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GERMPLASM BANK INFORMATION RETRIEVAL SYSTEM

ABSTRACT

The germplasm data bunk is a computer file of all
existing informatior. on 78 Jde-oriptors (morphoagron-
omic and GEU traits: for about 41,000 cultivars in
the world rice collevtion, 1o rapidly and accurately
get information from this tile, o Germplasm Bank
Information Retrieval (GBIRET) program was developed
in 1976. The program retrieve. aml displavs date
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from the data bank based on a joint specification of
one or more of the descriptors in the file.

This paper describes the germplosm data pank, details
use of the GBIRET program, and lists the source
program.

18; Kwanchai A. Gomez, statistician, Domingo Tuazon, former reugnrch aﬁsist?nt. and Nofa Epifania Nano, research
assistant, International Rice Research Institeee (IRRID), Los Banos, Philippines. Submitted to the IRRI Research

Paper Series Committee November 1179,
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GERMPLASM BANK INFORMATION RETRIEVAL SYSTEM

The Internationa! Rice Research Institute (IRR1) has,
since 1961, served as the central depository for

the world's rice germplasm. The IRRl germplase bank
receives sced samples from all over the world and,

in turn, disscminates sceds and information to the
world's rice scientists. The geroplasn bank now
holds about %8,000 repastered accessions of Or.za
sativ: and thousands of accesstons are added
annually,

all cultivars in the germplasn bank are planted at
least once to pather data on their aorpholopic and
agronomic traits (Fig. 1, characters 5-42) and to
identifv desirable traits such as high protein level
and resistance to insects, discases, drought, and
toxic soils (Fig. 1, characters $3-78).

The volurme of data for this world collection ot rice
is enormous -- about 1.4 aillion records trom 78
descriptors of about 41,000 accessions.  To nanage
these data, a computerized data managenent svsten
was developed. The svsten stores existing data for
all the rice accessioas in the germplasn bank in
appeopriate data files that allow casy, rapid, and
Jecurate dccess to all existing information,

A feature of the svsien is the Germplasn Bank
lnformation Retrieval (GBIRET) program, developed
ot IRKi in 1970. 1t vcan rapidly and svstematically
retrieve fron the gerzplass data ban, inforaation
required by rice scievntists at IRRL and in national
rice 1aprovesent prograns.

We deseribe the major features of the germplasnm
computer Jdata bank and the GSIRET progran and incluae
detailed instructions tor its ose and a listing of
the source progran.

THE GERMPLASM DATH BARK

The germplase data bank contains existing information
ou each accession for all the 78 descriptors-charac-
ters listed in Figure 1. The first 42 descrintors
are recorded by the genetic resources staff.  Experi-
mental methods and data collection schenes for these

characters are described in the Trra. 0 o) e
owltivars m P brecitns Tivea (O, aativa L) Inothe
popdd o Dot o o sk Dmtemaetonal Rioe Hesearen

Ireaeftcte (IRR1 1970), The remaining 36 traits are
rccorded as a result of screening at [RR1 by teams
of scientists in the Institute's Genetic Evaluation
and litilization (GEL) program. 1he GEY osrogram is
interdiveiplinary and problec-oriented. Vach team
acmber centributes specialized knowledge .0 a joint
etfort of aeve'oaring and identifying rice varieties
that are outstanding in such characters as high
protein content and resistance to or tolerance for
adverse environments and pests (IRR1 1975). These
characters are generally reterred to as GEU traits.

All charvacters and traits of accessions in the germ-
plasm data bank are determined at 1RRl. Some traits,
such as maturity and reaction to diseases and insects,
may vary when grown in other envirouments or sub-
jected to other strains or biotypes oi disecases and
insects,

Although all accessions in the germplasm bank are
characterized by all the 38 morphoagronomic traits,
not all accessions are screened for cach GEU trait.
For example, of the 40,768 accessions in the germ-
plasa data file, only 21,405 have been screened for
bacterial leaf blight, 19,115 for resistance to rice
vhorl maggot, and 14,519 for amylose content.

Tue geraplasm data file consists ¢t a 5-coluemn
accession nuaber, which uniquely identifies cach

rice varicty, and a chain o! records correspouding

to existing information ou all traits of ecach regis-
tered accession,  The file is maintained in sorted
order based on accession number, To service the
regular updating of the germplasm data file, two
conputer programs were developed at IRRI: one for
the validation of the row data and another for the
additien of new data te the file or for the deletio:,
or change in existing data, or both (Gome» et al 1977)

The data fomat is a fixed one. Within a given entry,
a unique physical location is assigned to each
characeer (or ‘escriptor) repardless of the presence
or absence of data of a given field,

A sample data sheet for recording some of the
morphoagrononic traits is shown in Figure 2. 3Such

a sheet facilitates the collection of data that can
be encoded directly onto cords or magnetic tape, i.e.
without the need for intermediate transfer of data.
To facilitate data encoding, a code number is
ansigned to each country and experimental station o
indtcate the origin and source of sceeds (IRRD 1970) .,

Data «n GEU traits are recorded on a trait basis,
D~1a sheets, such as the one shown in Figure 3, are
cozputer-gencrated from the gernplasm data file
specifically for cach GEU scientist, depending on
the specific set of acces,ions he is screening and
the GEU trait of interest. Such a form facilitates
data recording and minimizes transcription errors.

THE GDIRET PROGRAM

The GBIRET program
from the germplasm
fication of one ur
traits in the file.
of GRIRET is illust

aims to retrieve and display data
data bank based on a joint speci-
more of the characteristics or
The top-level program flowchart
rated in Figure 4, The source

program is given in Appendix 1.






150 cm and grains longer than 6.5 om, with
maturity of more than 160 days, and are resis-
tant to blast and bacterial leaf blight, is

shown in Figure 6. 0f 40,768 accessions in the

germplasm data bank. 4 were Tound Lo satisfy
the conditions specified. Only 28,208 acces-
sions have data on varietal type, 28,112 on
cula length, 28,259 on grain leagth, 28,188 on
maturitv, 21,405 on ba~terial leaf blight, and
17,833 on blast.

J. Program limitation

The presept version of the GBIRET program con-
tains the following restrictions:
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Fig. 2. A sanple data sheet for recording
morphoagrononic traits.
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e the maximum number of criterion descriptors
allowed is 203

e the maximum number of descriptors that can

5

be specified in cither the OUTPUT card or the

LIST? card is 10; and

e the program processes logical expression in
the QUERY card from left to right without 2ay

logical connective precedence rule.
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Fig. 3.

in sereening specifred avoesstons an the IRRD wern-

plasa bank tor GEU traits.

A sanple computer-generated data sheet usend
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sSTOP

Process
Card
NO
Read Output
Germplasm Routine
Record
Print ]
Retrieval
Summary Retriceval
Routine
List?
Routine
. n\ NO
YES /go[ f

File

Fig. 4. Top level program flowchait of the Gemplasm Bank Information Retriceval
(GBIRET) program,
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Fig. 5. Information retrieval request form,
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Fig. 6. An cxanple of a printout output in the GBIRET program.
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Appendix I. GBIRET PROGRAM LISTING.
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This is an abridged versioa of the GBIRET program for use only with the first 42

descriptors, out of the 78 as listed in Fig. 1, that are more commounly used. Readers
who wish to have the program listing for the unabridged verslon can requast It {rom

Statistics Department, IRRIL,

IDENTIFICATION UIVISIONG
PRUGRAM=-ID, InRG83ETL,
cNVIRONMENT DIVISIGN,.
INPUT-0UTPUT SECTINN,
FILE=CCHTRIL,.
SELECT CONTRIL=CARD 85SIG To JT=S=FlLtl.

SELECT GERYPLASM-FILE ASSIGN T uT=5~FIiLEl,

SELECT PRINT=FILE ASSIGHN T UT->~FilLt3.
SELECT TEMP=FILE ASSIGN TO JT=S—FllLt4e.
DATA DIVISIINe.
FILE SECTIuNe
FO CUNTAUL=-CLrO
BLCCK CINTAINS D RECGRDS
LABEL FeCORD UMITTED
CGATA Al CORa 1S CONTPIL=DATH,.
01 CONIROL=0OuTa.

02 CoMv¥aANY PIC xX{6)e
02 KOOIt PIC Xe
02 TTL.
03 X=vala Ple X WLOCURS 736

FD  GLRMPLASM=rFIlLet «bCCROING FCUc IS F
LABEL &cCUND STaRDaQQR
BLCCK CIONTAINS 0 [eCunus
DATA F=CJURD IS5 HLRAMPLASM=DATA,

01 GLRMPLASM=DATA.

02 ARtA-1l,
03 XxA(C PIC XXXXX,
03 VAR PIC X(30).
03 XSSU PIC XXXXX,
03 XORG PIC XXX,
03 XFGA PIC XXAXe
03 XVGF PIC Xe
03 XSHT PIC XX,
03 xutLl PIC XXXo
03 XBLwe
04 w=t) PIC X
04 D=N:} PIC X
03 XuLP PIC Xeo
03 XHFA PIC Xe
03 xBLC PIL Xe
03 XLSC PIC X
03 XLLT PIC XXe
03 XLLC PIC X
03 xCOC PIC X
03 XAUC PIC Xeo
03 xtLT PIC XXXeo
035 XCN:) PIC XX,
C3 XCAS PIC X
03 xCiA PIC XX
03 XxCST PIC Xeo
03 XINC PIC Xe
U3 xpPLT Pl XXe
03 XPTY PIC Xeo
03 XPiX PIC Ke
g3 XPIH Pl Xe
03 XGHLe
04 w="1 PIC XXeo
04 =N FIC X
03 XGRWe
04 w=H.) PIC Xe

04 =Nt PIC X

[~520J1¢C
i~0JJJ20
livsuJuad
[EUPRINCY]
1300953
1+6o0U0060
I1+50)017¢C
I-35J)3JR0
1n0 2090
1¢0JIV100
[nGII110
1-GuJdlev
1-,00150
1+G001490
1~6U0J1%0
[~330160
1.GUJI17Y
I<4U118GC
1~G0J190
1-uC0230
1€50021C
1a350220
In00230
InLJUZ40
IR 30J02%9
1.69)200
186:)J¢17C
[nGUJI23)
120GVU24%0
18500300
InG3J10
12500320
IRGUJISC
IRGUJ 340
IRGUI35C
1RGOV 360
1360Ua 7Y
InGUJc8C
IRGUuU sy
| RV IV ETH
I 600410
I«GUV4c0
IRGOI4G 3L
1850J)440
IxG0J4%0
InGOU400
| FXVIVA L X
| CYPRN LT 1Y)
1350049 C
I146udb00
IRGUIS 1Y
180 U5 LU
IhoUU550
IhGNI540
IO R B P T)
1r.GIV500
IRGUIBTC
1<60058¢
IRGCUSYC
TN VY
IKGJJolY
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D

Q1
F

RJ

03 xXSLT PIC Xe
03 xSLC PIL X,
C3 XLCH PIC X.
03 XxAPC PIC Xe
03 X4Pr PIC Xe
03 xACD PIC Xe
U2 rSTC P1C Xe
€3 xSuc PIC Xo
02 Xr4s oIC X.
03 Xt T PiC X
02 XxXSPF PIC X
03 XGwT PIC xX,
03 xSSC PIC Xeo
03 XMAT P10 XXXe
02 ARLA=2 K=DCFINTS AKca=]1,
02 ACC PIC 99999,
C3 FILLER PIC X(39).
03 SS9 PIC 9%%69,
83 CFG PIC 999,
03 FGM PIC 99cq,
03 VGR PIC 9.
03 SHT PIC 3.
03 L7 PIC 999,
03 YL w PIC 99,
C5> pLp PIC 9,
C3 FA PIC 9,
C3 iLC PIC 9.
C3 L>¢ PIC 9.
95 LLT PIC 99,
03 LLC PIC <,
02 CCC PIC 9.
03 AUL PIC 9,
03 CLTY PIC G6G¢,
03 Cue PIC 99,
03 CAYS PIC 9.
0: CHA PIC 9.
C3 CST PIC 9.
03 INC PIC Y.
03 PL1T FIC vy,
v3 PTY PIC fie
3 PEX PIC
03 PTh PIC 9.
C3 GkL DIC vve,
C3 SR PIC 9,
03 SLT PIC 9.
C3 S5LC FIL 9.
0: LCF PIC e
C3 APC PIC 4,
C2 APE PIC 9.
05 AaC. PIC 1.
03 STC PIL Y.
03 SuC PIC v,
03 oM> PIC 9,
03 FNT Pl S
03 SPF L Y
03 6wl vIf 9,
03 S5¢ I Y,
€3 421 PIe o,
Pe ] MT=r JLL
LABRLL 0k GV To.,
HLLCK CITal e O g oy
Cala w0 Y. 15 LA R,
LPa Pl &Al}35).
TLoP=t Ly e s atlaen 2 IS F

LAVLL + Cu O STatalait

BLUCK o INTALWS O ~eClins
CATA & CI~D 1, T MP=DAT A

TEFPP=DLTA

PIC Xx(1lT0),

160G JJE20
IRGOJ630D
14GUJ640
12690650
115609669
IRGUVGTC
1600680
In3336%0
1GI0TIV
1GYJ710
1603720
14GUJ730
InGII74C
IkGJIT50
14600760
IRGOJTTC
IRGQU 180
IFG0J790
IRGeuBue
IRGCO810
IRGCOe20
16628130
1RG0UE840
IRGCeese
I15GC3860
IRGCIBTC
1-6CJ980
In6C2890
1AG0J900
13680919
1¢5CJ92¢
Ik3CJ930
IRGCI64C
1RGCU950
IRGUUY60
IxGCUGT7C
ISGOV980
1#.G00990
IRGCQ10uC
IRGG1010
IRGO102C
IRGO1030
IkG01040
IKGJU105C
IFGU1J00
INGOICTC
I1AGU0lvag
1:6014SC
InGCL10C
I}GeL110
InL01120
inGULliong
IvGLUl 140
1AG6C1 150
Ihuclleo
1R60147¢
1601189
I~63119C
1nGU1200
1LGel210
1~GJdlced
I~GULl230
110l ¢q0
Inuul 250
A6 260
| Y VER I
[ ENVIV) P 1))
163490
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32 N='.ul

Ve h=U'in

C2 CuVve
03 &M

N2 X=CnT
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J2 CRT=2

s CRT-3

02 (rT=4

2 CLT=>5

02 Crl.
03 N=CRIT

02 0P,
03 1P-1
03 _.p=?

o2 Cun,
VERRWLN]]
(VB (;'-"‘4_‘
03 Clis

J2 K-UiK

02 F"_‘.
03 A=
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O3 =)
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03
Jo
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a3
03
03
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(\B]
0l
02
03
03
02
vl
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01
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OO WwceE.o
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Pl
ha {"
fIC
ric
Pl
PlC
PIC
Pl
vlig
PiL
Ple
PIC
Pl
PiL
plcC
Ple

PIC

rIc
PlL
°lC
PIC
PIC
o1
Pl

PIC

FIC
PicC

o1C
PlC
nic
PIL

™G
vlC
PIC

PIC
PIC
PIC
Ple
PIC
Ple
Pic
PlL
PIC
PlC
PlC
Pl
PIC
r1c
Pir
PlC
vl
2L
PLC
Pl
»ic
IR
A
21

rloa) VoL JE ALL X%,

19,
tYe
as
719,
99,
Q.
qq.
1w 39
NG Y,
29969 VALUL Je
9,
Yo,
9 TCCUR> 0.
boLLCURS 20U,
996409 JLCUKS 2D
9 LTCUNt 20,
Pl 69 JCCURS 1V
Q9 (CCUrS 20,

K CCURS 126

X{5)  JUST kluHTe.
Xe

XXa

XXAe

XXXXeo

XXXKKe

X LLCURS De

Ko
X

Xeo
Xe
Xeo
99999 LLLCUFrS lJe

X% JLT nIGHT,
X V‘LU.. ..'o
Xe

X{.2) VaLue tand
X{lc<) VALUE '35>
X012) vatue ¢ el
X{lc) vilur *Fay
X(12) viLUL 'VG
X{lc) vaLuL *59M1
X(12) valuL *sLLT
X{1Z2) ViLUL YdLnD
X(12) VALUL *iLPE
Xt1c) vALUE 'uLta
K{1J) vaulut 'olue
rAl1d) varden 'LsCu
Xilc) valuUt *LIGLT
X(1c) value ‘LicCld
X{lo) VALUL *uio
L01Z) vaLlue 'adt
X{1c) varul oLl
XE12) VaLdl *Lun,
X{1o) valUe 'CJdaxs
x(1:.) vatur 'Cubl
X{1o) velut *LUST
Allo) VaLut 't
X(12) v.bde *9LT
Xl1c) value 'PTY
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1+Gu13C0
1'ae13ld
| R VIVE RSN
1° G50
t*HhvioaC
[<52313%0
Iha0L e 0
IFG2137C
I<GCLi8C
1-63913%0
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02 F PIC X(12) vaALut 'Pox ‘e
03 F PIC X{12) VALUEL *'PTF ‘.
02 F PIC X{12) vaL Ul GRLT LIS
03 F PIC a{1) ValJr *Sewme, ‘e
03 F PIC A€12) valus 'SLLT LS
03 F O1C x{1le) ViLue 'SLC.. 'e
63 F PIC X{12) varur 'Lt ‘e
03 F PIC X(1.) vILur tav(. ‘e
V3 F PIC X{(!2) ViaLUe tamie ',
Gl F PG XLl VeLun thal ‘e
03 F LT X(LS) vitue 'uTC. ',
03 F Ple A(Ll) valuo YLl L
03 F PIC X(.2) Vaeue v, iy ‘e
03 F Pl <0120 viaLue Yoab ‘e
02 F PIC k1) Vet '50aF ‘.
J?2 r PR XE1Z2) vato. 'L LI
03 F PLO XL valut 95, ',
Js F Ploe X151 vaLtye i ‘e
Q2 LT=¢ SNENFINS LT-),
Cl Nisc Piv XK(12) - (rury 47,
2 LT=:2 S D-FN_5 1 T-2,
4 ouMy L. Klol).
03 x)Ha rle x(12) Joeuby wie
A LT=4,
04 FlLLen PIC XUZ29) vapLu 0 e Feod 8
04 FILLEK PIC Xt24) veal) ' V-“‘A.Y'J-.A:Ll Wodlaus '
& FILLsr 910 XU24) VeiLus ' Lao, L~ Wt 0
C4 FILLER PIC XUZ4) VALY ' “bwTe L..rofTh Liau.. *
04 FILLEN PIT XU24) VaLUi " Llndl.  LLibwe~ Adoqol-
Jé FlLLes PlL x(24) Vepue ! L val LUy '
G4 FILLI- PLIC Rl2e) Varu. ' waww col Y Tl el
04 FILL-" P10 2024) Val™e ' PL ol vaalel wasiCL. 0
04 FilLte~ PIC KM24) vetar 'or 40, [V B Lol
04 FILLIN PUC X024) VILJE ' S1el Mool ol Ve L " 'a ¢
04 FILLL: PIC X{24) VALUL '2u,0 5Ly, “ec ay '
Ca FILLCr PIC KU24) VALUE ' LTuuba 5 2T _ ey ) 0
04 FILLek Pl X{24) VALUL Y0 o 2SP 90 In Lot )d )~
04 FILLCS PIC XULle) vAaLue ‘e
C2 LT=5 #eItFINeS LT=4,
03 HDke-} PIC X(8) JLlUXS 4Hia
02 LT‘U.
G4 FlLLEN PIC £{24) vaLUL ' u J~Lt alul s Gede 2J?
U4 FILLCR PIC X{24) ValUt ' GedUP  mip 16T LenGTs Y
Q4 FILLES PIC X{24) VALUL * widTre o150 Flearwal -°
04 FILLEF PLIC X(24) vaLul ' o _LJF Lo, LENlnTH
Jé FlLLe Y PLC XU24) VALUY Y CulUr LibL . Lol e ’
O4 FIlLLEn Ple x124) VAaLur ' Lei6GTh UM - wNoL: '
04 FluLin, PIC XUc24) VaL it "Llati b wsirl, T L0 0
Q4 FLLLEE PIC XUo4) Vil st ' LV uLThk Tvp, cKyonTw 0
04 FILL¥e PIC XU24) VALUY Yhrchyam LivaTF 1T
04 FILLEY PIC XU24) VALIL ' Le*nTe  IoLo walls
04 FILLER PIC X{24) VaulJe ' LuUL:~  Pef8 gup Ol - '
04 FILLEY Plu X{c4) VALUE * oL .n oL Sl !
34 FlLLer PIC X{24) vaLut * TY¥; f¢ Tle  atlong ¢
J& FILLCFR PIC XOL6) veruar *ScacaCoaaTu lTys,

32 LT« B OLFINLS LT=0a
05 Hur=2

PIC X(2) LELINY 4,4

02 LT~d PLO XELad JALUE 'O LTOTLeGe v e
U2 LT=% Rkl S LT=2,
01 )p-Llr Plh £ X i(,r It 2 e

~hktir=SY 57 UT,

IO LRRG =40, 00 dle A0 0) velh S0 S,

02 OATA=tE, L7 07 )) Value S0%00 se

Fu=U,

g2 HlLL .- Paow AELL) Vol s G,

02 L. Sl b)) VL), Uyt -ty

we Vb uem b L. oxle ),

JS sl w Pre ag1.)
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G2 FILLE= PIC X{CL) ValUE ‘Pauits ', Iab0260.

Cz P-CTk PIC $96. 1=Ge267.

01 +0G-le IRG02080
2 FILLUA PIC XUL5) ViLUE 3S¢ACES, 12GJ26%C

e TIL=-1 PIC X(73)e IRGS2T0C

0l FDG=ce 1I6GC2T40
cZ FlLL-= PIC X{25) VALUL SP4LCcSe 12602720

Ce TTL-2 PIC X{73). f«G0cT>5C

01l rDG=5. . IRGO2740
0c FILLER PIC X(c5) valLut SPACLS. 1602750

g2 TiL-3 PIC X(73). IRG02760

dl  rDOG=4. IRGC2117C
32 FILLIA PIC XX VALUL SPACFES, IRG0278C

€2 FILLER PIC x{5) VALULt "ALCNe'. 18G02790

ce F PIC X{32) VALUE 5PACLSe. IRGC230C

€2 CARMEN] PIC X{90) ValUE SPACLS. InGC2810

02 N-=MY]1l REDCFINGS CAFYENL. IRGC2820

03 F UCCURS 10, IkKGC2850

J4 F PIC Xe IRGC2Y40

34 LPR] PIC X(&)e IRGG2858

01 HDG-5. 1RG02800
Cz FIlLLE® PIC xXX vaLur SPAC.:S. IRGC2517C

02 FILLcA PIC XXX VALU. "NCe'. 15GC288C

0z F PIC X(5) ValJF 35PACES. IRGC2690

3¢ FILLER PIC X(le) VALUE *VARIETY NAME', IRGC250C

c2 F PIC X{17) VALUE SPALES. Ifae?2slo

Cc CAkRMEN? PIC X(90) VulLUE SPACSS. IkGC2920

02 NEMYZ PEOCFINLS CaxMiNhce. 12GC26390

03 F CCCURS 10, IRGC2940

d4 F PIC Xe IRGC2950

04 LPF. PIC X{2)e IRGC2960

01 OTL-LINE. IkGC2970
C2 FILLLR PIC XX VAL ,¢ SPACtSe IRGC2%48C

02 WACC PIC X(5). IkGC269C

02 F PIC X VALUE SPACt. IRGG3300

02 WVAR PIC X{(30),. IRGO301C

02 F PIC x{6) vALUE SPACES. IRG030<0

02 CAnMENS PIC x{SU) VALUE SPACES. I1kGD3030

02 NLMY3 RLDEFINES CAFMENS. IKGJ3040

03 F AQCCURS 1J. IRC03050

04 W=k PIC X{5). 1R(,33069

d4 F PIC XXXXo IRGO>07C

i FOG=6e IRGO308V
02 FILLER PIC X VALUL SPiCt. IRG03090

G2 FILlLLCER P1C Xx(40) VALUL ALL °'~?', 1G33100

C2 FILLER PIC X(18) vaLut ' MO UF RETnleval IRGU3L10

02 FILLEK P1C X(74) valLut ALL '-', IRGU3I120

0l END=HD-1. IRGCH136
C2 FILLER Pl X(7) VvaLUt SPaCLtSe IRGI314C

02 FILLER PIC X{%b6) valuyt aLL *'=-*, IRGOILSU

01 ENO-HD-2. IRGO316J
02 F PIC X(9) vaLUL SPaACLSe 1iG0517C

Q2 FILLER Pl X{3Z) valte IFGC3iEC
YSQUMMARY UF KRLETRILVED INFURMATIONY, IkGS3ivo

01l END-HD-3. [2603200
02 F PIC A{1J) VALUE 3PACH:S, [<{GCHr210

02 FILLCR PIC X(31) vaLut 1503220
""Ge OF ACCESHINNS wlTH UNKIlwie ¢, 1nGLL250

02 w=0L5C PIC »{1l.) VeLUl SPACLS. InGC3ZC

302 FlLLcuex PlC AxX veLL. Y = I¥GCU3250

02 WA-ULK Ml LLLlN. 1333460

0L  ENU=hL=%, InGCH217C
v F PIe Atlu) vaLuL SPCioe 1623280

S2 d=LIT PIC X(23)e InGCré9C

02 v=VALUL PIL LL2ilJ. Ixud3300
PENCZIURE CIVISTUN,. i~6GJl3Ly

OPLM=FILbte JPC 0 INFUT .ol ul=Casl JUTPEUT PRIAT=FlLce
MuVe CUrRe iT=DATL T Sdh=1'ATE,

I1<Gado32¢
1ho03550
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START=hiRee MIWE U T30 N=PLES NIUT 10K S T=3NC =CASES 8=CT] 1R8G93340
MOVL SPACES T. TTL=-1 TTL~-e TTL-2a,. 14633350
PERFORM 537=1 TrAnU SZ=X VAYYING J FRCY 1 BEY 1 UATIL 0 > 10. 1-GQ03360

PofFLr? S2-0 Tunt) S2=X VARYLAG J FRACM 1 oY 1 UNTIL J > 2. I<53357C

Ade M Ve 0 TC Ko I76LJ3386C
Ale RCALY CUTRW=Ca¥C AT _ 4 G T3 CLSSE=FILlte {~60339¢C

MOVe 1 T2 | I,GC2400

IF CCM*AND = 'QUYery ' ¢ TC A2, 1:63341C

I[F CCdanY = *CUTPUT! o, T ATX. InGI34c0

IF CGai) = "LiST 20 2 Tu Al [7503430

IF Cue?™al) = 'TITLL ' GO T al2. [<G03440

IF CuvPaNn = "FINISHY (o TC 1. IRGS3450
YOVL P ST LA T L NCOUNTERED AT ' TC (RECA=MESSAGE. InGC3400
MOVe CodTrut=caTia T OATA=CRP DISPLAY ERRI-SYSIUT, [<GC347C

67 TC LIRDIR=5TN, 18303440

A2, AL 1 TL K, 127G 3450
NUVE SPACLS Tu Cutde IKG03500

Ade Pzbl il L3L THAU A=X2 VARYING J FARCM 1 dY 1 UdTIL J > 57 I~G03510
PlbE 0V 4] THRU A=K VARY[ 4G J FLM 1 BY 1 UaTiL J > 12. 1603520

A e YOV v R SLKTPTOY LS 10D Sakae ERCCUNTERT D a4l ¢ irG0sc 20
1C crrilr="1-5S4G0 VIVL COPTEOL=DLTA T DATA-L o~ IK6Q254)
CISPLAY orein=5YL7UT 5V TC 1 ndui=rThe IR503550

Age MoVl J T . NLLC (K) A 1l To I Ta603560
VoVE X=0ATa (1) Tu Ze=1 A0S 0 T- 1 MLV x=0sTa o3 Tu P=2. InGJ3570
PerF_r 2NGL THRU a=X3 VA.Y1dG J Fouv 1 Y 1 UGTIL J D> o I1«G05580
PCVe ' P LTS CONMEY TRALA U LIATZec "1 0 IRGO 3590

Td trhor=1r 35460 Y Ve CooT~ W=0aTa T Dal. - 13G036J90
SIDPLAY “Se b =LYLr T U To c<aZr=n.TA, IRGO3ulV

AS54 MCVL J T fl=gP (K} MDD 2 1. 1 Muve svACe> T X=CRT IRG03620
PEFF.OR™ £5] THIU n=X4 VATYING 3 FalM 1 bY L USTIL J > S I<GQ3630

Loe CXAM[i. A=C~T Fe@LiCIwG LeASivG 0 3y 190, TRGU3€E4C
IF X=C2T I35 NUMLe 1C Mave x=2aT TJ CRIT (K) 14GU3050
clSe Auvi 99999 T.: ChIT (K)e IRGO3660

ADU 1 TJ 1 LF X=04T4 (1) = ¥ v Wiyl K TC H{=1'ASS In5C3670
MLVE D T CON (K) GO TU &ue IkRGOU3680
M3V. SPACes TC Cow IRGO36Y%0
YO D X=2aT4 (1) TC CuNl abid 1 T | IRGO370C
MOWE X=04Taw (1) TC CONZ AVw ) Tu I i~693710
WIve £=DATA ([) TC CLU3 AuL 2 Tu 1 IRGD5720

IF Cun = "n v MYvE 1 TC NCGw (KD ELs% V- < TU 4CUN (Kle 13GU3730

IF X=0aT4 (I} = v ¢ 53 1 > 73 Gu TO 4le InGU3740

GC TD ri. Ia3UL158
ATxe IF Kelic = X' 4uVviE 99 TC ACUT Gu TO 4Ce. IRGC1160
LT voVL SPACES TC CLvo. I<6J3770
PunFORM 4T]1 THAU A=X6 VALYING J FRUEM 1 3Y | JNTIL J > 12e Inud3780

Aa8e AUD 1 17 NuuT fKGcs1sC

PekFUkY A81 THRU A=XT7 VarYIAG J FLP 1 27 | JUGWTIL J D> 90 IRGCZ100)

Gu T A%, 1fuC3d1,

A9 MLVY J TJ a=CUT (KhJulT) ACD L T I 145¢3820
IF x=0aTA (I} = % v (n I > 72 60 TC %0 tLS: e T o7, I~6C,542

Alde MUVY SPACIS TG CC*Ue I-5C5440

ACY 1 T2 INK PEAFLAM 410) THRU A=X9 V2.YINC J Fo4 1 AY L Inoi3d50

LNTIL J > 12. [w3C30060

Alle. 12623870

PeaF-drm L1111 THAU 2=X10 VARYING J FRCY 1 4Y | JIL J > 97 1IRGJ,.180

Gu T Ace [6034890

Allce MUVE J T30 d=uUNK LANK) Ao L Tu | IKGC 3300
IF X=DETA (1) = v v € | > 72 40 Tu &b LS. o, 1+ 310, I~nGSivly
Avde IF Kive = 3% HCVE TTL T30 TTL-4. | EXIVELYPR) ]

IF weiof = 29 MGves TTL To TTL=co | RO T

IfF KQUC = "5 wiyr TIL T, TTL=D. I*GCsv40

ul Tu Al [+6C365)

Ale IF NJUT = 39 PN ULTPUT T.1P=Tile GU 1C JlXe 1~GCis6u
IF 00U > 0 PLEF CRY TEAND TH) Te=tX YA.YLdL 3 Fau 1 vy 1 1<LC5S7¢

LUTie ) > i PoeFLA wr=N) THeU nr=L Xe l~50.;950

BlXe PN INOLT o PPLLC=FlL. . IK5L556¢
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92 READ GIPMPLASHM=FILE AT ENL 60 T END=-The IAG04000
IF ACC > EACC MuVE ACC TO EACC, IFGU4010
ADD 1 T) T=NO. InGU4UL20
IF NNK < 1 GL T 84, 18G04039
PCRFUKM 83 THRU CX VARYING J FRCM 1 4Y 1 UNTIL J > NNKe 1304040
B4e IF N-PaSS < 1 3C TC 5. 1604050
Pave 0 TC J, [#6C4C60
B6e IF J < N=PASS ADC 1 T J PERFIRA H4X Thal 2x-=1 14Gu4d7C
CLSC aDD 1 TC A=-CASZES GL Tu 35. InGC4080
GC T H6. 175624090
35 [F NIUT = 99 MOVE GEnMPLASV=-CATA Ty TZMP-DATA IRG0G4100
aRITL TcMP=DATA GO T3 B2 14604110
If NJUT € 1 GC T6 B2 ¢LSE ALVE XACC T) WACC MUVL VAR TU wVARe[<GJ-+12D
PERFUSM 45X THRU CX VAFYING J FRUM 1 3Y 1 UNTIL J > HJIUT, InG04130
WAITE LPAE FRu3M DTL=LINc AFTZR PLSITICHING 1 IxGU4 140
ACC 1 TC N-LINES IG0+150
IF N=LINES > G HLVE SPACES TC LPar MUVE O TC A=LINES IRGO+160
wRITE L2Aa2 2FTCR PCSITIONING 1 400 1 TC h=PALLe. [2GC4170
IF N=P&GEt > 3 “JVt ALL *=' TC LPaR 13504130
wRITE LPAP AFTzR PCSITIGNING 2 IRGC41%50
MCVE SPACIS T3 LPAR I«G04 .00
wkITE LPAR aFTLR PLSITICNING 2 I8GC4210
wRITE LPas AFTES OLSITICNVING 3 IARGU42 U
PEFFPAY Wk=H) THRU wWh=EX, IR564250
GG T uZ. IR, C4240
£2le MUVE x=DaTa (1) TC COM (J). IRGJ4250
ADL 1 T 1 IF X=DATA (1) = ' ' GO TC A3, {RGI4260
A-xe LX]T, InGJ427C
Alle IF CEME = DESC (J) 67 TC adn, Ir(3C4280
A=-X2e LX]T. 14504290
AGle IF CP = OP=LIT (J) G2 TU A5, IARCGC4?00
A“X}o EXI'I. 1460‘0310
A51e MOVE X=DATA (1)} TC HN-CRIT (J). InGO+ 320
ADC 1 1) 1 IF X=DATA (1) = ¢ v o XT SzKTENCL ELSE GU TO A=X4eIRGC4330
If£ J = 1 *4W: 2T T CRT=1 MCVL LRT-1 TC X=C77 ju TU uo, IRGJ4 340
IF J = 2 oVE €T TC {nT=2 ueve CAT=2 TC X=(AT 3 M0 abe 12604550
IF J = 3 AWe Cal T CAT=C vl CxT=3 To A=C=T i T Ao, [RGU4 L)
IF J = 4 4We £-T Tu CRT=4 wove LhT=4 T X=ChT . T Ao 1aGl4s7J
[F J = 5 AW CAT T} LET=n VWe Cnl=s To X=nT 509 T hbe IRhG0-+3%0
A= A9e LXIT. 11GU43%9
A71le MLVE X=0DsTa (1) TL €L (J) I1RG04400
ADL 1 Tu Il IF X=DATA (1) = % * 5 T de 12600410
A=X6e E£EXIT, I18GGC4420
ABle IF CCMD = X0&5C (J) Go T aYie IRGC 1439
A=-XTa LXiTe 1h604440
L1U0le MPuVE &-0aTA (1) TL Liv (y) 14604450
AIC 1 T HF X=uATA L) = v Y Gu T Al {nGO4 400
A=X9, EXIT, 1RG04417C
Allle IF Co.fid = deze J)Y S50 T Alleo 181G C4 480
A=-X1Ce ZXITe 156044%0
dh=HGe ADD 1 T P=CTe. YV, 2 T2 w=van! N=LINC, InGC45490
WRITE LPAY FALY MU= wbkitr P OITilW1 G O 14534210
MOVL ALL '=' T0 L9A7 w IT. L2%% aFTea POSTTudliG L 12604529
NOWE ALL =% T, oLPA- miaTt LPan AFTes PusalloilaG ] InGCe339)
whITt LPAR F<uv BO5H=]1 &0 TL- v LTI NLw 2. Ini04a540
aal Tt LPAS FoOY FOG-C %9800 P2 3ITE NLIG e IRGI+350
wAalTe LPAL Fegy wZ2¢=2 28Ttr 2051T] 146 e [«6U4560
vyl skaLes T LPAL m gl LPan AFT, « 903 TITaLNl e e InGUsDTC
vyl abkb "= Tu LPA:L a8 [T- L2« AFT PCSITICILG e [5Gl 500
WELTC LPAn K2 b= arfe- POuRTLIONTIG o | BT
RCITS LPar FROY FE=2 T .- P sITIORLGC le | EYH YD)
NV ALL '=* Tu LPar =17 twat AfFTor PUOOITIL ML Lo 1604614
vOV. SPACL> T3 LPA: a-3TL LPAY LFTLe RUSITIUNLIG o 14594604
An=t ke EX]ITe 15604650
TRANS. HLV: i=auT (J) T n v dufR=1 (K) T LPha (J) InGuuo4y
MOVE Hitk~2 Tk} TC LPEZ (J). [~GJ4650

Tr=tXo txlT. L\Gd"bbg
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B3s GU YO C1 C2 €3 L4 C5 C6 C7 C3 C9 210 Z11 Z1z C13 Ci4 CLS Cio IR504670
C17 C12 C19 C20 C21 C22 C23 C24 €25 C26 C27 CeB €29 (30 C51 1£.604680

TU K=utK (J) GO TU CX €LSc GU TO CX. IRGU4930D
TG K=UNK (J) 6T T CX £ELSE GO Tu CX. IkG04940
TU K=UNK (J) GG TU Cx ELSE GU TO CX. IRGC4950

SPACES 420D
SPACLS AJD
SPALES ALO
SPACES A0
SPACES A0

C23e. IF XxPLT
C24. IF XP1Y
C25. IF XPEX
L25. IF XPTH
C27. IF XGRL

€32 C33 C34 C35 €36 C37 €39 €39 C40 C4l 42 IF 504690

OEPENDING JH N-UNK (J). 14504700
Cle IF XACC = SPACES ADU TC K-UNK (J} 5L Tu X ELSY 6J TD CXe 14G04710
C2. IF XSSO = SPACES ADD TO K=uNKR (J) GC TO CX {LS: 39 T3 CXxe 15G0%720
C3. IF XJRG = SPACES A0D TO K=UNK (J) 5C TO Cx £LSE 59 T CXe IRGU4T30
Cée IF XFGH = SPACES AUD Tu K=U~nK (J) 6L TO CX £Lat b0 TS CX, 1kGO%740
C5« IF XVGR = SPACES ADD T K=UNK (J) GC TN CX £LSY Gy Tu LXe [&GO&750
Cé. IF XSHT = SPACES ADD TE K=UNK (J) S0 Ti) CA CLS? 60 Ju CXe 12GU4T60
C7. IF XHLT = SPACES ADOD TO K=UNK (J) G Tu CX ELSE GI T CXe [3G041770
C8. IF XBLW = SPACES ADD TC K=uUxK (J) 30 T €xX =LSE GU TU CXe IRGU4780
C9. IF XxbBLP = SPACES ADD TO K=UNK (J) GC Tu Cx ELSE GJ TOU Cxe IxG04790
Z10e. IF XHFA = SPACES ADD TU K=UNK (J) GC TU €X ELSe GC TC CXe IRGC4800
I1le IF XBLC = SPAC=S 49D TC K~=unk (J) GG TD CX =LSE GU Tu CX. IRGO48i0
212+ 1F ALSC = SPACES ADD TO K=UNK (J) 5C TU CX ELSE GI Tu CXe IaG04B20
Cl3. [+ XLLT = SPACES aAUD TO K=UNK (J) 6C TO CX ELSE G!) TO CXe IRG04330
Cl4e IF XLLC = SPACED ADD TO K=uNK (J) GO TU €x ELSE GU Tu CXe 1kG04340
Cl5. IF XCOC = SPACES ADO T K=UNK (J) GC TC LX ELSe GO 17 CX. IRG04850
Clé. iF xAUC = SPACES ADD TO K=UNK (J) GU TO CX ELSE GU Ty CXe [8G04860
Cal?a IF XCLT = SPACCS ADD TC K=uNK (J) 5C Tu CX eLSE GU TG CXx. 1RGO4BTC
Clae IF XCNJ = SPACES AUL T K=ysK (J) 60 TO CXx ELSE GU TO CXe IRGUZ3BO
Cl9. IF XCAG = SPACES aJ0 TCO K=JhK (J) GC TU CX ELSE GO TU CX. IRGC4890
C20. IF XCO£ = SP4CcS AUN TU K=UNK (J) GL TO £X 5LSE GO TO CX, IRGO4S0O0
C2le IF XCST = SPACSS aDD K=UHK LJ) G0 Tu TX ELSE GG TO CXx. 13G04910
Cl2e IF XINC = sPACES ADD TO K=uUHK (J) GG TU (X ELSE GO TU CXe IRG04920

Tu K=UNK (J) GC T9 €X ZLSE GO TJ CXe IRG04960
TO K=MK (J) GG TO CX ELSE GU TO CXe IRGI4970

il el el ol adi ol ol ol el ol el il o e o e ol U Tl G,
-
-

C28s IF XGSW = SPACES ALD TO K=JNK (J) 6D Tu CX ELSE GO TO CXe IRG04980
C23« IF XSLT = SPACIS ADD Tu K=UMK (J) oC Tu CX cLSC GO TG CX. IRG049S0
C30. IF XSLC = SPACES ADD YU K=UNK (J4) GG Tu CX ELSE GU TO CXe IRGO5000
C3le IF XLCR = SPACES AVUL TC K=uNK (J) 4506 TU CX ELS:E GU TU CXe IRGO5010
C32. IF XAPC = SPACcS ADD TC K=u%Nk (J} Su TU CX ELS:Z GU TO CX, IRGO5020
C33, IF xAPR = SPACES AUD TG R=UNK (J) GG TO CX ELSE GC TO CXe IXG05030
C34s IF XAC) = SPACES ADD Tt X=JhK (J) 50 Tu CX ELSe GU TO CXe IARGOS5040
C35. IF XSTC = SPACCS AID TC X=UNK (J) GG Tu CX ©lSZ GU TUu CX. IR505050
C36e IF XSDC = SPACES AJD TU “=uUNK () 60 Ty CX ELSE GO TO CXe IRGU5060
C37« IF XEMS = SPACES AV TG K=UNR 1433 oL T) CX ELSE GU TUo CXe IRGOS5070
C38es IF XENT = SPACzS AID TU K=JhK (J) GL TO CX LLS? GU TO CX. IRGOS08Y
C39, IF XSPF = SPACES A)D T X=ulik (J} GC TU CX ELSE GO TC CXe IRGU5090
C4ve IF XGWT = SPACCcS AUD Tu K=UxK (J) GC TO CX cLSL GU TO CXxe [4G05100
C4l. IF XSSC = SPACIS ADVL TC K=U%k (J) ol Tu €KX ELSE Gu TU CXe TRGO5119
C42. [F XMAT = SPACES AVD TO K=UNK (J) 6L Tu CX &LSE GU TO CX. IRG05120

CXe EXIT, IRGO5139
B4Xe GC T D1 12 U3 24 I5 D6 D7 £9 U9 DIV Cl1l D12 VL3 VL4 D15 NILIKGCS514U
017 D18 D15 020 D21 D22 023 D24 025 Cl6 02T V28 D29 D3IV V31 [RGUSLSY

032 D33 034 9.5 C36 D37 038 C39 D40 D41 D42 1aG05100

OEPENDING Ji: nLOC (J). IR5G05170
Ole [IF XACC = SPACES GO Tu xad,. IRGO5180

GO TU kLl FL2 R13 Fld nlY L1lo 96PENCLIG O h=uP (J), [aG0%190
Rl1le IF ACC = CRIT (J) 6 Y3 X ZLSe GC TL x93, 14665200
Rl2e IF ACC < CRIT (J) 63 Ty OX ELSE GC TC X8, 1kGJ5210
R12e IF ACC > CRIT (J) G¢ Tu JX widt GC TC XB,. IRGCS5220
Rl4e IF ACC < CRIT (J) Cn ACL = CKIT (J) GU T35 OX ZULSE GO TO XBel&GO5239
AlS5e IF ACC > CRIT (J) CGR ACL = CHRIT (J) GC TU OX cLSE GO TO XBaIkGO5240
R16e IF ALC HuT = CRIT (J) GC TO UX ELSE GU T Xie tRGU5250
02 IF X550 = SPACES GU TO XXve IRG0O%260

CXAMINI XSSO KREFLACING 4ll * * vy *Q°, InGU>2170

GO TO R21 <22 R22 P24 1295 R26 ULPENRNINC G4 w=1P (J). [AGYS 28O
R2le IF S50 = CPIT (J) 62 T IX LSE GG TU Xd, InG 05290
R22¢ IF S50 < CRIT (J) G2 T 00X LLSE GU TC xQ, 1605300
R23e IF S5D > CRIT (J) GC Tu X eLSL GC TC XH. 1KGU531Y
R24e IF 55D < CRIT (J) Ok SSI = CRIT (JY GG T 99X LLSE 6 T) XReINGI33Z0
R25¢ IF 550 > CAlT tJ) G SSU = CRIT (J) G2 TS LX LSS G Tu XBelRGO5330

R26s IF SSO 2T = CRIT (J) 5o TU UX cLSt GU TO Xd. 13605340

-
-~



D3e IF X3 =
SXAMI e X
Gu T k51
Rile IF -5 =
R3c, WF o5 <
R33, IF Oky >
R34, IF +5 <
R3c, IF LR >
<3¢é. 1F o5
D&o I1F Xrth4 =
EXAMlL XF
GJd T x4l
Rele IF G0 =
Wee IF F61 <
;.’vz. lf‘ "'h\ >
Kde IF k61 <
Ra0e IFf FG't >
406, IF FOL 4 &
U5« 1F Xvu? =
G TN €1
X5]e 1F v, =
Rﬁz. IF vG- <
«“53, IF vub. >
R4, It v (€
’\SSQ l: LA >
RSC. IF Vu'- ‘e
Gbe IF XoHT =
XA XS
o) Tu vbl
nole I1F SHT =
K6ie IF SHT <
R6le 15 SHE >
X04. iF oMl <
6 IF SHT >
Roks IF SHT N
D7e IF XHLT =
~Xadl.h xd
o TJ 71
~Tle IF 2LT =
{72 17 sBLT <
n13, IF #LY >
74, IF 8LT <
KI5 IF ALT >
R76. 1IF 4LT 4
J8. [F XOLw =
cXAMI.. Xo
GU TUO -1
#38le IF JLw =
n32e IF HLw <
ng3e IF Yiam >
ILh,e IF dLw <
LTS [F tla >
Rote lF AL i
D9 IF XdLP =
Gl TL sl
K9le IF 2LP =
I 2e IF 3L? <
<53, IF wL®e >
94, IF WP <
“95, dr ALY >
R3¢ IV 402 .
Llde 1F 2xaF sy =
Goe To ~191
Pidle TF bk =
ridce IF nbi <
nlC3e IF dF4& >
1V4, [F oFa <
#1C%e IF nkd >

SPaC:s Gu To XX
L3 RFPLACING L=A VNG ¢ v By 190,
S32 =33 wldb .35 36 OEPENILIG 1 w=aP (U
C>1T (J) 6 T OX LSt L To X

CRIT (J) 6o T WX _LSE o0 To Rd,

CRIT (J) 57 Yo o Lse 60 To xi,

Chll tJd) Ca WG = CLIT 4J) S0 T UX - LS. 6
CT (I tan NG = C- 1T (J) 0 T X tLdT oo
1T = CalT (J) S5 T 2K LSl 6L T X3,

§S2aCZs G2 T2 XKkue
G " PLACEND L=AuING Yt kY D0,

142 Hed A94 W45 r4o D PERCLIG L =P (J),
CRET (J) ¢Gu T BX cLlSL GU TL X

CRLIT (J) v T X LSS 6C T avy,

CUIT (J) G T ok Ll oo T X2,

C-1T (J) e Fo'e = CLIT (J) €L T 09X LS. 6t
CRIT (J) s wolo = C 11 J) CC T ux LLS: O
T = CalT (J) oo Tl On Lo 6o T X,

SOACCS G Tu R,
252 w33 £54 =55 =55 Qo b it L N=uP (J).
AT (J) v T aX cLlae S0 TL X+

CRIT (J) w5 T . X “Lar 6GL To Kie

CRIT (J) . T2 X oldt 6L To xi,

-1 Wl) Vo = o 17 () ¢ Ty 1K ¢cLS: 6.
C11 ) Vor = G101 (J) O T2 20 LS. 6.
P B ORN B | (1 . 1. X =S, o, T . Kd,

sPLC.S Gy TU XYoo
HT -"L-\(.l.-l L - HEYP) LIS § 'J'.

16 w63 hh Ly cLE LPERTTIE e =P (S
Crll (J) G To 90X Low Gu TL Xos

CRIT (J) S0 T3 K LS. 60 Tu xde

CAIT (J) LV T X (L% GO T x2,

IRLT ) s ST = CAIT () L Ty X TS, Gl
2AalT (J) L. SHT = C-1IT (J) Crn To 7X LLdSd oc
gl =2 CRET (J) 5. T ux ilée ue Tu X4

SPAM .o 60 T, XY_,
LT ~ PLaCI®S L5186 0 v FY '),
L2 213 o T4 <T% ~76 JLPENGLIG L =P (U,
CARIT (J) o T, & tLSL vl TC Xxui.

CIT (J) 6 T3 3 LS. 60 TL Xi,

21T (D) Gl Te X JLit G0 T2 Xde

CRIT (J) v~ LY = CLIT (J4) 5. T ax “LSe GO
CalT (J) C= LT = €17 4J) G2 T "X v LLST GO
IT = CRIT (J) S0 TC X 2L uo 11 Ko,

SPaCe S G T, XKbe
Law CePLACT v LYECIN, ¢ ' 1Y '0Y,
P42 83 and W83 36 JLPIADLIG L h=iP (d)e
CelT (J) ¢ 1 X Se LC To Xt

CHiT (J) G T LK LS. GU T Xuae

CRIT {J) Gf YTu DX tLse we Tu Xxd,

C=IT (J) 20 alw = C¥)T (J)Y &2 T. i LSe b
CaiT (J) u- dbwm = C-1T (J) 6O Te . X .Lo. Gu
IT = CARIE (J) 6o TC X elSL Ou Tu x.

bl’GL'.S (Ju ]\3 \.x').
252 253 Rudg ~5h Vb DePENUL WL e n=al (J),
CRIT (J) G Tu OX (LSe GF To x-»

CAIT (JY 6 T 2X o UdL G0 TC wa,

CAaIT (J) ., To OX ckds 9¢ T X,

CAIT (J) € 4P = Ll (J) Lo T2 x Ly o)
COIT (J) oo P = LlT (o) 0 T7 Cx Lyl ue
o= CulY {J) 50 T oX tLSn 7 T reig

SPALLS 6 T’y XXt

LIVC Y105 104 1) lut Lk Ndas o a=uP
CrrT (J) ud T X sk 6 T Mg
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ChiT (J)Y G2 1. & Lo ot Tu X4, .
Lrell (J) o e = Lnll (J) ¢t T Un Lty G
C=17 (J) - dris = C-IT (Jd) oo . i a LSS G
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R1U6,
Dll.

IF YFA N
IF x8LC =
Gad TOU 111
Rllle IF BLC =
R112¢ IF BLC <
~113, IF BLC >
“ll4. IF ALC <
R115¢ IF i6LC >
116. IF 8LC
Ol2s IF XLSC =
GO Tu rl21
Ri2le 1f LSO
122, IF LSC
123, IF LSC
R124. It LSC
R125e [F LSC
R126. IF LSC
013. IF XLLT
cXAY] N
GG T
R13le 1F
2132, IF
2123, IF
R134, IF
R135, [Ff LLT
R136. 1F LLT
Sl4e 1F XLL.L
GJ TU <14
ilal. LLl
nla2, LLc
nlel, LLC
Rl44a, Lee
31*5. Lec
Rl40,. LLC
Olse IF X .C
ou TO =1
R151. IF CZC
k1526 IF ol
R153. IF CuC
R154. IF C.iL
RAl155. 1F GG
I15be IF LLC
Jloe IF Xauf
S0 TU <16
<16ls It auc
kle2e IF wnuL
Rit3e IF au<
N104. IF ANLC
“l€5, 1+ AUC
U 66s 1IF AUC ¢
UD17e IF XCLT
cXadlia xC
oG Ty »173
K171e 1F CLT
<172, cLT
R173, CLv
R174 cLr
175, CcLT
Q176 cLr
D18es iF XC%., =
SXAMIiE XC
6V T ~18])
Kldle IF Cti) =
“182,. CN1 <
R183,
P134,.
R1d5,
R1136,

VAVAI

-

XL
<131
LLT =
LLT
Le T
Lt

wl
VAV ARSI LVAVANLE LIS VAVAILMEILLOVAVA

VA VAR

IT = CRIT (J) 60 T2 uX LSt 6. T) Xne

SPACES GU TH AXte

BA12 RLILD f1lla «1l1ld R1LE6 D PLNDLWG S i=dP (J)e
CRIT (J) 651 T3 OX :L5F GC TS Xoe

CAIT (J) S T X CLsE G TU X3,

CIT (J)Y L. T X - LSE 6L TL Xo.

CRIT (J) % ALC = CHIT (J) oo T, LX LSE

CRIT (J) €2 BLC = rIT (J) CC T, L& _LSe G. TG
OT = C=lT (JY 56 T ua (LSt 6, T!) X,

SPACzS G,y TD XXtie

R1C2 F123 0124 125 A1ldt 4P NIDnG L 1=9P (J).
CRIT (J) G Ty X LSk oL T( Xte

CRIT (JdY 62 T) Ox =LSE Go TC Xxde

CnlT (J) G2 T) 0Kk LSY GU TL Xbe

CAIT (J) o~ LSC = 20T 1Jd) 6. T. DA ZL3E

CIT (J) 0. LS50 = C2IT (J) 60 TC X LSt Go TC
IT = CRIT (J) 50 TC UX tLS: GC TC Xne

SPAaCES G T £¥.e

LT <EPLACINYG Lz2JING ' ' Y '),

“132 nl35 R1lb4 125 K136 ULPeNULIANG G5 N=JP (J)e
CRIT (J) G T2 DX ELSE 6C TL Xoe

CRIT (J) 63 T, DX <LSe GU Tu Xxiv,

CRIT (J) Gu Tu X =Ls¢ GC TC XU

CSIT (J) O~ LLT = CrlT €J) ¢ TO UX cLSe G TO
CRAIT (J) & LLY = CrIT CJ) GC TL Za mLSE

JT = ChIT (d) 65 T3 DX 2LSL 6. TO X4,

SPACEYS GU T4 XXu,.

fWlal a4 <196 r140 2 1lab JEPERNLLANG ud =UP (J)e
CEIT (J) G Ty WX zLSE 6F TO xde

C"ll (J, ';.‘ T. i‘x L.LJ; rvL ‘r.. ‘3.

(.'\lT (J' G rU . CL)'.. U: T'. x’-}.

CUT (J) .- LLC = L~1T {J) G TJ X =LSE

CoIT (J) L= LLC = C~iT {J) Gu TL OX LSS Gu TO
T2 CRTIT (J) GU T, X Ll 6L TU 1,

SPR(IS 6L 7.1 XXHe

R182 RAS3 1%4 + 155 156 "TPUNGING G =P (J).
CAIT (J) G Ta 9X =Lst 6. Ty Xte

CUT (I Gu T X LSt GT T Xhig

CrIT (J) 50 T DX LSe GC TL XB,

CRIT (J) = i€ = C7IT (J) Go Te ux <LS5c wu TU
Call (J) ¢ CCL = CAIT (J) GU TL Zx _Lss 65 Tu
o= CAIT (J) 50 T 9% LLSL GU Ty X4,

SPACES 53 TD XXx4,

2162 Rlod (164 *loo rl06 Do/ IWEAS UN d=aP (J)e
CAET (J) G T, wX LSt 6L Tu Xxe,

CrlT (J) O3 T 9% LSt GC TE X

CRIT (J) 53 Ta ux L3k ot Tu Ane

CRIT (J) n 2UC = CrgV (J) 0 TO LX L2 wa In
CRIT (J) - UL = Cxi7 (J) o0 T wn (LSt o T
AT = CRIT (J) S0 T UX L3 67 Ty Xt

SPACCY G To XXbe
LT ~cPLACTHS LeaDlive ¢ 0 ny )0,

~LT2 rlT3 <174 <175 K170 1PAhvase o d=aP (J) e
CRIT (J) i T 0K LS. G2 T Xde

CaIlT (J) 5. To X LSZ 6l Tu Ade

CRIT (J) G. Tu X “Lst 6L TL A3,

CalT (J) - CLT = C~-IT (J) G Tu JX bLSs 6Gu Ty
CoIT (J) ¢ LT = ¢~{T (J) Gu Y. €X LSc uu Tu
T = C=IT (J) G TY Ua LS. v, T i,

SPACCS G 10 Xioe
WO PLACTLS Lzaulss v v gy ),

=192 =1b8> =134 =139 #1186 WP NG 21 N=ub (Jbe
CUT (J) U Tu OX (Ldc 62 L Xia

CnlT (J) 6 T X “Loe Gu TL xa,

C;‘lT (J, H. T Ox Lbe LU TL Xt o

CRIT (J) 2 Cb o= SRET (J) o, T, o LSS GO Tu
CalT (J) L7 Cve o= LT (J) G e OX Ly Ga Ti
Tl =2 CRIT (J) oo T X LS 5. T Xoe
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019 IF XCAG = SPACHES GL TC XXbe [G06T10

GO TO w19l R19Z =1G3 31%% 1193 ~196 CEPADING oM N=UP (J). IRGCGLT20
R191e IF CAG = CAIT (J) Gu T) ux ~LSE Gu TC XB. IkGOLT 50
R192+ IF CAG < CSIT (J4) 6. TU 9% L5 6T TL Xie Ix506740
R193, IF CAG > CRIT (J) 67 T3 ox JLSU GU TC Xde I1RGJ0750
R194¢ IF CAu € CHIT (J) ¢~ CAG = CHIT (J) 6o T CX cLSZ 6L Tu XteInGULTLO
R195« IF CaG > CRIT (J) 7% CAG = LolT (J) GC T2 CX L5k GJ Tu XHelhGUOT7C
R196¢ IF CAG HJOT = L2IT (J) GN T3 OX £LST Go T} X4 16606730
020, IF XCha = SPACLS 63 TC XXR, IRGJLT60

EXAMINE ALJA RLPLACING LeADING ¢ By 07, InGC680C

GO TO R2J1 R2U2 R2C3 K2J4 ~205 R206 0rPINIING U N=uf (J)e IRG05410
R20le IF £0A = CARIT (J) 63 T uX =L5L GC TC Xbe IRG0uu2v
Rc02e IF CUA < CRIY (J) GJ TJ NX TLSE GL TC xB. 1R58L3320
R203, IF CDA > CRIT (J) GO T< BX JLSE GC TG Xue [K5Cof40
Q204 IF CCA < CRIT (J) LA CDA = CKIT (J) CU Te GX :LSS GL T) X0elnGGC6d5Y
R20Se IF CDA > CAIT (J) Cx CDm = CRIT (J) GU TJ uX *LSE XfleiRGCLBOY
R206¢ IF CD& NIV = CRIT (J) GC T3 UX ELSE G2 TJ Xl IrC6370
D21e IF XC3T = SPACTS hHhu TU XX3B, 17GS6LdR0

GG T K211 k21l R213 RZ14 £215 R21L6 ULPLRUING 0N N=0P (J). IRGUHBG0
R211e IF CST = CWlIT (J) GU TD UX LSt GC TL X8, ILG06%00
R212e IF CST & CRIT (J) G2 Tu 9X CLSE GC TC X3. IRGC6510
R213, IF (ST > CRIT (J) GJ Tu UX LSt GC TC X4. Ik6UL620
R214e IF CST < CRIT (J) Ox CST = CRIT (J) 6T TJ ULX tLs: T XBelnGTLY IO
R215¢ IF CST > CRIV (J) G CST = CRIT (J} 6GC TC CXx «LS& XBe IRGLOS4U
R216¢ IF CST NIT = CRIT (J) 5T T4 DX ELSE Gu T9 Xbe 11606950
022. IF XIHNC = SPACES GU TO XXHe IRGGLI60

GO TO K221 K222 R223 ~224 #225 R226 O7PchulnG LN =uPb (J). 1R5300570
K221le IF INC = CRIT (J) GJ TY DX ZLSE GC T XBe [iGuLIt0
k222¢ IF INC < CPIT (J) G2 TO DX £LSE GC TC X3 IkGJ06990
R223. IF ILC > CKIT (J) GO Tu DX TLSEt GC TC xB. IRGG7I93
R224e IF INC < CRIT (J} 8 [3C = CRIT (J) Gu T DX +.SZ GO TD XUelRGOTILY
R225« IF INC > CRIT (J) C+ INC = CoIT (J) 6o TC iX ILSE 60 TU XxBeIRGG7UZv
R226. IF INC NGT = CRIT (J4) GC TC OX ELSE GC TG X3 IRGO7320
022, IF XPLT = SPACES G Tl XXl IRGO7040

EXAMINE XPLT REPLACING LEAGING ! By *0Q', IRGUTGS5V

G0 TO ®231 R232 A233 {234 h235 K236 DEPENGING CN N=uP (J)o IRGQO7060
R231e IF PLT = CRIY (J)} G) TJ DX LSt GL TC XB. 13607073
R232. IF PLT < CRIT (J) GJ TD 0OX ELSE GC TG XH. 1RG0O7J80
K233. IF PLT > CRIT (J) GC Tu DX LLSE GC YC XB. IRGCTUGY
R234e IF PLT < CRIT (J) GA PLT = CrIT (J) GG TO DX =LSE Xise 1607100
K235, IF PLT > CRIT (J) CR PLT = CalT (J) GC TC UX ILSE GO TJ XBeIRGC7110
R236e IF PLT NOT = CRIT (J) GN TG OX ELST Gu TJ Xde IRGUT120
N24e IF XPTY = SPACES G TU XXbe 1ARGC7130

GO T R241 8242 R243 %244 =243 240 U:PLNDING SN N=UP (J). IRGC714Y
k241e IF PTY = CRIT (J) GU TJ BX <SLSE GC TU XHe IRGO7150
R242e IF PTY < CRET (J) G TI DX {LSE G TC XA IRGU7169
R243. IF PTY > CRIT (J) G3 T3 DX ULSE Gu TC XHe IRGO7174
R244¢ IF PTY < CRIT (J) Ch PTY = CRIT (J) Gu TG UX ZLSE Gu TO X3,1RG07180
R245. IF PTY > CRIT (J) CR PTY = CRIT (J) GC TC DX ELSE GO T0 XB.135C7190
H246e IF PTY NOT = CRIT (J) GUL TO DX £LSE GC T2 Xfie I’GY7200
025 IF XPEX = SPACES GU TC XXie IRGOT21V

GO TO K251 R252 1253 K234 =255 +256 CiPENVING Ui N=0P (J). IK53C7229
251 IF PEX = CRIT (J)} GJ Tu UX ZLSE GC TU XB. IRGUTZ25V
k252 IF PEX < CRIT (J) GJ TO DX ELSE GC TC Xoe IRG07240
R253, IF PEX > CRIT (J) 62 TU BX eldt GL TZ XB. IRGIT250
ReS4e IF PEX € CRIT (J) C" PLX = LRIT (J) G TJ L% :LS:= 6U TO XBsIRGI7260
R255, IF PCX > CAIT (J) CR PEX = CRIT (J) CC TH UX -LSc GO TO XB.IKGC727C
A256. IF PEX NOT = CRIT (J) GO TuJ UX ELSe GFF T4 XH, IRGQ7280
[.64 IF XPTH = SPACES GJ TU XXBe IRG0O7290

GO TN KR26] R262 w63 204 n206% R260 LPLKRILNG S 4= InGU73359
RZ6le IF PTH = CrIT (J) GJ To DX zLSt GLL TL Xne 131G97310
R262. IF PTH < CRIT (J) GO Ty DX cLSt GL Tr Xi. 14537320
R263, IF PTAH > CRIT (J) GU TJ UX &LSc 6T Tu Xit, InGOT7310
R264e It PTH < CRIT (J) CR PTH = CKIT (J) GC T LKA LLSE GU TO XBe13GUT340
R265¢ IF PTH > CRIT (J) Lr PTH = CRIT (J) GC TL <X :LS: GC Ty KB I+ GGT250
22666 IF PTH {JT = CRIT (J} GU TG OX E£LSc GL Tu Xd,e IRGG7360
027¢ LF XGhL = SPACES G TU XXUe 126075170

CXAMIhE XGRL REPLACING LEADING ° RY ¢0O°, InGJI7 39

G) Tu F2T1 R272 R213 w74 275 réTo utilnllay ol - 1-50¢139)
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F271e IF G-L = COIT (J) 5. T uX =lbz 5S¢ T° X, 121007400
€2724 IF SVL < CAIT (J) G T X LS 6L Tu Xbe 1397410
2¢?3e 1IF LAL > CRIT (J) GC T X ¢LSL GU TC xd. [.6CT42C
2274¢ IF 651 < CRIT (J) €3 SKL = COUT (J) 62 Ty .4 _LSE GC TO XNeIRGU7430
“215¢ IF Grl > CRIT (J) CL GrL = LalT 1J) GL T35 X LS. Gu TU XBelr suT44v
A2T76e IF G¥L 1e)T = CRIT (J) GG TS JX LLSL 6L Tu Xie 1-nJdTaby
coe IF XGrwt = 5PACES G TL KXo In VT30

EXANT 1 X<l PLACTIAG LonlING P v 2y vt [ EEAVIVY % A

G TL R23) 242 A233 “28% F235 w26€ u- PLhLING T 4=UP (J)e 1-5GT4d0)
w231e IF Gew = CRIT (J) G637 TI X ELSE Gu T Xise 174071490
Re32e IF Ghw < CHXIT (JY 5L To OX zLSe GC TL X5, [<u075))
42836 IF Gim > CHFIT (J) ©C T UK LLSe GC TO xde [«&el1510
K234e IF 5RA < CRIT {J) Ch 62w = CHIT (J) GZ Tri BX =LS&E GL To X3el<G37520
L2854 IF Grw > CRIT (J) Cx Gam = CrlT (J) GO TU CA “LSE GL 79 XBeln3C2530
R2490e¢ IF 6G-a 4T = CRIT €J) 56 T2 OX LSz L. T X3, [<,)1340
D29e IF X5LT = SPACLS So T XXoe 5L 1959

GO Tu r291 AeS2 8290 1G4 2295 w2490 JLP RIIAG 1 H=0P (J). IR5371560
RZ9le IF SLT = CRIT (J) Ty (X ~LSe GC T Xu,. [<5357872
f292e 1F SLT < CxIT (J° DTS 0 LB GU TS Xoe [vn31350
2934 IF SLT > C3IT (J) G T 22X LSC 6O T X1, 15375% 4
R2G4s 1F SLT < CARIT (J) S SLT = CulT (J) 6L T7 Ca cLSE Gu T X4el26GL1609
R29%« IF SLT > CAIT (J) Cn SLYT = CRIT (J) €C TL LX 7LS: 6L TS XselauC74l0
R256e iF SLT 53T = CaiT (J) U TC uX LLSE GO To X4, [-597620
D23Ce IF XSLC = 5PACES G. TJO AXil, 1607620

GT TC 23J1 =302 393 .30% r309% #3006 OSPINILAG Tw N=0P (J)e I~GCT640
A3J1, IF SLT = CAIT (J) G Tu X .LSE GC Tu xa, [A~337650
“302s IF SLC < CnlT (J) G. TJ uX SLSE GC Te X1, 116J3Ton0
F303, 1F SLT > CRIT (J) 6o Tu X ctSe 50 TC an. 1~35C76170
R304¢ IF SLC < C=IT (J) - SLC = C-IT (J) 6L T D¢ L5 63 T Xhelen53763)
K395, IF SLC > CAIT (J) L~ 5LC = CRIT (J)Y GL Tu Lx SI6GL TO KEeivGCT0C]
13066 IF SLC 70T = ChlT () 510 To 2K LLSE o0 Tu x3, 17507700
U3le IF XLix = 3PACLS G T XX, 12507710

Gl Tu =311 F31E moan =314 =313 310 DTPCAONG U Si=uP (J). 1-5C81220
#“311e IF LLR = CRIT (J) 6. TS X ide 6L TY Xise 1Aa367175)
A3126 IF LCR € COIT (J) GV T X 20SE 6C TC ¥4, 1-5977490
R313, IF LLR > CRIT (J) G2 TO n& Lt 6C T2 xt, 1597750
Q3l4e IF LCR < CRIT HJ) o LGx = ST (J) CC T 0X LLSY i Tu XbelaGJillod
R3154 IF LLR > ChlIT (J) v LCE = CrlT (J) S TO CX JLS: Gu Tou XM IwGCl77C
43166 IF LCR iaiT = CKRIT (J) 6L T, 0k tlSe 6o T x4, 15977480
Ull2e iF X4PC = 3PALCS G. T7 XXug Ih337790

GO T f521 322 <525 5384 V320 020 o IPLACING i 0P (J). IRGC78U0
n3lle IF 2PC = CHIT (J) G T 0 UX aLSL 50 TS Xbe In3G7010
£322¢ IF APC < CALT (J) G T1 UX :LS5L 0% Tu Xbe 12GCT39.0
1323, IF &PC > CulT LJ) Go T SX LSk 60U T x4, [a507320
R3244 IF APC < CKIT (J) SO0 = LAIT ) GG T K Sl Gl 8 XK3e1d537384Y
X32% Ir APC > CRIT (J) v arC = CAIT (J) Cu T v& “Lyn S0 T XBLIAGCT3%9)
W326e 1% APC 1T = C2IT (J) v 1, LX LS 6o Tu X f~Gol3uu
U33e IF Xab = SPuLLd Go T £Xb, 1~637a73

G TU K331 n3lld Aa%33 504 <375 <336 Lol AYILWE O =P {J). 1-5C133)
R331e IF 4PX = C-IT (J) G T 90X slaz 6o TU Ki, LSl dy)
K352¢ IF APR C Crg T (J) 6 T OX U5L SO T, Xbe I. 6C1900
Q3336 IF ab+ > CIT (J) wl Ty 0% Sy o0 T Xpe 1-H67510
K334, IF AP C LRIT (J) Lo a2f = G001 (J) o T Ixn USE ol Vi Adedsndl40d
R225. 1F 4P« > Call (J) - AYF = CrlT (J) GC Tu X USL o TU R,136C7630
<3386 IF 2P T 2 CalT (J) 5 TO uXx Sl Gl T £y, 1F307940
D46 IF XKoL . = SPAL_L G TC XX 1<,C1550

Gu T4 »34) w340 345 o4h 342 SL%6 L PR INS Q4 =Tt (J) I-5c7%00
W34le IF AC) = C7IT (J) v T IX L5t o TU Xa, 12602370
K342 IF L) C CaT (J) 5 T, uX L3e GL Ti Xwg [-35¢7960
R345¢ IF 5T > CRIT (J) Gu Ty DX LSt 60 Tu At 1°'6C79y50
rl44e IF S0 € CAIT (J) e Wwle = Ll () G0 T9 L& LSt G TJd Aleis0o sdul
r3456 IF Ll > CFIT (J) - 2 = ChIlT (Jd) 0 T2 X _LS: G Tu R3]0 ¢5C5010
R3400 JF ALGC 2T = C~1T (J) 4O T ha eLSe Lo T €., [ d3ddy)
D32e IF XSTL = $Palc S Gu Ti. aXxi, I~GeiCou

D Tu n3S1 K352 5393 . o - L50d 296 L PUN INC s = (d). 1v5C1040
“35ke UF STC = LPIT (J) G 1 X LS. GU T an, 1<ad5 )0
45352e IF HTC < CnlT (I} G, Tu X cLoe G TL X3, 1n 5230000
£353e 17 ST > CHIT (J) & T "X Lo, o T Xae I~3¢ )70



R354e IF STC € C-1T (J) o= STC = Lol (J) v e
355, 1F STC > CRIT (J) 2« STC = CAIT (J) GC T
2356, 1F STZ 7 = CAIT (J) Lo T 0X (LS. 6o Ty
Clee IF X300 = SPuC=:y Gu TL XX-le

GL TN 361 A3G62 2363 =364 ~3ud - et Jirchhl
236le IF 5.0 = C<IT (J) GO T oX Lt Go fU Xie
K362e IF S0l < CRIT {J) G600 TL "X v LSt GU L Xbae
2363, 1F S5 > CwlT (J) 6. Ty In LSz 5L T Rite
R36he IF 520 € CAIT (J) .4 SDU = Call (J) 000 T
R35¢ IF S0 > 217 (J) 2 SOL = C-1T (J) £C T
R3Ebe IF SO0 4T = CALT (1)) oo T2 LX zbdi G T
U3Te IF X435 = SPAC.S G TC XX

Gu T.p =311 =37 w373 374 -315 =570 uob A1
2371 IF ™S = CAIT (3) 50 TP @X 1S 6L Yo Yoe
wi72e lF tvg < (.\lr (J) ol i) ok _Llac Gu T X3e
S373e IF 1S > CAIT (J) 50 Tu X (Lde G T X3
R3T4e 1F M35 < CIT (4] - S = o IT 4J) we 70
R2756 1F 1435 > Cril 1J) o0 4% = 00T (D) 6o 1
R376e LIF *%0 HUT = CAIT (J) oo TO OX Ulse 6. T
U38¢ 1F XcnT = 3PalisS G5 70 XX, o

o To w331 7330 s ovis «Gas =335 - UNL coPp N
133le IF oo = CAT (J) o} T OX clde GO TL Xne
R332 IF %7 < CHIT (J) G T, 02X L3l G TL Xue
L3534 IF =T > C=1T (J) 6. Tu JX JLSE GC T x4,
Q384,. IF LMY < C<1T (J) ST = FIT I 07 1,
R385¢ IF :wi > CalT (J) Cv °KT = CSIT (J) €L T-
K3d&e IF L oF 43T = C=IT (J) 50 T L& iLSe 5. T
U3Ge IF XSPF = SPaCLsS G0 To XX

Go T rlal n352 F3%3 1 196 =555 roave UEPeAT
R531e LF SPF = CRIT (J) L. Td X wLdt 60 Tu Yl
A392e IF 3PF < CRIT (J) GI Tu X LS GF To X3,
R363e IF SPr > LRIT (J) Go Ty -k =LSe GC TC F IS
2354 IF SPF < CRIT (J) 7 SPF = CEIT (J) ol T
365, IF SPr > CRIY (J) .- SPH = Cea T (J) CO T
3666 1F SPF 1JT = CIT (J) an Te IX L5 oo T
Ua0e IF XGWT = SPACIS OO 1o KA,

EXa]. Kowl FoPLACTNS L23iNo ¢ ' Yy V0,

G TU -4Jdl =400 “4Cl 4o " 405 aadb D funal’
R6dle IF Gial = CrlT (J) Sy 0G5 X clin GO TU Xee
%4026 IF el < (1T (J) &1 T4 X .Lai GO TL Xde
24036 IF Gal > Ceil (J) GL T2 O LLSe G0 T XGe
4Che IF GRT < CRIT (J) Gul = CSIT (2 Ll T3
R4C5¢ IF uml > CH1T (J) - Bal = C-IT (J) CC T
1406¢ 1F owT 20T = €17 (J) 50 TH o Lese 6. T
Jale IF XSHL = SPacty G T, XXB,

Gu Tu " 4ll 74l “4ls -414 t4ln rbld [ TR N |
S411e IF 557 = CrlT (J) 67 TG OX Lede 6T TO a4,
Ral2e IF SSC € CrIT 1J) 63 1o uX “L3c GT Tu XB.
Relle IF 5S2 > C2LT {J) &) T UX _Ldc GC TL Xxi,
Raibe IF SSL < CAIT (I € S50 = ST (J) €L T
Qal5e IF SuL > CARIT (J) < $SC = CrlT (J) 6o TC
Culbe IF SSC Nof = CTLT (J) 50 TS5 Uk clSe oLu "
J4ie IF XMiLT = SPAlid Ly T XXbe

SXAMIN, xMAT 2oPLaClbyg WLl v v o3y 'Q°,

GV Tio 221 »ald nelo acha b2 nH6 v T ]
342le IF Aul = CodT (J) &u T &k Lbit GO 10 Xide
422¢ IF T < LT 1J) ». T X L. 6L TU Rde
2422e 1F o1 > Call {J) 7o UX LSL S0 TL X,
424, IF =T < C21T (J) Mil oz oLl (J) ul Ta
34256 1F Ful > L] T {J) vyl = C-1T (J) GU TE
Racbe IF T aT = CRIT (J) 51 T IA Lde v T
XXde IF CrlT (J) = »60CH 6 T_ UXe
XQe IF aCov () = 0 S0 Ty 32 L>.. »u TC 3x=1le
UXe IF MCCH tJ) = 0 5. To 4=l

ARE 1 T J u. T Y,
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™
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G

A LS.
WKOTLSD
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Mo LN e
LX -=Luh
LA LS
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LA LS
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A L4 =
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XBejr Ut
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13385109
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B85Xe GC TC E1 E2 E3 04 £5 €6 £7 03 09 10 11 €12 13 14 15 E16IRGOB740
El7 18 E19 20 21 E22 &3 24 25 E26 Ezl 28 29 30 31 IRGO87S0

32 33 34 35 3¢ 371 38 £39 40 E4) IRG08760
OEPENDING ON N=CUT (J). IRGO8770

Ele EXAMINE XSSD KEPLACING LEADING *0° Qy ¢ ¢ 1RG08780
MOVt X550 TC w=2 (J) GO 10 EX,. IRGU8B790

E2s ENXAMINE XORG RLPLACING LEADIMNG 'O BY ¢ o IRGOdB00
YOVE XORG TC w=R (J) GUL TC EXe IRGG8810

£3s EXAMINE XFGN REPLACING LEADING '0' HBY ¢ ¢ IRG0B8820
MUVE XFOGN TC w=R (J) GC TO EXe 14GY8850

C4he MOVE XVGR TC w=R (J) GC TU EXe IRGCa840
€5 EXAMINEG XSHY RCPLACING LEADING *0°' 8Y ¢ ¢ IRG0BA50
MOVE XSHT TC w=R (J) GC YO CX. IRG(08860

E6. ENXAMINE XB8LT REPLACING LEADING 0! gy ¢ ¢ IRGOd870
MOVE XBLT TC w=R {J) GC TO tXe IRG08880

E7. IF XBLw = SPACES “CVe X3LW TC w=R (J) GC TO EX ELSE IRG03890
EXAMINE XBLw RTPLACING LEADING 20¢ gy ¢ ¢ IRG03S00

MOVE CORK XBLw TC F=2 MIVE F-2 TC w=R (J) GU TG EXe 12G08910

08s MOVE XBLP TC a=&k {J) GO TU EXe IRG03920
09, HMUOVE X8FA T2 w=8 {(J) G¢ TO tX. InGCB930
10, MCVE XdLC TC w=R {(J) GU T EXa IRG08940
11 MOvVE XLSC T2 w=3 (J) GU TC EXe. IRGCB950
Erl2s EXAMINc XLLT RcPLACING LEADING *0° gy ¢ ¢ IRG 08560
“ove XLLT TC w=R (J) GCT T0O [X. IRG0O8970

13. “0OVE XLLC TC w=R (J) GO TU E£X. IRG08380
14 MUVE XCUC TC w=R (J) G TC E€X. iRG08990
15, MCVE XAUC T7 w=R (J) GL TO kX, IRG09000
tlbe EXAMINE XCLT REPLACING LEADING "0 BY * ¢ IRG09310
MOVE XCLT TC w=R {(J) GC TU €Xe 1rG03020
€17« EXAMIME XCNC KePLACING LEADING *0° Ry v ¢ IrG09030
NJVE XCHC TC w=R (J) 6T TU ctXe IRG09040

18o MCvVE XCAG TC w=R (J) GU T (Xe 1RG0O9050
cl9e EXAMINC XCDA REPLALING LLAUING 00 BY * ¢ IRGO9060
MUVE XCDA TC w=R (J) GL T X, IRGO9070

20, VYCVE XCST TC w=R (J)} GC TJ) £Xe IRG09080
2le MOVE XINC T m=K (J) GC T) cX. IRG090%0
€22 EXAMINZ XPLT RKEPLACIMNG LEADING *Q° Ay ¢ ¢ IRGOY100
MVE KPLT TC m=R (J) Go TU tXe IRGOI110

25e¢ VOVE XPTY TC w=R (J) GC TU EX, IxG09120
249e MLVe XPEX TC w=< (J) GC TC EXe IRGUI] 30
254 YCVE XPTH TC w=R (J) Gu TU €tXe IxG0Y140
£26e IF XGnaL = 3PACLS MIVE XGRL TC W=R {J) GC TC £X ELSE IRGU9150
EXAMINZ XGRL REPLACING LEADIANG 'O BY ¢ o 14609160

MOVEL CUnR AGRL YOG F=_ MIVE F=2 TC wer (J) GC 10 EX, InGCI170
t27. IF XGFa = SPACLS MUV- XGKw TC Ad=R (J) GL TC uX ELSE IRG0Y180
EXAMIIvE XGRw KEFLACING LLADING *Qf ny o 12609190

MCVE CURR XGHW TUL F=2 MAVI F=2 TC m=h (J) 6L TC eXe IRG09200

28, MCVE XSLT TC wm=r {J) Gu 10 [Xe IRG09210
29 MOV:E XSLC TC a=re {J) SC TO X InGO922"
30« MCVE XLCrn TC w=f. (J) GC T X, IrGU9230
3le MCve XAPC TC w== (J) LT Tu VX, 1250924
3ce MOLVL YAPA T w=X {(J) GC TU CXo 11G0YZ50
33, voUVE XACO T m=n (J) GL TJ iXe InGU9260
344 NOVE XSTC TC mw=~ (J) 6L T. -X, IRGC9270
35, wyvt XSNC T2 wm=k (J) GL Tu £Xe 13G09260
36, YUVE XeMS TC w=R (J) GU TU EXe 1RG09I 290
37, M“OVE XeNT TU w=5 (J) 60 TS uXe 1,G09330
38 MTVC XSPF TU wm=2: (J) 67 T EX. 11609310
E39¢ uX&AMliit XowTl KEPLACE NG LEtaol &, Q0 gy ¢ o IrGu9d3c0
MOve XGWT TC w=r (J) 67 To *Xe IhJ23%0

4Je M(CVe XS>C Te m=2 (J) Gu T, 32X, InGJ93640
thle EXAMI 4L XMAT A PLACL o LCADINS 00 gy ¢ o In091350
M(VE KMAT TC w=2 {J) 6L T} X 1hG092360

tXe CXIT, IRGu93r0



END=RTNe IF AQUT =

G9 CLLSe TtYP=FILE ELSc IF HLUT > 2

wRITC LPAn FRGM KHCC=0 AFTLr PCSITICALING Ze

ACD 1 Tn P=CTH

wRITE LPAF FRGCM HCG=C AFTER PUSITILNINC Je

wRITL L. AR FROV tN[=kD~-]1 AFTER POSITIONING 3.
WKITE LPAR FRQM eND=t*=2 AFTCER POSITIONING e
WRITE LPAR FR.IM END-H.=1 AFTEw POSITIONING 1.

YEVD SPACLS T LPAR w17z LPA" &FTER PCSITICMING e

ENe IF ™MK > O PESFCRM Li=1 THRU E[N=X
VARYING J Fr{M 1 BY 1 UNTIL J > NNK.
VCVe N=CASCS TU c=VvalLue
MOVE A OF ACCESSTMS SATISFYING Que~Y = v Tu c=LIT,
WRITC LPAS FRyG¥ ENL-HU=4 AFTZe PISITIINIAGL 1o
WOVE 9. JF ACCESSIL S liv THE DATA HANK = v Ty r=L[Te
FoVL T=4 TC e-VALUL
WRITE LPAL Frul ENC=HO=4 2FT3n POSITIUNIANG 1l
NUV. tLAST WCCleSSIUM due BN THE DATA BANK = ' T E=LIT,.

MOVE £aCC T) t=-VALUL.

wh1TE LPAK FAgM EAD='d)=e
wRITL LPA-

AFTSH PUSITIINIANG 1.

FRIV chDeH=1 AFTEA POSITIINING Z.

CLUCYE GLERMPLASY-FILi e
GC TO STAKT=Htrli,

St=le

MJUVe AN=JdK (J) TC K MIVE UeSC (K) TC a=-Dx=SC

HUVE ®=JMK {(J) TC wn=u'K

WhlTec LP&R FkIM ENC=HD=>

SN-Xe
SZ-1.
SZ-Xe
Sl-zn
32=Xe

FRRIR=RTN,e
YCRUK'  TQ IKACLR-SYSCUT
CLLSE-

AFTUR POSITILNLING Lo

EXIT.

MeVE SPALCS TC LPRI (J) LPR2 (J) w=R (J),
tx1T,

MUV 0 TS K=UNK (J).

txITe

Mjvye !
DISPLAY ERRCR=-SYS(OQUT.
FlLee CLUSE PRINT=FILE CONTAOL-CARO,

STCP WUV,
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15609380
| BT
1609400
1-.509410
1~603420
1rGU7450
1.6UY440
17676450
126V9400
IRGI947C
irGCS 400
1~,6J-490
IaGe)300
IKG0 2510
14GU95c0
1RGG 2530
I1RGUIS4L
1«G095%9
1KG09540
IRG0S570
145095480
IxGOY590
1RG0U9600
IRGUYe6IV
IRGOY620
JRGU965D
IKG0964C
IRGUY650
IRGGI66LO
1kGJI9617C

EXCCUTT IR TERMINATING OUL TU An TRRECOVERADLE £12699680

18GJ9690
1AG091700
IRGO9710
11609720

2
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Appendix II: Procedures for the Preparation of the Retrieval Control Cards

1. QUERY card. The format of a QUERY card is as follows:
Columns 1 -5 : coded with the keyword QUERY

Columns 8 - 80 : coded with the criterion descriptors,
logical operators and criterion values.

As many QUERY cards as needed are allowed. The keywords for the
criterlon descriptors must follow cxactly those listed in Fig, 1. The
logical operators allowed are EQ = cqual to; LT = less than ;

GE = greater than; LE = less than or cqual to; GE = greater than
or equal to; NE = not equal o, The logical connectors could only be
either "AND" or "OR W' (¥ refcrs to blank),

One space is the delimiter between criterion descriptor, logical
operator, critetion value and logical connector. When more than one
QUERY cards is required, every card except the last must end with a
logical operator

An example of QUERY cards, used to retrieve accessions in the
germplasm bank that are Indica {coded as 1; IRRI, 1970), that have
culm length greater than 150 cm, grain length greater than 6.5 mm,
with maturity of more than 160 days and are resistant to Blast and
Bacterial leaf blight, is shown below:

QUERY VG EQ 1 AND CU.T GT 150 AND GRLT GT 65 AND MAT GT 160 AND GBB LFE 4 AND
QUERY Q3L LE 4

2. LIST? card. The format of a LIST? card is as follows:
Columns 1 -6 : coded with the keyword LIST?

Columns 8 - 80 : coded with the list of descriptors that
need to have their "unknowns' counted.

As many LIST? cards as needed are allowed. The same keywords
for criterion descriptors used for QUERY cards are used here.

Descriptors in the LIST ? card are separated {rom one another by a
blank space. The name of one descriptor cannot be separated in more
than one card. For example, to count the unknowns for variety group,
culm lengtn, grain iength, maturity, bacteria! blight, and blast, a LIST?
card is as follows-

LIST ? VG CULT GRLT MAT GBB GBL

3. OUTPUT card. The keyword OUTPUT is cuded in columns 1-6.  For
columns 8-80, the rules and format are the same as those described
earlier for LIST? card. Accession number and accession name of the
retrieved accessions are printed autumaticaliy and need not be upecified
in the OUTPUT card. For example, to print values for variety group,
culm length, grain length, maturity, hacteriol blight, and bisst of the
retrieved accessions, the OQUTPUT card is prepared as [ullows:

OUTPUT VG CULT GRLT MAT GBB GBI

The scquence that the deseriptors appear in the OUTPUT card is
the same as that in the printout, If the desired output s a subftle instead
of a printout, " x ' should be placed in column 7 of the OUTPUT card.

4., TITLE card. Up to 3 lines of title can be specified.  The keyword TITLE
is coded in columns 1 - 5 of each card, The desired title §s eoded in
columns 8§ - 80 exactly as desired. U more than one line I8 necded, use
one card per line and code nos. 1, 20r 3 in column 7 of cach card ¢
indteate line number,
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