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ANRyvFr—s TCREROBRK (7T, 774
n) BEHVShEY, TRORMUTOLSEED LV
a—FERELD. COERIC LY, LI - FRRE
182 /¥4 b &1L B,

uniquel : O ShsE b, EUBBMFEL I — FOB—1
ORBETCHMIC L VERE W EHDILN 284 +O
BRI,

unique2: O SEAE D, La— ¥ EIZMFEIC1H
mMEN-EEDO 2,94 FOBEIE.

two, four, ten, twenty, hundred, thousand,
twothous, fivthous, tenthous:

soxo (0, 1), (0, 1, 2, 3), (0,1,-,9), (O,
1,--, 19) (0, 1,---, 99),--, (0, 1,---, 9999) D@
B 2,4 F OELIIE.

evenl00, 0dd100: 2 ,<4 ' M T H 3 BRBEDOER
RER IR

stringul, stringu2, string4:

BEOBD524 FOXFENTHY, %, 26 XF
H, RUBBOXENADLS VOXFHERDET.
ZOMOLFIX T R THEX%E LD, stringu2 BXF
FlE LTRMEICY —F X hTEY, stringul BRZh
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uniquel | unique2 | two | ten | hundred |thousand

378 0 1 3 13 615
816 1 0 4 4 695
673 2 0 6 2% . 962
910 3 0 2 52 313
180 4 0 0 20 74
879 5 1 9 29 447
557 6 1 7 47 847
916 7 0 4 54 249

73 8 0 6 26 455
101 9 0 2 26 657

B-1 7—2~—20f (—KHEE)

NI vEFLCRINTNS. stringd IXFEFENT
To4f¥IcEON 3.
"Axxx- xxXAXXX...XXxA"
""Hxxx...xxxHxxx...xxxH"'
""Oxxx...xxxOxxx...xxxO"'
"Vxxx...xxxVxxx...xxxV"

B-1 icZDoERick W ER S W - BFRO—% (R
HH—EER) 2RT. COEREHOT, La—
1% 1000 (onektup), 20008 (twoktup), 5000 {F
(fivektup), 10000 & (tenktupl, tenktup2) 73 XD
FOEEREND. ChoRRICBVTREARZEOR
HDBMAND =DM DKRIC uniquel AL EFDE S ic
BRERT T A7 7 <y PEEBAMINTHS. X
S, BAIKE-T, unique2 LW LT 5 2 2%
BI* RNy VAR KBBEET 7 w2028, T
uniquel & hundredl iELTIEZ 5 R 2 %3054
Rihs.

MELE>TY =, 53 VFLBEDF—2DNE

range of t is tenKtupl
range of x is tenKtup2

retrieve into skr101 (t. all) where t. unique2D<1000
retrieve into skri02(x. all) where x. unique2E>>8999

retrieve into skr103 (t. all) where (t. unique2D>>791)and (t. unique2D<C1792)
retrieve into skri04 (x. all) where (x. unique2E>>311)and (x. unique2E<<1312)
retrieve into skrl105 (t. all) where (t. unique2D>802) and (t. unique2D<1903)
retrieve into skrl06 (x.all) where (x. unique2E>>467) and (x. unique2E<1468)
retrieve into skr107 (t. all) where (t. unique2D>>887) and (t. unique2D<1888)
retrieve into skr108(x. all) where (x. unique2E<985) and (x. unique2E<1986)
retrieve into skr109 (t. all) where (t. unique2D>>534) and (t. unique2D<<1535)
retrieve into skr1010(x. all) where (x. unique2E>>647) and (x. unique2E<C1648)
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range of t is tenKtupl

range of w is tenKtup2

retrieve into tmpjl (t. all, w. all)

where (t. unique2D=w. unique2E) and (w. unique2E<1000)
range of t is tenKtup2

range of w is tenKtupl

retrieve into tmpj2 (t. all, w. all)

where (t. unique2E=w. unique2D) and (w. unique2D<1000)
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VWEDEEBRERTZCENTEZY, LEAER
RRRETELT7r 41 V17 5 #EEI12 ANSI
SQL itiz7s <, HERICRRIEY R 7 & DR T 512
ASHOBEEICED ZDHBEY I 2L —1+T 22
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ChoMEEDAIC bR~y 72— OEBiIcONT
REHEEHHICL 2 FHEMH 319

4. FSUHHs L3RBT EIRVF
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FIUY I Y a YREICONTI), ESZRHA
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BRARFICISCTEREFABENEET 3 C &
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NoDEFNVICHRISERDS 20T,

Debit-Credit {3, 7 #x Y 2 DIVFTO ORBELE | % 8
MILLI-EFATHS. BOOHAHSBALNS £
vE—VRESTF—2X—2%FT 7R L, MBI
REWRICEDET. #—#~<—2%, Account (O
), Teller (H#4#%), Branch (XJE), History (@
B) © 4B THYD, Account, Teller, Branch 3
# L, History BRI MEX#MT 3. 272, Debit-
Credit ®Fvicid, -2 ~— ZDKESPHAY
BEOBRBOKELE M5 v ¥ o v a v BHNICH
FSEZ LS BESHE. B-4 & F-5 iz, Debit-
Credit OBEL 529 27 2 53> Fa > rA4 %
AT

BULIc=Fmick BUBAEDARZ, BEFED
73U VN HIEIC B ER LIS LR

u D

AT L

VAR P F P2 BTy

F—F23iaz4—13>

Debit-Credit} 5> 473 52
T—=R—-2

3 EW

El-4 Debit-Credit %

REMEROLERESET -
TEENS OB T SACTION
: &S EETH BEGIN TRAN 100-<4 } @
e WK b £ = R HAAL va-—k
Ll CIHME 7Y 100-54 b B a7
. N 73 A tA :
NDRyEEPLELT, M A= cbcaol::ce=balapce+deltléTé. 2+ s00<
Lt e ric kS b 5 Fibalancer 0Ll L TH B = & £ HET 5, 1/,::1{:' @
Y Y a B O L History table/filel- % : —
BLARENBES KT FALRS>T, AT B, delta
&7:. TP1% ET1 0 &M< Teller T % &4 : -~ @
. balance=balance +delta * 3+ 5,
BINZXyFv—7 D 100-<4 }
. 50 " Branch B % % # : va—F
TH2. cnEDETMp 200-%54 } l;lzraince=balance +deltal 55, \
BLULTHW3EHIZ, Wih A=y N @
b, 1985 £E iz Datamation BRI A -2 e WEHT 10054 |~
HiCBRIh B0 COMMIT TRANSACTION ba-—k

Debit-Credit~> 5 = — 4z
gﬁb"(,(ﬂ%f:b'@iﬁ‘» Z

;\, T, Bi2, Account, Teller, Branch®)L 2 — F/AT % —
E-5 Debit-Credit €71 b 5 YH¥orvavrazrin
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W, HULTOERE—-THRNC Ltk 3RELGAEL
T3, BEMICBUTOL S RRETHS.

(1) BELF—FX—ADOHHOMEETS ¥R
FLEF—2 R—RQBOHEFTD ¥ A T L DL
s, [ UHEAEIRIE (tps & cost/tps) ITX DfTHN
T3, HEOHBERIKKRRIAETHOHOD
L.

(2) DebitCredit ® ¥ iz i3, BHEDOBEKLS
PEM L L TRRREANAONS. fEAE, T
v 7 va v OURPRIEMRIIREMNL S, cost/
tps DI R FORBEHRBELL TS, ¥72, &
EFotard X.25 KEEL T3 ThoOH
B~y EROMERLET N, FHEECITE
FESE—E TV,

O HIBIALMEL OLTP NvF<v—7 %%
M2 AENICRTENIDH TPC(Transac-
tion processing Performance Council) TH 5.

TPC |3, 1989 £ 6 B¢ Omri Serlin (ITOM Inter-
national Corporation) & Tom Sawyer (Codd &
Date Consulting) ic & D IREX N, FE8 Aic 8%
AUNRELTRELI XV ¥ X% OLTP X ¥ 7
-/ EE{LRTHS. BRER, TAUA, 3—0
yse, BEAD OHLULOFENRVYRAFLRVE,
Foar—zvERCHICMBLTHS

1989 4 10 A kB HOMB# < EUTIORT.

Arix, AT&T, BiiN, Cognos, CAl, *CDC, Cul-
linet, DG, *DEC, Fujitsu America, HP, Hitachi,
IBM, *ICL, Informix, NCR, NEC, Olivetti,
Oracle, Prime, *Pyramid, RT, Sequent, Sequoia,

FosN—ZRBREYBEXVFT—7 333

Siemens, Software AG, *Stratus, Sun Microsys-
tems, *Sybase, *Tandem, Teradata, Unify,
Unisys, *Wang (* ZBEIDSD A ¥/Y)

TPC i1, EIEEF— % ~—2 O} OLBLEH
izatr €57 ic TPC Benchmark ™MA & \» 5 &R
2, B IOEFAORNET-12. ZOXY
F <2 —713, DebitCredit EFAiCHIET 2 DT
Sz AV IFAEFAMCHLT, BELKELL
w s LTOERE%EMH . TPC Benchmark ™A
2, 7Yy 22— (TPC ic¥ L THIELE
BHoLk BADaA Y FERDBABLE2-) O
72 —XERT, mwﬁnogmﬁ%i—i4yﬁm
kboEExNnIz. TPC TREBE, 7—% ~— 4R
oEEERDINyFv—7 (TPC Benchmark TMB)
ORIEFT-> TS,

X-6 ic, BzE2To TPC OEEZHE BN
T35

4.2 TPC Ry F2-=510)

LT3, EMELTHY I T3 TPC Bench-
mark ™A IZ20T, B EMELBRICEML,
EFNOBMERT VS v F IV avEF—4~X—-2
DE¥ FEEIAEFEICOWTHBAT 5. LT,
TPC Benchmark ™MA 0 Z &2 #ic TPC RV F = —
7 E& 5

4.2.1 TPC RvF7—20OBM

TPC RvF=—71, EWEXtvav, #HED
I/OT72%R, b3 v¥osvavA V7T UFaic
I o3 OLTP v X5 4%k L ERKD
HEHSHEET S EEENE LI bOTH . ik

T :84 X Jim Gray [0} - R T T e D LN LR IRRLL LR Debit-Credit €71 DEKE
P% 84. 7-12, Omri Serlin ® WG-PMS
§C§é 5‘2 "84, 2. Tandem TR 85.2
joEs '85. 4.1 Datamatiop EAZH (“Anon et al.’) e Debit-Credit €FrDLHE
* '85—'86 Debit-Credit, ET1, TP1 ¥ X P EHEEN 3
g '87—'88 Debit-Credit, TP1 5 X k(AR weeersrseserserersenicniases BT 3 BERE
(Tandem Nonstop SQL 75 &)
T '88. 6. Omri Serlin-Tom Sawyer @ TP I {BE --ooeoeeereeee ~vFz—7 DRE
P '8, 8.10 TPC 88 4 vy —TEXICRE
C TPC Benchmark TMA @ BRIFBEES ---voorverrreeerimmienes BREF— 2 _— ZADWH
Eis z ORBEIURYF2—7
% (Debit- Credlt i)
D (TPC Benchmark ™A @ Draft Krgit)
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f1#% 1 Wisconsin XvF=—2 DEE
Schema Specification for INGRES Benchmark
create onektup (uniquelA=i2, unique2A =i2, twoA=i2, fourA=i2, tenA=i2,
twentyA=i2, hundredA=i2, thousandA=i2, twothousA=i2, fivethousA =i2,
tenthousA =12, 0dd100A=i2, even100A =i2, stringulA=c52, stringu2A =c52, string4A =c52)
create twoktup (uniquelB=i2, unique2B=i2, twoB=i2, fourB= =i2, tenB=i2,
twentyB=i2, hundredB=i2, thousandB=i2, twothousB=i2, fivethousB=i2,
tenthousB=i2, 0dd100B=i2, evenl00B=i2, stringulB=c52, stringu2B= ¢52, stringdB=c52)
create fivektup (uniquelC=i2, unique2C=i2, twoC=i2, fourC=i2, tenC=i2,
twentyC=i2, hndredC=i2, thousandC=i2, twothousC=i2, fivethousC=i2, .
tenthousC=i2, 0dd100C=i2, even100C=i2, stringulC=c52, stringu2C=c52, string4C=c52)
create tenktupl (uniquelD=i2, unique2D=1i2, twoD=i2, fourD=i2, tenD=i2,
twentyD=i2, hundredD=i2, thousandD=i2, twothousD=i2, fivethousD=i2,
tenthousD=i2, 0dd100D=i2, evenl00D=i2, stringulD=c52, stringu2D=c52, stringdD=c52)
create tenktup2 (uniquelE=i2, unique2E=i2, twoE=i2, fourE=i2, tenE=i2,
twentyE=i2, hundredE=i2, thousandE=i2, twothousE=i2, fivethousE=i2,
tenthousE=i2, odd100E=i2, evenl00E=i2, strmgulE 52, stringu2E=c52, stringdE=c52)
Queries Used to Construct Bprimel and Bprime2
range of t is tenKtup2
retrieve into Bprimel (t. all) where (t. unique2E<1000)

range of w is tenKtupl
retrieve into Bprime2(w. all) where (w. unique2D<<1000)
Specification of Storage Structures for INGRES Benchmark
Used for Query in Table 3, Column 1

modify tenKtupl to hash on unique2D
Used for All Queries with Indices

modify tenKtupl to isam on unique2D

index on tenKtupl is wz (uniquelD)

index on tenKtupl is al (hundredD)

modify wz to isam on uniquelD

modify al to isam on hundredD
Benchmark Queries in INGRES Format

range of t is tenKtupl
range of x is tenKtup2

modify tenKtup2 to hash on unique2E

modify tenKtup2 to isam on unique2E
index on tenKtup2 is wq (uniquelE)
index on tenKtup2 is a2(hundredE)
modify wq to isam on uniquelE
modify a2 to isam on hundredE

Selection with 194 selectivity factor
Table 1, Column 1 and Table 2, Column 1

retrieve into skrl01 (t. all) where t. unique2D<C100
retrieve into skrl02(x. all) where x. unique2E>>9899

N
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retrieve
retrieve
retrieve
retrieve
retrieve
retrieve
retrieve
retrieve

into
into
into
into
into
into
into
into

F— g R—-—ZNBREEYBIXVFZ—7

skr103 (t. all) where (t. unique2D>>301) and (t. unique2D<<402)
skr104 (x. all) where (x. unique2E>675) and (x. unique2E<<776)
skr105 (t. all) where (t. unique2D>>964) and (t. unique2D<C1065)
skr106 (x. all) where (x. unique2E>>451) and (x. unique2E<<552)
skr107 (t. all) where (t. unique2D>>171) and (t. unique2D<(272)
skr108 (x. all) where (x. unique2E>>458) and (x. unique2E<<559)
skr109 (t. all) where (t. unique2D>617) and (t. unique2D<718)
skr1010 (x. all) where (x. unique2E>838) and (x. unique2E<939)

Selection with 1094 selectivity factor
Table 1, Column 2 and Table 2, Column 2

retrieve
retrieve
retrieve
retrieve
retrieve
retrieve
retrieve
retrieve
retrieve
retrieve

into
into
into
into
into
into
into
into
into
into

skr101 (t. all) where t. unique2D<<1000

skr102 (x. all) where x. unique2E>8999

skr103(t. all) where (t. unique2D>791) and (t. unique2D<(1792)
skr104 (x. all) where (x. unique2E>311) and (x. unique2E<1312)
skr105 (t. all) where (t. unique2D>902) and (t. unique2D<1903)
skr106 (x. all) where (x. unique2E>467) and (x. unique2E<1468)
skr107 (t. all) where (t. unique2D>>887) and (t. unique2D<1888)
skr108 (x. all) where (x. unique2E>>985) and (x. unique2E<1986)
skr109 (t. all) where (t. unique2D>534) and (t. unique2D<1535)
skr1010 (x. all) where (x. unique2E>647) and (x. unique2E<1648)

Selection with 19 selectiviy factor using non-clustered index

retrieve
retrieve
retrieve
retrieve
retrieve
retrieve
retrieve
retrieve
retrieve
retrieve

into
into
into
into
into
into
into
into
into
into

skr101 (t. all) where t. uniquelD<100

skr102 (x. all) where x. uniquelE>9899

skr103 (t. all) where (t. unique1D>>301) and (t. uniquel D<<402)
skr104 (x. all) where (x. uniquelE>675)and (x. uniquel E<776)
skr105 (t. all) where (t. unique1D>>964) and (t. uniquel D<{1065)
skr106 (x. all) where (x. uniquelE>>451) and (x. unique1 E<552)
skr107 (t. all) where (t. uniquelD>171)and (t. uniquelD<272)
skr108 (x. all) where (x. uniquelE>>458) and (x. uniquelE<559)
skr109 (t. all) where (t. uniquelD>617) and (t. uniquelD<C718)
skr1010 (x. all) where (x. uniquelE>>838) and (x. uniquelE<939)

Selection with 1094 selectivity factor using non-clustered index

retrieve
retrieve
retrieve
retrieve
retrieve
retrieve
retrieve
retrieve
retrieve
retrieve

into
into
into
into
into
into
into
into
into
into

Select 1 Tuple to Screen

retrieve (t. all) where t. unique2D=2001
retrieve (x. all) where x. unique2E =2452
retrieve (t. all) where t. unique2D=3014
retrieve (x. all) where x. unique2E=3613
retrieve (t. all) where t. unique2D=3275

skr101 (t. all) where t. unique1D<(1000

skr102 (x. all) where x. uniquelE>>8999

skr103 (t. all) where (t. unique1D>>791) and (t. uniquelD<1792)
skr104 (x. all) where (x. uniquelE>311)and (x. uniquelE<1312)
skr105 (t. all) where (t. unique1D>>902) and (t. unique1D<{1903)
skr106 (x. all) where (x. uniquelE=>467) and (x. uniquelE<1468)
skr107 (t. all) where (t. unique1D>>887) and (t. unique1D<1888)
skr108 (x. all) where (x. uniquelE>985) and (x. uniquel E<{1986)
skr109 (t. all) where (t. uniquelD>>534) and (t. uniquelD<1535)
skr1010 (x. all) where (x. uniquelE>647) and (x. uniquelE<C1648)

Selection with 194 selectivity factor. Retrieve to Screen

retrieve (t.all) where t. unique2D<C100
retrieve (x. all) where x. unique2E>>9899

retrieve (x. all) where x. unique2E =4799
retrieve (t. all) where t. unique2D=3745
retrieve (x. all) where x. unique2E=23950
retrieve (t. all) where t. unique2D=2217
retrieve (x. all) where x. unique2E=2418

retrieve (t. all) where (t. unique2D>>301) and (t. unique2D<C402)
retrieve (x. all) where (x. unique2E>675) and (x. unique2E<C776)
retrieve (t. all) where (t. unique2D>>964) and (t. unique2D<<1065)
retrieve (x. all) where (x. unique2E>>451) and (x. unique2E<<552)
retrieve (t. all) where (t. unique2D>171)and (t. unique2D<272)
retrieve (x. all) where (x. unique2E<<458) and (x. unique2E<559)
retrieve (t. all) where (t. unique2D>617) and (t. unique2D<718)
retrieve (x. all) where (x. unique2E>>838) and (x. unique2E<939)
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JoinAselB

range of t is tenKtupl range of t is tenKtup2

range of w is tenKtup2 range of w is tenKtupl
retrieve into tmpjl (t. all, w. all) retrieve into tmpj2 (t. all, w. all)

where (t. unique2D=w. unique2E) and (w. unique2E<<1000) where (t. unique2E =w. unique2D) and (w. unique2D<1000)
JoinABprime
range of t is tenKtupl

range of w is Bprimel
retrieve into tmpj3 (t. all, w. all) where (t. unique2D=w. unique2E)

range of t is tenKtup2
range of w is Bprime2
retrieve into tmpj4 (t. all, w. all) where (t. unique2E=w. unique2D)

JoinCselAselB
range of o is oneKtup
range of t is tenKtupl
range of w is tenKtup2
retrieve into tmpj5 (0. all, t. all) where (0. unique2A =t. unique2D)
and (t. unique2D =w. unique2E) and (w. unique2E<C1000) and (t. unique2D<1000)

range of o is oneKtup

range of t is tenKtup2

range of w is tenKtupl

retrieve into tmpjé (0. all, t. all) where (0. unique2A =t. unique2E)

and (. unique2E=w. unique2D) and (w. unique2D<1000) and (t. unique2E<<1000)

sJoinAselB

range of t is tenKtupl

range of w is tenKtup2

retrieve into tmpjl (t. all, w. all)

where (t. uniquelD=w. uniquelE) and (w. uniquel E<C1000)

range of t is tenKtup2

range of w is tenKtupl

retrive innto tmpj2 (. all, w. all) where (t. unigelE=w. uuiquelD) and (w. uniquel D<<1000)

sJoinABprime
range of t is tenKtupl
range of w is Bprimel
retrieve into tmpj3 (t. all, w. all) where (t. uniquelD=w. uniquelE)

range of t is tenKtup2
range of w is Bprime2
retrieve innto tmpj4 (t. all, w. all) where (t. uniquelE=w. uniquelD)

JoinCselAselB

range of o is oneKtup

range of t is tenKtupl

range of w is tenKtup2

retrieve into tmpj5 (0. all, t. all) where (o. uniquelA =t. uniquelD)

and (t. uniquelD=w. uniquelE) and (w. uniquelE<C1000) and (t. uniquelD<<1000)

range of o is oneKtup

range of t is tenKtup2

range of w is tenKtupl

retrieve into tmpj6 (0. all, t. all) where (0. uniquelA =t. uniquelE)

and (t. uniquelE=w. uniquelD) and (w. uniquelD<C1000) and (t. uniquel E<<1000)

Projection Query with 19¢ Selectivity Factor
range of x is tenKtupl
range of y is tenKtup2
retriev into prol (x. twoD, x. fourD, x. tenD, x. twentyD, x. hundredD, x. string4D)
retrieve into pro2(y. twoE, y. fourE, y. tenE, y. twentyE, y. hundredE, y. string4E)
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Projection Query 1000/1000

range of x is oneKtup

Scalar Aggregate

range of t is tenKtupl
retrieve into minl (X=min (t. unique2D))
retrieve into min3 (x=min (t. unique2D})

retrieve unique into prol (x. all)

range of x is tenKtup2
retrieve into min (x=min (x. unique2E))
retrieve into min4 (x=min (x. unique2E))

Aggregate Function Min

range of t is tenKtupl
range of x is tenKtup2

retrieve into
retrieve into
retrieve into
retrieve into

Aggregate Function Sum
retrieve into
retrieve into
retrieve into
retrieve into

Deletion Queries

minl (x=min (t. twothousD by t. hundredD))
min2 (x=min (x. twothousE by x. hundredE))
min3 (X=min (t. twothousD by t. hundredD))
min4 (x=min (x. twothousE by x. hundredE))

suml (x=sum (t. twothousD by t. hundredD))
sum2 (x=sum (x. twothousE by x. hundredE))
sum3 (x=sum (t. twothousD by t. hundredD))
sum4 (x =sum (x. twothousE by x. hundredE))

range of x is tenKtupl

delete x where x. unique2D=10001
delete x where x. unique2D=10002
delete x where x. unique2D=10003
delete x where x. unique2D=10004
delete x where x. unique2D=10005

range of y is tenKtup2

delete y where y. unique2E=10001
delete y where y. unique2E =10002
delete y where y. unique2E=10003
delete y where y. unique2E=10004
delete y where y. unique2E=10005

Modify Key Attribute

range of t is tenKtupl
range of x is tenKtup2

replace
replace
replace
replace
replace
replace
replace
replace
replace
replace

t (unique2D=10001) where t. unique2D=1491
X (unique2E=10001) where x. unique2E=1491
t (unique2D=1491) where t. unique2D=8075
X (unique2E =1491) where x. unique2E=8075
t (unique2D =8075) where t. unique2D=74

X (unique2E =8075) where Xx. unique2E=74

t (unique2D =74) where t. unique2D="7023

x (unique2E=74) where x. unique2E=7023

t (unique2D=7023) where t. unique2D=10001
X (unique2E =7023) where x. unique2E=10001

Modify Non-Key Attribute

replace
replace
replace
replace
replace
replace
replace
replace
replace
replace

t (unique1D=10001) where t. uniquelD=1491
X (uniquel E=10001) where x. uniquelE=1491
t (uniquelD=1491) where t. uniquelD=8075
x (uniquel E=1491) where x. uniquelE=8075
t (uniquelD=28075) where t. uniquelD="74

X (uniquel E=28075) where x. uniquelE=74

t (uniquelD=74) where t. uniquelD="7023

X (uniquelE=74) where x. uniquelE=7023

t (uniquelD=7023) where t. uniquelD=10001
X (uniquelE=7023) where x. uniquelE=10001
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Append Queries

append to tenKtupl (unique2D=10001, uniquelD="74, twoD=0, fourD=2, tenD =0, twentyD=10, hundredD=50,
thousandD =688, twothousD=1950, fivethousD=4950, tenthousD =9950, odd100D =1, even100D =100
stringulD=“MXXXXXXXXXXXXXXXXXXXXXXXXXGXXXXXXXXXXXXXXXKXXXXKXXXXC",
stringu2D = “GXXXXXXXXXXXXXXXXKXXXXXXXXCXXXXXXXXXXXXXXXXXXXXXXXXA",
string4D=“OXXXXXXXXXXXXXXXXXXXXXXXXXOXXXXXXXXXXXXXXXXXXXXXXXXO")

append to tenKtup2 (unique2E=10001, uniquelE=74, twoE =0, fourE=2, tenE=0, twentyE=10, hundredE =50,
thousandE =688, twothousE =1950, fivethousE =4950, tenthousE =9950, odd100E = 1, even100E =100,
StringulE="“MXXXXXXXXXXXXXXXXXXXXXXXXXGXXXXXXXXXXXXXXXXXXXXXXXXC",
stringu2E = “GXXXXXXXXXXXXXXXXXXXXXXXXXCXXXXXXXXXXXXXXXXXXXXXXXXA",
stringlE = “OXXXXXXXXXXXXXXXXXXXXXXXXXOXXXXXXXXXXXXXXXXXXXXXXXXO")

append to tenKtupl (unique2D=10002, uniquelD=74, twoD=0, fourD=2, tenD=0, twentyD =10, hundredD=50,
thousandD =688, twothousD= 1950, fivethousD=4950, tenthousD=9950, odd100D=1, even100D =100,
stringul D= “MXXXXXXXXXXXXXXXXXXXXXXXXXGXXXXXXXXXXXXKXXKXXXXXXXXC",
stringu2D = “GXXXXXXXXXXXXXXXXXXXXXXXXXCXXXXXXXXXXXXXXXXXXXXXXXXA",
string4D = “OXXXXXXXXXXXXXXXXXXXXXXXXXOXXXXXXXXXXXXXXXXXXXXXXXXO")

append to tenKtup2 (unique2E=10002, uniquelE="74, twoE=0, fourE=2, tenE=0, twentyE=10, hundredE =50,
thousandE =688, twothousE=1950, fivethousE =4950, tenthousE = 9950, odd100E=1, even100E =100,
stringul E=“MXXXXXXXXXXXXXXXXXXXXXXXXXCXXXXXXXXXXXXXXXXXXXXXXXXC",
Stringu2E = “GXXXXXXXXXXXXXXXXXXXXXXXXXCXXXXXXXXXXXXXXXXXXXXXXXXA",
string4E = “OXXXXXXXXXXXXXXXXXXXXXXXXXOXXXXXXXXXXXXXXXXXXXXXXXXO")

append to tenKtupl (unique2D=10003, uniquelD="74, twoD=0, fourD=2, tenD=0, twentyD =10, hundredD =50,
thousand D =688, twothousD =1950, fivethousD=4950, tenthousD =9950, odd100D =1, even100D =100,
stringulD = “MXXXXXXXXXXXXXXXXXXXXXXXXXGXXXXXXXXXXXXXXXXXXXXXxXxXC”,
stringu2D = “GXXXXXXXXXXXXXXXXXXXXXXXXXCXXXXXXXXXXXXXXXXKXXXXXXXA",
string4D = “OXXXXXXXXXXXXXXXXXXXXXXXXXOXXXXXXXXXXXXXXXXXXXXXXXxXO")

append to tenKtup2 (unique2E=10003, uniquelE=74, twoE =0, fourE=2, tenE=0, twentyE =10, hundredE =50,
thousandE =688, twothousE =1950, fivethousE =4950, tenthousE =9950, odd100E =1, even100E =100,
stringulE=“MXXXXXXXXXXXXXXXXXXXXXXXXXGXXXXXXXXXXXXXXXXXXXXXXXXC",
stringu2E = “GXXXXXXXXXXXXXXXXXXXXXXXXXCXXXXXXXXXXXXXXXXXXXXXXXXA",
string4E = “OXXXXXXXXXXXXXXXXXXXXXXXXXOXXXXXXXXXXXXXXXXXXXXXXXXO")

append to tenKtupl (unique2D=10004, uniquelD=74, twoD=0, fourD=2, tenD =0, twentyD=10, hundredD=50,
thousandD =688, twothousD=1950, fivethousD= 4950, tenthousD =9950, odd100D =1, even100D =100,
stringulD = “MXXXXXXXXXXXXXXXXXXXXXXXXXGXXXXXXXXXXXXXXXXXXXXXXxxxC",
stringu2D=“GXXXXXXXXXXXXXXXXXXXXXXXXXCXXXXXXXXXXXXXXXXXXXXXXXXA",
string4D = “OXXXXXXXXXXXXXXXXXXXXXXXXXOXXXXXXXXXXXXXXXXXXXXXXXXO")

append to tenKtup2 (unique2E =10004, uniquelE=74, twoE=0, fourE=2, tenE=0, twentyE =10, hundredE =50,
thousandE =688, twothousE =1950, fivethousE = 4950, tenthousE=9950, odd100E =1, even100E =100,
stringulE = “MxXXXXXXXXXXXXXXXXXXXXXXXXGXXXXXXXXXXXXXXXXXXXXXXxXXC",
stringu2E = “GXXXXXXXXXXXXXXXXXXXXXXXXXCXXXXXXXXXXXXXXXXXXXXXXXXA",
stringudE = “OXXXXXXXXXXXXXXXXXXXXXXXXXOXXXXXXXXXXXXXXXXKXXXXXXXXO")

appond to tenKtupl (unique2D=10005, uniquel D=74, twoD=0, fourD=2, tenD=0, twentyD=10, hundred D=50,
thousand D=688, twothousD=1950, fivethousD=4950, tenthousD =9950, 0dd100D =1, even100D =100,
stringulD=“MXXXXXXXXXXXXXXXXXXXXXXXXXGXXXXXXXXXXXXXXXXXXXXXXXXC",
stringu2D = “GXXXXXXXXXXXXXXXXXXXXXXXXXCXXXXXXXXKXXXXXXXXXXXXXXXA”,
string4D = “OXXXXXXXXXXXXXXXXXXXXXXXXXOXXXXXXXXXXXXXXXXXXXXXXXXO")

append to tenKtup2 (unique2E=10005, uniquelE=74, twoE=0, fourE=2, tenE=0, twentyE =10, hundredE=50,
thousandE =688, twothousE =1950, fivethousE = 4950, tenthousE =9950, odd100E =1, even100E =100,
stringulE = “MXXXXXXXXXXXXXXXXXXXXXXXXXGXXXXXXXXXXXXXXXXXXXXXXXXC",
stringu2E = “GXXXXXXXXXXXXXXXXXXXXXXXXXCXXXXXXXXXXXXXXXXXXXXXXXXA”,
string4E = “OXXXXXXXXXXXXXXXXXXXXXXXXXOXXXXXXXXXXXXXXXXXXXXXXXXO")



