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GERIMPLASH BANK INFORMATION 

ABSTRACT 

Tle germplasm data bink is a ,,om~puter file of all 
-riptors (morphoagron-existing informatiot, on 78 d, 

omic and GEU traits, for 	 ibo .t .1,000 cultivars in 

L;w.io rapidly and accuratelythe world r~ce collt-, 
fro.n tihi:, tile, a Germplas;m Bankget information 

program was developedInformation Retrieval ((;BIRET) 

in 197h. The prograrn retrieve.. and displays dat. 
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RETRIEVAL SYSTEM 

data hank based on a joint specification offrom the 

one or more of the descriptors in tht: file.
 

data bank, detailsThis paper describes the 	germplosm 

use of the GBIRET program, and lists the source
 

program.
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GERPLASM BANK INFORMATION RETRIEVAL SYSTEM
 

The Internationa! Rice Research Institute (IRRI) has, 


since 1961, served as the central depository for 


the world'5 rice germplasm. Tie IRRI germplasm bank 


receives sced samples from all over the world and, 


in turn, disseminates seeds and information to the 


world's rice scientists. The germplasm bank now 


holds about '8,f000 registered accessions of ,'.'v
 

aarfvi."and thousands of accessions are added 


annually. 


All cult-vars in the gernplasm bank are planted at 


least once to gather data on their morphologic and 


agronomic traits (Fig. 1, characters 5-421 .nd to 


identify desirable traits such as high prote in level 


and resistance to insects, diseases, drought, and
 

toxic soils (Fig. 1, characters "3-78). 


The volut; of data for this world col I ,ct on ot rice 

is enormous -- ibout I.. million records fron 78 

descriptors of about U,000 acessions. To manage 


these data, a computerized data managemt'nt svstem 

was developed. The s'steM stares'xisting data for 

all the rice acces:o:w."N in tho grmpl isn bank in 

appcopriate data files th. r allow easy, rapid, and 

accurate access to all existing information. 


A feature of the svszem is thte C(ermplasm Bank 

Information Retrieval ((;IHET) program, developed 


at IRti in 19 7n. It can rapidly and systematically 


retrieve fron the gerplasa data ban. information 

required by rice scientists at IRRI and in national 


rice improvement program;.
 

We des'ribe the major features of the ge rnplasm 

computer dita bank and tit IRET program and inclue 

detailed instructions for its e and a listing of 

the source progran. 

THE (;ER.MP1.ASH DAT'% BANK 

Tie gprmplasm data banik contains exist ing information 

o" each accession for al I tie 78 descriptors-charac-

ters listed in Figure 1. The first 42 desc-rintors 

are recorded by the genetic resources staff. Experi-

mental methods anld data collection schemes for these 

characters are described in the " .& J" ." 

.:, ": " :r , '.' , z i..)"n theI .; 

,tb°"t:ut.: (IRRI 1970). The remaining 3h traits are
 

rcorted as a result of screening at IRRI by teams
 

of scientists in the Institute's Genetic Evaluation 


and Utiiizatio" (G;Ef)program. ihe GE Drogran is
 

interdi.eiplinary and probler-oriented. 'ach team
 

member centributres specialized knowledge o a joint 


effort af aevcping and identifying rice varieties 


that are outstanding in such characters as high 


protein content and resistance to or tolerance for 


adverse environments and pests (IRRI 1975). These 


characters are generally referred to as GEU traits. 


All characters and traits of accessions in the germ­

plasm data bank are determined at IRRI. Some traits,
 

such as maturity and reaction to dis.eases and insects,
 

may vary when grown in other enviratments or sub­

jected to other strains or biotypes o; diseases and
 

insects.
 

Although all accessions in the germplasm bank are
 

characterized by all the 38 morpboagronomic traits,
 

not all accessions are screehed for each GEU trait.
 

For example, of the 40,768 accessions in the germ­

plasm data file, only 21,405 hiave been screened for
 

bacterial leaf blight, 19,115 for resistance to rice
 

whorl maggot, and 14,519 for amylose content.
 

te germplasm data file consists cf a 5-column 

accession nuhmber, which Uto, iuely identifies each 

rice variety, and a chain o! records corresponding 

to existing information oa all traits of each regis­

tered accession. t1ie file is maintained in sorted 

order based on accession number. To service the
 

regular updating of the germplasm data file, two
 

computer programs were developed at IRRI: one for
 

the validation of the raw data and another for the
 

additien of new data te the file or for the deletie ,
 

or change in uxisting data, or both (GomeF et al 1977)
 

Th data format is a fixed one. Within a given entry,
 

a unique physical location is assigned to each
 

character (or lescriptor) regardless of the presence
 

or absence of data of a given field.
 

A sample data sheet for recording some of the
 

morphoagronomic traits it,shown in Figure 2. Such 

a sheet facilitates the collection of data that can
 

be encoded directly onto cards or magnetic tape, i.e. 

without the need for intermediate transfer of data. 
To facilitatu data encoding, a code number is 

ass igned toieauh c'untrv and experimental station to 

indic it' thi uregin ind source of seeds (IRRI 147t). 

Data -n u;' traits are recorded an a trait basis. 
Dla sheets, such as the one shown in Figure 3, are 

co.put-r-gencrated from the germplasm data file 
spec iically for each CEU scientist, depending on
 

thie specitic set of acce',ions lie is screening and 

the ('r trait f interest. Such a form facilitates 

data recording and minimizes transcription errors.
 

THE (BIRET I'RO(;\RA 

The GRIRET program aims to retrieve and display data
 

fromi the germplasm data bank based on a joint speci­

fication of one or more of the characteristics or
 

traits in the file. The top-level program flowchart
 

of GBIRET is illustrated in Figure 4. The source
 

program is given in Appendix 1.
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'~Fig. 1. Guide to the character names found in the Information Retrieval Request Form (Fig. 5). Unless
 
specified, the scoring'system for traits 43 to 78 follows 'the Standard Evaluation System for Rice (IRRI 1975).
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~~' DRiIIT~ia~ of recoieW7 

1. 	 ACC Z_____S1LT Iuiqtha _61
~~~~~~~2~ 0! Rate after the It

3: 	 SS Seedsource "30. SICO Sterile Irma Color (lcolorless. . strels4 ,-1I 	 o. ntry of or gIn I-stri, 2.gold. )-red. A-purple) 6). 0613 Rate Of recovery After the "nd
-arlety dica, LCO 	 ?'gold to stress. a •5. 	 t" Iroup ?In Japo.-- 31. Lt a color ?-strw. c

niCA. -JAvanIcA, £'i,brid) 	 brown. 3 bro.n srots on '.traw. (A. 014 :rought resistan~ce A6. 	 SEiNT Seedling heght jCA) A-brown harrows opitr. rod. early vegetat ive stage (40 OM.)$ra, 
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10 BLF flag eagle (lacrect. *-vined, M.ully ~,Ned &Ktitl, Stage
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purple0 t4lebroa., 2.red, 	 )-purple) to9.10 barsmI?,LSCO Leaf sheath color (1.green. 2- 37 IPI (et'ryo siIe ls$all. 2-reltwu, 70. D$% " Drought score Irn the dreuytt

* ple trace. 3-.purple)3 	 screening greernPse (1,9 ,
13. LIGLI 	 Ligule lenth (m) 18. END Indosierutype (I.non .a). 2-..a1) 71. Ac Aliali tolerance
14. LIGCO 	 Ligie color (0-colorless to 39. SPtr Spitelet fertility (luatflySterile, 7?. SAL. Salt tolerance 

.ren, lpr|e -. partiy sterile, I fe.tle ?)3. ZCI 1in e1ficieny (field test)
15. CEO 	 Collar color (OColorless. 1- 40. l000 I1000-grain, %eight (9"). 74. 2(2 Zinc deficiency (screening test)


green. 2-purvle) 4l. SCR teaf senescence (l-opicl. eso 15. (1.0% Elongation

to 	 KI-A alturity (duration to f.l 

gjreen. I-suades of purple) full beadlng plus 30 dfyt) 71. Ell Cold tolerance
 
H7. CULT Cula length ( L) 43. GMB Bacterial lef blight 715.M r $Anlose ().

Is.CIM CuI t awoer 44. G9L Blast
 

16. AM 	 Auricle Color (0,colorless 4?. I fron sewlirg 16. FIoJ tolerance 

. CUMS WINuangle (Iesrect. ?nterre- 41. " Sheath blight

diate, 3*speadl) 46. RIy Rice tungro virus(""
 

r0, MOT1 Cult. diaMter f- ) 41. GS? Grassy twmro vi (5)

11. 	CUST CulTstrength (isbrittle. z L 48. BFWl Browplanthopr-Blotype "
 

lodged 3-eal A-sturdy) 49. BfTH2 Brw lntisopper-Botype2

22. IKIO 	 Internode color lcrn.2-90td. 50. IN]i Prw.plaathomer.Biotype I

S.... 3purple) : . SI. fH" G Ilafhopper
 
, F't.. PancleIlength (ts) '52. Se StrIped-stetorer (I, deadhear.%)'


24 :'.. PT PanicleteI(opin, .Inter- 53. SB Striped-stetorer (5 hiteheads)
 
.eiate 3-.cWct, 4.cluste ing) 54. l fi Yellkw.t rtrer t deadhearts)


2".1 " PPnicle esiertion.(Ienclosed. 55. 58z :ellc-1tteMorer (S hihteleals).

.*partly exserted. 3.aserted) 56. hm Rice whorl maggot


26. PTH 	 PanIcle thresubility (lshait- 4 14 k ite-bacted planttopperi 51. 

tering, 2.Interrediae, ... . 1. Zig:ag leafhopper


ti ght . $9. FRII Brown rice protein content 
 L21. GILT1 	Grailegh() dry season crops
2B. GPO 	 Grainildth (m) 60. FRI? ro rice protein Content (' 

The program is written in IBH OS ANS COBOL and is To facilitate requests for retrieval of desired
 
run on an IBH 370/135 under OS/VS' at the Agricul- information from the IRRI germplasm data bank by
 
tural' Resource Center, Los 
 Bahios, Philippines (IRRI IRRI scientists and by ncientisks in national- rice 
1979): improvement programs, a standardi-cd request form 

(Fig. 5) is used. This form simplifies the requests 
1. Input 	 requirements made by scientists and serves as the source informa­

tion in the preparation of the control cards. 
The input to the program consists of one or more 
of the retrieval control cards through which the 2.. Output structure 
retrieval criteria are specified. These control
 
cards are: Tie output of the CBIRT program can be either:
 

& 	 the QUERY card, which indicates- the cPitO1'iopi * a subflle - all accessions satisfying the 
deacr,fptora, their desired values or range of query and all their corresponding descriptors 
valuas, and the lo~ical operators; 	 reconstituted into a subfile for additional 

analysis, and/or
* 	 the LIST? card, which counts the number of 

accessions that have no data on each of the 'o a printout - all accessions satisfying the 
specified variables (i.e. unknown); query printed out together with selectedsome 

*'k ' 
' 

w spciie the r descriptors in specified format (see Fig. 6).the OUTPUT c 

e ,the OUTPUT crd, specifies the "" Thichhe total number of accessions in the gerw­
descriptors whose data should be displayed; plasm data file and tle'number of unknowns 
and '' '(i.e. 'accessions Witlout data) of specified 

e the TITLE card, which specifies tile title -' ' descriptors are also printed out. 
of the printout. 
', ', ' An example of a printeut, Which lists the
 

The procedure ior the preparation of each of the accessions it tne germplasm data bank that are
 
control cards is described in AppendixiI. of the Indica type, that have culas loner than
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150 cm and grains longer than 6.5 mm, with 

maturity of more than 160 days, and are resis-

tant to blast and baterial leaf blight, is 

shown in Figure h. Of '.0,768 accessions in the 

ge rmplasm data bank . 4 %. rt- found to satisfy 

the conditions s )eifi ed. Only 28,208 acces-

sions have data ttin vari tal type, 28,112 on 

culD length, 28,25') tt grain len'ith, 28.!88 on 

maturity, 21,4,05 on ba-terial leaf tlight, and 
17,813 tit blast. 

3. Program lImitition 

The presevt version of tile GBIRET program con­

tains the following restrictions: 

,,,,I 

.. .. .. . 

. . . . ... . , • •,I 

• ... (, , ,, .* )4 . ... 4t.. 4i. . 4 

v 0. 

"'u 4.­4 
)l).'D.,-----

.. ...I,,. ,,i!, ,,I-' 

.4 4 44. . .......... . . .. '-
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e tile maximum number 
allowed is 20; 

of criterion descriptors 

0 the maximum tItimber of descriptors 
be specified in either tilt (TI'IIT 
.IST? card is 10; and 

that 
car,. 

call 
or the 

Lte program processes logical expression in 
the QUERY card from left to right without ,.iy 
logical connective precedence rule. 

......... .. . ....---­

1. ,.,.. . ...... ...... .. .... ...... I- 3 __ I__ I._ . -

I '' 1'.lI 	 1) . I - .. . I ­
h-- -------- --------.-....-- I 

... . a,!1 2 _ _I . .I _I.,I 

-i-,-.-.---- --- -_-_--_-__
-1- -- --_- ­

,.II. - "'; 	 I_1 21_..- - .- --I *, it44 .V 
" "

. 1 

- - - - - -- - --	 l1-----------------­-

1. . .- ---- --. . . . i1. . ,-,-.- ----.- - - ­ -, -- - .-­

) -.---: I IJ l__ I_ I 1__l. 1 
. ...................................... 


-'1-{ 


-------------------------------------------------------------.----------­i-,o 1 . 1 - - -1- -.- 1-_- _­-. --- -_-_-	 l _-_-. 


- i- - a1- - - - _- - - - ­-_- - - ­- - - -1 - ­

-i '-.. ' . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . I - - - - I ­
' ------- ------- -----I 11/ --

--- 1 - - - ­

-------- -------- ----0 1 1--I-- - - ' 

.I. ., ' I 0:. ' 1I- I I.. - - I - -- -­

t . . '1. . ,I,- .- . .. 2 -.-. --.-. - a.. . . ..-.-.-.-.-.-- - -- l _. .. -____ ... . .	 --- 1I.. 

. L_ : ." . . . . . .. . . . .l l}l . - l - - l -

Fig. 2. A sanp le data sheet for recording 	 in screen tigspeciI.ted .ac. is II t lt_ IRI I. 1rm­

plasin ha-nk for (;L' ar.it.morplaagronomic t ra its. 
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-- RT 

C;on t ro 
C"ardl 

ofSTOP 

Control 
CadError 

,,NO 

Card F ."Errr 
NMessagv. 

sT( , 

RetriRead 

NO , 

/Germplasm/ Routine 

Print/ 
/Retrieval 

Summary 

°" 

Retrie-val 

YES NO 

T 
List ? 

Routline 

Fig. 4. 
W(BIRET) 

Top level 
program. 

program flochait of tit nl. smBank Inlo m .tion R etlrieval 
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Tne 	 InterwwI . .,9 e Pes, Iru t,te 

IntOro'i.l'C , .11,tqJC4G.r*+t io' • e+. tI'jo .. ,te, P tPhin 

"'i to * ) e 4,11 to 
1*$% th*orJr *....tI t 

Cit.'t, hl. 07 ICJ)t 

rtc
 
.ie
C W.. ic,. . .rfte rrltt 

eCt"lii 	 -Crl'i r r 'al. ' 6,r tII- Iica' 

SiWl174 

" -	 SLO
 

. , dO : t{
1- i:-t'J - + 


3 *. ' 11 . * 
 Cp 	%=
 

3 .2 	 CNX .+4. 	 :tLe'.	 o-" 

I:.T 

" CL.T *S cs. I 

"73. T ",IX.~~~ T ;i It
•. & "+7( 	 tiC' 
: A ". "C] :i, 	 s isi+ 

;lic e In All iJ'gv f'tllcI .re~ er "r.. of tet%' Is reqii,ed.* Infor".t r Cn tpe Mte' of Tett r 6W*.1'7 ll'tr (cr r!t ¢. 

Fig . 5. Infomation retrieval requeta form. 

I 5isitA. ACCLIl $ THAT OA IIEJIEA l d11" CULN L(IITN GaItI&| 
I.S I I 64AI. L t GI CaI L& I TKh I. ;.IPwI LudiT GMATLtI 
IWAN 1I1 ANOa4l0Al lIl ToN ~ .O L OLIGtt lE 1111 A BLAST IAL 

4.1, vAillIT CUL GklA C.
 
'.,. e 'a-: Getxu f tr.I" H nA lTlV LIGHT SAiT
k.fITn LA 

-...- ...-. . -...-----.... --.... ...... . . ... ..... . . . . . •.... .... 

* )I I• I 	 I IT IV.. 162 5 I*, ^ 


. t1o1 $-hA ARE 
 111I I 

.... . --.. - ............- - t- UF RFIlikSL
- . - . - - N --­

lumt fil1 1. 1 lVt I I 'Aa AII10%
 

k+++~ ~ U :l .S~l 1+56I j 
IWC5$IuN ~ tJ 4il 


%4 A(Cf$ LCat) Nwl. k~%ELG40 US'56 •* S
s 31J 

11( 6 ) 

If 	 0cCI$S$L ill. N 

1 A 	 I IP m%. la * 
I $.1,'G t CATSl~'... . M, .A...51 I'. llt MrfSS • I 


I All. & Ce.T , l '.-. I I .ila *
. tABS 


call x 1. .aritu I A p4. i er
 

Fig. 6. Ali example (if a printout output in the GBIRET program. 
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Appendix I. GBYRET PROGRAM LISTING. 

This Is an abridged version of the GBIRET program for use only with the first 42 
1.that are more eommonly used. Readersdescriptors, out of the 78 as listed in Fig. 


who wish to have the program listing for the unabridged version can request it Irom
 

Statistics Department, IRRI. 

,I-.J.3IC
ID NTIFICA1IJ,4 0VISI IN. 

-,'J.)J2o
PRJGRAM-ID. Itjt3q.ETi. 

;,,;%.JoU3
t-NVI, nNMENT OIVISIGN. 


I .G'J il'#'INPUT-OUTPUT SL:CTic'4. 
,, J05 J
F I LI:-CCNjTkL. -,O 

l GOOO0b
SELECT COhtor:JL-C4,AD ASSIL,;, r..JT-S-FILLI. 


SELECT GEF4PLASM-FIL" ASbIGN T'- UT-S-FILE2. I,,OJ!TC
 

SELECT PRI.'NT-FILE AS I;rd TiJ UT-b-F lLt3. I-G3.}RO
 
SELECT TEMP-FILL ASSI'N TO OT-S-FILL4. ,.t.,9J
 

A'JJO0
OATA DIVISIi'4. 

I,,G,3310
FILE SECTIXj:. 

1 GUJ12J
FO C.NTUL-( .t. 0 
1-.,OJ130ULCCK L.JNTAINS 3 QtCt') rS 
1-%GOi44)
LABEL FtC.)VT) !:CITTL') 

1-.VJj150
UAA ktCliF, IS CJNTPL-.')'.Tm. 

I-,;Jib01 CGINI ,,L-J..TA. 
IGOJ17J02 C3.4,mANJU PIC X161. 

I.G)1 G
02 KOJL PIC x. 

A-,GOJ190
02 TTL. 

1-,GiCO2J0
03 X-0.,1A PIL X kCCURS 73. 
IL';0J4 lC
FU G R4iPLASm-FILt. ,LCCkL)I!,', .C', IS F 
1k,;J,220
LABEL ,LCU,.!) Sitr oAt, ' 
I,,OJ230
IBLCCK CJINTi.INS 0 LLUCj,)S 
I uJZ40
DATA F.-C,)R') IS LkPPLASM-LATA. 

I43JJ2bJ
01 GLRMPLASM-,)ATA. 
l'%60)2bo02 ARLA-1. 

:G,)J,7C
03 XACC P1; xxxxx. 
kGJJ2zij03 VAR PIC xi3I1 
I.(*0%2',0
03 XSSU PIC XXXX. 


03 X(ORG PIC KX*JJ30
X X. 

PlC XXAX. I ,,) 10
03 XFGN 


IQGJJ320
03 XVG PIC X. 

IKGJJ330
03 XSHT PIG XX. 

IRGUJ3 0
03 XHL1 PIC XXXo 

I'6335C
03 XBLIW, 

IRGOO36O
04 w-Nd PIC X. 

l'GOOJd7
04 I}-N: PIL X. 

I GUJC
03 XHLI' PIG A. 

IRCGou3'0
03 X1IFi PIC X. 

I-,GUJ,0C
03 XtILC PI'L .
 
I %0J410
03 XLSC PLC x. 

i-(GUJ4ZC
03 XLLT PIC AX. 
IRGUJ43003 XLLC PIC Xe 
I0J440
03 XCOC PIC X. 

IoG0J4j0
03 XAUC PlC X. 

I,6OJ40O
03 XLLT PIC XXX. 
I-,dJ4 ?C0.- XCNO PIC XX. 

X. k,I '3'.C3 XLA6; PlC 
4 .IJJl-J9
03 XCIIA PIC XX. 


x. I'GuJ5i0003 XCST PIC 

IF Gi,)5 IU03 XIN1C PIC (. 
I,-%'#' OU3 XPLT PI. xX. 
ik'u0sidJ 0
03 XPTY PIC X. l1
kG 

0 5

03 XP|X PIL x , 


"G;jj 5J03 XPII4 PjI; A. 
I . JO 5u0

03 XG1tL. 
IR ;,oi!?"1
04 d-'I PIL XX. 
l-(0j5d004 0-Nil riL A. 
Ir;GL'j59C

03 XGOW, 

IG Ob OOde0
04 - Pi'L X. 
lkt.JjolJ
04 0-NOl PIG X, 


http:CJNTPL-.')'.Tm
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03 XSLT 
 PlC X, l G0,J620
 
03 XSLL P11. X4 
 IGO03630
 
C3 XLCP PIC X. 
 I;kGOJ640
 
03 XAPC 
 PIC x. lPGO0u0
 
03 X.PF PIC X. 
 I:%GOO66J
 
03 XAC, PIC 
X. IKRGJJ67C
 
02 XSTC PIC X, IAGO0680
 
C3 XSUC PIC .
 1K".J390
 
03 XEMS 
 Plc X, IGJUTJU
 
03 XF',T PiC X. 1,GJJ710
 
03 XSPF PIC xe |PGOJ/20O

03 XGWT PIC AX, I.GJJ730
 
03 XSSC PlC X. i'GI)74C
 
03 XMAT PIC XXX. 
 IkGJJ750
 

02 Ar,.A-2 k:!)FI'j-S AK,.4-1. 1-GJU760
 
03 ACC PIC 99999. IRGO077C
 
C3 FILLER PIC X1301 
 IRGO0180
 

03 ,S9 PIC 91,C'-9, lFGOJ790
 
03 VcG PIC 999. IQG;OBUC
 
03 FGhi PIC "9096 IRGCO8O
 
03 VGR 
 PIC 9. IPGCOe2O
 
03 SHT I'.
PIC IcGGJ830
 
03 .LT 
 PIC 99qo iGO0d4O
 
03 liL PIC 9q, I'-Gcc5G 
C0 bLfP PIC 0 I ;GC 860 
^. "iFA PlC 9. IFGC.87C 
C3 6LC PIc 9. IM,6CJ9sO 
C3 
L:= PlC 9. InGC.890 

')I LLT PI 9q, |k(*OJeO0
 
03 LLC PIC Co I,Gco9lJ
 
03 CGC PlC 9. I(GCJ920
 
03 AUL PiC 9. 
 I .JCJ30 
03 CLT PIC v9'-, IkGCO'4C 
O C',, PiC 990 IRGCJ950 
03 CA'; PIC 9, IRGO09OO 

0; C)A PIC 94. IkGCO7C 
C3 CT PIC 9. IkGO98O 
03 I1C PIC 10 lf.GO09'40 
03 PL PIC 9V., IkGOlOoC 
C3 PlY "I '. i, IRGJ1O 
C3 PFX PIC '0 IRGOl02C 
03 PTh PIC 9. IRGO1030 
Ci GL DIC ,'iv. IkGOL040 
C3 GRW PIC Q9, I kGd 10 5C 
03 SI 9.PIC I.G01oU 
C3 SLC FIL 9o IkGUiC7C
 
0.:LCr PIC 90 
 IkG01080
 
03 APL PIC 9., 1iG0Os1c
 
G3 APp. PIL 9. ltGC&iOC
 
03 ACt, PIC n. 
 IIGC1110 
03 STC PIL 9, ,l, 1O20 
03 SUC Pl. 9. %t,Ij)L C 

03 LM' PIL 9. IQoh 1i-O 
03 FNT Plic 9. I;GOI 50 
03 SPF 'L. I'cll O
 
03 GuI 'l ')9. liGOIOT
 
03 SSLC I5 I.GUl 180 
C3 Mt T I'lL , I k,.,i 19C 

105K F1 P-. I T- IL IkGOL00 
105L L' IL ' L V.I w'ITT.. I,.(C1210

HtagCl '. I'JT-.I;. . O .'. % A..''.Gdi;/ 
CAT,A .C . Ltr'A¢, I-%;Ol2. u 

0l ['A P0E. A 1331. 1f(tlU1.,:
F I - P-t1 1LI. .0'.L, -, IS F I ',iJ 2 50

LAI '.1 , .Cu ,1 I ',,I l' GJ1 b0 

OLUCK ,1S Ala r.,,. 
GAlA ,-.C -I I. TL'4P-i)t.TA. A . 

9± TE[P1-0,TA PIC X(1701. ..GJL,90 

http:TL'4P-i)t.TA
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U1 F ILLFP Ph. h1 V-.LJf. ALL 10. 1 "j~1 

CZ K Pic )9, FGC-3 
02 I IL t9. 6.ic 

C2 J 
02 li-Ps I'S 

P IC 
PIC 

li,. 
19. 

;.'i±1.u 
1 , ;,t 0 

C2 WSn PIC 44, 1al0r.13C 

02 
?2 

P-CAS 
.ACC 

'IC 
P I . 

1­ 4 . 
1)T1) VAILUL 0. 

IK.J L41C 
1L 014,:0 

02? -L 1%: Ph..- 14. IFG014.3C 

02Z N-PA~t 
OZ \L'-jt 
02 -r-)p 

CZCRIT 

p IC 
0lV~ 
PIL 
PIC 

(in 
CC 20. 

L.'CU~m 2U, 
.)'-ILLUmS 23. 

I G%14 
1-,GJ1 45 0 
lti(Ohfo 

r. J) l 

02 FICL;il P it. 9 J11CiJL 20. .ji tj 

02 N-'ul 
~Z ~-*I 

02 C-v . 
J3 C2-1 

(12 X-CK~T 
02 CF&-I 
32 CRT-2 

VilC 11 )CCURS 10. 
PC 01) CCC'hrs 20. 

VIC A ;-,CljRS 12. 
PIL. X(! JUST kh.IH 
PIC x. 
PIC XE. 

1-G0 000 
I'ri015 10 
1 GiO152J 
-i. 5 
IRCh.'154U 

I AGClt)5U 

02 CRI-3 
02 Lr'T-4 
02 C!. 1- -

PIC 
OIL 
PiL 

EXA. 

XXXX. 
xxxxxo 

*I'",0060 
I.,6C157C 
I _GJ155i0 

02 CP~T. Ir. G%439C 

03 '-CilT PIC X LLCURS 3. I.GOL600 

03 )P-1 PIC A, 1'G0162J 

03 ~P2Pic X, IIGG1t63 

03 C0'11 PIC xK.~l~ 
0j C .,,,-
03 CC: 3 

PIC 
"IC 

X. 
A* 

iQ 3O1bbU 
l',0~ dC 

32 
02 

".-U IK 
F-20 

PIL 99i19 LI.CUi. S 0.1GJ16 
1 

C 
G)16c 

03 
0j F ILLE', 

'-.ICT XX 
0IC X 

J'T KIGHT. 
.. '.' 

I<GJ17J0 
1'GG 710 

62 
d~- ),4 
LT-I. 
03 F 
UJ. F 
03 F 
03 F 

PIC 

PIC 
PIC 
PIC 
VI L 

X, 

X( Z2)VALIIL 

XfI I') VAL~t 
X112') VALU. 
X(ILA V..LUL 

'A'C 

'S 
' dI 
@VAL 

to 
'. 

to 
, 

LRG01 72C 
IAGC1 1.30 
1-fCJ1 740 
I.IAGJ!75tJ 
lpiGCI 7C 
1 tL I IC 

0 1 F 
0., r 

PIC 
PIC 

X(121 
XKiZI 

V-LUL 
VhLUL 

'VaG. 
'3')H so 

146317jc 
L-'.Pu 19,0 

1)31 F 
0 3 i 
03 F 

PiC A(121 VALUL 
PIC. X(121' V4-LUL 
PIC X112) VALUL 

''ii.L1 
' OLY.11 
'JLP!' 

.-

. 

. 

I'.i.180 
LI813 

1"tCIBZ 

02 
03 
03 

F 
F 
F 

PIC 
1)K 
PitI L 

X ( i.) 
*II 
fL 

VALkif 
Vi.LofL 
V-'L'.)I. 

1fi'IFA 
8 LLL 

~L SCti 
' 

.I-GZldik 

I.I%%iCl d3 
IPGCL d4J 

03 F PIC Xi I&') V-Ldl ' iLTMI.'C 
U3 F PIC Xf 1,: WiJ. ' LICCJ 6* IuCI370 

03 F PIC Xf 1) VALUL t.LL,. I0hr'ci180 

0] F 
33 F 

P1I1LXli-) 
" I ( I I&) 

V-%LUL 
VLUL 

'. t. 
'CAL I 

H;GCldvL 
I'.Cil 

03 
J3 

i 
F 

PIL 
PIL 

X(12) 
XKI.: 

V2.Ld. 
V4'LUL 

'LON, , 

C Ji 
1. 

'. 

Imftiyl91 
IkGC&92O 

33 F Vt'I AXI ) V:41.U L 'COJDI ISP;Cl 930 

0] 
03 

F 
1-

I'IC 
t'lI. 

X(LL) 
A I I-1 

V-.LUL 
V:L.LU 

'LUST 
At.IIL ' 

.rGI-4 
-­ t;CL'~50 

03F r I , I12 ) V,.L 0r 'OiT .'G.Iti) L 0 

03 F 01C XI1.1 WVL 0L ' P IY IKu* &1;7C 
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03 F PIC X121 VALOtL 'P-X 
03 F PIC X2 121 VALUE 'PT- .
 
03 F PIC XI121 V.U.. lG.LT 'Gj,1JjO
 

03 F PIC A(I V iLJL IKI.%" 
03 F PIlC AtIZ V',LJ. 'LLI '.,J 

03 F I|I X (I I V LU, 'SL(.. '. 

03 F PIC A111 VAL 'LLt .J41 
03 F PIL A I. Vt LOL A FC- . 'lj 

03 
03 

F 
F 

PIC 
tC 

XAII) 
X I I 

V;.LIJ. 
V LOL. 

'A"V-
4-Lu ; ' 

03 F PIr X( 2 V,'LOt ',fC. '0, 

03 F PIL AC(I V,,Lj 'L. . 
03 F PiL X 1 21 %L . '9 

03 F i IL : V% t;, . t 
O 
03 

F 
#-

PI 
P1 

A I 
A I I 

VtkL': 
L . 

',F 
'1 .,,1 I 

03 F: P , X I I V..Lt 'IN_, a. 
O F D1i. ACiL1 ­ .LJ.1 ' 

TJ' 	 PiL0- q" 	 AlL) ?. 

3-1 - JLT- I ....)-.l 
03 X)IqCI.1 It x)L 

0Z LT--,., 
04 FILLE, PIC A(1- V.,A/,*L ' .. .) 

'L 	 1v...t
04 F ILLEk PIC 21t I VAL I 7. V iL4,- ' 

J4 F IL . IC A 2. V!LO' :''1.,. c !L,,., 
04 FILtLI PiC Al':.I V2' LJL " L , L L .- t 3 11'- I... . 
04 FILLf.o, PI XI "- V4.L1i LI,,.L. L(.LL..- J-ILL '. 
04 FIL LE PIt X 241 V.,LUt L -JLA t JL" UJL * 

1
o F ILL-', IC )(1 2- V-L'J ' - ,ICL' - L , L 

04 FI LL PLC A 24) VI., ,, ,*V.L. G .I. 

04 1 1LL- PLC X141 V:.LJI 'ioL..'Io i.L. I. L '
L: 
04 FILL~ dILrJ[ "L L,.)L PfC UIt )LJ) ,.,n 
C'. FILLrf PIG (241 VtLJ ' ,, -. ', :) :T CJit..J _ '-v I 
04 FILLL:K P . Xl24i VLLJ, -. 1 V):SPL' .1L I N. L 
04 FILLC ; PIC KCIf I VALUt to 

02 LT-5 t')LFINL LT-'i. 
03 ,IJ.- PIC XIC ) C . I -. ,. 

02 LT-u. 

04 FILLt -N PIC A2AI VALUI ' it J.L .1 Iul ', G. ;S-J'. 
%4 F ILL' PIC X12i4 VALUt (...UP 't i';.tiL.4G11 '.0 

04 FIL L['- PIC XI i ,I VALuI ' I )] "(j,11l C., FL. ,4..L: o 
04 FILLE PiL XC24) V4L' L _.J; (.,t Lk... L'o,.T'I '.;Oo2u 

U4 FILL,:' X VeLu LuLU . - opL C 24) ' LA.L j.L ., 

04 FILL[f PI, X(,). | V4L I LL If- TH 'W-'4.4 -. ,L:04 F ILL;.. P ItC X (z4 1 VA'L )k 0l -.1 ,]1--, T, t'.,,TI- t,.LF .?IJ, 

04 FILLL PIC X (.) V;,L I ' Lfi',Th TYPL 4( , 
0. F ILL' PlC X( 241 VALJ1 ' rI-.S" LL , ,Lt,I '. 
04 I*LLE' Pl1C1Al?. AI T L . t.It24,( 2 4r' LL( 
04 FILLEV PIC X 12It VMLJL LL;L '- f ' , CL - '., 

04 FI iLt0 DL. X IC.4o V/.LoII '.iL L - 1JU ' 1, 
04 FILLL,, PlC X 24c) VA JI ' yP II.T'uC:_kC zlI '. 

J4 FILL C. PI C X 1t Vt.LJt ' ,,,C A, -: IIvY 
.32 LT-1 ' ILIL iT--. 

Ij iik-2 PIC X I L( LJ-A, i,, 
0? LT-d Pl. Xl II VALMI t ,LT,,LLC., 4' *' 

03. 	 P-Li Pl. Cr. ,,T I, X . 
01-Y 

IfI i*l 
02 0IAlA-1 Lr t-I" l'1 V6l1 + : . .. o 

it 	 F,)u-. 
J2 # ILL., t V. I ... , 

J,' I 	 lr,:, -.l l ,Kr,. I V, L-1 , % 

l XiII) 
02 liLt ' ''. El I VIIJ. ' 'a ' " . -

I))J2 '- 1.L. Vl L l, V.* I J '" t..') 

1.610 
1RG 	,19
 

1,.GJi I 
I ,: 

; jL 

GSc 
1- (1142 %:i!j 
- ';7C 

I J, 
I-.,Lu.j ":'I 

,;2010 
J,­

-CI'SC3 
,140 
' L, 

J.',..xIt
 

I G 0 
1:,.2.0C 

, C _10 
|IcJC2? L0 

I.
 

I.,2 ,
 
J ;
 

I'.; V J
 

,' j 

a 

1 

,C'T 

I ,2.;5C1 
I 3 3O 
I-,0J237C 
I4GC23HC
 
IA5J2J90 

%) 
I,-UJ,_#. 

i,,, ;. J 0 

, , 
_ 4,!O 

l', ,	LJ 

7 

. 

rI . 

a.J.~. 
I Nf;J') 1)i 
A 	 , 

I-o.. l , 
I 0__'Ju 

,l , 

' , .s, 

IG J .u 
l,,,J.2u.J
", 
l,,,')2'. 	3U 

l'.-,,J ' ) 

http:1:,.2.0C
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01 

Z2 FILL:-'i 
C2 P-CTf, 
I"OG- 1 

PIC 
PIC 

A(0 
k;9', 

V.-LU 'Pa.L: I -dt026o. 
lG%267. 
IRGO2co8O 

01 

C2 FILL'.-
32 ILL-1FOG-,Z. 

PIC X(L5) 
PlC X(7). 

VjLUE SF:,LrS. IQG026'iC 
IRG,27O0,kGC217O 

01 

C2 FILL-L. 
Ci TIL-2 
tOG-,. 
OZ FILLi.R 

PIC X(25) VlLUL 
PIC X(73. 

PIC Xhl5,) VALUL 

SP1ALLS. 

SP.%C:.. 

14G02720 
ViLG0 .,c 
hCG02740 
1,G02750 

31 
02 TTL-3 
I-OG-4. 
32 FILL-";, 
02 FILL-R 
02 F 
C2 CA.', ,N1i 
02 N-'4YI .LflFINc 

P14- X(73). 

PIC XX VkLJL SPACFS. 
PIC X15) V.ALdLt 'Ai.CN.'. 
PIC X(33) VALUE 3PACLS. 
PIC X(90) VkLUE SP C.LS. 
CAF4LNI. 

IG027bJ 
IRGC2770 
IRGO278C 
iqGQ2790 
IKGC.'iOC 
1.GC2810 
IRGC2620 

03 F OCCURS 10. ikGG2830 

J4 F PIC X. IRGC2840 

01 
04 LPKI 

HiD(G-5. 
C2 FILLED 

PIC 

PIC 

X(6). 

XXX VALJL SPAC.:S. 

IRG02e58 
IRG028oO 
IRGC287C 

02 FILL,:-
02 F 
J' FILLER 
C2 F 
0. CAFME'2 

PIC xXx VALU 1tlL.. 
PIC X(5) VLJF SPACES. 
PIC XfI,) VALUE 'VAFILTY NAE'e. 
PIL X(17) VALUE !PALES. 
PIC XEOO) VkLJL SPAC.:S, 

I'lGC288C 
IRGC2890 
IRGC290C 
irCvt;210 
IKGC2920 

02 NIEY2 PEOLFINLS CA~ILNZ. 
03 F CCCURS 10. 

IRGC2S30 
IRGC294O 

04 F PIC X. IRGC2950 

01 
04 LPF.L 

OIL-LINE. 
PIC XIP), IRGC2960 

IkGC2970 

G2 FILLER 
02 WACC 
02 F 

PIC 
PIC 
PIC 

XX VAL ,c SPACLt. 

X(5). 
X VALUE SPACke 

IRGC2SC 
IkGC2S9C 
IRGG3JO0 

02 wVAk PIC X1301* 
02 F PIC XI) VALUE SPACES. 

02 CA^M'E13 PIC Xl U) VALUE SPACES, 

02 NLMY3 kLDEFINES CAFMEN3o 
03 F OCCURS 13o 

IRG0301C 
IRG03020 
IkGO3030 
IkGJ3040 
IRC03050 

0 ,-k 
1T4 F 

PIC 
PIC 

X1S). 
XXXX. 

'013o06 
IRGO07C 

Lt f-L)G-6. 
02 FILLER PIC X VALUL SPACL. 
G2 FILLER PIC X(401 VALUE ALL -

02 FILLER PIC X(I1I VALUL L 10F 
412 FILLEk PIC X(74) VALUE ALL '-1, 

01 END-HD-I. 
C2 FILLER Pl," X(7) VALUL SPACES. 

02 FILL':= PIC X(tb) VMLUL ALL t0-, 

01 tN-HD-2a 
02 F PIC X(Q| VALUL SPACLS. 

02 FILLFi( P1I.. 9(32) VALItc 
ISU4MARY iF ["TRI-VtD I.NFLArMATI'N'. 

OL END-HO-3. 
02 F PIC A(J) VALUE SPAC'-S, 

4(ITKIIVAL I* 

IRGO3080 
IRG03090 
IkG03100 
IK63.10 
IRGU3120 
IRGC.13G 
IRG'314C 
IAG0315U 
IRG0316J 
!iG0317C 
IVGC3i6C 
IkG03i0 
1PG03200 
I4GC.)210 

02 FILLER 
ING. OF ACCt SIOI.S 

PIC K(311 VAL01 
vITti U'.K.J 

" W o le 
16,.J3220 
IMc;tJ230 

02 W-OLSC PIC Xl{1) VILUI SPAC.S. IM GC3',c 

02 FILL.'k02 of-LtK PlC" (XK ViLU-, ZZZ V ,I-.b 
'. Ii'GCJESU; 

OL LNU- hl,- 4. 
t)O 

02 ."-LIT 
02 L-VALUL 

PF.,C )Ul lVISI.AN, 
OP'IlN-F ILL * .Pr.'i I r;:IT 

PIL A(IJ) W-L 0C SP 

PIC X(Y.-), 
VIL lZlZUq 

j..,",jL-La. [. jIIPUT 

.L a. 

PI. ILr, 

1iO C.)27 C 
I.GJ~C 
I' ,c 9gc 
IkCm0300 
INGJJ3LO 
1.-I-I'GJ.320 

MUVL CIlh'tLJT-)AIL 1:. ..ei'l-IkTu033.iJ 
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ST-AR T-h i L. .'4 WE J Ti-. *-Pi.,:S IdXJT 14,1K Sn T-~i -CAS . P-C IRGO3340O 
MOQVE SACFS T 2 TTL-l TTL-i. TIL-. 	 I-IG03350 
P RF,'C% 	 SZ-L Td,~u SL- VAI Y114G J FKC4 I iiy I JuTl J > 10. ItG03360 

PRi,.'SZ-Z T.4p~'j SZ-X VApYi,i J FR.CM I dy I J'TIL J > d. I-( J337C 
Ad. M~v 0 TC K. I r.Cd33b 
Al. 	-42A. .'I L-CA.*L AT J)-6G T- CL-.jSL-i:ILL. LGJ339C 

wOVc I I') I 1FGO03400 
IF CL4I-A T6JY''CI:44:j 42. IkGO33'C 
IF CIL .1vi) = I'CUTPUTI T I A7X. IKtGJ34io 
IF C6,1"iiU 'LL T ?' T, %.Alo. Itt ;o4 3 0 
1F C ," tf' = 'TITLE T 13 ALt2. 	 IKGO3440
 
IF Ctu'~4%) 'I 11I' t..~ IC 31. LG
 

CG-I a:-7-qj ..~6CUNTEREU AT I TC Lkk;-4SSA;F. ItGC3ArO
1 OISPLAY E~iJf--SYS-1uT. 1iGO34eCwCVL C:* IT.-jL-c2,TA T 0fAT-R'P 

G- %. L~%ktT 
 IR.3034dO 

A2. 	A)C 1 T, .
 I G3i90 
'V1 	SP4CLS It CI. 
 IkGO3500 

Aje. PtIro o A11 1H;J A-X:: VAP.YINjG J FikCM I dY i uJTIL J > ;7. 1: G03510 
~ A'd,: l TH-ill IA-A VF"Y Id% J F',.m I IjY 1 UiTI L J > 12. Ir.tGuJ52u 

A .	 "kV- ' SLL dI,j- 12 .d>r-L'.CCU4T~i [j tAT 'ikGOj:540 
IC L~:1~ L "-V: L - TtI- L-)L.TA T:1 OATA~-L -% IkGLO2541) 
1.!SVL%Y "I-Y~U ikLJ:-KTI?. B~;03550TL 


A4.. '8-YI. J T . NLLC (K) 1~,71 1.I !Ak3560 
.V L X-d4T A ( I) T, '- .1.C : L T 41Vt A-W-.Ta i LaT jP-Z . Ia'GJi5lO 

I'.F A41 	 THIid A%-XZ VA..Yi'jG J F-.t2' I 'iY iU J I L J > ti. P-6C0,580 
P~-.'~CIYV'4ju iL.N~, 'TI IRhGO3590
 

16i t~,-tSS.UthC-. .- !L-J)ATA T-. ).I. 	 f.	 036JO 
.;I PLAY 11-.YuIcCI6 T-~.r-. 	 IRG03jilO

A5. 	 ICVL J 12" 1 J' i K) AO ) 2 1 . 'I uV4. 2"AC-) TJ X-L,.T IRGO3b20 
PEFrF.J~zv f.51 THI.J "-X4 VA'-Y1*' J F I bY L UJ I L J > 5. IKGo3b30 

IF x-C7T I.J 'J"Li IC M.J~f %-L.%T ri C'NIT WK 	 I-GU3o5O 
cLS, 40VF 9'9990 T.'- CkITI (K I. IRGO3660 
00 1 1.) 1 1IF X-f)0;. (I) =' ' 110V C K TC N- PASS I'kGOi670 

II%,VL J i I~ CON (00 k TO AU. IkGO3b8O 
'MCV, SP-A-cS! TC C~k IRG03wool 
wt) K: X--)t.T . I I) TL CL'L -4010 1 T.; I IRGO3700 
!4CfE X-041I (I) TIE CChZ AJu 1, Tj I U'Gd3llO
 
WCV'. X-'IATA I1 I C LL'I - AjJU 2 T~ I. IrG3.72O 
IF Ckje%=' r *9'VL 1 TC tiCC., (K ELil MV- T(' 4CLN (K). 1*4G3l3tU 
IF X-:IJ.IA (I) , I > 7 3 6u TO 41. IftCGd3740 
GC TO h. I- -;0, 

A7X. IF KL~t = 'K' 4uVL 91) TZ N6UT GL, TC '-C. G36 
Al. ,-Vl- ,)PACLS T1' C'U. I-(G J3 7 

Pu2 -F0~v 471 ITf u A-Xt, V4!.YI'IG J F . IJA I 3Y JjT IL J > 12. I'-t603780 
,40. AW) I IC- N-JUT i Ljs 

PLF-Ukd 	 A81 lu1RU A-Xl J L I J 9u.V.4KYI.\( F-Ll' :!Y ar*TIIL > 1'kGG~i0fJ 
G.T hr. ItN#*(',l~3 

.v . wLVi' J TO .d-CUT (INuUTI AGD# I T I 1 i*' ;Ciu2j 
IF x-OATA (I) ''. I ), 72 Go IC %0 LL':- J,. T. ,. JUj 

Ald. MJV!r Sot.C S IG CCmu. I C34 
AC') 1 1' INK PFrFLtM ALOI THh J A-Xe) Vf.YI'.C J F-4 I IlY 1 lrjC3tI5d 

All. 'GZ3870 
PLF.?m (.111 TII-U u-Xlk) VA~RYINaG J FACI 1 SlY I Odli IL J > 91. IRGJ-j38') 
Gu TO~ A,-. I rp CJ P19 

ft Z~. MLVi J 70J 4-dPKK (tNrJI) Aod I TI; I I kGC )u
I F X-DfTA (I I t-' I > 1 ~I Iu .. '1$L. '. 1 10. I.'GU3 IJ 

AiZ. IF KLOk j* t4CVL 7TL TOj IlL-A. I,;;g L 
IF K'i!S[ 'llV IT Ta; ITL-,.I 	 4Zvt I '6 C 93 
IF MKJUL '- ie tVL TII T.. TTL- . I iCi'
 
6L Ti Ad.1; 
 i'iJ
 

AL. 	 IF NjI= V) L.P-\ LLTPUI I. Ir-f tic Gi, IC tJ1X. IoGCJ'~ju 
IF '1Ul > U P LI F . ' Ii7A*4:,TI1i 1 .WT,-!X V...I V 1. J F., , I I ISY I Li , C: S 7C 
t2J11 L J > - 1 P.J 1Ai al~ -14) THuRU 1%t-LX. -G #9; 

iI A. OliI~N PL Gz- P'Pt. . -F iL. 1(2; CJ34 

http:X-:IJ.IA
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32. 	 iiEAt) U[PLAS4-F IE AT EtJL GO~ T1 EdD-'T.e. Ir'GrO'.00 
IF &CC > EACC PuVE A.CC TO1 FACC. IPGU4010 
ADD) 1 TI T-610. I "GuU20Z
 
IF NNI( < 1 GL TI 3'4. 1RGO3O
 
prRFUH'4 63 THRLJ CX VJ&IYP4G .1 FR.4 I 6Y I UNTIL J AtdK. IAGO'.040 

IIkGU4050
034. 	 IF:"-PsASS < I 53C TC 0'5. 
I;GC4C609'OVc 0 TO J. 

b6. 	IF i < N-PASS ADZ I TO J PEe4FF..1 64X THi.kU 321-J IIkGj',#7C 

EISL_ ADO' 1 TC .N-CAS--iS GC TL '5. IKGO4U00 

GC TO B36. IPGJ4090 

d5. IF NJiUT = 99 MOVE rMPL.S4'-CATA TO T-_-fP-0A7A IRCPU4100 
aRi(L TrMP-OATA GO TO) 82. I-KGO4110 

IF lijuT < 1 GC T( 62 LLSE .4UVL XACC Ti LiACC 4IJVL VAR T6 WVAk.I,'GJ-.L23 
PE;iFu-(4 45~X THfAU [X V 4 FYI.M J FFkU) I 3Y I UNTIL J > NJUIT. IkGO4130 
m&~ITE LPAP FJijP' DTI-LINc AFT17P 	 1
PjSITI',:%ItG I~t4
 

iG0-t.5iJ
 
IF N-LINES > 9 4LVE SPACES TC IPA4 MJVF 0 TL- rK-LLNS IRGO4160
 

"RITE L Ao -^JTIH PL-SITI0.A1%G 1 AlL) I TC 1-PAGL. IQGC417U
 

IF N-PhGt > 3 vJVE ALL '- TC LP~AR 


ACC 	 1 TC J-LIN~ES 

4018
 

hRITE LOAP AFTtq PCIJITIONlNG 2 I.16L-. 190
 
MCVL SP4CZS T5i LPAf' 
 ItG04..'00
 
wIPITE LPAk' AFTLR PCSITltcdI.4G 2 IRG09210
 

hr.ITf LP"-' AFTEC CSITIC'd1IG 3 1RC 042 -"U
 
PtFFr'F" IM4k-H'l W'-EXe
TH1-0 IR ;64230 

GG T.) 6i2. IR.GC4240 

t-21. ML:VE X-Di.TA (1) TC C~LM (J). IRGJ4250 

AOL I TO I IF X-DATA 11) Gil IC A3. 1RGa4260 
A-x. E-xIT. Ir'G3',27C
 

A31. IF-C(.P(; = 0LL (J) W- TC A',. 	 18GC4280 
A-X20 'x11.I-u-~c'
 
,'41s IF CP =OP-LIT (U) G,, To) 45. ItCi~c'.
31
 

I (G0'.310
A-A3. EXIT. 
451. ~i1,' X-1) AT A it) TC IJ-1Mfl MI. 	 I'KGO0t20 

AD1U 1 1) 1 IF X-OATA (1II ' 1 *.LXT Sr.NTENCL UL GL; TIC %-x,.IRG01s330
 
IF 1 'IV. MJCV' LAT-i IC X-C;T ;u TL t.6. kJ.4
zLT hi CMT-1 

IF 'J2ijVE C', T I ' : PT-2 4, V. C I-2 7 L X-CT ;ji r(r 6s. I G04j5O
 
IF J = 3 41)V'- CrT 1,. c..I-- 4.. 1-3 Th% A_ T TT' A#.),. IRG04-60
 

iAV Tu CRT - v,_ (9T-4 I.; X-CiT C,..I. Au. 1,-G04.;7J
IF J = JL 	:--.TI - -

C-TT I 3.LI -:' )V-. Cr.'I- I t. X-L.r.T ', 46. IIGO0340
IF J = 5 '1 1VL 

(J) 	 IRGO-400
A71, 4LVE ;-WiTA III TL C'A 

I4ADC 	1 Tu I IF X-.)ATA (1) T. 1AGO*.4 IJ 
IRGC442U
A-x6e EXIT. 


IF 	 C0 J -- ) IjF.GO-43'sA-81. ILS 	 (, 

AM10. I'uVt A *.:'TA (1) 'k .L ' (J) IG45
 

AWL 1 7-jIF X-.2A1' % () '*Go. TL. AiL. I.nGO'44o
 
IrG0447C
A-X9e EXIT. 


(J) *; .A11e 	 I4GCq48UAIII. IF C-41' - )t_ 

4f,-ilr. 400 1 7 j P-CT. v. _ T:'' i-0 N-LIK . I .C0500nG0 


1%RITC LPA- [;' "0-" P -'ITi>.1 0 i1J:L
'uK-*-IL. IG 


"'uVL ALL '-' IL LI'A- .- L.J%-. 4,Fi>to P' iu1 I I642
If. 	 SITJ 
'irVL ALL 0-1 T.. LP.'-- hiiT! L0P.\I 4fTt.r Pi~.uAIIi4G 1 IKC4334)
 

kl-ITL LPA,' 4-~--11111 )&TlrtF~l u 7C. 4
F--.' - iL 


mITL LP'A' ;I-.;* .;ir N,%I IRijs5350
r!l 	 P I IC I* 

Vf 'JIP4LILS I-, LPAC h11. LP~a- , % %'.S IT iL?,I', le ImGJ-p7'U
 

T~J LPIL .' ilT. Ld... AFT PiSITs CiiiJ'l 1. I1xtiL'sbI)
WUVF ALIL -0 

hII.LPA', v ' - F;t, -fi P-.1I TIJI it 1 1* I -GC4590
 

iqr IT*' LPM - F,&.)u I-IL- IITI II-;N:PJII'C I. ~t 

M'JVL ALL '-1 Tu LPAtr*' I LOA ' AFTc i<IIP I-_Jf'i 1. 1 di0qblj
 

4t'10V_ ",Pt-CL.) I j LPA - .iT[ Lla- i.FTLr t"L ) T I L IJt' 1.1' 	 .' 

I-G!04b30414.-LA. 1-Xl1. 

Tr LIIL IJI IItGki-o'f0
TkAPIS. *4.V: ,-.IT (A 1-i P. '4.. rlL)R-I II 

."J9b5''4JVL lP-2 TC UiI (JI.I 
I,Gt3;@u63
Tr-Ex. txIT. 

http:PCSITltcdI.4G
http:Ir'GrO'.00


16 IRPS No. 45. December 1979 

83. GO TO CI C2 C3 L4 C5 Cb C7 C3 C9 ZI1 1I Z12 C13 C.4 C15 CLo IR,;04670 
C17 C18 C19 C20 C21 C22 C23 C24 C25 C2b C27 Cid C29 (30 C31 IFRGJ',6bO
C32 C33 C34 C35 C36 C37 C38 C39 C40 C41 
 42 IF04690
 
DEP6trDI.'G iN N-UKk (JI. Ik,04700


CI. IF XACC = SPACES ADO 1 TU K-UNK IJ) L Tu LX ELSE Gj TO CX. IkGO,710
C2. IF XSSO = SPACES ADO 1 TO K-ONK (M) G.L TJ CX Ct.S GtJ i.) CX. IRG04720 
C3. IF XJRG = SPACES AOD I TO K-U'IK (J) ;C T Cx ELSE ,5jTo)Cx. IRG4730 
C4. IF XFG;I = SPACES ADD I Tu K-UNiK 1J1 
 GL TO cX 4L:L UO TC CX. IkGO'/40
C5. IF XVGR = SPACES ADD I Tj K-UNK (J) GC TO CX 1:LS G, IJ .X. IGO4750 
C6. IF XSHT = SPACES ADD I TZ2 K-dNK (Ul 3L TO CA LLS" (' ;j CX. IQGU4760
C7. IF XgLT = SPACES ADD 1 TO K-UNK (J) GO TO CX ELSE GJ TO CX. IGO47U 
C6. IF XBLW = SPACES ADD I TO K-0NK (JI G TO CX "LSE GJ To CX. IRGJ1780 
C9. IF XbLP = SPACES AOD I TO K-UNK (J) GC TO CX ELSE GJ TO CX. IkG04790 
ZIO. IF XHFA = SPACtS ADO 1 TU K-UK 1) SJC To CX ELSc GO TC CX. IRG04800 
1ll. IF XdLC = SPACS I3D I Tc K-UNK (J) GG TO CX :LSE GO Tu CX. IRG04810 
L12. IF XLSC = SPACES ADD I TO K-UNK (J) C TO CX ELSE GJ Tu CX. 1.G04820 
CL3. I- XLLT = SPACES ADD 1 TO K-UNK (J) 6C TO CX ELSE G!I TO CX. IRGO4330 
L14. IF XLLC = SPACEb ADD I TO K-uNK 
 J) GO TO CX ELS- Gd Tu CX. IkGO4840
 
C15. IF XCOC = SPACES ADO I TO K-UNK J) GC TO LX LLSc GO I' CX. IRG04850 
C16. iF XAUC = SPACES AUD I TO K-UNK M GO TO CX ELSE GO TJ CX. IRGO486O
 
CL7. IF XCLT = SPACUS ADD I TC K-UNK (J) -C L, CX ELSE GO TO CX. IRG0487C
 
CR. IF XC,..) = SPACES ADO I TI K-UJK J) GO T(I Cx ELSE GO ro CX. IGu.a8o 
C19. IF XCAG = SPACES AJO I TC K-JjK ) G(C TO CX ELSE GO TO CX. IRGO4890 
C20. IF XCLA = SPACES AOr 1 T6 K-UNK M GL TO CX 'zLSt GO TO CX. IRGO4900 
C21. IF XCST = SPACES ADD I TI., K-U'.K tJ) 30 To CX ELSE GO TO CX. IAGO.9IO
C22. IF XIIJC = )PACES ADID I TO K-UNK (M GC TO LX ELSE GO TOJ CX. IRG04920 
C23. IF XPLT = SPACEs ADO I TO K-UNK (J) GO TO CX ELSc GO TO CX. IRG04930 
C24. IF XPTY = SPACES ADD I TO K-INK (J) GOr T) CX eLSE GO To CX. IkGO4940 
C25. IF XPEX 
= SPACES AOO I TO K-UN'K J) GO TO CX ELSE GO TO CX. IRGG4950 
C25. IF XPTH =SPACLS AO I Tu K-UNK UM GC TJ CX 'LSE GO TO CX. IRGO,960
C27. IF XGRL = SPACES A00 I TO K-lJf.K UM GO TO CX ELSE GO TO CX. IRGO4970 
C28. IF XGRW = SPACES AO0 1 TO K-ONK (J) GO To CX ELSE GO TO CX. IRG04980 
C29. IF XSLT = SPAC.S ADD 1 Tu K-UK Md) 6C TU CX cLSZ GO TO CX. IRG04990
 
C30. IF XSLC = SPACES ADD I T) K-UNK M) GO TO CX ELSE GO TO CX. IAG05000 
C31. IF XLCR = SPACES AOU i TC K-JNK (JI 'O TO CX ELSt GO TO CX. IRGO5010 
C32. IF XAPC = SPACcS AOD I TL' K-UK 
(J)W u TO CX ELSE GO TO CX. IRG05020

C33. IF XAPR - SPACES ADO I I, K-UNK (Ji G TJ CX ELSE GO TO CX. IRGO5030 
C34. IF XACJ = SPACES AJD 1 Tit K-dJK M IUTu CX ELSt GO TO CX. IkGO5040 
C35. IF XSrC = SPACES AID 1 Tf K-UNK (J) GG T' CX i-LSE GO TO CX. IRGO5050 
C36. IF XSPC = SPACES AO0 I TO .- )NK (J) u0 TI CX ELSE GO TO CX. IRGJ5O60 
C37. IF XCMS = SPACES" A.)0 I T6 K-U'I iJi ,L TI) CX ELSt GO TO CX. IRGO5070
C38. IF XL;-JT = SPAC:S A)') I TC K-ONK (J) GL TO CX LLS,: GO TO CX. liKGO5080 
C39. IF XSPF = SPACES AOJ i TO K-Ut:K (J) GC IJ CX ELSE -GO TO CX. IRGOjO9u
C40. IF XGWT = SPACcS AOL I To K-JNK (J) GC TO CX cLSL Go TO CX. I GOiGO0 
C41. IF XSSC = SPAC;ES ADO I TC K-UNK (J) GL IU CX ELSE Gu TO CX. IRG0ilID 
C42. IF XMAT = SPACES AOD I TO K-UNK iJ) GC TO CX LLSE GU TO CX. IQG05120
CX. EXIT. 
 IRGO5130
 
84,X. GC To) JI 02 03 J4 35 D6 07 ID U9 010 CI 012 013 U14 L15 ntlGC5I4
 

017 DI 01, J20 021 022 023 D24 025 (.26 D27 028 029 030 J31 IRG0iI5J 
032 033 n34 '),5 C36 037 338 C39 040 O41 04 2 IGOloJ 
OEPtENDING J;IO Mi.NLUC IRG05170
 

01. IF XACC = SPACES GO TO XXA. 
 IRGOSIU
 
1,10

RII. IF ACC = CRIT (M) G.: Ti OX ;LSt GC TL X3. IqGG520O
R12. IF ACC < CRIT (J) 0, T- DX ELSL GC TG x6. IKGJ5210 
R13. IF ACC > CRIT (j) GL Tu JX L!S:GC TL XIU. I.GC5220
 

GO TO kI- F12 R13 iL4 K15 lJrPENGI IG -11 -JP (SI. IGO5)0 

R14. 
 IF ACC < CAlT J) (MCACt. = CIlT (J) GL T) )X USE GIO TO XB.IqGO52%0
RIS. IF ACC > CRIT (J) LR ACL = CRIT (J) GC TO OX ,LSE GJ TO XB.I'G05240 
R16. IF ALC fj.'T = CPIT UJ) (:U TO OX Xib.ELSE GO TO IRG05250
 
02. IF XSSJ = SPACES 6UO TO XXu. 
 IRGO 5260 

cXAMINI XSSD kLFLACIG ALL " * tY '0. I1GO,:270
GO TO P21 22 F21 P24 #,25 k.26 ULPENI.INC U' ,t-IP (J1. 1ikGJiz8O 

R21. IF = ) GJ T.) IX tLSESS;i UP(Jl GU T xi. I#G052'40 
R22, IF:Sb.) < CRIT (J) G,: TJ OX LLSt GL TC Xl. l'GO53O0 
R23, IF SSn > CRIT (J) GC To LX .LSL" GC TC XL. IkiGU5AIJ 
R24. IF SS < CRIT I) Of SSO = LIT (Jl GG To JX LS G6 I) Xl.I1sGJ5JZO 
H25. IF SS) > C4IT UJ) u SS") = CRIT (J) L_- i' LX :LS- G, TO XB. lt(G05330
R26. IF SS *4 IT = CAI U ... I Tu OX tLSL 60 TO X11. 1'GJ5340 
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Do*. IF X,...j= SPAC-:S G., T, KX',. 	 I.'uCJ350 
XJ L':.:. 	 I] G%.S.26U
.-XA,%I|', ; A,-PLACIt.G 	 IING PY IJI . 

Gk TI V31 -32 -.. 3 4 .%.):'a -36 F.PiNJI'lb .'j ,i-,P (JI) I.', 370
 

,3aL. IF = (J) Gr, I ;.LSt. SGO.31Jo
rj- C: IT . i ,X GL T. 

< J T,, _LS- -. it.tiS3,,'iF .i, C.ITT, J. T( xn. .'1 T-

R33. IF Uk j > CP II (JI ;-: r, , .. LS V. C I. 14" L 

,k3,. IF J -; < cLLI i) C.% )L..1 C.-IT JI T UX ".L- (A. T, x'. ,,. 

R35. IF I:-k > C Il (JI LM tNG = C- IT J)J.. :,X :L - ,.. T P'.l.-1,0+42U 
436. IF Ill = C,.IT (J) JI. T' :'X .L. iS T xs.s-',j4,J 

IJ-'t J
Xr'.i S;C! . T. (X!I. 


'XAI:;. XFG'J ' PLACIIi.; 'LvA,,I. ' t Y )'I - '.,S
 

Gi T1 ,41 -,42 ",- V.4 .45 ,4, ,.P0.0I I, I 'i-P WI).
 

R'.±. IF f 'j = C iT Ci 1 ., T ) ! X .LSL GC ILT L.';OqO
 

'42. IF rG, < tLRITl JI u.j TI 'X LS-* C t . ,
 

04. 	 IF = L I 

-t, 	 Cr".17 T', A t.%7) Tt'. - PC J'.-JIt30 	 1F > J) G, I.X L X:! 

17 , C C, T_ X G,*.Td JOCH.U,.k44.
R:,. . 

IFIF 
FGFG'II <> C-IT,It CJ) .	 F -;'. =,P = .ATIII (J)(J I. TI. -.)X 'AS_.La G'. I, 15 : 

14,. IF 	 Fu ;T = C IT Jl1 6.. I' JA tL'., G; T xXi. 3523 

05. 	 IF XVG-1 = OnACCS b; TL ,X:. 
GOJ Tf -$51 '52 iJ -51, -5 5 -5o .. ,LN;I I: - ' - P (J)I.G) 	 @ 

iJ
-51. IF V,, = I I J .	 .. X L._L ;C IC X .­
kI) -'X GL 	 I ,.2)bos5 2. IF 	V - < Cdl . L3t , 

-53. IF vu, > C IT CJ) '; 	 T2 X ,L -,1 6C T. .. G C 

V.., = . 1 IJ L Tj )ACcLS" C.. T,; X!1.LLCi Li)R54. IF 	V, " :- I CJ} 

C 1 - - - " A 1 ;.-.K,55. 1 V. > C.,I1 IIJ 	 V.,, = 11 CJ) T ':x *LS- :T .

-L . . T xi. 	 1-',0 ,bJJR .5C IF V.,. .T CIT I ', . I 
G6. IF X.)10 -Ptc-+ c i, xx . iC'15TL'tIJ 

-XA l'.'- XiHI .T 'LACI., I " t , ' . l.%rY5J .2J 
, 
 I-.. )iu 130J Tu ,bl -4t,3 -. 64 C S *11P . I C i., :P (J) 


T uj' u4J
I. 	 IF 311T = Cr.II JI G 1 T. 1X 'L3- G. . XJ . 

R62. 	 IF SI4T < C-I, T 1J ",; TI X ILS- GC TL x . 'iJ 555 
'gSu63A63. IF SIl ) CI T J) uO 	 T : -X., L :.GE T - x. I 

LZ 4. 'F :,,'T< i,,li ) - - Sell = C-IT (J) L T I 'X 7LS. G_ Y'- X0.I4. ;'5o707 

S- T C. IT (J) Zr. T.. -X .LS, GL Tu A3,I:.GG uz0.65. IF 	 SMT > .. IT J) L . 
Rb6. IF SilT i,, = CRIT M -,. T,' iX LLSr. u- T, X'. 	 IMGJ5Aj9 

IkGJ5 00LI. 	 IF XHLT = SPAI..., ; T. 1( .. 


,-XA41,.-1 XtILT ., L. .. I M, ' WGi71J
-l.Ci', FY ),I 


,u.;LTiJ .71 7 7 r 4 7', 7b .)LPk l[ IG .. - J 1I 0 "72,)
(J). 

,%71. IF 'L = C IT J ) ,;, T ,X tLSL 61L TL X.. . j jI.;j 

72. 	 IF 6LI < C IT CJ) ' TJ ;X .AS_ G T_ Xi. LkGJ57, 
r.',C)7:)Q7 3. 	 I tiLL > (.:I I . I W. TL. ,;X .L, . GL T X . 

(J) 	 6, = -J'. .1 G,: XO,, ..'J57bU 
G_,jTO Xl1.I-%G0577C 

74. 	 IF BLT < C kIT 1LI0 C'.IT CJ) T.A .LS, T. 

R 15. IF IL1 > C,,IIT ( J)JL C'-.IT (J) ,CTI,:-X ,1.S: 

R76. IF .ILT 4Jr = C41T fJ) -,L T. ,X .L_ . , t x.,. IGJ.i 76o 

-)a. IF XOLW = SPACLS CI. T. XXb. 0;0579C 
0 ,
I t'Y 	 d%0cXA t41.L EKaLuq i.;-PLACI , L' ;'.t, 


GU O -'-11i -12 :13 :j,, -1'j 36 )Llc, l it .., %--!P IJ). .*L" 0
 
-al. Ir '3Lo = COIT I I. TI -X LSL 1,C T. x ° a-.;JJ 12)
 

It12. IF OAL < C 1T JI GI' T:' .X .LSL , C T x.,.
 
.) 4 ,
rt63. IF L,,1 > Cr(I I J) GC TOLzX I L Lt A fL Xi. 


.i4. 1F 11L.Ii CC.'I T Ci) 1) v t-ICt T (J) ';-' T 1_,.t~i.L,~e5
. 
IF 6La > C ,%T ( J L zlL, = 	C-IT (J) GCGC IL. L . I7t- XAI.I-;c.GL-1rz5. 


Ro6. IF .iL, N IT C I I (J) ;i TL .X cLSL TO' ,o ".IC'.d70
, G. 


U9. IF X'iLP = SPW'.5 L. I.; X, ," j8 C
 
1 

Gd I '., :L ',3 I',4 -'! "'Ji .I'-u ,"J.,6. -i " (J). 1-. C5,Zv 

k91. IF R IP = CIT (J I) G 'WT IX LtL GC. T.. X. 	 I- J JO 

• 92. IF iLP < r IT (I G 	 T I 'X ,.I. L GC fC V) I -,J ,) 

'93. 	 IF tiL > LIT Ii 'J,, T- OX LL ,:.!,C T X.. I.,3J'J ;zj
 

'%LP < . :1I (J) C - P iTIT Ci)( T 1A -.t,_ 6J N'I , i.I-%;,;2'..i3
"OA?,. IV 

,93. 1t kL' > f. II J) (. 'LP = L.I C 1 'i , .L;A J, ,'.I
I" L To) 3"j%,4%J 

-1 	 -, 1 J) A _ -I,,L-.R)L. 1l L = CI I1 ',FCT'_ .. itS, ., T. 	 I., 'j0') 

"
 = SP.P C T') XXt,. 	 I ,'' ,bOLi:). 
1-u 

IF 
I-
X,rF 

IJI !.l~ " 1 1), J ,,%. -, 	 I-PC 31-0 c- a, .l10.1 1 A ,106 J I-.
 
, L.I.0 1F ill-, C;4 IT f J) ,. T )X .L L 1, 1._; l." ),; - C
 

It ,:.	 IF ,it., < C -I CJ) (;.Ji. IA LSL v.j I X'. I, j '7C
 

I U f ,03.,.A > C iT J) C'. I - A L. ,C TL X1 j %
 
1104. 1 F F 11 LPI J ) L" 	'%i ,. I (J) I ;, .L ' , i .J i< r 

i4I :5. 1 F t't- > C ;-I1 IJI L" L 1(. j . I. ,A .L . " 1,1 Ai .o~ U
i,; l ) 


http:A3,I:.GG
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RI06. IF '3F4 N IT = CRIT JI GC T" UX LLSt . TI Xts. IQGoJ3O 
lu. IF XdLC = SPACES Cu To XX!;. I G06040 

RILL. IF ELC = CkIT IJ) *;I T.1 OX :L. GC I,- X*-. IRGO6060 
R112. IF HLC < CQIT (J) G TO "X '-L. c G. TL X 1,. 1k"ob070 
"113, IF BLC > C41T (J) .,*J •KL ,L GC TL X0. I,0bO8U 
k114. IF RLC < CkTI I) 9' LC = Ci IT C) 6J. I, I,X :LS; G6 TO Xg.IA .;IJ9J
Rj1 5. IF ziLC > Ck.I I (J) CR tLC m L..IT (J) Cf T', tx 'LSt. G.: TO Xt1.I,,Go1JO 
116. IF 3LC NOT = C;-.11 J ,i T0 LJA LISt. C. T:J xt.. 	 I GO-iI J 
012. IF XLSC = SPAC:S Gi TO XMs. 	 IkGO',theO
 

GO To €.i21 RI :d 5i23 !'124 -125 , .:i-,I,, :A 4-OP (JJ. l;Gtd3O 
RL21. IF (.SC = CRii Ji) Cj T., .LSE GL T(, Xt,. IrGJci40 
4122o IF LSC < C:!T II 6, T JX .LSi G' T(_ Xt. I.JaL5U 
-l23. IF LSC , LiIT J) r,- T J 11A -LS, GL TL X6. I-G~ol6U 
'q124* If LSC < (LIT Ui) -.L3LS) =3 T . U:SL G;j TO] Xi1.1ItJuIO 
R125. IF LSC > C-IT J) '. L'L = C-,IT Ui GL TC I-XLLS( G TC XP.I-(G b I8G 
R126. IF LSC .4IT = C-]1 Mi) "L TC UX LLS'.: GC TC Xn. InGUOr)19 
013. 	IF XLLT = SPACLS G J T3 XX. I'';O0b2UO 

cXA'MIJ4 XLLT L:.IJI a3 IFPLAC[N'Y r306 1O1',taOb 
GG T'- ;13i "132 ,1- kl 4 r.L35 .136 0'.PchuIN(, d+ V-JP (J). IrGU6223 

Q1 3 1. iF LLT = CkIT (J) GI T lx ELSE GC TL X6u. I-G6230 
A132o IF LLT < CAIT (J) (1 1. 1)X LSc. (L T" Xot. I9.OJ&40 
-133. I LILT > LQIT (J) CL Tt, X GLC TC XB. lr.GC6250 

R134. IF LL < C:IT MJ) LLT = Lr.IT 1J) 6C TO uX LLSL G-' TO Xr;.IG~oZ6O 
R135, IF LLT > C1T J k,. LLT = CFIT (J)J TL 'k tLS- G, TC XB,IRGGb27C 
4136. 1V LET 4,T = CIT (J) i. ')X cLSC 6.; TO X1. IRGJc280 
-L4. IF XLL = !PALt G,- Ir XXt. lk-306290 

GJ TO -. 1'l f,14 4 -14- : .1. .tPt-6 ,, ul 4-.;P IJI. IRGObSOU 
141. IF LLr = r'-I1 IIJI GI T ,X :LSC O,, TO Xi6. GJn31aJ 

ki142 IF LLt C C-'IT U() 1; T" X , L ,.: GL T- . 1*GO6.)20 
A443. IF C,,IT (J) .. [ , Y cL - ,, T,. X-1. 10 CJtu330LLL 	> I 
1449. IF LC I- T LC L-IT IJ) Gt. 1J dX .LF ,,l,T9' X3.IGOo3'tJ 
RI45. IF LLC > L7IT (J) L- LL( = C-IT tJ) 3t. TI. 2x 1LS': .. IU XS.l. .0 35 
R 146. IF LL ;4'7 = Ci T (J} G T , IX LLti, 6L Tu X-i. 1-.;0o360 
01 	. IF Xr.C = sP.C'[S 6A T.' XX'. IGJ6370 

GCT0 -131 1 i2 F.kt5 .L'5 *13: 136 ir 1'it~i,--..IP (J). ImGCo3aO 
R151. IF C2C = CkIT (J) .: TO -.X -L1L G'- T J Xr!. Iv'J3.790 
R152. IF L.%C < C41T (JI G, T.- JX -ISt GC TL Xh. 1,3:'3$,4J 
R153. IF LOC > CKII (J) G' TJ FX :.LSt GC T'. XH. IPGJi41J 
4154. 19 C.,L < .IT JI) -Z ,ItC C IT (J) G, TLI X -LSL ui Tj Xtl.I'-'Gtc 4.O 
R155. IF 1;6f. > Lr,II (J) Ii, COL = CIT (J) CC TL E -LA G, IL; XH.IOG0643O 
.;i5 . IF t,,C 'IIT = C,1 (J) .' TI OX LLSL GU TO. X-1. IGJ6440 
)Io. IF XK.UC = SPACLS 1T2 xx,. 1.3Co*O 

'a)T) 'Ihl -\162 R o3 ',16,t i1o.) 1'bE uI'iu -1--IP i). l!\',Job4 J 
-ib1. IF iU = C.IT (J) G I I. LX LLSL GL ru Xt!. l. ',J.1j47) 
kI62. IF ,UL < C IT MJ) G; TI X :I.St (.C TV Xi. 1 4u-:'J 
kit3. IF 4UC > ClIT i), ',. 1T,; X -L3. .,( TL Xn. I' It,.,C 
ia4. IF AIJC < CAIT (J) .. ',UC = C, ' i ) k.C% . '.X " u,. lop Xo .I - i.SJ0 

#,.165. 1;- AbC > CRkl (J) -..*UL = (."i (i) ,'L T ',A .LS" Gi. "I', A .I-CC .PIC 
k166e IF UC .'I.T = LAI I(J) -,I T.- JX .LC G* Ti V'..W. L, 
'17. IF XCLT = SPAC.. Go. T, Xxb. I,-,;04530 

cX .4 [,t XCLT .-PLACIN ", LL'JI;, , ' IV J. * 	 I-,Jb540) 
G.; T1 0+171. -172 P173 -174 -1' I.17u ,-.P .T,-PI . ,-,:P CJ), I',Jb5 J 

R171. If CLT = C.-T I )(J)u TI J X .LSL r.' T. Xs. 
4(172. 19 CLT < C;.IT (J) ' T* .;X .LS- GC TL Al.i.u7C IA,, 
R173, IF CLT > CHIT Ci) G. Tu .'X L t GC TL Aj. 	 Iq ,;L,,JqU 
R174. IF CLT < C;TIIJ ) CLI = C-lIT (J) G T, ix L.LS:. Go T. X.I-G6a!)90 
,4175. [F CLT > C'IT (i) LLT = L'IT (J) GL T- Cit L. t 1i C.CjjC0I; Xra.I 
q176. I CLT "iT LI (IJ G., T I CL S- G. T.3 xi. I'iJobuiJ 
018. iF XC'a,. = PACL.S Gi V Xla.). 	 I.aJoL623 

-.XA41'4(" XC'J,'. 1.4I'LtL I. ; L-A.ji 1,; o I 	 [-G Jub 'Vy 	 Io 


GO TO -1.131 -192 -lb"i .i 4i - tii r"186 )LV-60IN'r; :'IN-UP (JI. I,,J'jbtJ 
K 3i1. IF Cr. = C lI IJ) Ta 0 X ,L. -L G': rI X6. l.-1juou )T J 

192. 1 f- CN < L IT (J) G X -L _ TL Xi. 	 I d,-I j -,. 6L 
R183. IF Cr I > CAIT (J) , T,) 0A L:3c. ut TL XII. I ,.;Ut;7C 
P184. IF U.. < C- IT 0 ) 0. C I. , 1= CII u . T . -x .L 60 Ol IK;.I..,Jbd0 
RidS. IF LJ > C'II ( I L.-' C.'4t = L:IT i (.-.f.. - x *L : Gti 1,1 MfO.l:,.JGLbc' 
R1116, IF L*..' ,.uT = CkIlI (J) 1;, I " -X ,.L,'..".. 1. X,.; I\;j -j,j 
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|AG0tj710
019. 	IF XCAG = SPACES GL TC XX5. 
GO TO 1i91 R19: .19%- *L-.4 L9' -%196 "PIN0I.G .1 "i-iP (J). IRGOu72O 

IGO;,730R191. IF CAG = CkI T (J) Gi T) UK _LS. G. TC XB. 
-
GC TL XB. 	 I GOb674O
R192. IF CAG < C4IT (J) G. TO 'X :LSL 


XI. 	 IRGOb750
Jx -'LS1 GL TC 

(JI CAG = C-IT (J) 6- T. UX cLS GU 1t. X a.IGUb7bO
 

R193. IF CAG > CkIT (JI G' TU 

R194. IF CAu ( C IT 


(J) L. = (Ji) Gr !.-CX .LSt GJ Tu Xki.IkGdo77CLAG L,,IT 

OX LLSE G; T.! XIk. lFGO6aJ
 

R195. IF CAG > CAII 

R196. IF CAG .N,)1 = L'I7 (J) GO Ti 

IRGJo790
020. IF XLDA = SPACLS r2 T.-.XXR. 

rXA4I'1L ALJ& .,LPLCINr LcAflI.'i t 1]Y 101. IGCb80C 

GO TO i'2,1 kit)2 R2Cj 1,2J4 .205 R206 O'P.hiOiNG 'j u-LiP("e;OS'j10.
IRG0ud2U
R201. IF C)A = CRIT (J) 63 T'] uX zLSL GC TC Xb. 


< CRI!1 J) 6 J TJ OX rLSF: GL TC XO. 	 IR!;cua3or-,02. iF COA 

IF C94 > CkIT J) GC T-2 OX .'LSt GC TG X,. 	 II'lCo84UR203. 


= CIT (J) C1: TO OX tLS. GL TJ X.IGGbd5J
J) I..:.
R204. IF CDA < CR1I COA 

= ChlT IJ) GCL T UX hLS. GC: TO XP,.IRGCb86U,205. IF COA > CAIl (J) C'i CLD, 


l,GCod7O
R206. IF CD4 NJI = CRIT (J) GO T,' OX ELSE GJ Ti X3. 

IPGGbdRO
021. IF XLST = SPACES Gu TO XX3. 


GO 	T) 211 k21. R213 R{214 '215 R216 OLEPLUIhG 04 .N-OIP (J). IqG06890 
IV.G0640OR211. IF CST =(ll IJI GO TO OX LLSE GC TL XB. 	

0
IGG6 0I
R212. IF CST , ,.|IT (J) Gi T0) OX ELSE GC Tc X3. 

GC TC X4. 	 IKGO&9 2 0
 R213. IF (ST > CRI (J) GJ TO OX ELSL 


= CkIT (J) 6' TO UX LLSe. Gi, TU Xit.I'Gb-53OR214. IF CST < CRIT (J) 0;, CS1 

CX ,:LS:-GO TO Xo.IRGC6 'sU
R215. IF CST > CRII (.11L'% CST = CRIT (J) GC TC 


CST 	NJT = CRI (J) C Ti OX ELSE Gu TO Xb. :CGO9b5O
R216. IF 


IRGitj9bO022. IF XNC = SPACES GO TO XX!i. 

GO 	To) k221 :222 R223 ,.226 i225 R226 D-P.NJIiG -.', I-UP (J). IRGOO57O 
I.ZGb,&98Ok221. IF INC = CRlT (J) G TO DX ELSE CC Ti, X6. 


IF INC < CPIT (J) G2 TO OX CLSE GC TC XC. 	 ING0o990
k222. 

Gu TO OX -LSt GC TC X8. 	 IRGG7J3R223. IF INC > CKIT (J 


(J) 	,Q I 4C = CL.IT (J) G,. TO0X :.SE GO TO XU.LRGOYJIJR224. IF INC < CRIT 

A x "LSE GO TO] XB.IP.GG7O2u
R225. IF INC > CRII (J) CA INC. = CAT (J) GC TC 


OX ELSE GC T% X3. 
 RGO7330O
R226. IF INC 'I-T = CRIT J) GC TC 

IRG07040
022. IF XPLT = SPACES G2 T.' XXti. 

IRGO750
EXAMINE XPLT REPLALPG tt-CINu I I EY '01. 


GO TO 9231 R232 A%233 r234 R235 K236 DEPENDING Cl "-OP (J). IRGO7ObO
 
.)X "LSE GC TC X8. IAG07O7Z
R231. IF PLT = CRIT (J) G) TO 


r;07080
R232. IF PLI < CRIT (J) GO TI OX ELSE GC TG X1. 

IRGC?0oO
x233. IF PLT > CRIT 1J) CC TO DX LLSE GC TC X8. 


= Cr.IT (J) G TO DX tLSE GC' TO XbI.IRG7100R234. IF PLI < CRIT 1J) 09 PLT 

(J) 	CR PLT = ChIT (J) GC TC GX -LSt GO TJ YB.IRGC71O
k235. IF PLT > CRI1 


IF PLT NOT = C lf J) GO TO DX ELSE G TJ Xd. 	 IRGOI120
K236. 

lfGC7130
024. IF XPlY u SPACES Gl Til XXb. 


GO 	TJ R241 R242 R243 -,244 ,2.5 ';246b '-PLNDING ;'I N-UP (J). IRGO7140 
IRGO715Ok241. IF PTY = CRIT (J) CU TJ fX -LSE GC TO XBi. 


TC XB. 	 IRG07160R242. IF PTY < CR1T (J) CG Ti VX ELSE GC 
G" TO (bX LLS6 GL T.C XPi. 	 IRG07170R243. IF PTY > CRIT (JI 


(J) 	L PTY = EAIT (J) Gu TO LX ELSE Gu TO X3.IAG0718O
R244. IF PTY < CRIT 
IF PTV > CRIT (J) rR PTY = CRIT (J) CC TC OX ELSE GO TO Xt3.I1.'3C719OR245. 


GL TO DiX ELSE GO Ti xb. 	 IRGd7230K246. IF PTY NOT = CRI (J) 

IRG07210
U25. IF XPEX = SPACES GJ TO XX6. 

GO TO R251 R252 4253 1.254 '-255i256 ,'G-.P,-,AIKG U N-DP J). I1,;C7220 
GC TO XB. IRGJ72.OR251. IF PtX = CIT (J) GJ TO OX ZLSE 

IRGO7240
k252. IF PLX < CRIT J) Gi TO OX ELSE GC TC Xb. 

(J) 	GC)TO OX tLSE GL T' XB. 1QG07250
R253. IF PEX > CRI 

(J) 	Cl! P X = Lk11 iJ) Gk, TO OY -LS: GO TO Xb.IRG372bO
Re54. IF PEX < CRIT 


= CRIT (J) CC TO UX :LSc GO TO XB.IKG7270
R255. IF PEX > CkIT J) CR PEX 

IRGO7280
R256. IF PEX NO]l = CRIT (J) GJ TO LX ELSL GC Ti Xfl. 
1RG07290
r'L6. IF XPTH = SPACES GJ TO XXii. 


i2b% i6.P;.t, )1,\) .- 1 1 I . I(G007330GO T] k2oL R2t2 mZ6 3 :c o. t2b 2 1 

TJ IX ?LSL (C T,. X'. i-1GJ73IJRZb1. IF PTH = CmIT (J) G-) 


IF PTH < CRIT (J) GO TJ DX cLS_ CL Tr xn.	 I-i,'lGJ7320R262. 

ImGO/3iO
R263. IF PTH > C(IT J) GL TJ GX -LSc G. T,. X .
 

= CRIT (J) GC I LA LSE GU TO Xfi.I'AtGJ34J
4264. I- PTH < CkI (J) Ck PTH 

(J) 	LK PTH = CRI J) GC TC -X -LS- CC TO XB.I1GG7350H265. IF PTl > CRIT 


PTH 	NOT (J) G6 TG FLSL GL TO X0. IkG073oU
-266. IF = CLIT OX 


I;01313
027. IF XGL = SPACES G TO XXII. 

ICJl3LO
;XAMIN XGRL REPLACl,; LEADIr G ' ' P.Y '''. 

I 1--L.,I.,i;1J. 1: .k;C39J',1 (PG3 Tu F271 272 4273 ,.,74 L275 t'27u 
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P271. IF G-L = .RIT I J ... 1.J uX i:LSt C; " Xio |o1014,jo 
CZ72. 1F ."L < CA I"r (JR G] T3I x ELSL 6C TU Xb. I,<;J741i 
;e73. If 1,L > Ck l ( JI GC. T' X uLSL GL TC Xt. I..GCT 2c 
A274. IF 6, L < C':IT (J) C-z ;kL = CA|T I JI G- Ti ,A .LSt GC Tl )I1.IRGUT(t'O
.-.215. IF 	 GrL > CPI1 I(JR CIU L = L,,IT IJ I CL T. LX .LS, Gu TU xH.ljL;7-44U 
.%276. IF G-'L t.RT = C,11[ (J) Go T. .JX LLS. GL TU 1-. J7450-
NJZai. IF XG.w = SPACr G! T% XXo. 1, ;J7I.J_X^:A! Itr Xu-4,q r.,.ILACI%,; L:,i t! I y 	 d z77] '4 I ,2Y#]? r 	 I ' U 

204 IL6E. 'Jtjiv; ,I-uP (J). d) 
A231. IF G- C - IT (J1 6 T1 1- i LSL GL Tr' xi. 1',0 9J 
RZ " IF Is., < C <IT (J I S T,: ,iX :LSr Tr X31 -.. 

G TL, R. l1 :..i2 3. -3 Zi5 L.. .1 	 I-17.. 

. GL 75.)J 
,(2d3. IF 6, > L1 IT (JRI CC T j ')A .LSs GE CT.Xtio. I'(c?510
k234. IF .;Rw < Ci. IT (J) U.. GiJ = ClIT (J) GZ T,} ioX :L": Giu T, X,.I-.GOl,2, 
k2tS. IF GC.w > Cq.I (J) F, ',,W = Cr IT (J| C-. TC l:A "LSi GL TC X6.1I,;C75,1 
q24o. IF 12'., 'J;T = C Ii (JR ,, T'" JX tLSz: u T Xk. I j,)15b4) 
029. IF XLT 	 = SPALLS G- T'; XXj. I,.,'.L75 

Go) To .291 .,, 'i2;L >-;'-) 1 .4 -.21ib J;.P, N.) IN rl-tlIP (J). IIt, J756,J 
R 291. IF SLT = Ci (J " Tj I.X .LSL GC r . I;.; ' 3 
k.292. 	 IF SILT < Cm.II J" T ' CX LjE UC TZ Xo. 1i,1550

SLT C!T iX oR293. IF 5 ; JI C I TIJ :LSL G,' Tk ."..-I... , 
R2,4. IF SIT < C 'I I JIJ . , SLT = C.,IT (J) GL UC L;A LS:- GL. I X-1.IPG 7l6 J 
R295. IF SLT > C-II (J C LT CR17 (JR CC TL ";A CLS.: G. TC XJ. I-CC7.j1J 
R'i6. iF SLT 7;JT = CrmiT (JR bu U- uX LLS" GC Ts- Xi. I[',;J76Zo 
03C. IF XSLC = SPACtS G.' T. XX. 1,G0763O 

GC TC Z3J1 N.3J2 -3j ,3u. r ) J5 1-3 e Pf_, I.%(; '"-LIP J) I , C 764)C
i3JI IF SLC = C-IT (J) : T,, UX ..LSE GC ru xA. I- !,)7o5J 
4302. IF SLC < C.NIT (J) G. TJ LJX :ASE CC T,- x1. [AOJluhO
.303. IF SL' > CZ II (JRIL IJ. uX .LSL CC TC An. I,;t7670 

R304. IF SLC < Ci!II J ) SLC = C-IT (JR t;L T.1 ;)K :LSL G i., X.%.I..3/j7oiJ
k305. IF S.(1 > CRIi (JR o-,SLC = CLII (J) GL TL L'l L7r Gt 79 AUL.iLC7uc) 
13J6. IF SLC !iJT = CIT (JR I. T,..'X tLSE J T.J X3. I.,;,7700 
031. IF XLI,. 	 = SPACLS u, T'" XXtI. I:. 07713 

GOl T i 311 .. -.3& -3 1 L 310 O)- LNI' iP..., 4 -. IP (J I I- .,C7720 
k3ll. IF LLq = C I T (JR . . I OX L: L GL T XIS. 1,%;%77.J 
%312. IF LLR < C 17 (JR (" ;! T ' I.X "LsE GC I xi. .1 7'7 740
P313. IF 	 LLK > CLIT (JR G.C 1.) IX ') L GC IC X6. I 775oU 
R. 14. IF 	 LC.P < C IT (JR I . 1 ;iT (JR , I.) -A LLS'. (i. Ij Xt,.\GJ7luJ
R315. IF 	 LCk > CrIT J) t LC: C-IT (JR CL TZ CA .LS- (J Tu A'.I, nC177G 
-316. IF LC , IT = CKIT (JR '.L I ,IX LIS: G.: T I X'. I,.J77dJ 
'J3,. IF X4PC 3PALLS G' T XX,;. l\GJ7790 

G#. 11) -2l L'322 2 . 4 3 .-. 2u P-'-1\. o-,P (JR.I 'HGC78JO 
321. IF tPC = CL IT IJ I I I OX :LSL '-. T; Atb. 	 l,, G7jlJ

'.22. IF APC < U.IT (JR , TGIUX AIS. Go: TL X6. I , GC7. 1 
-t323. I 4PC > C,, I (JRI , . I .X *LSi.C "A X'o 1.. ". 3 J 
R324. IF APC < C ]t (J . .'.,'L = u-.IT (JR IL: T IXL S . , X3.iA;,J7d.J 
-.3Z5. I- APC > ClI (JR L .. n C = C I (J) CL T" . 'L . TI-. A oPI.,GC13,50 
"326. Ic 	 APL .j IT = C'IT (JR1 6 1 , LX cLS.: IJ- Tj X I. I.,,did 
03. IF XAP" 	 = "hPALL:. G. T;, AX!,. *.r,37.73 

GJ TI 1331 r,. ;." ,133 -3>4 -33; ..33, 1 1% 'I-P (JR. !- ,7a3,a 
P331. IF P; = C-IT JRI . T I X .-L : - .I TO i . 
ii&2. IF .APk < L.T (JR I 1.J LIX .LSL jr. i, X. I. .c6'0 
q133. 0; P. > C 1 J I '. T.J OX _.S' 6C T At. I ,;I J 
R334. IF < J .- (J "J> .LH Ai,.iA3.aiJ7.JAO' LI u- IT 'r 	 I,j ;,t 
r. 5", IF tP, > CIIT JR) - = TurI.l (J) GC It. LX .L tLI,. TO XT'.I GC7IG3J 
'.36 IF A P. i IT z C.'IT (JRI .~ I J X C;L6 TIJ m(IF ; J7C,~t:L .
9U4. IF X:,L. = SOIL-.; 6'. 1I: XxI. i-n.,C 1',3U 

.u TO - 341 "34*, ",]14.) ..,','-, 4 3ir .. .I L \.'I\., ,,-:'I (JR I-I 7,,,uJ 
Aa34I. IF AC i = .7IT I JR T.; )X -LSt ul" It XAo. 1.0147 
k3I.2. I A JJ ( "(uI (JR I , T.. UX .Ls. GL T4 X,%. 1, ;0L' 9 o 

I Fq3 .	 :1_' I C-IT ( JR I.0 T. ;)X LSt GC- TL A'. I 'GCvo 
r. 	 4 I3r c < -'II-. (J I .C = ... 1( ( JI . .. L L G. TJ XI.I;.u,;JJoC 

> lt (JI T" It,h.4 5* IF ;.U C I.-I. JR C-IT (JR) C U . .LN G-" A,.I ,;C.:JIO 
R34 . IF ALG ''T = C-IT (R .(J T IA t"LSc i+ t -.. l.,,J3J2, 
)3) IF XSTL SPAC S G!, T,. IX .o ,;Lc~o 

GJ T ,351 1J352 3 . .. ,N .i j*- V,.,I * I-; (J . Il.; 4,-, 
-N, 51. IF 	 NIL = .L I;T (JRI I J .LS., CL TI_ X,i. 0j,'.J;j!,) 
Q.; 52. IF 	 < (J T1 X l. Jj,,ITC C t. ICT .. "u ,L) '',J. X1. 
P-353. I .0C "' IT1; (JR( J, .. .,. . X.t: ;cI 17 
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,IT - TC = I,I I J I ' .L. ,. 1 I ,0- ,JO)
R354, IF IC (J I 

61, STC = C. I T I I .. 'LGC .,X. . x4. 	 , 'GU 0
43559 IF SIC > 	 CiIITIT J 

Ir "T356. S : .z = C IT (J) I,,. T.: L ,. 1j A . IrX,,-JLO 
.3c. IF X3I), = SPC-. G,. Tt. XX'. .-. ,.3 1 

GL TO ALI ,, .u , 3 '.364 . 3 - u. J;'-.A lt. '.' -. P JR, ,4L5L 

P.b1o 	 IF =.CC IT (JI . I Ti . .. L.,L 6. ft: X-,. | *:j J 
Ul IL XlI. ~*i.1IFa% < CCIT 	iIC *LlL. Iv IJ T L X 

I . )ULJ( J ) . Ti -X ALS: iL Tk. A-.S363. Ii C'I.> C 'I I . 
= , I (j L-X -.L G, T X ' ; k(u

'364. I- C)C< L -1]il.L 1J|) 
= C.TIS) (J) CC I A .L G: T X'.I 'C 9 7C

R15. IF S ) > -IT (J) 
IJiaj(JR , ; T. ,X L L F G.-_ .. Ei. 	 I-. I.R.3efb. IF SIC 'IT = Ck- T 

I C;A190037. IF X,:'i; = 	 SPAC-S G TY" XX . . 
%74 -37 -. ) 7L LII',I 61 . -JP IJ). I .;,C.21110

G., T... '-371 -,37'm 7 . 
= 	 II (, ­

-371 . If ('.S C LIT (J) I" ! ;X "L ,; 	 r,L Ti X . 
LX ,. TKi o 	 IA.,C 2ej

k.72. IFV I'S < .,1 r (JRI .. i"J - . x 
I GC-2 J- x LY- I',LT,.' .i,51 3 IF t1S > 	 C T (J . T,_ 

IT J I Il. = IT (J) u T', CX I1LS. b,. T- X!.1-G3241
R374 .	 IF '' < C-! 

! ', G ) 2 :) 0
R775. IF v's > C-IT I I ' :.J' l A IT (JR 	u) I -A 'L i 4,,, ]u XO 

Go2bJT' 'o I-:R3"b. jF "" :IjT = .. IT (J). T.,I ,C.X .:L:L 	G. 
15 32 10

U38, IF XL',T = SP., S G T, XX.. o -
T34 31 3. -. 3.i -3h55. -PI .- u, A (J). 1", G0u .i-5L 	 1-N1, 

1v"J3.9'0;3d1. IF,, = C.IT J I T I -X LLr 	 w. RTi ,. 
:X LSL GL -. Xt,. 	 I.- ,J13JO

R.'2. I1- -- 7 < 	 C- I I J) Gi T.j " , 0 
A .LS I- 6L TL )'I. 	 !- %'31

Y333. Ir- .T > 	 C-IT (J) 1 .. Tt: 
1i. -. .:J 

q384. IF L"T < C IT1 (J) ..... iT = .. r I 	 ( JI r- l., sX .LS- l,.1 TI 
T 1C ) 	Io IC.3J:.-ji Call J) 0 ,IT = C-IT (J) C. 7 LX LS.R385. 	IF > m C" 

I '.C'J'.)-,)

k3c3l. IF L J . J = C.I.T (J) ; T,: LA i LSe '.L. 1 A .
 

03';. IF XSF = 	 SPAC'. S 3) T xx,. I-,-Jb'i3 

[.1,;jji7dT"i X3.= L) TI LS r, k 

.S t Pr. T- X,3.I 


kt91. IF SPF 	 CIT u 
,dd 

r392, IF SPF- < 	 C-qIT (J) (',C TL JX 
1-6cj3s.OI iX LS- GC T" Xr ..U3S3. 	IF SPv > L KIT (J G_ 


IF S PF < CRIT J I SPF = r 'IT ( JRI , V~ .,X .. . , U V, j ,.GJ 4']
f394 
IF :pir > CRI (JI , - SPF = L,.iT J ) C ". tLt G" I. ,.i"GC '.i3

43S. 
= 	 . J 14i_'J

IF SF lIT L I (J) ,;r, TL JX LLS-L 6- T 	 x'.-Oc,6o 
U..']. IF XGCi = 	 SPAC u)(I i, I.' ' 3 J 

1,.r, !4,J
.- PlL '.L I., 


GO Ti) -,JI --.-4 U2 C0 ' ,o.,4 ' ,)3 J'4-,j . J 1 '-. P (JRI

EXA, l'1_ Xi,1T PI.	 PL r 

-4, 


IF 0;1 = C I 1 (JR ' IaJ IX c LS 1 GC TL kL..
,4JI. I,.CIV.7C
IF , T < C I-IT J 7 X La (;C T,. Xd .	 S4 ' k402. 

. IF ',,T > C il I JC ii. T2 ., LLSi ' t. Au. At., 0
 
4 T,-, L X!'
iJI U" A< 	 , G". TO . I -3'-J)

I r G, T < C I T IdJ GOI = C.;11 	 Lj..T A I• 4C4 . > C. i I ( JR LLCS,IA J X.~403. I 

C-IT (JR C Ti. 	 CA -LS!: G, I L x -o -. 3 5JO
If , T C- 1 J)I ;AT = T. 	 x-o-4C5. 	 l (JR T :X LLSL -I F ,hT iT = C-I T 

I u :15 
"?,/tO0, 

041. 	 1 F XS L = !PAL:' G: T, XXP. 


-41-- 4~ -4L~4 141' '41( IC I t:.; . t-Ja, I'3C I
(J). ".
Gtu It;. 411 

OK .LL G t,. i.411. 1 ",e. Cr 1I ( JR ' 16 
, 50< I I. .IK;LSL G, I XI.R412. IF S5.-	 Cr,'T J ) 

I:G 0 J
4 I Ir SS.: > L"I- (RJa. Ti .)X .tS GC TILX.. 


= r. IT (JR (-, T..' i.A LLSL b , : Xi.i ,I .

R,9i14. IF SSC. < 	 C. I1 (JR C SJL 

'SL = 	 C,-II (J ,. T6 C X '-LS: G,' T,. X-i. 'GC;';,-U 
. 15 15IF S:. > Cell I( -

I i )#)ml ,3 uA LISt .UL 11i t0-#16. IF SSC Jf = C IT (J 
I L"3 O 

34L. IF XM.T = 	 SPAC,. 6,. XXI., 
if-.l lO

:XA'IIl N. x;. , -PLr.it , .,LL ' ' ;lY '0'. 

r~ l,, d'J'P (R I'-2i LoJ.'#21 .- 42 L.C -4 L.42 i -4Z6
-1Ti. ir'j,)3)T.1 IX LL 'Ii C 1C X6 .A421. IF A.... .11I (I JI 

I .3 	 4,),,. T. U_L,X. G .. AxC . 

' ,. VX LS ,C TL Xt.. I..UC, c7j4422. 	 IF '4#,T < ,,"T (JR 
Z'42 3. 	 IF I > CI (JR 

LS Wu I X,1 1 i4.. L u',= L-II (JR L T1. CX
'(424. 	IF ' T < I'l1 J 

.L3, ';t, I Ic,,, 7 ;= C'.IT IJR) C Ti: LAT-'..('-II25. IF > JRI 
,. :;k;-.	 

XI.A.,2 	 IF M..T =:iC IT (J) ;I l, ix .AL . . T 
I : 	 l jJ

' r T - LA.XXtio IF CIT ( J I 
I.- 7,.7 k;Lta.. ..u TL IX- oX . IF ,C.,(J) : .,..T. 
i..;J,,/

OX. IF !ICCd (J 0 *., 1.-T IA-. 
1 ; 1'i-J 

A00 1 	 1 J G T: CY. 
7 .! 

I,
UK-1. 	LXIT@ 
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65X. GC TO El E2 E3 04 E5 E6 7 08 09 LO 11 El2 13 14 15 E161RG08740 
El1 L8 El9 20 21 E22 L3 -4 25 E26 E27 
 28 29 30 31 IRG0815O
 
32 33 34 
 35 3C; 37 38 E39 40 E41 1RG08760
 

OEPENDING ON N-CUT I). 
 IRG08770 
El. EXAMINE XSSD kEPLACI:G LEADINdG '00 6Y I I 1RG08780


MOVE XSSD TC -R I J) G- rO EX. IRGO6790
 
E2* EXAMINE XORG RLPLACING LLADING '0' flY I IRGOddO0
wOVE XORG TC n-9 iJ) GL TG EX. 
 IRGG8810 
E3, EXAMINE XFGN RSPLACING LEADING 80 BY I I 
 IRGO8820 

MUVE XFG, TC W-R IJ) GC TO EX. IkGO8830
 
04. MOVE XVGR TC %-R W) GC TO EX. 
 IRGC8840 
E5* EXAMINE XSHT RrPLACI"G LEAOING 000 BY I I IRG08d5O


MOVE XSHT TC w-R ( J) GC TO EX. 
 IRGO8860
 
E6s EXAMINE XBLT RFPLACING LEADING '0 dY I I IRGOd870


MOVE X6LT TC w-R (J) GC TO LX. 1RG08880

ET. IF XRLW = SPACES WCVt XdLW TC %-R (J) GC TO EX ELSE IRGO3890
 

EXAMI;.,E XgLk R".PLACING LEADING $0° d# IRG035O0 
MOVE LORK XBLw TO F-11 MAVE F-2 TO W-R JI) 
GC TO EX. ILG0891O


08. MOVE XBLP TC a-k J) Gi-, TO EX* 
 IRGOd9ZO
 
09. MOVE X6FA T, -R IJI GC TO tX. 
 I.kGC8930
 
1o MOVE XdLC TC h-R IJ) G6 TO EX. 
 IRG08940

Its MOVE XLSC TC W-A (J) GC TO EX& 
 IRG08950
 
EL2. EXAMINec XLLT RLPLACING Lt-tOING 00 BY 
I I IRGO860


MOVE XLLT TC W-R (J) GC TO fX. 
 IRGO8970
 
l3. wOVE XLLC TC n-R (J) GO Ti] EX. 
 1RG08980
 
14. MJVE XCI]C IC %-K IJI GC TC EX. 
 iRG08990
 .
15. CVE XAUC T w-R (J) GC TO EX. 
 IRGO9000

E16. EXAMINE XCLT REPLACING LEADING *O BY 1 ' IRGO9310
 

MOVE XCLT TC w-R (JI GC TC EX. 
 IkGO9020
 
El17 EXAMINE XC;JC ktPLACIPIC LEADING '0' BY I I 
 IRGO903O
 

MJVt XCW. TC %-, M) G.' TO tX. 
 IRGO9040
 
18. MOCVF XCAG TC w-R UJ) GL Tr) LX. 
 iRG09050 
c19. EXAMIN,- XCDA RLPLALING LCAUI.;6 '0' BY t' I.GO9060

MUVE XCDA TO w-, (J) GL T, -:X. IRG09070
 
20. UCVE XCST TC w-R (J) GO TJ EX. IRG09080
 
21. M dv XINC T )-R (J) G TI cX. IRG09090
E22. LXAMINh XPLT kEPLACING L-ADING 10' 1ly I I IRGO910
 

MOVE XPLT tC - JI ,.,TGEX. 
 IRGO9110
 
23. WCVE XPTY TL -q (JI GC TO EX. IKG09120
 
24. P'CVc XP.X TC w-4 IJ) GC TO EX. IRGOU130
 
25. vCVt XPTH TC W-R (JI Gu TO EX. 
 IGO9140

E26. IF XG.L = -PALLS M)V2* XGkL TC W-R i GC TC LX LLSi IRGU9l50


EXAMI'I: XGRL "tPLACI1, LEADI'G '0 BY t ImGO9lbO
 
MOVL C(,mA AGRL T. F-. MJVE F-2 TC h-v 
 JI)GC 1TO EX. IKGC9170
 

E27. IF XGFo = SPACLS MUV.- XGiw 1"' 4-R (JI GL TC :X LS1 IRGO9L80
 
EXAMINE XGRh kEPLACING LLtOING '0' rsy I I 
 1,AGO9190


MCVE CL'RR XGtw 71. F-2 M.Vf F-2 ITL W-K IJI r TC tX. IRGUg9ZO

28. UGVE XSLT TC w-K (J) (. 11 LX. IRGO9210
 
29s 1OV." XSLC T (-J) ;C T- ,.X. I %GO422 ' 

30, MCVE XLC r IC - U)J GC T,?IX. IAGO9230
 
31. MCVE" APC C h--. (J) L,C T; x.s 1G0924C 
32. M(JVu XAPr, I.. I-- (J) GC Ti AX. IRGO95o 
33. vwVE XAZO T: %-K (J) GL J i:X, 
 I.GJ926J
 
34. ..VL XSTC TO w-K (Il GC T,: -x. IRGC9270

35. 4UVE XSOC T: %-,- IJ ,C T IX. IAG092b0
 
3b, VUVE Xt4S TC w-4 J) GLi TO EX. IRG09U

37. MOVE IC ; il Tr"LX.Xc'T -- J) GL 1AG093300
.t8* wr-V." XSPF T L - I J) Gr- T,J 1!X . 14609310 
E39. LA4Mlikt X,;wT kCPLACi'4 , LLArJ 4i,10 BY 1 ' IGOJ3LO 

MflV XGwT T %-R (Ji 6': T,. :X. 
 I;%(; J.) 3 a 
40o ?'CVL XSsC 1. 0-A (J) GL T., :X. IlGO 340
t41. EXA| IL X.4aT ,PLACI ,: LLAI'J.; '00 Y t I,Io9J50

MOVE XMAI 1, w-, IJI Gu T.) X. IkGO9JbJEX* :X ITe 
 1,GJ4)3 10
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NV-RTN. IF NJJUT = 9 CLLSc. TiP-FILk: ELSi IF NLtUT > J 1:.G 09380 
tITE LPAtm FkQM f-CC-ra AFTLr PCSITICNIriG 2. 1 GJ9 119 
ADD I TO P-CTP 1 C.09400 
vkRITf IPAIZ VRCP HCG-C AFTE PL)S1TI-KINC 0.:. i' 09',1 
wRITL L.AR FRO%' LtNr-H1- AFTI I;' 3. (-GO4420OSlIT I:jNI%G 

WRITE LPAr FFRIm EN')-H'.-L APTe P'iSIT I1MNG L. I %GU'9440 
*ACV[ SP:.CS Ti LP R 1-134P'. 1.FTEK PCSiTI%-.4 1Nr, 1. ,.075 

r 14* 	IF 'I*JK' > J PE-JCRfl .-I THRU LUJ-X ING09460 
VAhYIN6 J FrC(4 I IlY I UNTIL J > NNK. IRGJ9',7C 
4OLVt 'i-CASL S TL* L-VALUt ioc6 
MLCVL 'ly. AF ACCLSSI 'IS SATISFYIN~G wUtL %Y Tj c-LIT. I;-GJi- 490J 
WRITL 1DM9 Fl'uM ENL-IU-4, AFT~r P)SIT I )KNN 1. 
w6V, 'I.-J . i F ALCE S S I-,S It T~iH UATA 4iANK = Tij r-LIT* P'G0i5IJ 
I'2V1 T-,,[ TC t-VALUL I 'G0 -)5 i 
h',ITE LPA. F -,P EC-HL)-4 tFT'-ft PjjSIT~uIKING 1. IRGO3U. 
I'JV.. 'LAST A CcSSILN. Ju. It, Ttit 00TA IIANK = ' TJ E-LIT . I .Gu 9540 
MOUVE LECC rJ '-VALUL* 1jvGq9550 
nikIT'2 IPAk F- jIPtN-. J AFT9f. P&JSITIJNING le 1F(G09560 
wKITL LPA- Fr%)w'LUH~ AFTI:- POSITI Jt'ING 2e 	 IifT,0qz&)7. 

GC TO STAkT-iILAL, IK'G09 590 
'7*-1. PJVL N-iflK IJI TL K MOWV OcSC 1K) TL P-OtSC IRGO9600 

MUVF K-dJNK IJ) TC m-YJK IRG0.961U 
WiITc LPt.Fs Fk(J"' E110-I4-j AFTIIR POSITILNI-4G 1. 	 IRGO9620 

SZ-I. Mt.Vt SPACC-S 70 LP~i IJ) LPe%&' (J) W-R (JI. IkG0964C 
SZ-X, EXIT. IRGU9650 
SL-2. -MuV. 0 TCJ K-UNK 1J). IAGG9660 
-xo LXIT. I RG39tflC 

CR-JI~ 43VE ' FXt*EUTI1 31 TiMI;,sATING OUL TIJ AN IR,~tC0Vkt;#bLL EI~kG39b80 
- 'PRuF,.' TO £"K4F.-SYSCUT D)ISPLAY ERRCR-SYSOU7. IRGO9690 

CLC.SE-FILt. CLjSL PkIN't-FILL CGNTkOL-CARO. IikG09700 
STEP 'kU~D IRG0971IO 

IRG09 720
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Appendix II: Procedures 	for the Preparation of the Retrieval Control Cards 

1. QUERY card. The format of , QUERY card is as follows: 

Columns I - 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 

criterion descriptors must follow exactly those listed in Fig. I . The 

logical operators allowed are EQ = equal to ; LT = less than ; 

GE = greater than ; LE = less than or equal to ; GE = greater than 

or equal to ; NE = not equal to. The logical connectors could only be 

either "AND" or "OR M1"(H refers to blan,). 

One space is the delimiter between criterion descriptor, logical
 
operator, crite'ion value and logical connector. When more than one
 

QUERY c:irds 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-


WM 3 I AND CUT.T GT 150 AND GRLT GT 65 AN) MAT GT 160 AMD BI3BLE 4 ANDUE 

QUERY G3L LE 4
 

2. 	 LIST? card. The format of a LIST? card is as follows: 

Columns I - 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 fr)m 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 grutu, 

culm lengt, grain length, maturity, bacteria! blit.lht, and blat, a LIST? 
card is as follows-

LIST ? VG CULT GRLT MAT GBB GBL 

3. 	 OUTPUT card. The keyword OUTPUT is coded 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 accession:; are printed automatically and need not be opecified 

in the OUTPUT card. For example, to print values for variety grout , 

c-im lenjth, irrain lenth maturi , bacterial bigl t, and blast of tl'e 

retrieved accessions, the OUTPU. card is prepared as follows: 

OUTPUT VG CULT GRLT MAT G1I1 (;I1 

Thu sequence that the descriptors appear in the OUTPUT card is 

the same as that in the printout. If the desird output Is a subfile Instead 

of a printout, " x " should Ix, placed in column 7 of the OUTPUT card. 

4. 	 TITLE card. Up to 3 lin's oif title c:an I, sicified. The keyword TITLE 

is coded in columns I - 5 of each card. The desired title is coded in 

columns H - 80 exactly :is desired, if more than one line is needed, use 

one card per line aod codie nos. I, 2 or 3 in column 7 of each card I-. 
indicate line number. 
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