa to ~· prob.l ... 

TM 'tbilrd f'OJ:a ot' n~111at:.1oa invo1ve. e.lla.lft.atlllfl ue 
4epeadeftOe or any aoa-kay t!'lalcl upon any otbM' r1el4a 
e.:oepe t:M pa-1-.y key. •o t•o non-peo 1...-y uy col.umw 
111 • 't.abl.e aay be l!el.a'tadl ill a ona--..one .......­
(Uaaalt:.iv• depe.allaaaa). VlolaUaq Ule ...U.:ar41 nor.a1 
ro.. w.U.l oauae u.e ..-·~ - wbell v1oJ.a't.lal a. 
:ttZ'II'&. aa4 aeooat a~ ~o.-. 

M 111uacz.a....s. iD .PltJUZ'• a, t.bec S'l'QDI'~ tol.el, u. 
»ec*l.- .biWe ia t:.bat. ve ba'NI cvo ftoa--.y r lalda 
a~ .. _ - ..- , .. _ - ._.. - .,..1-v 
ktty •ield, EJIPLOVU~. 'J'&UI and LBa.DD-CDDe ~· 
1:z-it1Y•l.lf d- -· 0- -· -.lft9 A cbaafle co •1~ or ~ t.wo t'le14a wu:aoue 
a11N1-l.ll -iaq •-1•- a- to 11118 o­
.. Y la~ aao.al-1. .. 1a.a 0\aZ ~. 

one poaaible .o1u.1:.1oa 1a u co ..e-.tz'U.CftUI:a tM ~1• 
into .u.l.tip1• tab~ - 1D 1'1QU28 9~ 

.. OOUl.d 90 Oft n~1ilift4 to Cbe n't.b f'Orll. IIUt. f'UZ"tl161: 
ao~liaill4 1• lW~pW&a't.ioal. aad unne=uaaq. Poe -.oee 
dat:.ail.ed ftO...._l.lsaUoa zo .. ...-aa, I woul.d 2:600 'I 'tl:aat:.. 
tbe Jreacle1- _._.._ to 'A ••~ationa.l Model. of' Data 1!0&' 

"""""' -..s ,..u, -· "ll ·--r. c:oc1c1 pW>U.- 1" 
c~aacioaa of' Ule .a.c::x, Vol. 13 Ho. s, .JUae 19"70, 
'ltelat.loaal. Dautaaa .. a n. Real. ato.,y' by at:.eve~~ J. 
VaU!flbaa-•ioMla ia BY'J'S, VOl. 1& NO. 1• ,0.0...,. 1990, 
aad ':t~aclll9 HOZ'.a1.1aM ltal.at1oaal Databaae 
8t2'UCC112 .. •ita SU SO~'t.Va.Jre' by .1- a • .JobaAOa aft4 
RQ9d' .o. o:.awjo or Gl.aKo pub1.1ahad in. a.a.a a .... azaup 
:ta....-aac1onal. 15'tll A.IUNal. COnf'IU"eftOa pJtooeedlaqa 
(pp.4:U-U~) • 

COHCLUSXOH 

ta a re1aC1ona1 <la~, evaa 't.b.el 110a't. COJIP'llca'tacl dat.a 
l:'el.&'l..loftA.lpe oaa be co..SUCed to two-cU..neioaal. Ulllle 
f'oi:'IIAU via UM data nonaa.lls.at1on proa.... 'l'lllia 
~ aaJcM. Gbalaqinq aad 41•p1aylnq inr'on~aUoa ... 1.., 
t:.tl.aa 1 t:.. 1• undezo o't.be&' data IIOdela. 

..... no~1sat1oa 1• not a panacea& J:t:. v111 ftOt. 
va114a•• t.1te .. l.eo'U.on o~ ent..1e..1 .. ln .a. elate .odel.t 
det.aat. redi.IDClaat. eaU.t.t. .. , o~r val.ldat:.e .at.1:t.y 
Jrelat:.ionabJ.pa. Mba' praOU.oaJ. no...al.iaaUoa vll.l. do 1• 
•1a1a1ae dat:.a aalateftaBce anoaa1.1 .. , a1nia1ae data 
~~ ena~• tbaC tbe ln'tAZ'aal. tabl.e a't1"Uclt.uzo­
a&"e 1n the aoat atabl.e 1ozw1 a.nd ao-.t:.i... 4e't.aO't. 
1Nl:t.iple .at1t1- wD1cb .,.... •~neo,.ly ooUlned 1nU 
oae etr&J.cy 1n t:.be daU aode1(1:.b1rcl n~ ~01"11 
v1o1aC.loa). 

::ta ~. the qoal. o'!' & r•l.•"-lol\&1 daUr..aa. dM.l.qa ia 
to 4eft.CaC. • aet of' r•lat.1on ·~ that. all.ov ua to 
au.-e ln:for:t~a't.1oa wlUSOUt W\lleoeaaezoy reduftdaiiGY, y•t. 
al.l.ov ua t.o r.UleV411 i~o~t1on aaail.y. Wltb tbe U&4ll 

o~ IIQL, eJUS-ua~• wou.l.4 now be UJ.e t:.o a~ 4AU iD aa 
ad. bOG vay. 
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EKGABNOR TABLE 

PROTOCOL TRIAL PTNO VISIT EKGABN 

N,NN,PK N,NN,PK N,NN,PK N,NN,PK N 

999 1 1 3 230 

888 1 2 3 105 

999 1 2 3 102 

999 2 1 4 609 

Figure 1 Sample EKG Abnormality Table 

VITALS TABLE 

PROTOCOL TRIAL PTNO VISIT DBP SBP HRT WGT 
. 

N,NN,PK N,NN,PK N,NN,PK N,NN,PK N N N N 

999 1 . 1 0 82 142 72 200 

999 1 1 3 88 132 80 195 

999 1 2 3 96 138 68 155 

Figure 2 VITALS Entity Set or Table 

VITEKGAB 

PROTOCOL TRIAL PTNO VISIT DBP SBP HRT WGT EKGABN 

N,NN,PK N,NN,PK N,NN,PK N,NN,PK N N N N N 

999 1 1 3 as 132 so 195 230 

999 1 2 3 96 138 68 155 102 

Figure 3 Relationship between VITALS and EKGABNOR tables 
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Figure 4 

Figure 5 

DRUG TABLE 

PROTOCOL DRUGNAME INVESTNAME 

N,NN,PK c c 

888 Primon Doe 

999 Bacrinol Stein 

999 Bacrinol Johnson 

999 Bacrinol Miller 

Violation of First Normal Form Rule 

DRUG TABLE 

PROTOCOL DRUG NAME 

N,NN,PK c 

888 Primon 

999 Bacrinol 

Correction of Violation of First Normal Form Rule 

220 Data Access Proceedings of MWSUG '91 



Figure 6 

Figure 7 

TRIAL TABLE 

PROTOCOL TRIAL DRUGNAME 

N,NN,PK N,NN,PK c 
888 l Primon 

888 2 Primon 

999 l Bacrinol 

999 2 Bacrinol 

Violation of Second Normal Form Rule 

TRIAL TABLE 

STATUS 

c 

CONT 

WI THOR 

CONT 

CO_NT 

PROTOCOL TRIAL STATUS 

N,NN,PK N,NN,PK c 
888 l CONT 

888 2 WI THOR 
999 l CONT 

999 2 CONT 

Correction of Violation of Second Normal Form Rule 
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Figure 8 

Figure 9 

STUDY TABLE 

EMPLOYEE-CODE TEAM LEADER-CODE 

C,NN,PK C,NN c 

426111817 A888 359111111 

357888222 B888 426111817 

111224444 Z921 431445555 

999999999 Z999 888998888 

Violation of Third Normal Form Rule 

STUDY TABLE 

STUDY-CODE STUDY-NAME LEADER-CODE 

C,NN,PK c c 

111 Tacrine1 426111817 

222 Pirmenol1 222334444 

333 Tacrine2 888998888 

444 Quinaprill 345678901 

STUDY-TEAM TABLE 

EMPLOYEE-CODE STUDY-CODE 

C,NN,PK C,NN,FK 

426111817 111 

357888222 111 

111224444 333 

999999999 444 

Correction of Violation of Third Normal Form Rule 
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