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In!codrrc!¡qg

This tiie;;ís is åivid.er1 into six ciraptûrs. This ciraptrr

outlines thl oÏriecl:ive:; of the thesis. Ct{ApfEbl 2 contains

dcrfinltrcns anLl ancillarV inforaa"ion oR the ','IATFITJ

srrÌ;proqr.rn linkaqÊ cûil.velrtiorrs" Chap'1li)I 3 rlescril¡es the

ÞJATSL md.crou àtr aid to fac-ilitar-e rn,cäification of, any

Assembler :;ubprociuaiû" chapter 4 Cescribe:; the moCífie'å

Calcomp Plr¡i. rout i ne:;. Ct{ÀPTE}l 5 d:scribes hcw i:atch

írrocess j-ncì i{as ;:.chievi-.t1 ç¡ith lhe Ca lcomp Lrlot rûUtines çhiIe

chapter ír suliìs 1rp tÌr:: work.

Ilic oi:ji:ç+- of this t-iiesis i..s to providr: a set, of. Ca1cofil.p

Plot rorr tin+s f or 14ÄTI'TI/ plogra IIls " '1'h+s+ Calcoütp Plot

i:out-ines ai: .lescribe d in ( 7) , The se rout j.nes arÊ identical

at the FOiITRA.Ì,1 sou::ce level r'¡ith the o::iqinal Calcomp Plot

rr¡uti-nr:s which are us¡:rl l,;ith 't he FoRTRAII G and iI conpilers

(4) " I-tr sers ;ììa y rìo r/ u.se tl ATf IV t-o ,1*b ug tiie Ír plott in'¡

prcgrams anil then u:ie FORTRAN G or iI for protluction runs.

A FORTIÌÀN IY plott in g proqra nì' compil-ed by either of

the FoRTRÀN G or ti colnpil.eru wl:i+,es a ser; r:f i.l;rta descrihi-nq

a ¡:1ot on a ploiterr t.ape" Later thc tapÈ is mounted on the

Calconip 150/5{rj Incretnent-a1 Ðrum ploi-tcr to.lrat¡ t}ie plot"

Sinca t his is an off -l ine systenu each plot job requi-res

colnÐgter opílrator assislance" Thi-s is thc LYpe of pl-ottinq



ref{-r rrêd. to iir this l}-les;i-s"

This thr;sir; coiìcerns th¡: :nodíf icaticn cf. the e¡1,1i nal

CaLcomp Plot routines so ihat t.iley rRay b¡: u:sec1 by 
",JA:TFi'J 

"

fluch of this f-htsis conciìflls thl probl':'¡:s encOuntere'1 '*¡itil

tir.: srrbproquam linkage an'1 thc pror¡ramrr inrJ t':chniqrtes usei

to siolve t-hern" i",rATFIj/ suhpiogram linkeqe r:ode {2) i'tes adåed

l-,o the Calconp routines so t-hat ï¡ÄT¡'IV coulC. cireck for

p roi)er subpro qrarù usage "

Thís tÌresis assur'iìcs t hs: ceatler has knowleCge of FÛP'TRA[!

IV, 'r,lATh-IV, Itsi{ S/360 Àsse mbl,er' and OS subpi:ogIa¡n lirrk-age

conve¡ltrons '



Chai:tcr 2

qÞ-S ubprogran- Li4kaqe-C on ve ntions

OS sr:l-.rpcoqraF. linl<aqe convenlions arc used by zhe fBi'4

Syst en/3tt0 Oparati nq System anC. FORIf RAi.I IV subproqrans i¡hen

compiled by cither of the FOP"TRAI'J G oI Ii ccnpilers" ?hese

ConvÈri1-io¡rs aIC of ten use,L li lìeIì pEoqramming in Assenbler

lanquaqe {3) as iqell "

S u b pr:o q r--a rrì. rÊ: t.'3 r L- Il c i n,J i s a ccom p I i sh c.1. ì: y c re a** i n c{ :

{i) lì colrï.iguous 3¡,Jiìn¡:rit list cr-;nsistinc¡ oî-

a,Lrlresse.s o f th<i su):pr oqram crrguinènts

i ir) It savc arûa to krc used by tire sullprograa

to.stor€ linkaqe information and reqi-,ster

ccntents

{j"ii) À call-ing Ëeguen{:e f or the calli nq progEaa

so iirat L+- nay pas.s control to t.he

subpro qram.

It i^s the Cut y of the:

{i) ca}1-inc; irroqran to provide a sav¿? area

iii) call eC pl:ogran to save any reg j-.st.er conten t*':

and Iat¿r rest-or€ them before returning"

Thr' ContiqU8i¿s_,1EE'.rEf [!-!iEi

liacir i-rntry in.'the argun+nt list is a r¿ord {four bytes)



Ðf storar¡e alignetì cir a ful1.¿or'1 ltoundary" Thc first iryte of

thi: en't- ry coniains zerces r¡hiI<; the las;i thre:e i:ytes coitt;rin

th: aildl=:ss i:f t-ile al:qilnÉ:n+." The j-¡ì.'s" 'lntry ín t'he argtl¡¡g¡¡

list has :-t-s sign bit .sret to a onè ' Tirc add'ress of tire

f i:::;t wcr,l j-n t-his list is placed in rerii ster 'l ' this

arr¡unent lii;t. is referred to in this t-hesis as the OS-type

;Jrsunent- list."

Th e_Þgv e_Ar c a

The ,savÈ ¿IIfia cons!s Ls of. 1B i,¡crds {calteå "54 VEÄEflA in

f.hj-s +:xanple) in the followittg format"

SAV¡l¡1RllÀ an i.nt-ernal acldress

{'*,rorrl 1) whic}r only l'iATETV ilses"

SAVEÀREÀ+4 the save âl:ea adrl¡ess

(uoril 2) of the calling Prograin.

SAVIAREA+B Lhe save area address

{+ror'1 3) of th€r call-eli sui¡program"

SA'/EAREA+12 Llße corrtelìts of rer¡i:;te r 14"

(word 4)

5ÂVUÀFEå,+ i 6 l-he con te¡rts of reqil;ter 15"

{ l+or,1 5 )

SAVfÂRE¡i+20 t-hç content's ot reqister 0'

{r'iord 6 )



s.tv EÄ,n ËA +6I

{ i+or'1 1 tJ)

Thr: aildr+.ss

placeil ín rrlqistêr

t-Ìie ccnt-ent s of ¡tlt¡ister: 12"

of

1ì

the f irs',- l.lorcl of th'* sia vÐ arâ-ìa ís

i¡v ¿he call ing prog an.

g i?Ê_çê -L1!Bq_5e gll Ð I). r; Ð

The ac1 ,lresi:ies of t ile save ar€a til.1 the ca-lIing arq'lrnent

li:;t aIê placed in tiie apPropi:iat+ re¿gist-'.:rs" lfl^,rJ return

ecldr¿:ss j.s sav:,1 in r'l,Jist-er 1¿¿" 'Ihe a'ccr¿sri oî. tìre calIed

proqraifì rs 1-llacirrl in l:eqister 15 altå a l¡r'anch is tnad.e t-o

that aci,Lres:;"

The A:sseni:l-er code shOr¡rn belov¡ i llirsf-¡aLes the os

sukrprogram linkage, collvetttions used.. Thís subpro'Traln call

passës two IIJTEGER*4 :;iinple variablc:s as arrtrunents t'o the

subproqram call od nTN. The sr:irproqram stores zeroes in

thr:se argunent,.,; atrd t-hen passes these arqutnents back âs it'

rr--i- u r ns.

8¡fj-R 1uf, +12

Ðc ri00trAL3(oliE)

ÐC X{ gÛ' oAL3 ('Ti'¡{))

L ',l5, iìTiilAll

ÀN T¡i-L IN E

IS C8.EÀTE])

POI hiTËD TO

SUBPTIOGB.{I,I

A,E GU i,lETü T

ÀfJt)

BY tìEG 1

AÐÐR ESS



uÀ LR 14 ,15 CAtL SI]BPPIOGRAÌ'I

The calle d s ttbPro qra m R Tll "

CSECT

E ì;T iìT !ìT l{

ßTlr .s'Ill 1tI 012t12 tt s1j) SAVII'lG jìEGISTI1R CONìlliNTS

3Al,ãì 1 1 r 0

IJSII,IG XO11

Sil 202 CLIlAilTliG TIIE ilìtGISTEA

sT 2u Û (Ü, 1 ) STOS.Ii''IG Z IIHO I i{ O¡iE

ST 2U11 (ÕU1) STORING ZI]B'O IN Ti'iI)

']Iì 
14 LìETIJRNII';G

ÐaoP 1 1

TIü.D

i'iÀTFIi¡ Snbnroqram Linkaqe Conventions

The ü4,?FIV sr:itproqräm lilkage converltion':; are sliqhtly

Ciffere¡t front the CS srrbprcqran linka'E,: convenTions

discus:;e<1 previously" À,s a tesultu it r¡IATfIV Þroqran lvill

Ðof run pro¡¡er1'/ rtti'.h an AssernbLei; :;ubprogran usin'j oS

linkaqLì co¡ventic¡rrs" Tirese Iinkag.-r conv+ntions are d.iscusserl

in t he f o.l-lo'uinq sec+,ions"



r.ìiagnostic faci Ii-ty. iìrln-t-íme routinÈs arc r-'alled t-o check

a,- -.L(Jr.1 rry i.,r(r,-r!dnl.milìq,trIfol-s that can o'JCuf l¡hcn coni--fol i"ç

transfcrreð to â suiiprogram" i'iore checking is pr;rforned

before cont¡ol i-s ret-trned. to t-ha caIl-in; proqïarr" These

chçci<inq oÞel:ðtion:; are referrad to as ths elit¡y.s"{Tuerìce

anC ret-urrì se{tuence operations" These cperations ar'3 also

r:¿:fe::rer1 to as r-ho operatiorrs perforned Ity trlÀTFIVts proloqtie

,an,f epiLoqur: (2), Th.l run-time r:outines ¡rroviåe linkage: and

d.at.a for user prcgram.s ;ln11 suhproiJratns. Tuo adilitional

routines -d.r,! used,¡hcn. arrays ar€ rrsed. ¿Is drctunent-s t-,3 check

-.^-- .-,,ì,-^^,-..i ^t iT_Cr surJSÇr'rP---Lnq èIrors.

llosr of these hrATfIV run--Line error check-i-nq routines

ars locaterl i¡i th= cnni:ro1 section labelled STARfA"

fieqisteL- 12 j-s userl a.s tire base re<¡i.st-er for a,,ldressin'l

th¿.se routines. .Sinc¿: -t-he storage'spac+ reqt-¡i¡e¿ by i-hese

routines is gr+a te r: than the 409'o word.s addressed by

-^-ì ^r^- n1Lv\iLÐL-! tLs cIIl ?extend¡-dl rrl:Ì-tine reqion lai¡e11e11 S?ARTB

slores t-h¡: r+maininrJ rout ines"

I qì_P r o-Lo q u ¡_q, n,1_ ii.p llqg t_le

l{ è!II-Y_3 u.1- ri ¡.re_!o U!!nqs

tr Ä'IF-IV proiri'ies a vëty

.Fha nr-rlô:lrìa rcfers iOvL "L

lrv iho r-irrr-l-i rtte foutine.s tO

,.L^-- :..-.*--,-.-.-- .:.- ^^'? r,.{lTl¿:j.t.l {:r Þ(lfP!U(, J-alil L) \.4-LaÇ

=Å¡--9-tiÞMi rur- ti m.: êr_roî

f hc snt of ônêrrÊf ì orrs llirîforne.1

aFf a¡-l rtr/ltl{rr. ,-rrn.rr...,.r:,n 1ì -'ì.--^¡ r¿ ÀJ lJ]- \Jg ! cl,:U -l- I li N O. Lj i

" l.,trhen a Î;åTFIt/ cal-ling prr.¡gram



an'1 call-r; d :;ubpro,Jran aï:e

crr,rater.l" ¡ln aciual-

r.¡ll ìn,r r'!rôrr;ìF.ì arLC. a Cunrur¿!¿¿r-Y v!J't:\

cal l¿d .subploqran"

The f. ol loi+inq t wo

FORTRAI,¡ statcnent:; that â

€., .^

r.nl¡n'il:,1 i'urn ¡r¡nm¡nt l'i:;i:S arÊuuriftJ t çtt\.' ¿¡-\J ¿',!!2t¡v

â rirììm¡--nf 1 i st is; createri. f or theq! 
Y a¡1.\J ¡¡ Ì-

Iny arqunìent- List j-s createC. for tLLe

hl¡ìTFIV sLat.inents il-lustratr: the

rgun ent l ists i'¡ould be q+n orat-ei

'l-n t-he callì r¡rJ proql:an:

cÀtL suB{AuBu6")

Tn tÌii: c,til+:c-l. sub¡:roiJreIn

S UBIIfJÌJTi ll¿'r SUE ( R A, Ëll,' RC)

i,o'hc.rrever irlentii'ieïs are used síLil no explicit t-ype

declarat-iorr accoiniranyinq them, j-hè sÈanrlard impl LcLL type

ilecfaration is assumed'

The operat-ion,s as.sociateil sith the prologue âre those

lr'hícli clieck tire tl+o ar<¡ltnent li:;ts for proper type

coirpatibLtit-yo i:a¡:rllcr array size,3rror clteckingr àild copy

the argurrent co:rtent.s from the actual argumenLs of Lhe

calling pro{jraûì to the dun'ny ð.rquni:nts rtf the called

subprogran"

litre ep ilor;ue :Èf cr,s i-o th e s'"t of operaï-ionsj per iorne d

by cther aorlitional Eun-time routines '¡hich copy the

c<r¡tiìnts of. t.h+ dunnl ar,trur,ients i¡ack tr) the ¿.ctua1 arquntenLs



at thr¡ cal lin,¡ ilr,)ctran anC ensures that- no corrsf-antsu

i+nporari,:s, lo-LoÕp paraaêt€, rso or assÌ-gn+.1 Go TO irr lices

H*re modi¡iecl by the cal-1ed subprograni" Srrccessful

ccflìpleticn of tl-:.csr ùperations rcsulrs in contrcL beJ-lq

returntd t.o Lhe c¿L11rnq prûgrarr.

l:{ Ai_IMg_C a1!:Þy: v a l}I c_ t! d_çg¿-l: by- ! oc a !i c nl rt ¡ n el_ A rlu m ;n t s

Call-Ì:y-value is the inet-hcrl most frr:rlrtently use,å r-o

prrs.s ai:qumcrits back and forth betwe,3n pro'lrams" Using lhis

me t"i-rod , th.e compile+r ruû-tine routines; tclkè ihe conlent-s of

an actual arqunent anrl copy it into the storage locat-ion

re:;+rv'.:ú ir:i: the corresponrli.nr; di:.mny a::giinent" Sì-mpl:

va-r--iabl-+s and const-atrt s a re usually hen¡ller1 in this i'.'a y.

lihe oiirer melhod ernployed. by t-ìre f'JÀ'?FIV compiLer is

c ¡r ll- - b y- I oc¿rt iorr " ff slashe:s {i¡" /J app'rar around dum.my

-'-"¿- ì- i-.hr- .C!l¡)nrôOràn rl ,.cl ara-J-i<rn- +ì'^ +-^atCd. AS<f l-iJUlltultLÞ lli +.-r-*,.r u\-\,¿!{!(rv.L\/¡rt etI\:y aLç LLCr

r.e'!1 -hi¡-l nraf i nn 
^l-arlrl¡tr:trf 

qi/(¿IÅ I y !v\./¡¡¡-- !vr¡ uL \t urrt:_f ( L "J' The end rr:sul-t is r-hat the

couipiler does not l.esûrve any stora,{e in the subproqram for

t-hÊse arqunents" The addresse.s of the storase locat-ions

ôccupíe'1 hy t-Ìiesê ð-rquments i n the callin'J pr{f,r]r¿l n are

:suPPlitl'1 to ti,e :;'rþPrcgrLm" All rr¡ferences to ihese

arc{uments are refçr+nces to iocatio¡rs in the callitrg

ñF^dr1ñ l:'Yr/LJ',Lu¡,ró ,,,;ay nåiles used as 'lurnmy argltn-'rrts are

aut-oinatically treaterl as bcin.g r:aI1-by-lrcaticn argurnent-,s"

Thi^s rr:sults in no rya:;:ed,luplication cf .storagÐ spaçe for



â rrays. Sub¡rr-oqram nafiì.e:j aIe al.so trr:ated in thi-s Tiay.

l,iiìÈn a retrlrn sequ.r.lncÈ ope:ation is pe rfornedo i1'le

call-hv-val_ue ,lunrny arc¡unent s are copie'1 i.¡ack "irttr: t'he

storage iocations of f-heì r corL-espc;tr'3ì-ttq arqttnents' The

call-l¡y-Ioc¡ltion 3.rqttment.s ar--ç lroi affectlfl in any çray l¡y

the retuln sqlquí)nce ofiâIlaiicn. Thr':se ccncepts aIè 'lisctlss":d'

more firllY in (1)"

!è!!ÃLEave_A!êas
A, 24 r,¡cr'1 save area j-s usecl by lüATFIV f-o store proqram

-l inkaqe inf ornalion alid reqistêr coni.ents " Tae f orna-u of

tÌrc save area aåCresse,1 i:y the lairel Si¿\,VEÄP,-EA in thì s

i:-'xârlPf€ is i11u:;tr¿rt-ea helc'ø"

SA¡/EAEI¡i us¿t1 bY tho inte¡nal

(worc 1) routines of the comPiler'

SAVEA.RIIh+4 th.: save arêa ad'åress

(word 2) of. the calling plloqram.

SAVE¡lRllÀ+8 the saue areà add'ress

{',rord.3) of the calIed subproqran"

SÀVEABEA+ 12 t-hÊ conlents of registers

{words 4-1fl) 1t4s15 u0o 1o " " ",12"

SAVllARllÀ+72 Tha si-gn bit cf i:.iiis wcl:d is use<l as a

{wor:r1 X 9) f lag to indicate recursion- if he oLher

bits in this word are r:seC bY

10



lh= conpilt r as a rioiir ar+¿i.

sAVEÀ¡1B X+76 tÌi.: contents of içÄTFIV{ s base

{worrls 2A-2LL\ leqist-r:r.s 5 to 10"

l"lATþ-1V ìlses l; register"s at run-time to rcfer to data

ar,ias íntein¿r1 i-o thi: cr:mpiler" Th+se regi s-i-:r- contcnts àr,i

stcred in r-irc¿ srr-ve ar{ias .so that. the y are al ways availah.¡le

t-rs the run-time error checkinc routines.

"i 
ÀmFTl¡ Àì-Gl?rnent- Listl;

A ilirTFiV arrJì.rnt,:lrt l-ist. i.s sel up in a contiguous vr-'ctor

ali<¡n+d cn a fu11 l¡orri Ì¡ou¡riary" Iacì¿ iou:: bYLe wr¡rd 6Ê th*

arq'umenr- 1j-st is divirjed ínto a orìe J:vte fieIrl contal-ninq

either a type ccC¿ or ¡r l-engtir specificat-t-on (for hcllerith

.strinqs) and a f-hr,i¡e 'liyt+ ai.liess f ie lrl " À type coC.e is a

nunerlc repre:ientation for the type of an iderrtifier" A type

codc is repr+.sente¡f liere in hexad.ecimal f orm; 'nt ricten in

å..sseilbIrlr as :( t rnn ?. The adrlress li¡l-d cont,lins either the

address of ¿rn ãrgumont- cL- a pointer to nore inforuation

a i¡out that arg unen L"

Thr: dir-fer,¡nt typ(ìs of arqum':nt +nt-ries, the type codes

associ¡r ted with thr.rmo and thei-r f icld f ormats are 'lescribed
h elo l+,

An ðr9ürnrJÌt erltrl as

rüa j or ca teqories:

cli-vi- cl,¡d. int o tire f oll-or,¡i nq six

11



(i) ìlrrcher.qîalrI.': rluarrtiiy

{ij ) vèt--.i airir,:, aÌtray ':lenent

{j-ir) array rì;:ìtÌtê

(iv) subptrJqrain nain(l

lrr\ .:faiâin-aTìt nUmÌ)efl YJ

lv'ì ì ¡ì i-rlu ¡rronr-- 'l ist t-erninator "t'+, Ll¿.,q

rr-.atr. ..'^-r- lirantit_íeSu tluIJ.arr9 ca u r -_\ __

Any arqLrnent'øhich shor,tld never he changed. Ìty the

cälled suiri:-rro,Jran i:; r¡i','err this corle" Exam¡rl-es cf

unchanqr:ab1e quatiti+-ie.s erc colistants, t-r:mporaqies r ÐO-lcop

påràrneters, and assi'.¡ner1 GO T0 indices.

Their t-y pe cod'es hâve t-iris ba:;ic f olnat - X { Cn u (in

h oxadc-cintat f orn) wirere n ís a ty FÊ n umb+r: âs list eC in

?aloIe 1cn the fcllo,,+inq paqe"

Tire adrlrE:s.s iiel'l cont¡rins tire adrlress of the arEulrìent

lrnless thr: itlenl-íf íer is r:f t-ype CHARAüTERi'n '+¡here 1(=tl(=7"

f n this caseo tlie addless fie.l<1 is Àt3 {ÐADDFì) v¡here QAÐÐR i:;

a f u II i^Ior,å of +-he f r-¡rn

Q¿illÐR DC ÀT,1 (n) ' At3 (Q)

lsher,: Ir r,fpt:r-.S€ìiì'l--s t-Ì:,e 1engi.h associated with thris character

variablc.- anii Ð ís the nanc of the r:haracter r/ariable'

12



Table 1

:;-value s of írAT FiV i dentif iers'Pvt)(- n nni-lt'l-s,f:fd.¡ r i-'

Type nunbers and

the Êrr0r checkí

T --l.-,'-+ i rt-i ¡r l- rrrj.(I:ittLIr-1eL Lyl)e

.s-val-ues arc

nq rc ut j-nes in

^.,_-*.i_ *i_tíer;:ls,edtill. lltg.i_ _LU :{ ir¿t ll Ll

Èi.a õ^raniL¡rv \/ ll¡ t,

L'.I

togicalt'4

LogicalYr-l

In Lc: g€ìt'+ +

irtteqer*2

Rs;a I tr 4

iìea 1* B

Com pl-'3 x* t

Comp lcxf" 1 6

Charact¿lrx n

Cha rac te. r *n

0

1

¿

r+

o

7

R

=- 
y¿lrrÐ

¿

0

1

2

J

3

¿+

0

0

,.-1

n)1

Yal_tg¡le s ¿_ A l-- r aI_ r-+1 eU c4¡ s

Their t-ype ccde is x¡ðnt 'u¡frer--* n is a t.ype numbêr fr<¡n

lable 1" À siinpl? veriaìrle, f or 'sKamPle say Y t i::

represorrfed i¡i the irdd.res.s fielrl as At3 (V) " An array

e lr:nent-u say Ar is repl:esentrJd as ÀT,3 (A) " I'f'J'll,ever if the

arquinent is an arLay ,t1re nerÌ t-r then an ext ra r¿¡ord. f ollcçs the

fir:st one in th+ af qlliîênà l-ist " Í.t lras rhe follor+inq forn"

| .J



llc I t Bü' otil3 (45'Ii1R)

The t ypc cod.c X t BC I índi c¿r t='s t-hat

aC.dibíonaI word in th¿¡ arqunent lisl" The

repr¿:sents tho narle of a star routine for

rottines a rû 'lescribed in the secticn

Rotrtine.; f or A¡raY Àrgumer]ts ' -

tïr i ,s wo rd

iCen tif iet:

tlie array A"

e ntitl ed

i ,-
I ì] g. !l

ASTÀR

q+âr

I C f a ¡

Exa mple :

Ir A (3)

arqunient- 1is t

i s us€d

v,¡orr1,j. be

DC I'E4'uAl3(41+B)

Ðc x!8cu,AL3{ÀSTAR)

;ìE

l4hi.ro À i is uscrl to represent t he

array A.

a5 (-¡.1I ^ --...-.-,-+ +l,n
d. L LJ r.r útu ll L E r-.tr u corc.ìspo nding

2'*¡or,l offset From ai1 clress

A.5TåB i:epre-sents the st-ar

rotrti-ne for A

s'lartinq location r¡f the

i\ rray_llqn es

I^lhen an alttray lra.Iiìe is used. aS an arqttmant, the address

f ie1rl contain.s a pr:in.ter to t he a,lrl.ress of the st-ar routine

f or this arl;ìy anrl t-he t-y pe codû is of- the f orm X { kin a " Here

n rep1'eselìt-^s the type nunber fron Tal¡1e 1 and k is B+p to¡here

p is the numhel cf ,:liinersir:ns t.he àrr,ly possesses" For

exanple o X I',9n, j-s tÌre type ccô.e f cr cìIr arraY 1liith one

â,rl+



d j me nsi¡n aird x1Àn t is the t-ype r:cr1e f or ari array '*ith tr¡r:

di,irensiolts;. X,I'utg is the typr: co'1t for an array 'v¡i1-h '7

11 iilrensions"

S qbpr_ogLa m_N ar'e-';

liihen a É;ul-r¡r)loqraiÌì Iìame is passr:'1 tr¡ a called s'JbprÛgran

AS an arq,rilcItL, it-s associateil type codr: is X'5üq" Tf the

argu-fiìeìüt is a f unctior, " its assccía Led type corle i-s X ¡ 6Ð ? 
"

ln both cases " iì pointer is stcred in the adilres's f ield-

poi-nti nt¡ t-ü a f r:ur byte wo¡f containinq the subprogram I s

arliJress,

Example:

The atqunt¡iIlt-

called R rs

l-i. st Ên tr Y for: d SUBIìoU'IllllJ subpror¡ram

-,rIhere RÀDDR

BÀÐDR

DC T'50r,til3(8åDÐR)

is iliustra ied belob'.

DC A {B)

5 !a!e ne qt_ N ttgh e ¡s

The type code as::ociate'1 r¡¡'i-ih

as an argrlfien-L is X ? 30 ? " For

alrp+arinq in a cailinq ar.q'Jü.Ènt-

ccntai-n s the adrl::ess of t-he

e statetitent number used

the .stalene nt nuinber ! &n'

list.u the adrfress freld

f i r st inac h in e Iarig uaqe

15



instr uctiotr

nLrari.¡er'+d n "

qcncritt':d f or the FOfiTR ¡il.,r s()urce :;tatemerìt

A r g u ¡n Ê n t _ t i g.!_T a rär i n a ! o r ¡

This arqunìÉènt. e'ni:ry rnark.s the'¿nd. ci an èrguinÊnt List"

It d oe s p::o vide sone inf ormation abo¡rt the 'expecte'1 nature

of t-he cal-leC subprù1Jr.ô.n. ff it is a SUtsllOU'JINE subprogren'

i1:s type codr: is X¡ 10 I an,1 if it is a 'lJl¿CTION sulrpro<¡ram'

its cype coCe is Xt 2.ne ldhere m is tÌre type number f¿:unå in

labl+ 1 givinq t.h':: tfpe of tl¡e PUr\C'TIoN subprogram. The

arldress fielil contains no infornaiion.

ilxa r¿ p1e :

¡1 FOËTililt'Ì call statr:mr:nt is 111os¿¡a.tÈd l¡elov¡.

caLL pltí:i (1,4 (3) oÅri'Irl\ítJs,t10)

The identifie¡ À is rlinensionetl as a FEAÏ,*4 vector

consistinq of 10 elanernts, The idr:ntifier l'iflIUS is the ûane

of a SIJBROUTINE subproqrain uhich has been 'J¿rclare.d EXTEIINAL

in ¿h.â câl linq pr oquan and. 1CI is a stateinenl n unber used as

an alternat-r: relurn"

Ti¡e ìi{.{?fIV arsunent list for PLLìS ls

th¿ tolIol'/1rìr; code ny Inè uA'lli'rv ccfnprl'?r"

x4 02¡ 
" 

AL3 {åCCN5T)

X { 8t+, u Al,3 {A+8)

translated into

Ð\-

fì¡-

16



ÐC Xe 3C a u AL3 {¿\STAR)

Ðc x! g4s,AL-? (üSTAR)

ÐC X,50i,ÀI,3{ÀTEi"lp)

ÐC X ? :ì0 ¡ o ¡r,LJ {labet f or st¡ìienent- l:ut'lber 10)

Ðc x!10r"4L3(0)

trn ttl¡: call.inq p¡oc¡rarnr s data aEeao +-lie f ollor,¡in'J code

: - -^+,-,1I> Lt 1=rl(j!11 {.s'J'

ÐS DT'

ÀCO}IST DC F{ 19

D5 1OF

ATriä? nc À(,,1lllus)

Ðc I{t0trci6rÀe

fiSTAR ÐÀL 15nX,\1

Ðc JiLl {0),itl3{A)

IJC ÀL 1 (2) , Ar 3 (28)

DC À(10)

ASÎÀ,R is the arliiress of the star lDutinÐ for A and. Ís

tliscus;sed tiroror:cthlY in t-hç: next- section'

S!a4_R oglfr¡ts- Éor-å r'ray-À rguments

Tlie tJATFfV compil+r constructs a 5übsicript Testing an{

Arl,lressiltq ilo'ùtina io¡: Star rcu-l- j-le) llor eacir array i n a

r,"J¡l?FIV pIO,JEalil. llacir "star roììtine coni:a'i ns an arrây ¡ s

ciinr'nsions" st;rrtinq acldressu end tctal lenq+-¡1" llt run-tir'te

17



it i-s called up crì tr-: Ðcr icrm inôr:xing opÈi-a t'i orr.s to obt-ain

an erriìy lrlern:::ìtrs ccntent-s, cherckinq for oìtt--of-r.rng+

:;ubscriptsu ani'1. to provirle 
"he 

àllrayi s a11 ;iress f-o calleil

s ulr progra ns "

A coinplete,le:;cripticlr of the

paqes 84 to 92 of th.+ /350 _viÀ'IITIV

This sectiori is i-aken from ít r+if-Ìr

The format o¡ a iull star

qenc.rated l":y lhe cr:npi"Ier for

belcw,

star routines appears on

I mpleüên'Lat-ion Gui,1e (2) .

s o m€ n o,ii f icat-i on l; m arle .

routine knoun as ASTATì

the array À is illustrated

arr ay) se.J not-e

cf erray A)

seÐ noie 5

ASTAN

cÌ,{ûP au4

ÐC li?0'rg1f; eÀ{

ll At l 5 oxri n see nole 1

lc Ar 1 (rr) 
" 

ÀL3 { 1 st elemenf- i-n

ÐC AL1(s),4L3(lenqth in lryt--os

-òC ,1 (n) see note 3

ÐC À {d.1) sêe ncte 4

Ðc A {d2)

DC À (dk)

ÐC BrC0C1C2{:3û4C5C6C1u uAL3 (a1)

ÐC tstCC0000CIû0?,ÀL3 (a2)

ÐC ll'Ci1000000t¡, AL3 {a3)

lrl



ÐC i3t CAiJ0CCI0CÛ ! , AL3 ta-i)

wi:rc;rë k - is * of'liiirell*cicns d-ocl-ar¡¿d for A"

:j - is * oi variak¡le di mensions f r¡i I{"

'11 ",12, oÔk al:e the dirnensions f-o

be user1 f or ca lculating tht-

position of the element j-rr bhe array"

a-1 oaTo.. ' ra j are thl: '¡ariai¡le '1inensiolts

ilsÊd'øhen ileclarinq an arrâY.

f = 4Y¡ k- 4

'j = s-value found in Tallle 1"

ì!ote 1;

xA1 anC XÀN àrí: the llanÐs of suirscript f-,3st and

evaluatiorr r-r:uti¡ics i.¡:terrtal to the l'l-ATFiV coilpiler i:: t'he

STARTA co¡ltrol l;ecticn. The symbr:l I xrLn I stands f or XA 1 if

i<=1 or XA¡f if k>1"

Noie 2:

ï r t-he array occu.rs in a "s ub pror¡rain e s arqtlmeni- list u

the prolr::quc fills in the addres's for the first elenent from

inforrrìatÍon supplied i-.y t-ire corresponding actual arqr:nent i'rl

the calling progran I s irrgument list. If the ârIay ilas any

diruansionl-nci variabic.s o t- Lre pr-olo,¡tle f ills; j.n tht¡ 'linension

lrsi¡lq the corriìsponrli;rr¡ actual- arq trmcnts"

t')



lfote 3:

Tìrj-s b/.frd i.= Pi:esent onlY

CHÀil/rClf ì1"Rxn j=or n)1"

t iio arr,ly is o f tyf:eif

llote 4:

These arlilress l--iel,l s contain the 'dinensir¡ns t-c be used

f,or ca.Lculai-ing the pos'it-iort of an el-enent i n an array' For

exärì pleo consi,l:r an array IBiIF rleclare'1 ãs

rt{TrlcrlR* 4 rllur { 1 0)

ilr a sul:proqram" The adclres:; field. i¿ill- contaili the constant

i0, Since there is clily one dine¡rsion for IBIIFu tLrrJ]:eÌ i,¡ilI

i:e onl-y one f our i:yt.: f ield. conteininO f-he f irst dinensi<;n ¡ 
's

size value" If the '1j- me nsicninc; var.lahle useâ l-s not-

li:f incd explicit.Ly u t-iie dio where j- is the dinensic¡ning

r¡ariable,s po,sj-t-:-otru vilt .o¡¡¡6iri zeroÊs until t'he proloqu+

f iIls i n thi s fiold, For exanpleu consi'l-er aD arrai/ IBÜi'

r1,;:clared as f tsUF {NLOC) " The arldress f ielC P¡i1l conlain

zÊroes un;i1 t.Tre prol-oglìe fills this fiel-d in a'r- run-time

-øi th the valrre of l'iL'JC '

l,lct-e 5:

the syinl:ols C0 lc C] repreÍ;en'" bj-t posit:ion's" Bits C0

'rcs C"7 indir:irt-e i*hich dimensions ar il ¡Jð.riai Ie" A i:it valu+

of 1 in<lì.ca+,es a dimensicning qariail.Le" C1 is a 1 if the

last din:r:lsicn'.:cctrrri-ng in the subprcqram ;leclaration af

¿U



th;-= array is vari-eble" -1 ; .- -, 1 i {:tL I*r q | ¿L

rLimr:nsicn is varíabl-e an,l etce tera. Brt C0

tre diur ensiolilr;l vari¿irle occrltrin,tr i lt

arldress fiet'l is in COilt'ICN or is a

c¡ri'r'r^.rr'rffi äïiT!t'ìlfrnf - Ctha¡:tliSC it iS Z;f ç¡.\) (¡1, y! \J v L(l Llù ,¡ ! lJ t¡JR\.:¡l L ! \/ '- ¡! s!

tfie:;econrl la-qt

uill ]¡ea 1 if
+hî ¡^ñ^Ìnân17 I lIt :J

caII-hv-loeation

If nona o: tire bj.ts C1 to C7 aEË 1o then both C0 and a1

are zero" 'Jtherwis.: L-û and d.1 speci-fy the locatioit of the

1ast, dimension wh ich is varia ble as f oIlo'ø.s.

If C0=0, '{:}ren ÀL3 {;r1 ) =A:,3 (name of dimensioning

varí¿rln'l e) "

f f C0= 1u -utien AL3 {ai) =Al3 {VBÀil)

wircre l/BÄlì is i l-lusl,rai:E:<l belo'rr"

VBAIì

The s{:conil" thirde.. . arr t.lords are pre:;ent if there ar€

2o 3 o. ,. ,n '1ir':ensioninc¡ variables f or n(=7" In thi.s çí&! c the

seconcl word i ndicate:s t-he secon,f lrLst 11 imen"sion '*hich is

varíable" The thi rd t¡o::d in<licates t- he thir:ci last rlimension

vhích is variable" gits C1 t-l'rrough t,r C7 of the.se øords arÐ

sët to zer.o" 'lhe C0 bi+. and, ai fielå for 11=:-1=1 are

infornrofod ,ìr.^^É,r;-- +^ +h,r r¡lr:s sûecifiCr-l .fOf thr¡ fif-:st!!¡L-!l/L,-L:\r ¿!,L.V!r¿Il1rj LV Llr-

sel C0 anrl a1-

It- is importani" t.a rrote that I hese 'r+ord.s arÐ no L

pres:n.t if f-his is a star rour-ir¡€ for an arr:ìy uhicir i.s not

a :subproqf'ame,s ¡lr:mny arqument,

-) 'l



Ti:e iast- oper;rt-ion p+rforrne'3 by the pr:ologue is f-o fill

in the staL- ro¡ltilles Í-or the dunrmy allrayr;. It uses the rlata

tlescriberi in note 4 to store informatir¡n pert-ai¡ing t-Û th'¿

array aiìd ¿o calculate iis total lenqth.

lliris example t-a\,en fcom the /36A '/tråTFIV Iutpleinentation

Guide illustrates the Assenbler codr: prcrlilceil for a star

routíne for tire arraY ALPHA"

The sollrÇe statr¡nent- s are i'l LustrateC beloat"

SiJBTOIJTINE FTN {AtPLIA'X ø/,T1/ vN)

cc ä1i'io N K

Ðri'llIN5rC¡l ALpHà { 1 0, Ko N u5 uY, 1'2)

The sï.ai routine is illustl:âte'1 bel<¡u"

ci{oP 0 n4

DC III O ¡ ,CL6l ALPHA S

ALPHA BAt 15OX'4N

I Ti{It totaTi0i\.5 ccNTAININÊ r,<-* AB E FILLED IN BY TIiE

* PROLOGU4.

Ðc 4,11 (20) , Àt3 (*-*) '1 rST HLEi',IEIJT' S AÐÐRESS

ÐC AL1{2)oþ,L3 1'l'-a'¡ LÍINGTÍ{

Ðc A(10)

ÐC A (9F_*) FILIED ]3Y PBOLÛGUE FROI{ K

DC À 1x.*s, FrllED IJY PB,CLOGU A FnÛi'I N

Ðc a {5)

22



DC Jr (+-x¡ FILTEÐ iJY PRCLOGIJE FÊCì:1 i'I

Ðc À(12)

DC Il¡ 10101100e otìL3 {l{BÄrì)

DC ûE 00000000' uÀt3 {1,1}

DC B? lOOOOOOO¡,4L3 (KBAR)

Tire variãbies ll3All and KtsÀil are kepi: in the

subproglra.n 0 f¡ d.â¿ra ¿ìf ea as is illusirat-e'-1 irelct'¡"

KBI\R lC Ìr {K)

rliBÀR Ðc À{*'-*) FIitilÐ ilY PBÛLOGUIl

fhe s*¿ar toutine ALPI{¡i is alsr¡ Locar:ed j-n the silbprcgrants

:.-!-!-l Ct L at Cl t- I'iL o

The coilìplete set of ar<¡rtnent typr-'s has l:een <liscttssed

hr+ro. !'urthe¡ riiscussion cf argunent types'¡ill only coIìcern

sinple variabf ,rs (INTlIGBR*4 cr R ÐAL':'4) ' vectors {INTÐGEIì*4

or iìEÅl*4), and hollr:ritir .strinq.s" Îh=se are the argtrmr:nt

types ç'hich occur in the Calcomp plot rout-ines"

Å, !lÂ!IIV_ça.l I:.11q_5Ðguence

Tile srrirproqrana sêY ETll' Nay be referenceii i¡ ti¡e

fo11o.øinr¡ t',¡o "ray.s,lrtpend.in,¡ 
uFcn'¿hether it is a slJBRouTÏl{I

0r a FUNCTISI{ slbProrJraln:

{i) Ci'LL RTN (ARG 1 ' 
AAG2 ' Þ. a o ARGn)

{ii) AtíY = nT}l {ARG',l, Ai?"G2 Eâo"AIì';n)

¿J



îrhâr+ Àlì{ji for 1(=i(=rì âI:e the argurn,:nt-s for thc subÌ]rogram"

À S UBlìûUTLillJ subprograiiì illey have no argLiments"

ilÀTFf\,¡ qen€rates the following calling seqrl3ncÊs for

cither casâ,

cì'IoP 2u4

tÀ 14rrcr

-L 15 o =Y ( llT l'l)

IIALF 1î15

RETURN I].DÐRilSS

CATLED PROGRàiii RTi\

DC Äi1 (C1)'AL3 (addr1)

ÐC Àt 1 {C 2} s hL3 (ac-lrtrr2)

DC At 1 {Cn) e AL3 (ar1,1rn)

DC AL1(Cn+1) ut1L3 {0)

'Tr-T lln;l *uY\.

For i=1 ,...r11,n+'l, the Ci0s åre Llze type cotles of the

mnns 1 i ¡* ent-ri.es arrd tire ariciri ¡ s are the ar1 dress cf and. l-qulilcl¡L -L¿J¡

arqumc:nt or a poinier to Inole information" These field.s

lJÊre descrii:e11 i n the section èntitled { A l'IÀ'IFIY Arqument

T,i:; t ¡ .

In¡ne,liately af +-er the su'nprograa call ha's been naCeo

t.he re q i 5¡ç¡ coatents arè as f c1lol¡s:

reqisi:+r 1 contains t-lie a'Jrlress of the a<;tual
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ãr-.rrrfnr¡nt i i.:s¿- Y sr{:+t! r

re,li.ster 13

í;ave a!ea,

--.,-:,*+^- 1llLtj\l!^lUU! lI

rêgisti? r 1 5

sÌÌbprograin ¡ s

'{-

contains the adiltre s.s of the 24 'dord

contains thë rcturn acidress' ànd

contai ns the arlrlress of t-he

entry point"

The 'yü.üTFIV crrmpiler re'.juirês that floatinq pôint

register 6 contai¡l zeroes and regist-er 1'¿ contain the base

addri;ss of thc:iTÀIìTA roaj:.ine" Since the Iuil-tine routines

m uSt. Ìre available at al l timesu it. is inportan t t-o nrrte that

nr3 Asse¡nbl,¿r si:bprogram shorrld rlest-roy the cont-ãn'is of

-.---i ^r-.* 4")L=i.j¿¡)uE! ,L. It mAy StÕfe the C<¡nteiltS a"lay ir,:fOre it. USês;

the rei.Iister ilut 
"lrese 

content.s shoulå i¡e resiorerL before

returninc cr-:;ltrol ti¡ a i'íATFIV ccnrpiLerl FOn?F'Al; progtan"

li!!Er_5q?gE{ç.8-gpÐ!

Th¿ Êntry ieqrlsnce co'1e of a subprogtam j,s rhe cotle

produc€d to cail the l-un-tine error chockinq ror:tirre named

xEltT or ihe one naine,ì xllNTSPllc" The folloç¡in{I Lllustrate:i

f-h+-= entry seguetìce code produced for these I{A.TFIiJ sollEce

slatemr: nt s.

T'rJltcTrÐil NAiIE (À 
" 
il)

RnAt*4 Ä, B

ct'ioP D ,4
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srl{ 14,11s12 /13t

BAt 11,XE1'lT {or XE¡¡TSPEC)

DC iÌ{0r,cL6{}lA¡{Et

Ðc À (sAvE)

ÐC ALi (84) 
'¡,L3 

(À)

ÐC irtl (34) ,,åL3 (B) inodel arqument- l.ist

Ðc ÃT,1 (22) , AL3 (0)

, " " " HÀTFf V .¡ill return control here f ollot'ii-ng

ttre executicn of XIINT or XENTSPËC"

X0NT and Xlll{TS?i:-C are rout.ine's in t-he S?ARTA con-'-ro1

section for the run-t-im=: Ðrror checking rout in+s" XEIIT

contains a check to "see j-f. a subi¡roilratn is cal leû

recursiv:l.y "¡hi1e .YEtrTSPEC does not" Tilesi: routírres link

l-Ìrc sav€ arÊa.s in :stan<lard ûS f ashion" 3+gister 11 points

to lhe noC.c 1 argunen+,- list. The actual argunÊnt list-

poin;eri to iry regíster 1 is cÐmparL:C aqainst this model

argumerit list- Yty the proloqrre to ensure that the argunent

types natch p;oper1y, The actual argunent adrlresses or

content.s, d:pend.inq upon tire t-ype of ca11, aEe then passed.

to the subproqram.

Belgtn_9egugnce Çode

The rout,ini: XRET locate¡i in STÂRT À perf orins the re turn

sesìlence oirerations rr¡hen returni nq cont.rol t-c a I¡IATFIV

calling program. The act j-ons periorne,l are i:asicall'/ t tre:
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inr¡e r*..e or ti;.e opcrati olrs p1+rf oIme,l by 'i:he prolOgUê.

Ar<Tument:; that,rlere call-by-value types arc ¡rassed L;clck and

chE:cl<e û f or errors t.-c ensure tha t tire use r hasn i t modif ierl

a¡r uncha:lgeable guan"íty. The fr:ncticn resu,lt- is loaderl into

rer¡ister z,=ro lor a I'lJlJCTIOli subploqr. m" legister 13 lrust

point to the þ1ÀTFIV save ar€a tha| !Ias use,1 when the

su¡proqraa was called" ft can then branch t'o the XRET

routine, Th:: XRET routjne têstcres regj-sàers 1t 5 throuqh

to 11, 130 an,l 14. Feqistq:r 12 al!.rays point:i to the STARTA

routi ûe

e rctl1rr¡ seriìlênce co.le is sitovn below-

BC 15,XRE'r En¡{lqCH TO XAnT RUUTTi'ìE

properly i{ ATFÏV

'ìn

1 ç r'Lìrr i a+ êT- 1
!vJ.!

rlanöf-:l iar< f frf:

2 is mo,1íf ied and

fr..¡lioi'¡inq ei:ror

not reset-

mess age.

'.<*'éEB [iOR*T* CCflP ILER ETìi]OR.EXECUTICN TII,1E; EE.ìÌIJR}I

Thi-s is a general com¡ri1-e: ûrrcr nessag-'l üsed foc

si tuations an d hettce it q s occ"urrenc'.-¡ r1 oes not n

mê,rn ¡cluì ste;: 12 i'tas modi-f ied.!È J¿v È!'è

TO 5 TST E¡.l

many €rror

e cessarilY

Sa¡lplg_htAT FLV-pqoqr am- si!ir- a¡- Agsg mb!e¡-subprogEen

À T,,JATFIV prùqran i¿ill rull with an.åssenbl-er isuDploglam

if àn obj€ct dE,ck ¡ri:oducerl from tìle Ass::lnbler suilprogra!rì is

placed afLÐf th: F0ÞìTFÀli END statement a.nrf eIr;re thi: $jEN'IB-Y

'11LI



control car(1.

Exa nple

The

corr cePt s

proqra m

messaqe "

fc11 owing

di-scu ssed

calls alr

sample program illustrates the use of

previously" In this e xample' a I{ATFIV

Itssenbler sub progran to print out a

//jobname JoB ?accounting infornationt

// EXEC .,rÌATFTV

//GO"OUTPUT ÐD SYSOUT=A

//GO"SYSTN ÐD *

$JOB I^]ATFIV

T-a
!-J

CÀLI TEST (I)

PAf NT o'T= u rf

S TOP

END

(object deck of TEST)

$ EN TRY

STBSYS

/*

The output listing is 2 Pages

disp la y ed..

with the following results

2B



HORKS

DC À (sAVE)

* I{ODEL ARGUUENT LIST

DC XOB2',ÀL3 (I)

DC X! 10 ¡ ¡ ÀL3 (0)

WATFIV TYPE SAVE ÄRTA

tIST TERHINATOR ldORD

* XENTSPEC RDÎURNS CONTROT HERE

oPEN (DCBOUT,OUTPUT) OPENTNG A DÀTÀ SET

The source listing of

TEST CSECT

usrNc R11,11

cNoP 0u 4

srl{ 14,11,12(0,13)

BAL l l,XENTSPEC (0 0 1z',)

R11 DC H¡O¡,CL6¡TEST9

PUT DCBOUT,I"ISG

CLOSE DCBOUT

SAVE

I

D CBOUT

the Assembler subProgram TEST is:

i

BRÀNCH TO XENTSPEC RTN.

tiRITING A I{ESSAGE

CLOSING THE DATA SET

+

BC 15.XRET (0,12) BRÀNCH TO XRET ROUTINE

THE XRET ROUTINE I, TLL TRÀNSFER CONTROT BACK TO THE

CAI,LING PROGRAI{"

DS OF

DS 24I.

DSF

ÐCB DSORG=PS, RECFII=FB ¿ I"TACRF=PM 
" 

LRECL-- 1 33' BTKS IZ
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E= 13 3, ÐD I'lÀ11 =t)UTPUT

irtSG DC CL28r TIIR CAI-t TO '.IEST r'iÛRi(S irIllE¿

DC (it105! |

END

f n ordcr to save Lrsi-ng a EALR instruct'ion o the

ilsrNc it11,11

instruction is. used.. Register 11 still points tr¡ t¡re e:rtry

,- -,-r,, -1 n õ3 ¡¡rd o a f ter contrOl ro t-Urns f rom XENTSP EC an C irenceiri:(lUFJill¿= VUU-

Can be rlsi)d. às t he base regi.si-er f ,:r t-he res¿ of the

program. Any reqist-ef nt,Ly be used as a base r+t¡ist-er i-f il

is set up in t,lie follot¿'ing l,.'ay.

TJ1.5T CSITCT

cNoP 0r4

DC Xi 10?oAL3 (0)

BALR 9,0

USING * U 9

Thi: inst.¡rrc'Lion

as in th,:: ÞrÊ vì olls

^ ,, ^ '. ^ I ..
e-jÀd.LlP L!-

flAI 11øKilNTSE'EC (CI" 12) 131ìiltlct{ TO XE}¡TSPEC r.?lf "

car-tses conrrol to ilranch to X-ENTSPEC" The K!-lNTSPllC syurbol

use,l j-n the ai:ove irrstrtrcf-icn is eqoat+,1 to the value 2l+5
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ani represirts a 11 ispJ.acr:nent valu¿" A 11 is¡-rlacenent frcin

oasÊ re'qistcr 12 is r:sed since NE}'l:fsPnC is not an ent-ry

poirrt" If thc lilllARTA ::outine is moCifr¿',-r âJ- ;ìnv f i;n¿, t.his

riisplacement vrill al-:-;o have to i:e norlified. t.o reflect tnis

ciranse. Thê insl:ruction

XI]NTSPEC EQU 245

c,.1rì be e¿rsily upLlatcd if il- "is r-.quired" ):EIfTSPEC ceturn.s

conlrol to thc instrr:ctíon fclloç¡inq t.hi+ list- ternirrator

l¡ord f or the mr¡d¿1 arqurnent list-,

TtrÉ-. insrrucLiorr

tsc 15, XREIf {0 ,12J

caus;es contl cl 1 tc ï;ranch to the

synibol is equated t.o th+ val-u+ 1124"

is use,i becauss o lhr.l absr:nce of

rorrtins.

X¡:E'r rourir,e " The XRET

À rri n 3 Ài qnl¡¡.riliãn.l-¡1-JafiI f, ufJf/!.{v-r,r...rrL

ân ¿)rìtrv nnint ir>r this

Bxanp-le:

The folloi+inq r;amp1e: i,iATFfV progràm rs used.

illustrate the lilkinq conrJerrtíons for arríty names"

ÐIi:lENSIûN IBUI' (4000)

Ni,ÐC = 400C

cALt ÀlìÌì AY (IBU¡', NLÐC)

pÍìrlJTr,l'iloc IS t rNl,oc

to

a4JI



STO P

E ¡]D

?hr: followinq Asseinbler sribprogran åßiAY prilìts ottt a

IrÌessaqe'ui¡hen it is calleC"

ARRÀY CSECT

fJST};G REG 1 1" 11

sTiI 1Ui11,1'2t13)

lÀL 11'XEIJÍSPltC (0u12) BRÀ.\Cll TO XENTSPEC RT:\'

DC H'O'UCL6{"4RNAY!

lrc A {s AV ll)

* THE :{Ci'gi, ÄP,CUiÌEN? LIS I

DC X1 92? OALJ (IBUFST)

Ðc Y.1 82e,4tr3 {ilitCC)

Ðc x!10e,4L3{Û)

0Ënli (DCBoiiT,ouTPUT)

ËuT oIJTPUT4Ì'1S1.;

CLOSE DCBOUT

BC 15 oKRnr (0, 12) ËRÀÌ(CH TO XRET BOIITÏ¡üÈ

D5 OF

SAVE i]S 24F

i'ü¡OC ÐS T

ÐCBOUT DCB DSORG=PS,RECFI{=FB,T]ACBF=Pi{nLSECt=133uBtKSTZ

E-- 1 3 3, DDNAI{ n=üU lfP Ü T

ITOTiAY DC CL29I TiIT i]AI,]. TC ;]RRJTY I,ïOììK5 FTI{I¡ ¡
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Ðc ct1Û4¿ I

Ðs cr

* sITllIìiG f.lP 1Hli Stl/lF. FOtlTil'i8

DC I{å O ! "Ctá ! TBIJF{ NÀfl8 ÛF THE /ìRIìAY

IBiIFS? ì3AL 15n Xrl 1 {0,121 BiìANC¡{ TO XA1

ÐC 1ìL 1 i0 ) o ÀL3 ('r-*¡ FiLLTD Iï¡

ÐC Àf,1(2),4L3¡x-*¡ 3Y

DC À ( *-*¡ Pl?oI'fiGIl ll

* ,qEQUrÌìES THll iICILOHIi,íG EXTRA'¿tORD FOR'fll.E V¡'RIÄBI-E

* ÐIiiJEÑSICN ET.T]i'IENT"

DC ts? OlODOOOQ' , AL3 (}TLOC)

Eti Ð

XÀ1 is a synþo1 equai.e{1 to tìre valte 1592. It is rsiÊi1

a,s a rlispLacenent- fron r€gist-er 1'2 i-o ¡roi'nt to t'he xÀ1

routitrê in STAß.TÀ" XÀ1 is not an entrY poiltl j-n SIÀR?i\ at

pi,:sent. This problein applies t-o xAN as "¡e11 
althou'¡h it tuas

n+ver usetl in any of, the subproqran moilificat-ions discu-qsed

in this thr:sis"
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Ciraptrrr:3

Iþe_j{å!åL _i{ aç1o

Thi:s rnacro ,qenerates A';senblcr c.¡'L-: t-o provid..: I.i¡\?FfV

sìrÌ)proqranì linlieqe for àn Àsscrnbler slrbprogran" 'lìre types

c¡f arqumeìnr-s ír g+n+rat;s liATS'IV subprcgfatr. linkaq: ior år3

sinpLe vari'ri¡lcss \rlcf-orJa clû11 hcllc'rith strinqs" T¡l

iollor.riiiq se ctions di:scribe t-he inacrcr:; featrtrre,ss hol,l it

funr:f i nn.,r - ;¡ rrrl illust -r--¡rtes its u.sê "

i/;h -iIr c elle J by ¿lIl Arìseillller sullpro,lram, tLre inacrr)

qrenerate the fcll-o'sinq in lhe crtier li.sLe,l;

f ì ì n¡f ¡r¡ s(tì-rllÉrTrcs eorlr: tr¡ Siinrllaie ei -, / '"-- _¡

i{À.'IFIV suitproqrarì argumê nt list

/iìl .:f¡r ï'rìn:inr...: Ënr ân\¡ ^ç !ì-^
1!r, ,JL.f! .L\/(¡L¿ti -.¡) L\rL :r¡rI UL LIITi ,aLfJ-yì)

occurríng in t-he argunen t "li:;t

{íir) aii OS-ty¡-rc arqum 3nt l-ist point+r1 to by

,øi 1- l

rer-1istr:r 1

(iv) storaqc loca.t,

call-by- val- ue

{v} ba.se reqister

inst ruct-ions

The m¿ìcrù cal I
n ^.-¿r-l-.1 -- -,.ì'..AS.5CALI,3 f SUr.ìprc,Jrant "

oL- s:cticn.s is ljro'ìLtcê

ions r-or a l1 í- hr:

ergunent.s

-^^ì..,.ú¡.ñ+,a-;)rgtrlilellL

ì € ^$^Á-L L .l-'=Ll ilçl L-J'.I c

is plac,:d at the heginninq of tir¿

The cod e for thr:sÊ d.i-f f erent pliasc. s

d in-line" Apprcpriat+ entry :;Êquence

.) !+



CoiJc is c¡r,-.nal-atrld f irst f r¡r f-ne .;ubplogran t s rlUäLn-rV

d rquinL.rrts. S.Lar ::cuti¡les arri qenerate,:1 af-Ler- thl erttry

sequ(:ricc coil: fo¡: arry oi thr: dumny ¡lL-qut;ìcnts l+hich arâ

arilays" Iven thorrqh cod.t i:; a,lded to a-l.lr¡r¡ ''lliITFIV subprogrâm

lirikaeeo llie .tui-.r¡troqrl'm r:qr1i¡;5 t-he aCdres.; of aû oS-typt:

arrJumeut 1i-st poi.rrtc,l t-o by reqíst:r 1. This arqLtjnGlìt- list

is .Je¡Èratc,l in-1ine usi¡rq ti-re infornat-ion stored llhen

(j,3ìr{:)ratinq thc etrf l:y sêquencê codc" Prcv'i C.ir'tg an OS-type

arqument l-ist rìijan:l the oriqi-na1 subprograLr maY be left as

it is r'rith Ìlû êxtra mÕtlification other iha.n Ìrrovicing the

!JÀt¡'Itl entr f ¿rnd returti seguence cole"

ioiheil

rlrn-*ì m,r
vLl|'¿,

ñ ^ rr + -d!iJuIterlÌ-:r

!,,IA.TFI1¡ ex¡:cutes tl"re entry

ì t place;s tire contE:nts of tl-re

in :ì+-ct-.ìrJ-) loca-tions

.ie{Juence code at-

actu;-l caLl-ir y-vaIu:

reservÊrd for th..-.

or any base

iq ¡:nnrql=,1 LO

entry sequence

correspondin,l Cummy argumenl-s" Cons,sgu-ontl.ys i5toraç;e

locations h¡rve to lse q.Jnerat-tìì,1 for aLl thrJ call-by-tralue
ñ^,.+.-

a1 ¡-q ui,ltul,l L¡.

The ftacro user tìay use l:a.se re;ister i i

rcqister that hl speciiit+s" Àppropriai.e code

initialize the base rer-¡ister ¡o1lo'r'ri lrg thc

code.

Mai;ro_Param,:ters

The ilìatro r+qui-res six pâ.ram¿ ti:rs. ?Ìii-:sc paraia':t:rs are

N¡,t]ll, sÀSÐ, SJiVI , kRGLfST' RT¡¡TyPE" and AARAY. ThrJY Inust
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aÐDe,ãr itr thc nâcro caJ i in th¿rt crrler"

I'jAlfE - t-ire Ilame,rf th¡¡ srihp¡ogtiìm. lthis paraRô'rQr nust be

a'¡alid',^IAT FIjI i¡1eni,1f i'-'r "

BASE - i,jATFIV¡:: Linkag'.: convÊntioti is to use reqist.er: 11

as il-s i¡ase reqister for: the .subpcorlrslR" Another

bas: r-'cc¡is"-er nãY bc spe ci riel h-'r':" Oiniltirrg t-hi:s

paran+ter inrlicates basr: reqi^st":r 1 1 wi ll ir:; tls:d "

Tt is tirc usrlL*¡s rÊsponsibilitY Lc rlrop re;¡ister i I

as the Ï.;asi: rcgistt:r: r¡hen it is use'1" Specifyinq a

rc.¿li.ri.er nutnl¡er ùr a it,:c¡istr:r e.:qu.atet1 symbol rt;su1¿s

in'l .rse r-,.¡.rs+-;:r assigJìlnÐnt cod. l ìleinc¡ T3neratÊ'd

imn,lil.iortely tolioi+in g t.he cod+ prcduceC i-or t.he

1in icag e "

SA,VE - the nail€i of a 24 uorrL save er-ea uhich r+ill be used

hy i';ATFIV r s prclcgue anrl cpilogue '';iren the program

is êxFlcute'1 " Äft.er execu.tinq ¿he sntry s€rãuencc

code , r.g i sr-rir 13 contains the ad,1re,ss of this save

arÊ4"

ASiilIST specii-ies t he f r¡rnat of the subprogram ! s

parametiir list. It consists of a list of t-ype anC

jndi,::.tor coiles {íiscu.sse'1 shoctly) s)p3;:à.tec-l i;y

coinmas " The list is +nc1ose,1 ui th i rr paren Lhesis " Tlìe

fo¡in;rl- r¡f tais list is riesctibeii in aore der-ail in
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tirc sect-ioll eno"itlcrl e'Ihe ÀlûG].IST I'i;:L4¡"

RTNTypB - a nulrerir; r¡al-u:' si.rccifyirig the èr1r1¡i1 .-n¿ li.st

tei:ninat.rsr fr:r t-he subp¡:o.Jram, Fcr u¡xampl ea if the

subpr,:qrail is an INTEGÐR{'4 fUNCTIoI{ sìJilproJran, t}re

nunbr: T 22 i.s use cl. If the sullproqrailì i 5 a

SUBiìoüTf¡lEe the:l t-Ì:e nunber 10 is useC. The tYPê

co<1c a¡jsociat_e11 'øith FUI'ICTIO.N suilprorJrains t/as

t:,.^!---^;l-Ll-^)Lllð.)çu

sect io n "

ln f-he I Arq,lmÐnt li¡;t Terilinators I

ÄilRAY - onìitted. unless a hclierit-ir string lppear:i í¡ the

;àrr¡rtrui':nt l-ísi fc¡r the subproqran" if this is tlre

casÊ, ¿t positivc irrteger is placed in the fíi:ld as a

ilaq inrlicatinc¡ that- adiitional co,1e is required for

a hol_Lerith.string. only oil'3 hoilerittr string is

permitt::C to appêa-c in an arqumisnt lj-st"

I.be-AB9!IE1-I.reiÉ

The Àì?GiIST fir:1<1 conf-ains a sef{uence of indicatoi anil

Lvùê codes wh-icii tuitl, be calle d a paraneter li-st in this

sr:ctioit, An e:<ar,tpl;: cf ¿ paran+:ter lis-'' con;sisting ¡f only

.Lype coåes sorrld lnri (84"84,82) " Thj-s paraneter list-

qr::re:-*ated by th-. aacuo'n¡':uld be iilenticirl to the on'; create¡1

ic¡r a .llÀTFIV subproqr:a;n as i:; illu'strat¡:d ity ihis

instruction"
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:juBÊouTiäE :lt ûT (l{PAGEuYÌ?AGIt, rPEl,t)

Thar indicat-or cocl+:s are numbers used tc hel ¡ J+sci- ibr:

ccrtait t,yp.:s of fjrlbnrcgran aI:qì-ìinerni-s. They are usll ro'hen

¡¡¡r-tnrq ânn:.-,-r.3ar ai; argrrilêitrtr, s and reqLij-re diinensioninl

variablas" i¡'hr:n such a vec+.or appears as an ar.Julnent., an

IN?ËGllf¡*4 dimensi ori-j.n<l variable al-r¡ays eÐÐears in the

âr¡J11 rênt lis+- a:; '¡ell. '.iA'I1,' IV conve¡itions re truire that this

dimensioninq variable be pa..:s:d to the subprogran.

Before !{aì proc€r,':c} vith furt-her explanai:ion, con:;i,i.er

thj-s r:xaurple" Thc'dATSL parancter list f,or th'¡ Àlì.GtfST fiel'1

¿Jesclib.inrJ a SUSlìûUTfl'{E of the fr:rnr

i+her¿ Ii3ttF

the numbel

¡¡ ir t,:re I2

241

82

s itSRoriTr¡iH PLoTS {IBUF',, ¡tLOC)

is a on r 'lim=nsional ar:::;:.y anå :YtÐC rcprcsr,-nt-;s

of clements in that vectc:: is {9'2,201r82)

is tlie t ypr,r coC e f or an INTEGER* 4 vector,

is the i¡ri,ic¿rtor code for llLOCu the third

elemeni j-n th*-:1isto an<1

is t,he type cod.e for arr INTIIcER'k4 variablr:"

f u,iicator corles are intc,g€- rs I-rrqer than 200. Tha

nathematicai r:r:sult ¡ I¡lrl'i cator code 2001 gitres the

pcsitiolr csi the v+ct-o:: niìnÐ in the a.rJir;rent 1ist." In th+

n oovri e x,rmp.ì-c, r.he 1 inrl r cate,s t hat i, he t- ype code ¡olloi.rinq

it is the f l:lTnGI];ìi.4 dime nsioni nq '¿ariabl;: f;or +-he f irst
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arqunênt. Ti,is ,lt c-rr¿rni.sn achieves f.he sàlne r';sult as if the

instiuction

r¡lTÐG IL trilf,lF (Nì,OC)

is availahl..r for usÊ in t-h: subproi:Jram"

Arry ar:qun+nt n.ry ¡e u.seri to äimcnsíon any nu;nber of

vÊc+-ors" An ini1ica+-or cO'"1 ,:ì i^or each vector is placed b+fore

tho type co,lc of t he cl íniensioni nq algtlnenL"

Àn êxailplr-= of t.h j-:; trseâge .i.s

s liSPRüGP,Al{ ir Ng (xÀBR AY, Y À.F.R AY, NPTS)

whi:re )(i{ßRàY antr YAiÌRÀ'l are'¡ectr:rs r,+hos+ lengi-h is qrven by

l--hr: arguni:nt l{PTS" The pztrermi+ter lisi. {94r9402t1,282'82)

would appe'ar in thi: ÀnGLfST fielrl"'Tire first j-n'Jicator cod.e

201 shor.rs that l.lPTS is': the tlimensicni:rg variable for XAIIRAY,

r¡hilr: t-hc ínilicator cod.¿- 2{J2 shoi,¡s that NPTS is al-so thc:

dirnensicnins variairle for YABRAY.

Àn Exanplz: Usinq t.-he i,íATSL lYacro:

The follr¡'a¡irrq Assembler subproqraiu PLOTS ilLustrares

rnÈ rìcicrû caIl r:"sed t<¡ provicle i{AT¡'fV type linkage

conventir;ns r-Ìiat arc sirniliar i-n tifect to th-o code procluced

for the fcl-lci+iliq 1---I"io FCRT?,L¡l stalements"

s úiiRo!:l'lli NB PLoTS ( IBU F, NLOC)
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D r i\'lI lJS I0 l'{ rBtJ F { }ILOC)

This Ässembier :ìubpr(rqram r:ì;1y Ì:e callen i¡y a L'¡ATFfV pr.ögram

ÐncÊ i t is ¿rss lrnbl+J- int-o an o-n jcct norLrrle" This su.0prograrn

s tores the consrartt 2 in t tre iir:s+- e 1+:ine nt of +'he vùc]Lor

nãSìSèd ¡S fh¡ €ir-c.1- âr'rrr!rrrrrrl"v.¡r-)Çu .¡,r u .¿! Y

PTOTS STAiì'I

* THN Ì.1;iCRO CÀTL FCLLC{"iS

H¡1TSL PLCTS,,SAVE u {92 t2A1u E2) ,10"

L 2,0 (0 ,1.)

LÅ 4o2

5T 4,Ci0"2)

t\ÐDR¡5S 0fr TilI ÀRRAY

A 2IS STOIìED IN

iTHE FIi{ST ;{R.¡]iIY ETEi'lENT

3C 15,XiìXT (4"12.) EË.,\ìi¡CFI TO XRll'l ROU'lIirlE

DS OT

ii Avli D:; 24v

I i\D

Às tiri:; srrbproiJrârn is lreing essombleri, t-he '{ATSL nacro

cal-l- expanrls to becomi: the fol-Iot,ling statements.

usrtJc R111ni1

c lirjP 0, 4

srÌ'l 14u'l '1 ,12113J

BAt 11,XjllrTSPEC(t,12) BRANCIl TO XE\ITSPIC RIIN"

3111 ÐC iir0',CL6¡FLOTSe

DC A (SAVE)

40
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* TI]E i{ODiIL ÀR(ìUI"J ¡JT ttrST ÏS CR.I],\?ED"

Ðc v.e 9'2u,AL3 (SÎAÌ1 1)

DC -{o fl2u, ÀLl (Locl3)

Ðc N11Û {,AL3 {{))

* l;i!'NilR;1'tIN{-: CO}E FO.R'IIIE STÀ11 iìi)UTI¡1ES F0R TH APiìAY

r¡ lJ at{ I;3 "

BC 15 u*+32

CNOP 2 urI

ÐC CL6! ¡ AR R ÀY N 
'1i'1 

E IS LEFT BtA blK

sTAR ;rÄr" 15,KÀ1(0"12) ERÀì\lCH TO XÀ1

'F TIJE Iii]TT IXIiRIiS ÀÐÐREJJS}']S ÀRE CRE.l]I]ED AT RUN-Tii{E BY

* .iitE i.,lATrir/ PR0ltjGUE"

LST 1',l ÐC ÀL 1 ()) 
" 
At3 (0) LST1 1 rS TFIII ÀÐÐRESS OF

3C Àt 1 {2 ) , Ar,3 (0) TII E ¡lRlAY

Ðc rr, (0)

DC X?i+0'oAL3(rric13)

* GflNEiIATING 1'HIT OS-TYPE ÄHGUi'iE}IT LIST

* TO I]]] USED BY Ti]E SUBPÂOGNA¡I.

I\BLl BÄL'1 oeta4¡'3 AN ll'i_LIIJII ÄRÇUI'18¡IT tIST

DC Xr00!,/ìt3(0) FILLEÐ r-N IATIIR lly A

DC 'I' B0 ' rÀt3 (tOC13) t'lVC IÌirSTRiJC:iION

-* ¡t I'rVC TltrS'lRilCTICi'J i'lOVitS Al{ ARRê,Y ADDiìESS fNTû TIIE

* OS-TYPE ARGU Nì]N-'T] L,TST AT RUI']-TIi'I8.

iM trgt'l +4,k 1+ 1 {3) u tST 1 1+ 1

CNi]P D ,4

11



ßEt'iEiìÀTii'iG'IIlll S?OiìÀGE IOCTiTIC llS iraJ'iì Tl{B

CÄLi,- i] Y-V À IU E ÀF'GIJ i',1 E¡]TS.

toc13

ilL- 1-:u*+¿i* (3-1-0)

u-) i.

The proicque iills in a11 t-hr: stor,tqe lr¡cationi; for the

call-hy-value t1¿:nmY arquraent-s uit.ir thc content:: r'¡f f-frê

actual a.lqutnent.s. i{owç:vet the call-by-location array lìames

can only be r:btaincd fr:on their res pective si-a¡ routines ancl

o¡Ly ¿rf t-e¡ ihc prolcqüê h¿ts üìo!./(ìd the ar1 dress tc t he

si.1lt.lroqràilt, ThÈ alray a,l-ilress is obt-ailte,l iron thre ;-ìtar

rDr-ìtlle in the ::rib1:roqL-iln anil insellt.)tl ilto th+ CS*l:ypl

erguurcltt- f-is'i: by a l'1 VC ins--::ttction aftÊll th': pr.'ol-ogtre

ccrrpletes iil; onera.tiorrs" In t-he san,ol-e sUhproiliailì' th:

nrnl ncno nl;rr:e:,; thi: aCilrçss cf the r¿ector IBiIF in the
v! r4v.J q -

location 11e,;i q;:at-e ,J as LS111" A l{VC inst.ruc-rion f r¡1lc:winq

th't corl¡ qen€rat-Ê..-C for.ln OS-|u-1 pe arguttent lí:;t mOvÐS a copy

of the rl:ctor r-s a':1<1:-ess intr: tl:e appropriar-e positicn in the

0S-t y pe arq'lneJì+ lis f."

¡ll-I ad'rlresse:; of call--by-vaIuLr ariJ'ln'ents found in the

OS-tr/p.-. arqument list refer io storai¡.; locat-iorrs gr:neratr,iti,

lor thi:m h y thr: mac]]o ca11. Some d uplicatio¡r ex i sl--:: in the

sr.rbproqram. iJo'rtûvêr, +-he orgalìizati ott rs kep+- clear l:y tiris

nelho,i "

:ì iistincl r>l:-r.: i;,\TSL nr.cro apPears in ånpenrlix A"

tt?.



Ch¿:.aler 4

r mp.l-.:iu":rl+-itq 4 'C4TIIV-Vc¡siqn_oi_the_C4lçoiup_qlo!_iìorlifngs

Tiie Calco,np plot-'ing roìl.tini's ieÈ(?rj:cd. to in this

rhç.:si-s consist of thc suhroutines '*'hich nake up t-he Sasic

S'rft-,jrare pa<;ka,-¡,: pr:ovided by C¡ll-iforrria Conpìrtcr ProCttcts,

Inc" and are de:;crillert in (B) " These rotli:ines ar+ PI,OIS'

sYi-tiloL, lluHIlEB o scåLE, AXIS¡ and LINE" The subroutine

cal-led. PLCTS has four aclditional entry ¡rcills for PIOT'

oFESET, ¡'ÀCTOR, ân,L lliIìI':R:i" Thc Úniversit,y of i{al¡itoba

¡rrovid.es 2 addi.iional :;uìlI:<:utiltes'sith t-h;Ls packag,]. These

roul i-u,.:s arû 5Ií'ltlL lt and ÄXf SI ¿rn,1 are rnoåif icatioils to

3Yi'iRoL and. ÀX-ïS :Ðspectively" 'Ihe Ilniversity of l'lanitohir

puirlisi¡e:; a pro,Jr€rr,m¡rs gtti,lu: {1) r'ihich j-s e ni¡dificarion of

{S) anC cont-;rins a,ldit ional i-nfi¡rnat-íon on SiÍ'1liL11 anrl AXISI.

Th+ rouLines PLOTS' SYi{BOL, :;1i'lÌlLE' anf, Ut}i'lBEn iìre lirritten

in Àssenlrfer languagê ubile the rest are written in FOF'TRAN

IV" This cha pter describes the modifications to thes-

routines i-n r:rd+r f or t h.¿rn to rlln r*ittr ryiÀ.T¡'Ir/.

The subp:c:Jrarì callj.n 1 :l= lati cnshíp f at these routines

foIloi+s"

tJ3



SilSPIifGlrår.t

PTOTS

5 Y r.lBO L

i.iU I']BER

:jL -¿l LË

L i l']]l

USES

non+

PI, TJ T

S YIT BOL

iI0.Àl ll

PLO T

s yi{ BrJL

PLO T

s Yti ll.lL

NTJH BER

A X].5

PTOTS

lllhis s¿:ction

routine bc'forr:

i{ATFIV conpii:i"

f ollor'rs.

Tìre sta-rt,rf

G anrl li com pilers

,l"escli"i:es the

anil atter its

11 discus-ìsi-r:n of

Assembler cod¡:

rnorlif ic¿¡t-i on to

the ccå'i nrJ

for t-he PL0TS

r uD l,¡i-t h t lie

inodi f íca tions

ilie o

!,ìi I I

riqinal- PLOTS rotil-j-ne

lust rate d br:loç¡"

f oc the F OBill RÀN

PI,ÜTS START

E NlI'RY

E t'ITRY

I1'l i iìY

]I NTNY

3CB 0o

0

PLOT

F ACTOII

I,lI{¿Rll

OIFSíIT

c

r+ t)



5Tr'{ 1tt ,12 r 12 (1'3J

LA 11n17

tÀ 12, SAVIT

sr 12,8{0"13)

ST 13,5ÀTE+4

iR 13u1¿

tE 0,sitPSZ

fln 0, FACT

5TD 0 dFACSZ

i,tYi Ìrtrj'i (4) , PLoTS+2

5? 0" 0

The co,"1¡: pr o Crrccri f or thr: P .ûTS rc.rulitre in or,i.er-* tc

no,:1iÍy it fcr blÀTFIV subprograin linkage is illustrat-e<1

belo r¡.

PLTJTS STÀRT A

IlÌ.1TRY Pi,OT IiATFI YPE E,ÀJTRY POINT

Ei'JTRY PLOTl í]S-TYJ?E ENTRY POtrNT

BXTRN JJ[i¡ìOiì1 i{ATFZV J]RROR i'iISSAGT ROIJTI}'IE

E¡{TRY FÀCTÐH

ENTiIY r,lrl{illR B

l1¡{'i lìv ov rs riT

I,liiTSL Pi,oTS" o 5åVE, t92,'201e82\ t 10 n

,t f:,



t\{.FZ BCl 0 
" 
0 TO BE 11'f,ÐrFIllÐ T0 pREVil}i',I REENliiìY

rlcR c"0

cNcP 0r4

* Ti{JS TI;STRUCTiO}I I,lTJIJES TODg'ID ATLOI+

+ Aì'I OS_?IIPE IìiJ'T[ìY liC TLOT "

i'tvc PLOli' 1 (2) , A [F Z

i.lVC ALTZ {{I) r AXIJZ ALLOI{5 I,,!'AlFTV I]¡ITiìY 'TO P'LOT

¡{VC ,,ì.X.FZ (I.I ) , ÀGBZ PP.NV ENTS RNENTËY TO PLÛT5

rç n crlDqT)Jgr¿!.2:.¡

11E 0, FÀ,CT

Thr: ',{ATSI tnacltc cop-Les t"}re û.ct11a-l- ai-quTIt+lìts illto t-he calleC

subirroqran"

Sinc+ t-Ìre iJ,lS E parainetèr T;ras cmitted in the maclo cal-]'

rÈqister 11 ís us¿<1 as the base regist.er' ThE: corle i'¡hich

pêr:forinËjd 
"he 

OS-typÊ rçlqiSter Savc operations waS removei

a nd replaccd iry r- h.e macro calI " It thsn becomes i'iÀT FIV ! s

r,l.spolìsi¡i ii-ty to link .Lhe salle areas and saue the contents

of the rëqisteriì"

The p¡r)'IS rout-ine nust be ç¿]lr3d prior to calling arìy

Ðf- the ot-Ìrer CaLcomi2 ptottinq routine:; r¡trich call- FIOT - illhan

PLOTS is exet:ut-edn tlie instruct-ion:;

pLûT llcil. 15 
" 
14 PRnVEIITS rNVÀ.t rÐ IlhlTR-Y

u6



3C¡ì 15,1t+ r:i ü0ÐIFIED AiI íìiIi{-i'rHE

uiricir pr.:vÊ:)1 ìniry:-o irLOlT àr= çþ¿¡r¡eìr1 to tl\'o

¡ciì 0,0

instructions an,l +*he c\riqirial, instruction

BC 15, X':ìET (0, 12)

ís placed in *;he PLOT:; routine thereby irrêventing more than

one access tc PLCTS" The code,fcilo'øing tire OS-ty¡re i:rttry

poi-nt is als;o nod'i fierl to a-ll-ow errtry to tho PLûT routine"

PLOT

llh¿ oriqin¡ii coile for PIoT is illu::t-rateil belol¿"

IlSIl{G ,k011

f.IûT BCiì 15014 PREVtsNTS INVI\LIÐ Ei:{TnY

BCR 15 "14 IS !,IODiFTED AiI RiJI'{_TII']E

* A SASE REGISTIR IS S ET UP ,q I{D SAVN AR8À PROVÍ ÐED

LR 11 415

LA "l2oS¡lV!l

5T 1¿{8 {0,1-l)

5T 13oSÀVE+4

LR 13012

ti:] 2Fust {1)

4'7



Th*o cca+ afi-c: mo'Jification is ilfr¡st-raterl belo¡¡'

pLûT !,iÀTSL PT-01t u u1Ð u SA\tEu {84,84 '82) " i0o

* i{O DI FI E D RY PIOT S TO ÀLLO', EI}ITBY TO PLOT

À1,I2 BC 15'XRE:I{0,12) BRANCTI Tc XlìrT ROUTI¡JE

DC'l5rPLOT2T-2I51'1OÐII'fEDÂ'TiìUN-TII'18

* CCDE l:-On AN OS-TYP.ll ÐN'tRY POINT.

PLOT1 3Î 14 ilODT.!'IED BY ?LOTS

s:ti"l 1tI ,12, 12(13)

t;\ -ì 
QuA Jr,,

SR 1'so3

.tP 10,15

LÄ I, SÀVll

ü'i 9,8 (13)

sT 13,s4-/E+4

ttì 13,9

Tn ) I.IJ¡I Lt I

sTl 2, EIITFI,G

P LOT2 T"i1 2,t+uo(1)

ADJUS?Ii'ilI ?I{E BASII :iI1,.]

ËJIG 15 i'liJST 1TLI.]AYS POINT

TÛ PI,O11 1

OS-IYPR SAViI CONV EN'TTONS

SSTTING TH i] JJ}ITRY

SEQUEI'¡C¡J FLÀG }1EGÀTTVE

i,O AD t INK,qG E

ptoI l is aD e nt.ry poilìt rrsinq os-type linkage

cÕiLvÊ¡rt-iorr.s for i:þe PLOT routine" This entry poi-nt enabLes

th+ syi.lBot anri SIr,lBLlj i:ou+-ines tc caLL PLOT using O:;

subproçjram lirkaqe conventions by referring to PtcTl" A

4il



hiAllFIi/ c,1l-liitg "sË)qtIÊncí:: is nct I(-rquircrl tor c;alling PtOT.

Th'.: :lo'tu¡:n serJuêtìc€ coile is; illu'strnteil i1 .ci follo'u¡*s"

ilxrT sTli 1u.JoIJUI'ID SAVE BUF TNFOBi'IATitlil

+ DÐCIt)i¡1G ?,IIJIC;i HETIIP. }1 SNQUNì']CE TC U:JN

'l' A l'JATFiV EETU¡liì' OR AN CS-TYPE r-ì-ETIlRlf"

L l,llNliliG

lrR 3u3

BC 8, '$lAlf Ì F;T

5!l Jo i

sT 3, Ei{TFLG

I 1 3, S ¿1\I i:l+ 4

L:'1 111 012,12(13\

Bn 14

E]N T PY S E? I] ENÜ11 FL]ì G

ZERO ?

'vJ A T FMIT'rin N .S liQ IJ EllC il

NO.

}ìESETTTIJG FIAG

CS-rlYPE ÌETURli

)J< À I,; AT FI V TY P E F ]lTíJ iì ì\I

i,¡ATlìET ;lC 15'XlìET (C,1'2\ ERÀi\lCfi TÐ XITET ROr-lTI¡lE

This corle cl'Le,cks ,:ìr! êìì-r-tI serJ ueTìÇe .+--l-aq to see r'lhi-'ther

.r 'i,l ÀTFIV rÈtui-n sequÊnce or ân O"5-type IGturn sequencc

siiluLC" be perforfiìed'
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TÀçIAT

Tì-Le ioilo',¡inq i l-lrtstr¿rtes thr: coile fr:i th: Fl\CTOR

iout-ir€ b<ifore .ì:r;z norlif icationsi t'leri] n¡1,1';-

USI]\]G * 015

FACTOR "ir 2, SAYt

L 2"0 {1) I,O AD T.I}íK.\GT]

sTll 0,Iracsz

L 2'StiVtl

BCR 15 ' 1t4

ÐÌìcP 15

'fh¡¡ f i,.lIo',tiiìq i'l lusf ràtes ihe ccrl; afte r modifications

uerÊ n ad"â.

FÀCTOR iIA':f:it ì;AC?OR , !l, SAVE, ( 84) , 1 0

:, 2"0 (1)

.5il 0,FACSZ

)F A 
',JJ].TFIV 

TYPII R]-IT{JiìI'I

LCÀÐ IINi(AGE

BC 15,):1ET (0,12) EIIÀNC,ll',rO XnET R',üiirI¡lE

Ð E rJP ':)

50



O¡ic+ t.iris rouli-ne níìs calcu.lal'aiJ. t-h.: nrru faclor silze,

if- !iNêcrI-u€:,- tl'rê rriÀTFfV r¿+';urir sÊgu.cnce coCe to r..:t,rlrn

corrtrol to *-ìrç callínq Ðro:Traï. The bar;c reg.i5¡¿¡ :hrt tIc-ìS

r.rs",:d !;as dio,ope,l at- t-he e nrl of the routine "

h't{ÐR1l Àl{Ð oi'FSllT

Thc- modili-cation.s to t{l'InAB an,J Off,SET aril very sinrílar

t,: tll ose pe i:rormed on t-he F ACIiOR ro,.llin.,:" Listings i;f lhese

irrodified roatin*s ¡1pÐcar j-n Äppen'Jix ts.

sYi"itsoL

The stiLndard calli¡iq se,ruelrce ior Syi'iil0L is

CiìlL SYi"llJCL (XPAG E, YPAGEa ËEI{;HTy ïBCD, ¡ì,ì{GLEn i'Iüli:liì)

where thtl alquftcnl s are i:: t.:r prct::,i accor linq

descriptiorrs i ri {7\ "

llhe arguncnt ISCD contains text in 8CÐ or A-typ:

for:rriat" Thêse characters nay l¡c:;tore{ in a simpLc var-i.abl-¿

{I¡ITiJGER*/+ or IIEAt'k4), a vect-or (I\l'tEGEiì*4 or i{EåL*4} , cr a

holleritir sr-i:i rìq. Ttrc FOiìIR AN G anrl II co:noil+rs pâs:r tiic

ailtlres:; of th¡: firs;t I ocation of -uhis argurnent- as the f BCD

.àr{iuftenc 
"

'îhe nrrinber of characLcr:; iri thi-s ârqunÊrit is

qr-ven Liy tl-re argumeirr, NCHAR " E¡ ror chackitrg o 'J:o en.sTlt.) r-hat

th: us6ir d.o*.s r:ot Ìsê rnolre ciraract¿rs tha.Il hay¿ heen

to



provirled o Coe.s irot exist -

þ¡ATFIV uses a different linkage convention in its

arqument list to accomorlate vector an'f hollerith str ing

a rqumen ts. A vector results in one $rorr1 ireing used in the

callirrq Iist. rts type code is either xt 92 r (INTEGER*4

vcctor) or x I 94 r (RE ÀL*4 vector) " The f ollowirig 3 byte

argument list entry contirins a pointer to a star routine for

this element. The hcLlerith string (a1so referred to as a

chatacter constant) is represente:d by 2 words althouqh only

or)e word appears in the arqument líst' The secon'1 '¿ord' is a

tdope vector¡ and is stored in the progranrs data area" A

schenetic il-Iustratiorr 9f the storage format for a character

constant aPPears helow.

lbyte | 3bYtes

type code fietd I uddress fie1r1

This word

type cod: for

field contains

a pp € arfl as

a character
â n^i ntcr

an entry

const-ant

to a dope

in an argunent list- The

is Xr09f "

vec t or.

The ad<lress

lbyte | 3bYtes
'ìerr;rfh f.iold f ^r:-^^^ fielri,r !?¡¿ f e ¿¡ * I 

C1r-¡ uL çJi)
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Th j s torrl appears in the Ilrcgiam e s ':.1 ata area' The

lenqtLr ficlri sp.:cil-ies thc; J.enqi:h of t-hr- cÌraract.er constant-.

The ad,ir+ss fieItl ccni-ains r-he aCtrress of th':: characLer

constani-" Th-: cìrai-acr-er col;;tants iÌre.stcred in a contiquous

Iist, of t¡ords in the prcgranf :i data arÊa" Biank:; arÐ

insE:rte11 orì ¡he ¡ì qht j-f the charact¿:r con:ìÌant.s ¡1 o not

,.,r'r +; - les of frr1l r¡ords.w\.u¡fy ), rirr¡!urP

!.ihen a i4ATFIV mainline progrã.;tt nak"-rs; the follouing call

to S FI BDL

CALL li yl{tsCL (f P A'GE, YPÀ'lE, ËXIGllT" IßCÐ? Àl'lGLli, i{CilAB)

tfre folioqin,l callin,q "s+qtteltcù is r;enerated.

cNÕp 204

L 3u=V(SYr'{BOL) SUEROUTIì'li ÀDDIìESS

r ¡ 1lt TcT!ll I I t !ç I

BÀLR 1,3

ÐC X'84f ,4L3{XPtlGE)

Ðc tr B4r,ÀL3 (YPAí.;E)

Ðc xr ij48 ¿ Ar,3 {HETGHT)

NETi]R}i ]iÐÐRIISS

DC Xr 80r, AL3 (0) THIS TyPE CODÍI ÀrìlD

Ðc xr 84 ' u 4tr3 {ÀNGLE) ADDRESS FrXLD ÐEPENÐ

DC t"a 82 ¡ rAL,l (l{CHAR) Ol¡ TyPE OF i\RGU'{llÌ'lT

ilc xe 10? /AL3 {0) usnD FüR rBCD"

rcr""...

f-?



Tf. IRCD ís a :;i rnplc Ii\TTEGnB.*4 vzrriablau the type ccde

an,L address rie.:id ar'¡:

í)c x? 82"4tr3 {rBüD)

If f ilCD is aïÌ f IITEGEB'r4 v+ctor o thr. type code and arl,iress

fi+:ld are

DC X19z', u À13 (5TArì11)

r¿lircr(? S'IÀH11 is the nailìe oí tlie star rotrtine for IBCD" ff

îBCD is ,rt' type REÀt*4, i-he typ.r code ís Xr 84 t for a sinple

variabli¡ aird ï€91+¡ ior ¡ì Vector" If IBrID is a chrara<;ter

cDnsï-ani- srlch ,l:; !'2iÏ1)Tt 'o th': arqurnent List e:ltrY i:-;

I)C :t I 09 ' , AL3 (Dorr1 1)

'rlhere Ki09r 1s the -,-!p€ c'c,ie for a chalac+uo;l constent and

DÐ?11 occrrr:,ì in ttie pllogramrs data årÐa as fcllous'

DOP 11 DC Xr 06 o 
u At,3 (Iab-:1 f or the charecr-er constant)

Th: arÌilre:¡': f:ieli1 cr)irt.ai¡is 'çhe ad'lress of the cìraracter

corìstarit. The characte¡ cotìstant occtl¡:ies 2 i+ord.s of

storagc and is i n th,:: f r:lloqin'l f crn'

Ðc cL8'ÇuoTE I

Exanplts ill Cirapter J sholred i-he corl ) q rnel:atíj'i by t-he

t{ATSt ¡nacro',,¡helr siiupl: variai:les anrl vi;ctor nan{ìs;1re ilse,l

E tl



-ìs .ìrqumrnts" lIhe follr:'r;inq cxarnplo il-lustiat,,JS thc corle

proriuceil ,,¡h,lil a ,;haiâcti:f const-ant is ancnq t-he list of

a r gu tr,.e n t.'3.

'ihs iÌìa(iro cal-l-

i'lATSt SYllECLo u SÀT'/E u (84 o 84 otl4 ug o8U'o82) 010,

lÌrìÌì(-r¡iO:i lhl F^1'l ^"ì -^ ^^i.f"VU¡¿\:!U ¿.ÐJ L¡ru :v.L!\rtr¿itY uVrJ

usrl{G F 1'! 1o 11

cì{oP 004

sTt"l 14 ,11, 12 { 1 l)

3,11 ll,tllNTSPllC{0,12) tsR¿,fiCH ltO XljItT:iPEC R.IN"

R111 DC i{åO?OCL6A SYI'lBTJiT

DC t\ (fì.\VE)

.r TI{E i'iùDIiL 1\RGiJ}1E¡¡T LIST I's CnEÀTED'

DC X ' 84 t ,4L3 (LOC1 1)

Ðc xf 84r,À.13(Loc12)

DC T!84'oAr3{L'JC13)

Ðc x? 0g | 
" 

AL3 (Dop1 1) AllÐRES5 üF DOPË VECTOn

Ðc x? B4 ? , Ài3 (toc15)

DC Xt t)20 o AL 3 {LOC1{t)

DC Xt 10{ nÀt3 {0)

'i' GEIIIIRATf l{G ?1ìE CS-TY ?E ÄRGU:ïltltlT LIST T0 BE ilSlJÐ i3Y

* TilI ;iiJBPlÌOGRAi'i"

Alil.s RAI 1.{<+t+*J

Ð,: xt 00r rAL3 (Loc11)

i\q



JO?5 1

a 1\14 4I,UL I I

LçC12

LOC13

t0c15

T.OC 16

Ðc xr00o,AL3(t0c12)

DC Xr00u uåll (tOc13)

DC X!00t,ÀL3{í))

tjc )t t c0 u 
o AL.l (toc'15)

DC X' B0!, At3 {LOC16)

ÐOPJ] VECI'ÛiI IiJ !'ILL3D

I}i.AT RUI\]-TI::iE

GEI.]E,IATii']G THJ] STOBÀCE TOCÀTICNS FOiI iI]LIE

CÀLL_IY-Ii ÀLIIE ÄII{Ii]$EN.IS "

BC 15o ++4t< (7- 0*1)

L).t_'

DS !'

DSF

Ðs ii

,5F

The uì¡ìc r o ,î..1n €r¿rtrfs t he cor-r,ê i-ol 1:he ciìaraCtêr

cofistants +,reati-nq t-Ìrcn as if they 'sl+re call-by-location

argi.ti[+f,nts. lllie aope v€cto]: l--or the charecter constant rjho'''¡n

in thp.: eraffì ,Ð1c abo./'ì, is lccated in the OS-type arqìrm.3nt

l.is'¿ cr€ated for the assemhlr:r subprc,.JËâ{1 " The dope vectoi

is iill-+:d r,¡.i-tir zeloes at cotttpilo time since t-lie 1-enqth an'1

address of tl,ij chõ.racler con.staî+L arcì ',rnknol¡in t-o the

'-"'x^i- ñ -+ that tine" Ho'v{€: vÊr aL run-tirne when c<>ntrol ís:>UiJpl-tJ9!¿tÌl :aL

pa-*se11 to rlie suitplogratilu t-l'.e dope vector of. the callinq

iì.rrJUr¡Ðrìt lis;: is ¡rv¡riiaiLl-e" The fol-lclrin? t..';o instructioni;

L 2s121.ì41)
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ävc DoP11(1)¿0(2)

Ð I.ìc '. t ii; 1 ,:n gt h of rir+-, char,rctcr const-alrt in

fic-:I¡1 cf th: ::uilpr-ogràrn¡s clope vector"

t ìre lenqt h

th:se tl¡o

inst-rr.ict-ion"s ir.rê Êxccut-:d nri nr f n 1vò^rr*i n r iha
IJ LL¿L V'J J ÀçVI¡ I-¿JI\J L ¡J -

subproqramrii ::rtry .scqìtcnce coie. I'¡hDn Lh,. cntry sequenci)

corle is execuiecl , t.hr: run-tin'-+ êrror checking roui.ine

XCI,ITSPEC chechs that- the tr¡¡c cheracter constants aI:¿ the

s,ìtre lenqt l:.. They are f ound to be exactly the iseme of

corìrsÐ, ôrd t.-Ìren thc adilress of tþ,e ciìaracter con.stant is

placed i n t-a: arldress f-'i eld ai. the "suLr¡:rogramr s tlope vect-or"

lllh-is i.c tj:¿.r reclini!ì't* use-,-rl 1-¡ pass charactec ccnstants to a

:;ui:rrooLam"

One shorrl.d rioie tha: in order to save a sf-craqrì

locatj ono t-i:e t1r:pe vr:ctor is placc'1. in 'uht- oS-typa argunen-L

1-i-st- for thc callcrl .ßrrbprûqraríì. 'Ihis ilìity Ìre ;'f probleri for

:=ubnroor¡r¡s r*'hich chr=ck tor tiie end r¡f thr¡ arsument- list" Ii:v!,! {lt!4,

a characte:: r:on:;t-ant qreater t-h.rli 127 cìraracters is passeil

tcr a subproqrarn, the rlope vector r s sign bit will be

interpret':rl ar; l:einr-¡ sat (ln. This is because the length

fiel,l is occuoyi¡q the byte of storaqe which nornally

c'¡nt-aitrs x¡c0¿" rn¡ ^(r-.nñ"1^. '-J L '= A,:I lll P ¿U , character cons'Lant

consisti¡iq of. 129 characters u¡oult1 have a Xt B 1e rit,or+ti il

t-hc leri g-'h f j-':1i1 af rf- s tlopc vcctor. This luord 'u¡oulcl f¡;

interpretr-:d ari bci-nq thc enrl of t"he C"S-type arqu.n':nL list-"

If *r-his is tir+ círsc¡ t-iris byie shcttlil b+ set L¿o zëEÕ i:y a



rivr DOP51"x¡ 0C¡

inst::uction arter -uhe eltry sâquencÊ

not checx for thp. erll cf the arr¡unent

cALL SYUllOt (XpÀ,G E, YpAGil, UnTGHT,IBCÐ'A¡iGLE' l{CtlAR)

,*tiicir is t-h.: callinq tc.:r'm of the ori-qinal version"

coiie " Since

I : 
-: 

+ L. -: -!!:>t-, !1ll-Þ

SYI'13Ot Cc+s

ì-¡r¡j-;- ì.: nnt

One

morli lied,

If t he IBCD ai:qu ment, in th+ sYllBot call is a vectolj of

tvn+ Ii{TEGER*4 or tiE:1t*4ø en arlriitional prob.Iear is

rirrCountered. Si¡ice -'his Vector cati be r:f any l-ength¿ i'iATFIV

expects a rlinelisionj-¡g varì ab1+ t.o be paSSFì11 to +-ire

s ubp¡oqram in add.iiion ì:ô t he vector " This is not tÌre casÐ

ç.,h¿ri a cal l 'Lo SYì,1 BOL i:; na,le r¡itb. -i-he ori-'1 ilral ver.;i'¡n that

.srô.i; compil:,:l by the LïOiì'iR.-1¡I G and I{ cour¡rilers " In tha f*

cal;c, th¿ adçlrei;s of the v¿ctor is tire only ín[orinat-io¡l

passírrl ahorrt t,h.e: v+ctnr, I,l ATFfII require-s the dimi:nsir>ninr¡

r¡ariabl-e in o::cler i c construct a S tar routine in the

subprogram tol 'uhis v€ctcr. ?his cfirnerLsicnirrg varial¡1e is

not ava ilable 'i n ¿r r:,r11 of thÊ f or m

soluiíolr tri.ed .*,a.s t.o attach this diinensioning variai:1e t'¡

the eriù of Liie argumont list- d s an extra atEunìent" This

approach llorks in pr-actice. A pltlttinq prograin containin'g a

caLL to :;Y¡{80L with t.i¡c cxi.ra ¿lIqument attacire<1 tù the

argrlnent i-j-st',¡orrld iun r.'¡ith'TJATFIV an,.l'øoulrl also ruIì'¡¡ith

the ÍûlìTRÀNT G ,lnc1 i-l ccmpileis since t he SYFits0L roui-ine



i qnoies thc i:xtra a:qutrleni- et the c:n'l cf t-hre argunen" lisr"

Tiri: <1 isa,JtrantarJ:-- vir t"li ti-ris applloach ís rhat a prcqraÍl

'¡ri-tlen for tir¡¡ FùRTRÀN iì cT H ccnpil-'r *'hat,1 oes not 11:ie

tho -=xt ra aËqum€nt f or t-ha 5YÌ'1BOL callsu -øi1l not vJor;t iqhen

ruri 'o¡ith ',tA'lFIV" ?!rer*fore the approach used vtas to lea¡¡e

the argltiï€nt list ¡l.s it I{as and. to oiltailr th'i vectol llngth

aL run-iimr: i-ron +.-he actual ar(Jument list" This -l-ist

cont-ains an etlt-t:y fo:: the ItsCD vQCLor r,lhose address fielå

coütains a poiltq:r to the vectcrr s star loutine" this slar

rout.ine eotrtains a 4 byte woril contir.ininq the v6lctûr¡s

1=nqth" I.lh{rn cont'ci e.;nters the SY}18ût routíne at ruIì-linan

t.he f o11oç¡rllil i lls-,:ucÌions àre exç--ctIterl to obtain thrs

v¡ctor l¡:nilth anrl copy j-t inlo a st-craqe Location '"+hose

¡.rCi1 ress is p1a-ced irr tlLe star rorrt-ine fori-ll ..-'dtlrnny v.-'ctor

;ìrqui[Ênt fcr.in,l in ì.þ,È callcC sutrproqrail':; argu!nanL ]ist"

These in::trucLi.¡ns are:

ì

L

qi|

¿,12(0"1)

2 n 12 {,0 ,2J

2,TPST1

ItlCÐ' S STAR .r'SIJTINE

OtsTAIN ?HE VECTON¡S LENGTH

'li',o Star routi¡tr¿ f cr t he duumy v€ctOr f cr IBCÐ con¿ains

a lrorC containi-n'l f,tre aildi'e:;s of the climensiòninq variaì:le"

Tiie nåcro qÈ\1F ra+-ês this storage locatiorr" I t i:: ca1led

TPSl'1 in this e-{ainpl'i" tfhes* inst.r::.c'tions are execr:lte,L

l¡r,:fore t.hc ently SÈqtlÉincê codr: is ÊXçcutei" ?his ;ìpproAch

q'l



all-c-:v¡s ¿f vector: tô be used as i:i.l *¡,;'.liner:t ç'itll tire full

iror.re.r or varíahl-c di¡,ren,.:ionilg but- l'¡iì.hcut the addit.ional

arrjun¡:nt io serve as it:; rlimen:;i-onin,1 variai¡le. This

technigu.r is'¿sed a,:trair fo tho SCÀLE, tIllEo and AXIS

r:oi-rtines"

The t-'vio tvpes of cal-ls to SYI'tBiit are t.he ¡standard.?

call ancl tilc aspecialr ca11" TiLc rst.anCard.¡ call is used tÕ

d.r,rw tc.xt such as titl-es '¡hile the I special¡ cal-l- is usitd to
.r*-., .--..-.-.:-r .:..ailj-orO,1 ¡:VnhCr- -ç^-. ^l^+rinrf rJal;r nOiift.S. AiJf ,1 w ÞPJUICl! U.--¡¡r-ç!s.r. rlilrA,ua) LU! P L(JLL!rl'J q'¡(-s frv!¡.u^

call is a !s¡.recial ! c¿rll i f and only if tlie last argunent

has,ì ni:qative v¿:.lue" The fourti"r argllln,3nt {ie" I-}lTn0 on

pai1a 11 of (7) ) iü l-hi: arqunent list f or SyllBCT, i:': a.ì-irays

tri:atç.1 a.s (in Il.i'fI(lEll*4 variabie for espil.rcialr calls. For a

tslanclarrle callu the arqun+nt {i¡-." nou; cal-1ed IBCI}) rnay be

oníi o¡ a sinpl,.: va.::ì able {INTEtg-B+¿+ or ir.ll&t*t+) o ¿ vector

{Il'lTnGER*/+ ûr REAL*4) , ot' ¿ì iroll-erif-h .st,:ing" Ccnse,lttírIitly,

t-he IBCD a¡r1urneni nay be onc of fivç difterent typ+';" Since

t hr: subprogran iia:; to accommodat¿ each dif f erent type of
m^h+ .i+ .,i ^ ^+ì-^ iþ¡ annroar:ri take n WàS tO lno;li f vd'L'-,l ULllt-llL IL IìJ L.^J.JU\.LJ]:Vt L-t¡'- r¿1.,v!\¿a\''L L.lÀì=II BqÐ u\/ rt(v rÀ¡-l

thc eritry sìguerce coC- at ruÌt-tine acccrd ing +"c) th¡ tYpe of

f he S Yi'lilOI call- anrl t he lBCD aîq'ùne itl:, The type of tire

SyiYlBrJL caLl i-s ¡letcrnined by u:xainini ltg ti:e 1a.st argunent in

the actual âIgr¡¡¡rna list-. The, ty pe nf tire IBCD argument is

ii+tcr:min*r,1. by cxaminiiiq tii¡ type coilr of 
"liÈ 

correspoll'ling

actuel ar:i¡uilr+lit.
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Tho f cl.1oø-itrq f 'l c',¡ ch¿rt iiLustr.¡ìtrìS tht pllcrlran logic

r'.nrìuirerl l;o ¡:xr:cut';: ihe in,sir uctiolts :'¡hicl ncCi"f y th'* f ntry

r.ì,1,.ì 1"1':Ilcf' co'le ar)prÕ pi ia i ; IY "
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Obtain contents of the last argument

Is it a !specialt call?

Obtain contents of IBCD

hcllerith strinq?

Execute instructions to moilif y the entry s¿guence coil

where IBCD is a hollerith string

Is it a vector

Is it- of type INTEGER*4?

Execute instructions to no'Jify the cntry seguence code

where IBCD is a vector of type INTEGnR*4

Execute instructions to mo<1ify the entry seguence cod.e

where IBCD is a vector of type REAL*4

Is it of type REÀL*4?

Execute instructions to modify the entry seguence code

wher= fBCÐ is a simple variable of type REÀt*4

Execute instructions to modify the entry sequence code

where IBCD is a simple variable of type INTEGER*4

Execute the entry seguence cod
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Use of SIN,/CÐS lunctr-ons

.SY;'l3CL call-s;:1,= SIN iìrlil CoS fr:rrctions. Thes¿ frtnction.s

cccur as *ni-¡y p.oints in ti-re IHCSSCI{ control section" The

oriqinal Syl'lBOL rorif-in¡,: call-s the Sfll anil COS subprogram,s

that are stcr ed irr thc FTJFTEAN IV l-ì-br;rry. These l i-brary

(Ì'rtrrrr^.rrrn--- rìcâ nq.:rrhrr-nar^m l'i nk¡.r¡ r:,lnVentiOnS. fn CfdefJ '¡rlJr v\J r f, ¡iLJ -,,.,- l,!../ \J ! ¡f, 
'r ¿!:rJ\':,j !.

+,-o call r--he SIN rri;1 CCS funct-ir¡ns in the,r'r\TFIV lihrary, a

-!\¡Aii'IV callinq r-;cclurlrìcÈ has to b+ set- up" This calling

s(ì{juÊncer for a li.brary suh;nrogran is cliffelent from that

u-s¡-.:d t"o call i{¡,1lFIV:;r:hprograas" Th,--rr-:for: i-he SIN;rnd CoS

routines f rom th,: f olìTRAN TV f ib rarv rdere modiiie,i s;o t-het

ttrey could be callerl hy SYi'f3Oi r¡:sia,J OS-:;trbprogråm 1iir<aqe

convënt-icns, Ihis involved rernovirrg an îrror inessagê requesf-

v¡hjcir referênceii tlie f-rro çntrv ooiuts I¡lClIitLìl'i anl IilCOl{,+

i¿hich 11üerc not a'¡ailable in Lhe tIATFIV lih::ary. lIhes¿ entry

poi-nts hrnclle eiror* r[e"s.r]aqe r+que:sts fcr srbprcgrarns t,¡rítt-an

usinq O.S suiiproqlraur linkage conv.:n-rions" 'This error messaqe

re.Juest- iyas removeil anrì a call I,Jas mad+ to the I^IATFIV

subprorJram call-e11 EEtì-ORi Lrt prì.nt out. an error nesseg:. The

Êjrror messaqe fc11ow-.s"

ì<#*[]p,flfr**>k ÀllS (S IN CR C05 FIJNCTItI{ ARGUi'i Et¡T) }= PI *2¡r*18,

i'h..: ent-rv ;roint-s fr:r the mcCifie¿L Il{CS"SCN cantrol

sç'c'uì orì þJere cha¡rqe d tc SINi and COSl so that no conf usion

woul-ii occrr ryiih l,lATFI V SIÌ'l anrl COS Iíbrary srrb programs"
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The SYi''IBOL routÌ-nc þras norlifi.eC r-d; call SIIIl a::d CO5l1.

The cori,= irrser-te,d int-o tlle SY!18]0L ioui-ine to hanCle tire

diff+r.irl lyperì of calls and the diffo;:ent t"yues of

ar{luirì.ints al-I oço:tl i-s i llustrated ireloi,¡"

SYiYBOL START 0

'I. CH]ICKING TYPß OF CIILL ìTÀìJE TO SYi{BOt

L 2u2ù (0"1)

l, 2 ,0 (2)

I nrÐ -) -)
.iJ¿¡. ¿. t L

iìc 4,,tl{'is

+ IT I'lå,S li e ST ÀIIDAI{D I C Al,I

TXT]]N SII.¡1

EXTRN COS i

II XTR [I P tOT 1

HNT]IY SYI'iB 1

tsÄLR 9r0

USING 'i'r{)

BC I2rNIJXTY

* Ii.JCÐ 15 ,1 V l: ClllO R

:iIN1 AIIÐ COSl ¡ìFE THX

S I I{ JII{ Ð COS FI] I.lCTÏO}IS

OS-TYP]I EìY'IRY POINT

CS-TYP.E ElfllIìY P,IIN'l

r\llDR.lISS il¡ IC0Dll

OFJTÀT N CÛNTÐitr:IS OF ICTD]]

IS IT À ISPECIAtr C¡1it

f]RANCH IF SC

i¡ DETERI{Iii]IN(; I,JIIETiJER Ii]CD IS A STJ'lP.tE VAIìIÄBtE"

+ A yEClOR, Ciì À IICtIEBITII STRING"

Tt'i 12 (1\ 
"x '09r HTJLLERITH STiì_Ii,tG ?

EC 1,CHÀiìK Y -d.S

Tfl 12 (1) ,X { 90 ¡ VECTOR?

Ê, ll

}IÐ. TT IS SÏi'lPLE 1,IÀRIABt]i



'F Ill IS S'rûhlllD IÌ\l:\ tOCiJTICII iìEfIRENCED BY TI.l3 STA?

'k ROll'IiNìl FCB lll{E DUI'li{Y 1\FGUllE¡lT REPRESEtITIIJG TilCD"

sT 2, TP,ST

vñ STOFii'IG TH¡ VECTOIì ADDIìES:ì I\l THE C5-TYPE

,t. ARGiJi,l,TNT TiST"

L 2u12(0,1)

t ju4 {4,2J

L 2e12(012)

sT 3, DOPII

L:t 2u STÍ\iì

sif ?-,TBCD

I3CÐI S 5TÀR iìiIUTI¡Jã

T¡I]] CÀLtING VJICTOiì

V¡iCTOR L ili{GTH OF A.RGiJI,IE}IT

AD DiìES:J OF S'TAbì RCUTINT]

STC)íìIllG TfiIS 1rDÐRESS

>F

)I DETE}ìi'lINING TYPE DF IIJCD AIì,GiJI'1E}íT

Tfi 12 (1) sNt 02s

BC 1, INTV

llvl ItsCDo X | 9¿l I I"5 REAL'j.4 TYPE

3C 15, Er\TSiL-0

TI'i?V i'lVI Ii]CÐ ,NT 92 Ð IS i;\ITEGER*4 TYPE

jlc 1_5,iiNTSrjQ

;K IBCD IS À iiC],LEN ITÌI STRIIüG

cflÀB.t( t 2u 12 (0, 1 ) AD DRNSS û I' iJOPE V]'C']]OR

* i'IOVIUü THE VECTCR LENGTti IIITO TllE Díl?11 VECTOB

+ IEITG?il FIETD {lE Ttlil IiUrtli.lY ARGUtilÍl.IT !'0].i fBCD"

iTvc DOPE (1) 
"0{2)

rÀ 2, ÐaPî,

'ç5



S.l 2 u Ir-?Cì,r ÀDDiILISS ÛF DOPE VI]C'IOIì

iÍyr incDrxt{)9e sllT'Il.i{{l TIIE TYPIJ COÐ¡l ¡'OR

3C 15"lli'iTSnç) TIIE I¡CD ARGUiÏrNT

* IIÀVE À 9SPECT LI CÀtL

TITTS Lrt 201 ,SETTÏNG THE

IBCÐ IS TR]iATEÐ AS BEING

Ii C ATt_}3Y-VALiIE ARGUL'IEI¡?

fT '?¡ÀS A 'SPECIAL{ CÄtl

ST 2" SPECFLG SPECf AL FI,ÀG OIiI

'..TBCD IS Ä ,SII{PLX VAiiI ]IBL "q

If HXTY t¡1 2, TPST

sT 2d IBCL)

qT ) n,î Þ]1Þ r Lr vL r.t

Ir C¡iECKIi,IG TOI Ä !,SPECIAt, CÌTt.1,

L 2, S PECTLG

Tmi ) '>
Ù:.:\ L I L

Bü 2,ISIftP 1

'lí

* ETIlF.]!II1ùII':Ê TYP]] OF I3CÐ ARGUiiii]T

Ti"] 12(1) "X¡041
BC l2orSrt'iP1

I{Vr f 3CD, X? lJA ¡ TS }IEAL#4 TYPE

BC 15,nÌ,tTSlI0

ISrl'ILr )iß 2r2 TIESI]TTT IG THJl

sr 2rsP.ilcFiG rspECrAle FtA'3

ISrllP 1 i"lVI IIiCD ,N' Bzt IS INT.Û{ìilllJ'4 TYpS

ÐFO? I

DD



¡t i !{ il E lìT lì Y S L^Qil,l NCE COÐ H

tJSI¡lG Hlic11,11

Ûl'ioP )04

äINTSEQ STtl 1t1 p11,12(131

llÀi 11sYEi{TSPEC{0e1'2J BRjì.'lCI'l T0 XENTSPnC RT}I'

Ðc []e0eocI_6esYHBotc

DC A (SALf E)

'ì. ,ITi¡ i,lODEL ÄRGiJIiE}iT LTST TS CREATEÐ

Ðc x e 84, o Ar3 (xpAG E)

IC X9 fJ4 9,.\tJ (YPAGE)

DC XS B4? ¿¡,L3 (HEIGI{T)

IiJCD Dü Y' 0,1s , AI, {0) FrLtlÐ rN AT RUN-TIl'18

Ðc K{ B4',ÀL3 {À}lGtE)

Ðc x, ¡lc { , AL3 (i{ct.T Àn)

"r çEì,IERhTING THil OS-TYPE ARCiJMENT LIST

l-JAi 1,*+29

ÐC X100r ¿hL3 (;{PAr;Ìl)

Ðc xi00¡eÀLJ(YPAG¡t)

oc xr c0e,ÀL3 (l{Erf,ìäT)

DO,oll DC Xr 00¡ 
" 
l\L3 (0) FIITED IÌ'i AT HílN-TÏiII

DC XNûi)f ,ÀL3{ANGLll)

DC Xc80r,AL3(i'lcHAR)

BÀLR fJ UO

IJSINÊ J'O B

BC 15, SYi{E,Ol2
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+ Àli Ei{ïRY pOIU'll ilsjIl;G os-1J'{PE LIiiKÀG3 COi{VE¡¡TIO¡¡S"

5Yi'l31 STil 14,12,121131 0S-.fYPE EÌïTËY pOIÌ{T

llì 3u4

sìl 15r3

rÐ a 1q,!I\ \r 8 1-r

LA 9'Sf'Vll

sr 11,3 (13)

sT '13 
u s¡lvE+4

lIì 13o9

r ¡ 1,-1rJ it L I

ST 2 ' 
Ai\l'llFLG

sYi,iB0L2 t¡. ÍJ, Lll,f K

REÀDJLIíiTT't{G T''ll1 BÀS f

REGI.5'I i]R

REG 15 i'lUST CíJ)ITAIN TiIT

ADORESS OF SYi].181

SET'TING TiIil E'.I'ITRY TYPE

FLAG TO T] N E

LO l\D l,T NK FOR PLOT

SY¡1 R 1 r:r:pre:;+ni-s an ent r y pcint which can he accti'.;sed

'oy any cal litiil rou.ti-ne usi:t<7 OS 'suilpiogram lirrt<age

conven¡ions. Th+ plnt'r.i ng routiní*. NUi'I B¡R 11 i.scusseC. nsxi- uses

t his ent-ry po j-nt krilí:ìrìevei it calls SYi{3Ci." A lisiinE of

SYi'4BO.L d.pp.iiìts in iippenrlix ß"

!!gEE3

?Lie NIJi:i3Et roiìline convêrts t-Ìre contents of a real

varÍable or cì r€a1 cons+.ant +; o an a ppropriai.ely folrnaf-'Lerl

nunber. The sy'rnbols usecl to represeint t.he fornattcil number

arl: plot-te,1 by calLin,; t-irc SY["1i]Ot r<¡utine"

Tirt; ca-l i j-liq s+-aiân{,'rìt is illusLra".i:rl bcl or,¡.
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ciìiL ÌilJI'lBIR (x¡?AGI, YPAGE, HÍIGf T, irP¡i' Ai{Gtl]d }lÐEC)

,ll-rrt arrfuuélut l'Pl'l rep::esents tnç: nr:ttbet tirat j s tO be

corìvert-o-d .ìnd r:lottr,'r.1.. The arguitlêlìt ¡¡DEC coiL'i-rol-S the

plt[:cision of the CollVf]L'SiOfì. T]ie OLficr AigUfìeII-uij arl

rlescrj-bed in {7)"

The llUl{BElì rout-ine

-Jtr-. CS Ì,yp+ Iinkar¡c coûc

LATI

r-rasni r-ed v-âTrv lit-t1t: mociificat-ion"L.J'au-.'"¿

was replace<1 iny t"hc i,lA'tSL macro

irrATSL lllillBER",3r:iAVE1, (84o E4' iSli' 84r 84 *B2l' 10 u

to i¡enerate rdÀTfT\,r subproqraa lir:xage cr¡C¡:" in placc: of lh'-'

ca.Il Lo Syl'iiJüLu a caI.l to tÌle SYil1ts1 entry pciiri- rdas [ûâ.de" An

Àssi:nti-¡1i:r li st-itg o f the corl¡j is f orlnd in Àppendix B '

5çÄtE

?hc scAtl:ì routine exaíÌines the RilÀt*4 clata val-ues

pa.s.se,d. dot¡ti to it in a vector to deternj-ne a startinc-¡ value

a¡rd a, ::calinq factor. Tìrj-s allows the ranqe of the data

ve1u.es to b+ ¡rroperly r(.'.pre"seûted in the vÊc!uof so that t*hcy

f it in a qi v;:n ptot,tinq area. Tho startinq valrle is leIerr€,i

to as FliìSTi¡ lr'hile l:he :scalillg valtre is referred to as

ÐELTAV" IJot.iL tírese r¡ariahles are Ieferred to ¿ìs the scalinrJ

para me ters

The cal Iinq sÈgrìêncc f ot SCAt Il j-s
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cALL SCALII {åRiìåY, AXiEIJ ø }IPTS s rNC)

t,' íìer e

irilRAY is a v':c'rol cont-airlinq r-iLè

AXL E\l is tire lenqth of +- he axir;

il.EÀL*4 dar:a values'

that the rlata is Lo ur=

scal+'1 to,

IIPTS is tl-re'uc:tâl numi'rer of data values

If{C is a rruaber rrserl i}s an iiìcreincnt

values i-n '"he vect-or "

tn rlro 
^l-râV

-^1,-'¡+ i " n ¿1sl';5çIFjt-LiIl 9 !lr.r-11

Thi: stnrilirl of FIRSTT/ a¡ld DIILTiIV in tÌr: unuse'1 eleruertts

oi tiLe victor prè.Se,nt-s a .spacial plohlem fo-¡-- iìny

nro{ificatic:r of the SCAt.ii ror:tine for'"lAT?IV use" The síze

of ÀRlÌAY mì1:jt br': at leas+- ti¿o larqr:r'th¿.tr +'hc number tf åata

valties since IIÈìSTV is st.orecl. irr the ¡lPT5ì+ 1 l-ocation of

AERÀy anrl ÐEtT,lV is stored in t-he l-Õcation NPrs+2" If Ir\c>1'

th*)n Fliì5'lV is si.orr:¡l in ARRIiY {}IPTS * Il{C + 1) an'd ÐEtTAV is

storec in ÅFRAY (IIPTS '1. I[lc + INC + 1) " Tirc prr:hlern

Énco¡lntered is similiar to the one in SYlillOL Irìgardin'l the

ILICÐ argument ç¡hon it is a REAtr*4 o1 IN'IEr;EB-*4 vecf-or"

I,lA'IFf'ii iIt-tsr!i have all êxtl:a argument passe,l t'.1 the suÌ:proqram

Lo setve a.s t-Ìic dincnsicning varia bIe f or the À.RR,AY vector.

Sínco SCALII ivas not i,¡ritten in Ass.-lrnbLer ccdeu the lengtt of

A BR A Y carrnot i:e obt, ai¡le d ai- l: ulì- ti n¿¡ u.:;ittq +-itc sa lne

t+chnÍ"que usEd 'ì n SYi'liFjOt"

Th,e fcl1o,1¡iijt1 t+:chni-que aas usc¡1 to ì-mpiemeni a r,';ATi¡trV

'7/\



vÈrsion of SCÀLE th¡it has the s.ìnê arguineni lisi as th:

o¡i g.ila-L versì ol,. -\n Assembler pì-o(Tram cà1led. scALE '¿as

l+ri1.Lc¡r contaillj-ng t-rre fcur alrJustentS AlìRÄY, AXi,nì{' LJ['TSs

an,tr f¡;C. If- contains'Lìre n,3cessary A..ssennler instructions f-o

obtain tire 1=nqt-h of ARa/trY at run- tir,te and move a copy of ít'

to th*: .sui:proqramf s entry seL-fr1€Jncé r:od'e' T+is entry seq'Lleûce

code is pr:esent to check ihe 5rrhproìraa linkaqe to ensllre

that t-he fortr arqunent"s arË pas'sçd down correctly" the namê

of the original- SCALE suhproc¡rarn is chan'Je,r1 to SCAL[1 ancl is

ai-,øays coiiìp1|rrC Ìly i,{AIIFIV" Si.nce a 'ii¡1'TFIV compile'J

subproqf an con Laíns its owiì entry seguelìce codeo the

rrrodified SCAtll rcui:ine siJt:; up codt: f'¡r a ffA'TFIV callin'¡

scqìlenca 1-o caIl SCALB 1 " .Àlt actua.l arquinent 1is*" is set up

in SCAtlJ r+hi c?r incl-uCe s aìl ex+-ia erqunen+- tc repre:;ent the

dinensiotrinr¡ ve;:'i ¿rb1a f c¡r ÀP'l{ AY' an ex+-ra ariJrl¡¡1ç¡¡ called l{T

is add.e:d to th* ,lunny arqument. l-i-:;t- c't SCALEl. |IT zs Lhr:'

rlimensicn inq variirll+: f oi: t-he ÀRRAY vgçt-oI i n the SCÀtE 1

sul:r-rrosrartì. The d.:.:claraticn stateinent,s for SCAT.rl are

illns+-rated beI'rw"

SiJBROilTIllll SC l\IE1 {liRRÀYs Ã:{iE}J'l\l N' IhlC' NT)

ÐTi{E}ì:jION Ài'ìR;iY {\'1') , SÀVn (7)

A chec:t is maile i.rl t,b-o SCALEl sr,ri:proqran to cn:fure t-h.al

t-i'lr:re is ¿ç.1.r:rÇua'-Ð stor-'agc space io stcre f-he cont-ents of the

scalinq paitamel:els, TÏ. t-irc sp3c,3 isn{t- availa-Í:l':u tì:e
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ioliovrilig -¡ilol lllessrì

retulns to th.: callin':;

q') is pri ntsC.

proqran 
"

oul llefore con'"rol

?I{T YiITìTOIì, USÊD

THi:.ll Tilil Ntii"iBER

ðT IÞ

The AXf5 r:outine is called to,1raw f,.n

riesi-reo angle' I+- ilivides the line inio 1

lrith a ¡iu¡ll:el 'r¡hi ch iLes i¡een appropriat=Iy

bel o'o¡ t- hi: ri ivision na-::ks. The a xis l-ine

1ai;r-'llr,.4 r.¡itìr all approp riate tit la .

Thc ca1-lini¡ sequerlce fo:: AXIS is showtt

Ii'ii:iT EE ÐII'lENS IONEÐ t;lRGîliL

ÛF ÐÀTA VÀT..'JES USED IIi 5CALE"

+rk+EilR.OStrÌ(>;<

TÌ:e SC,i.Ln.rnc scALli1 subprograns at3 lis+,ed in Àope.:ndix

Ll .

a.xis l_inn: at any

inch inLerval:s

scale,l an..1 ,1ra vln

d rawn is ir lso

ha I o'ul"

CALL A XIS ( X?AGX, YPAÊ E, IBCD, ì¡CH ii,F 
" 

A XL Ell' AìJ GLE' FIRSTirr, DEtT ÀV)

The arc¡uments arf_l de:scribed in t'7) " The arrlrrment callcd rIJCI)

requir+s the same s¡r+cial a*'f-ention as it- diC in the :iYi'lBOt

r,crrtin..:. ISCD na.y i¡e a sirnple variairle {I}iTEGER*4 or

P,EAL,F4) , a r¡¿ctor {II|{TEGER*r+ or REAL+4)' or a hol-lerith

strinq. Thr aFprr:ach t¿rken to Lrandle ilr irr t-iris rcuLine is

siruilia r to that tak,-:ll l-n the, SYi"lBÛL routine. Appropriaf-e

Coilr.: i:;.set Up tr^-r no,Jify i-h,.: (Jnt,ry SequÐnCe code at rlln-tim:

accorcl ing t.o ihe di ff ';rcnt caltinq ð-rqunent f-ylJes passed to

1')t/-



it from tire caJ-linq Pro{raä:r""

TÌ'r: !ìÀTi"Iì,I v*r:sion of t-he ÂXIS Ûrtltlne is imi:l-em¿nle'l

lry crc¡rtinq a1i A-':.=cnì rLer :;ui;proJran call';C AXIS l+hose

f ¡nclíon i;; to prorrì d++ t-he applopr:i-ar-e ently s3quÊnce code

io accopnodatc the díffr-.rent calling ¿ìrgunent types" Upon

succ:rssful *Kricution Of the elltr! ^scr.Juenc(l co'Ce in AXISo the

¡iXf S 1 r'out.irre is c¡r1led. llli: original v'rrsicn of th¡: ËtKIS

routine notl cÐi{ìililcC by il,{TFIV ¡.{ô-:; renamed AXI51. This

subpL-ograa i:equireri ve l:y litt le nodif icatio¡: to run i+ith

IdATI'IV, Th,: ca'1 linil :ìcquenr:e userl i.s t.he salr.tÐ one rlsed f or

i-he Ass+mblcr sirÌ:pI.r,tran À.XIS r,¡ith tire ixc'rpti-on thet the

ilrimny àrc{uu¡:nt for IBCD is al-r,r'ays t-reaterd. ils an I¡iTHGEil':'4

vÊator cont,:.inin(l otÌly one el.rimcnt "

The pucpos+ cf l-Ïie Às.seni:ler sub¡rrogram i,s to set up

tÌrt appropriatrJ ent-ry sequ,!nce coùe for any allobIÐ'1 callinq

arqument 1íst a¡,1 to Fass cIì to AXTIi 1 r the a'li.ìress of the

fir,st st,orag{l loca+-ion aî tire set of al¡-rÌtan=ric chere-ctef:s

to he plotte,i.. Th+ AXIS roÌl"ine obt;rins thi's address ¿rfter

its r-rriry s(J{ítrcitcíì coclo is eKecilter,l in t}re follou'ing -',iay" Tt

t he actual arqunent f or IBCD is a simplr: variable, t- he

aCriress of tire ritofaq€ lr:cation in AXIS is used for the

correspotiiling c¿l-l--ìry-valrre clummy arqumenr-. If the act-ual

atrqunent f^or fÐCD is a vectoru its sta¡f-i¡t'J ad,1 re:;:; is foun'l

in -.irê star rou'Line for the dit¡ttny arquiniìnt for IBCD" If the

ac¿ual arqument fat IBCD is à ho}lerith stri-ngo the aCrlre'ss
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Ði t. he f irs!,- cha::act.er is in lrXIS in t-h': ,Jop+ vectol jlor the

11 uinmy vece,oL- for IllCl-].

Onc¡¡ Lhe ¿ri1tl::css of 1-hc ar Iphaine r lc cliaracters is

obtairir:rlu it is pas:;ed on to thil AXfS 1 rorrt-ine il the

foLlouilirl lray. A l{ATFTI/ calli-nq s+guellcÉr is set up to cal-l

ÀXIS1" ilhe calling stat3nellt in FOiì'iRAll would be

cAtL AxIS 1 {XPllGE¡ YPIiC Eø lIACÐ 4i\¡Cil;lR o i\Xlì1N' ANGTE'

i FrRSTV, ÐËLT,\V)

ïr h€r¿ì i BCD

t:1,:nent"

cod..-., u.sed

I

Tl.-rr lt :

itr

si ari f llT,qGER*4 vectoL- con+-airiing rnly one

fo11o.*inq FOIìTHÀN stat¡*ment.s illust-r¿lt-e the

co¡linq t-he i\XIS1 sui¡Prograin.

SiIBIìCiJîIì.II it,XIS 1 (XPAGEø yPAclls I BCÐ,NCilÀlìe ÄXLEti, ANGIE,

1Fr:ìSTV,ÐXLÎÀV)

DIiIIiNSION IIICD { 1)

Thr: ad,lrt:ss of- the alphameric chai'act€rs is store<1 in the

star routinÊ set up for: the calling arqulteltt for IBCD in

JlXIS. Idh:n the call is ir.l;rde anrl t-he entry sequgince ccd: is

execute ,f in ÀxIS 1, t_hi: prclogue copies t-he a,ldress of t.he

call-inq arqunent t-or IBCÐ i nto tha: .slar i-outine in AXIS 1 f or

j-ts dunnv argunenL cDLrr¡sporrdinq t'o IBCD.

The adrlress ili thc star rouf-ine f or IBCD 'i n AXISI is

pas.sed on to the SYllBtL rout-ine in the EoLIo'øinr¡ ,øay" The

follo'o¡inç¡ FOi?TRÀN stateurent ca1ls tlie SYLT1il0t routine.
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Cill L SYi{tJOL (XTuYT u ß" 1l.t 
" 
IBCD' Äi'fctE' Ki'l)

Thc SYi4BOL roilLinÊ exaniries the callin3 eI':lu:neÛt l-i st anri

â n,-rrôr,r'i â f erl v nodif ii:s its eutry l;eilllijnce code t-o allot¿,¿t'ttL \/lJr!!¿ -\'-+/

proper subproqratl Lini<agc to take place"ri'IÀTFIVis prologu+

passes thri adrlr,ess; of the atphaineric ch¿racters to the star

xoutinê sei up in s yil}cl for i t s d umrn y argum.:nt

co¡;respondilrg to IBCD" SYL{BOL then ü:sês thi-s adtlress st-ored

i n t-his :f i'-ar rDu',-inE; as tho a,f dress specif yirig the l-ocation

of the f irst symi:ol t-r; l¡e plot"ef,. SYlvlB{lt i gnores t.}re rest

ol the inir¡rmatic¡l fcrr¡rd in this star rorrtine" ItsCD t'ras

passe d in th+: call-inq al'.li1rìlcnt List f or AXLS 1 r+ith a lengt. h

of only if1le €li:rtìût1-L just "so i-trai- i:hsl .jtar routine lJould be

rr:rro¡1 +c) Ðass ilLe adilr'.-:;:; r¡f the sr:t of aJ-phaneric characters

do,;rn to 5;YllBOL"

E rrors; ira y occ ì.lr wh r.:n cal1in g S Y:"1Bot w hen mÛrÛ

character.s are to be pl-otterl t-tian ar(-r at¡ailabIe"'Ihe usêr

nust. €nsllfe bhat t-his <,roes not happen" llo -.lIIOr messaqes are

ftj-ven" SYI{l3Ot r.Iil-t pl-ot, th= desired number of syinbol s" but

it plots a speciai syrnbol if i" Iêcognizes alì invalid s'/urbol

occurr ing irl th,.l .lis-' of :;ymbc 1s tc i;e plott+;1"

å:IE
The LINl ':tth¡rroqran

n'+irrrr naii-.s Of dirta VY r*'¡¡-'-'

a

it

is rlsred

a lue.s

to åraw

passed to

plol'"*J. line

in the v€-ctÐrii
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XAI:,í8irY and YAFRÀY, The.se vcct,ors cc;lt,¿iii; dat-¿r values

L€rpr¿s+*rn¿ing tir+ y and y coor:dinates of the,Sata points" The

scàli'lq parcrínÉit+:lsu stor-etL in '.hes¡: vectoL-s, are use'l to

scrrle fhe,fata values Ì¡*for¡ ilraçinq an;rctrtal ploto So that

thrv uill fit v¡if-hin the desircrl plottinq ran'le"

The cal-iinq s?qì1r--'nce ior tIi'f E is a's f cl lo"¡s.

CÄt: tINE {X ARR ÀY, YA3l AY' IJPTS ' 
TNC' LTi{TYP' ÏN'TEQ)

These ariTunelts are dç:scli1¡ed in (7) "

The criqinal version of t-i]Ê i.INE :;ubpÐoqIam can l),1

corrt=ctly compiled by !lAT¡'IiJ but Lt v¡iil not ex€cut'r

prope:r1y" This is becatt:l¿: cf the convenì:ion concern.i-nr; il:a

nerirod ef st.ori-rirJ +-hi: scalinl peremeters after tì-Le d¡rt-a

values in th: r-bro ve ci'ors {ålrB AY anrf YÀ¡ìAÀ'/" l-or propÈr-

i;ÄIFIV execution" a ,lintensicnJ-nc¡ variable for XARBÀy and for

YÀ,RRÀY i-s rerr¡uired. These dimensioninq variah¡les d.o not

occur in tl:e ar,quinent lís-' of thc ori,Iinal r¡ersion of the

LIIIE subpro.¡ran. This v a¡iabl¿: clirne ns j-ottinq problem occurreil

before when mo¡1ifyíncl thc SYiriBoL' SC¡iLEu and AXIS

subproarams. The proÌ:1i:m encountcreC øith t-he LIIìE

subprogram 'i"ias ¡--esol-vcd by l+riti.n,J aIì Àssembl,er su'nprogra:n

called. LIliR,,¡hicil is aIi interfac¿ bel'¡er.-'n tLre oric¡inal

ver.sic¡n of the LI¡lE subproqram and. r-he :,iATFIV callinq

proqran. Th': oriqi.nal- v+:rsion oi t-Ìre T,IÏE strbproq:--am 1'1as

f€r1ãÌÌtr',d i,I¡181" fi ,iATFIV plottinq ploiJlaln calls LINE ç¡hj.ch iu
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¡urn calls LINI1" Thc LIliiEl -;ri'npro'¡ran conLains l-he :;ix

ai:qumerts r,¡hi cir are ¡:a::s;d lo LINE plrts t.wo ailtlitional

argup.ells. 'The lctiqf- ìr.s of the TAi'rR;lY and yÀ?t AY vectors arÐ

ob1-airir:rj at .L-urì-tiine in t-lte Assenl¡ler:iubprogrùm LTIII and

arù pas;se11 +uo ti'¿' LI¡{81 subprcqlan es the ti'¡o additional

rrrgum6-nts. They ari-: câ.1led DIi'i1 arirl DIli2" These rìi¡ne::sioniItE

variabl-es -fltÊ trs¡3d in thí., Dfl'1ENSfON st-af-einent- i+hen'lccl-.rring

XA¿liìÀY and YAF.R:1Y in tha Iil{81 s¡rl¡program"

The stibprogran rleclaratíon statentents

i I I u.st-r at ed l-¡e1o'*i.

f or L trN E'l are

¿rni AXIST âf+ verY sinili¿rr

AXl.S" Listings of these

su:lttoUTINll LIl\iit1 (KA,lilAl¿, YÀt'lAAy, NPT.S, rNC'i.Il{TYP,, Il,¡'Il:'J'

l DIfi :l ,:ùTiÍz)

DrriEi.iSIoN KÀBiìi\Y {Drl'11 ) , YAiIRAY (DI142)

Th+ r:est of lhr: ::ulrproqram rei¡ui.red no furt-her

norlif icatioirs. A lisi i ng of Lil{E anil LIN f 1 ap¡:e,ars in

ÀppenCíx B"

Sf I,JBIE AN D A.{IS I

The no,fíficatir-rns t-o SII{tsLE

t o tirose perf or:med oiì SYi-!BOi, a nrl

rrrnti nnq annÊt''^ ;- rñY\^^'ã;v B"*rr'*Jl- lll illrt'q t¡rl4



l'h ¡ n*ar içr¡s u \ v L

Batchi-nq cf PIo+'s

Sincc the Frf iìTIìÄlI i; :rnrl iI ccnpilers ,lo nôt- aLl ow the user. tc

batch plots toget-hero the plotter tape onl-y ccntaj-ns oìte

plr;t. BaLching cf ploÍs tra:; the advantar{e that r'ìore t-han cne

plot ma y be s.F-cre'f 6n a pID'uter t-ape" ?hi.s appËoacli ì s much

more :ffj-ciBnt- anrl caa <¡reatly improve turn al:ourìd tirne for

thi: user ç¡ho has several- tlcL iobs t-o iun.'iìAllftrV does allo'¡r

hat-cili¡tg of piûqrans anri th,: Calccmp piot rou't-i n+s have b':¿¡n

norlified to âccoittllro,lale t-i:i.:s type of proc€"ssilt'J"

Th{lr{j is olc proirJ-err usínr; the Calcoinp Plot rÕrlLines in

tir-is kínil oi erìvironme¡it. The possicility ex j sts tnat one

mav accid.r,:ntly or in+,r-.ntionally tlritt: oll altother ltsef rs

plot. "llhe LlseL- lias cont-rol ovÊr f,he pên po:sl"ion l'illÊÌi he

clos+s -,-he tapc. I"íhctt lhere is nìore than Olì€i plot '¡ritten

olì a plotter iapeu the::e is ilo cporirtçr assislance to set

the paper betrseerr ciif¡erent- plots. The closing pen position

of oner plot- r+il-l alsir be thc starl:irrq p"n ¡:o:sit-icn for the

next pfr:t" It i.s irnpolrtatìt that ihe uíier loaves the p,]n in

en appri;critt+ ¡rosition J:¡eforc closiirq th* tape or hr: may

¡rlot oIr som€ojìc eL*<c!:¡ plct oi Ìtave his Òwlì plot ì:esiult-s

orJârl+ritì:en"

Tì-Le probl e m )ra:s it¿:cn a¡rproach:rd. il tir+ follot¡inq lJay.

Ðach plot is associat,e¡1 'øi-tÌr a plot tr,r<;iott oII the papÊr in

78



l+hich it is,1¡:ai,¡ti" TlLe slarti¡rq pen i:osit-ion is the leftr¡ost

point of t-irr¿ pLot Ìtrjqioiì" TiLrì rì-r¡i-ltmosl- x coorrìinate

position is -t-alieíl +,o refles.lni tlie riqhtmost point- of the

piot reqion. 'Ihe it-qirr shcuLrl posif-iorr thc pen br-'yond this

point before ()r as he closes the ta¡:="

Tiie PLOT rou.t-i¡tc keer.rs track of thi s plot reg ion

through tÌr: use of sevi-:ral variaT;1r:s. The lcftmost x i;oin-t

ís set- at zelro in it-iatly and no x coordinate point is

al-lowerl Lo Yte plotf,eril +.c the l¡:ff- of it" The rigltLmost x

point i:s up,1iite,1 åplruopllial:eI./ to reprÊs+nt t-he ri'-¡htrnost Y.

point pIott.:11 f or e qi'r'en pLot " S j-llce t-he síze of a plot i:;

actually measureil i.n plctt+r steps {ie" 1/10Û of an inch)u

all thest¿ v.ìltiâblcs koep t::a.ck cr ttre nu.nber of plotter

st,eps used by â p1ol, Ever y time ¿ì ní¿iJ s¡ii¡in point is

r?rìì-t'.:stù'1 , t-he uariaþ1r:s are updated. to r+flect- the change"

I,,';hen the laÍj*. call to PIOT is detecte'Iu a chccli is made

to ,i:ns;u s that- tiie clos-ing l{ pcsirion of th+ pen is heyon'1

r-h,e riqhtmosi: x pc;i:rt- ¡r1otte11 so far" Ii it- isnato Lhe

riqhlrnos; poiri¿ or i:ire ¡, lo'" reqion is ext'-:lld+d io the rigirt

hr¡ ? ìnnh¿:.: al- i - "'.'-*:-- t1-- :^ ^^! TF 
^n 

,¡tt+mat líAS
rJr '--ltl d. /¿alLll-lllil l-Jã.l., J-:r )r-iLo !! qLL''j"r

inad+ to p.lo-i- lcft 6f the lcftmcst point of the plçt ¡-o'gioIIø

an Ðrror mes:saqe ilaq i.s Set" Cont-rol inlnedíately r,:'turlts -co

t,he cä11inq p¡ogl:an" These t+arrtitlq and êr¡ôr ilìessag'JS aIe

printe rl out f ron thc äÀTFiV "subproqram ca1led ERf ORl " these

nÊssaqes erii ;.rrinttd our: jit.st before th: tapa is closed"

IY



?he 'r;arning nesrja(J+ is illu stratçd beIo.'t.

*.¡t*'riÀRl'lIl'iGt;i.* i:l,O"5I¡;G ){ CCO,IìJihlATE POSITIÛN SHTJUD Bä

SEYCNI],RIiII'tTi.lOST X POTNT PLOT'ÏED'

Thr-. error üe:isag,e .i s illltstrate '1 below.

{<IKJÉE;?ROR*+* iI,TTXi"iPT TO I'1OVE LNFT FUBTHliR THAN P],CT iJEGITJ}J

AILOiiS" I"IOi/E E],TJT ONIi-ìIN (S) AN AFPROPRJÄTU

}.Ii]Ii].]XR ÐF FOSI'ITCN"5 TÐ THii flIGiiT'

BO



Chaote¡: {:

Cqncl-u.çion¡

In ord,+r to i -l r:st rate that lha morli fíe d Calcomp plot

routines pr,)åuc+ tirr sìarnrì qraphic plot.s a:.; th: criginal

Calcomp plot ro.l-ri.riÐsa t-he sanple pÌ:oqrem illustrated in (7J

i{as run usirig both se{-s of. routini:s" A li:sting of r-hesr:

FoåTRAl't proqr.f,.ms is fr:uad in Appenrlix C along i+ítir the

c{rapi:ic plot producerl" The plot re.sults proiluced h'¡êre

id+ntical i n iroth cas.rs. The cl:-ìect- ojl this thesi,s was

accomrrl i shed "

Grapiric¿rl plot-tinq::outirtes usinq the-: FOiìTRA1.l {; and i"i

ccnrpiler:s är+ avaiiaþlc at t,hc IJ niversi ty of Uan j-tob¡r" ¡lt

pr.jscnt-, r{ìo:jf, :;tuil'::nts aie tailqht progranrninl an,i

tirc i,¡ÀTFIV com r¡iIc r. 1,, set or qraphical plot routines

,ldscribed ín {7) a:.e presantly suppcrterl by I'{AT.EIV at this

unive rsil-y but these are, not ccmpa tible r+ith the Calcoinp

r¡'l rrÈ rnrri ì rlnr:
u-Lvt.. !,-ru,-¿:r..-L)À The Universitv ot- i,laterloo also has sonë

Calconrp plot-tinq ro-rt-ine,s r+hich rr:n unrler fATFIV {10)'

lloHrêv:lr, t-ltase rouLines ârcr Ìrot- totaily coalpatible ,*itir ti;e

basic sct of Calcomp plct rcutin-os t^tì-ricir run under FORTIìAlr G

anå H" llhi-s t-hesi s Ìrr.ls inotivateù 5y the tlesir-o i.c al-lor¡

stuCe¡lts ¿ì.cci.l.ss to the iìrore unir¡ersally us¡d C¿lcomp plct

routines usi ng i.he i,rrÀTF II,I cornpi1,,-'i' lrith ',{hich f.hey are more

a{



f ani.li.ir "

If 'on+,ry iroints are Provlrlt, ât;t later r1 aLe for t-he

XEIiTSPnC" XiI'l d anil XlìlllT tour,inesu tìre ri:ieretrcinq technÍquÊs

us¿Èd i¿ould only i:erìuire slighi" modifi-catlons" À t¡r{lììÊ:st. of

this nat-uI€]'¡i11 ]r.: fori^rarcl,:C to t-ile I,'IATFIV crltnpilcr people

'Jho are prasenlly inicrkinq cn uprlat-inq net{ ver'sion:; of th+

conpiler al-- i{aterIoo" Ontario.

[,]e fei:I iì loqica-l cxtension t-o this t-hesis is tc

prcvidr: an envircnlnÊnt- inclepcndent approach to gra;oirical

piot-tinr¡" Al;rresent-, e qraphical p1o1- c:LÌì only be,lisplayc,c

by .årauinq it cÌl fiapêr l+if-h thc Calccm¡r,oIç¡ttei- Grapl-Lics

facil-ities couliì l:e provirle,l tc displ¡ry a qra;:hìcal ¡:l-ot Õr)

iìn on-l.ine qrapìr:-cs rlisplay t'el-llin¿¿I" u'sers *Jr:üld be abl-e t-o

seÊ their plot l.¡efore requestin<.¡ a rlrar+inri çf it marle" The

Calcom^Ê pIo-,-t+r uoultl only h* used to drai'¡ -final t¡ersiot'ts csf

plots an,f, r,:ould not ¡¡avc to b: use'1. as .the plot is ï:eiuq

dcvelo pe ,-1 "

it'>



ÄF Ë TIùDT;{ À

Tiri-s dppcndi x cô.n-Laitìs a proiJran li.'itl-;ìJ of th+ 'riATSt

nacllo "
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I ¡lÄcRo
2 tlP HATSL åNAüEeGBASE'eSAVFT6ARGLISTT8RTNTYPET8ARRAY
3.r
4.¡8***+¡t*:*f****++ú*'*****+f+*t+********+¡E***+**+***Jû*tÈ****¡**+¡t**ùà***'E*
5.û
ó.* THIS MACCO GEÀIERATES I{ATFIV ENTRY S€OU=NCE COOE IN AN ASSEHSLER
7 .4 PROGRA{. IT CAN HANDLE COI.JSTANTS' SIMPLE VARIABL€S' ONE

8 .+ DITENS¡fI,IÂL ÄRRAYS' ANO A HOLLERTTH STRING ÂS SUSPROGRAH
9 .* ARGUMENTS.

10 .*
1I .* ENAÈIE - NAHE OF THE SUBPRSGRAI.I
12 .4 Ê8ASE - BASE REGISTER TO BE USEOT TIAY BE LEFT ELANK
13 .T ESAVE - NAI{E OF THE SAV'AREA
14.* TÂP.GLTST - LTST DF PARAÀIETERS CODE IS TO BE GE^{ERATEO FOR.
15 .Û 8RTNTYPE - TYPE OF THs R,fUTII¡E
ló .È l0 - suslluT¡À¡E
I? .+ 20 - FUNCTIfN
18.Ê TAPRAY - USED AS A FLÂG TO CAUSE SPECIAL CODE TO BE GENERATED.
l9 .*

, 20.++&***tû******f**{<**+***¡tÈ+*+++**+*t********+f**+***ü*ût***'e****t'}++4
2L .*
22 G8LA åGBBE
23 LCLA ¿TE$P'TLÂBEL'TSTPTR'6KTNVECTATEHPI¡f,DUI{9Y
24 LCLA TAPTR(2o! 'treqoz25 LCLA 6DoPE{ 3ol r tKT:Io3P
2ó LCLC ÊÀDDRESS(30l'tLCCATI0(30lr6TEHPCrtTEr4PCl
27 LCLC 8LOC'ûSTARIûLSTT8DOP
28 .4
29.+**++++:f*++***++È**+****S+**+*+++*+++**+*È+**+*******+t+üû**+*ú*Ë*a*a
3o .ü
3I .Ê SETTTNG TIIE TE'{PORARIES A¡ID COUNT=RS.
32 .*
33.n*r**a*+****+*++**++***+*t***+**ûù******:È*+)****+*+*++:È*û+**++****t+ft
34 .*
35 6GBBE SETA TGEBE+I
3ó TT=YP SITA ¿GBBE
37 8LOC SETC ,LOC6G3BEI
38 TSTAR SETC 'STAR6CEBE'39 ALST SETC 'LST6G3BEI40 eocP sETc rooPtGgBEr
4l .*
42.*+t******!è*++++*t*ú+*+*'Ff+È+*+*f,**+*+++***++'t******+++*+!Ê**+*********
43 .+
4+.* THE IiATFIV ENTRY SEOUU''¡C= CODE IS BEING GEiIERATED.
45 .+
46.*i*:ù**+****+**+*r+**++S*+,*+***++¡(****+++**++*+È+*+**++***+++++*****t+*
47 -+
48 US ING R,I I TTEIiP' I I
49 CNOP Or4
50 C,TP STM l4'llr12(l3l 13 CoNTAINS CALLING SAve AREATS ADDRESS
5I BAL II'XENTSPEC(O'12) 8RÂNCH TO XSNTSPIC ROUTINE
52 RlltTEHp 0c Hr0'rcL6'tNAÏEr
53 OC A(SAVEI ADDRESS OF A ?4 HORD SAVE AP'EA
54 -4
55.++**,ù**+***Ë+*+**+***++*++***+***+*+*****+*+++**t+ù+**+*+*+*+***++***
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56 .*
57 4 TI-E $4f,5l ARGUHENÍ LTST IS CREATED
58 .*
59.***+*t***¡s**+***!û+j*++¡****+*****+**+:E+Ù¡}+f#****'E*,8**É*!û+*8+*****ù*+***
óo "ûóI .AGAIN A:'IOP

62 ILABÊL SSTA TLABEL+I
63 ATF ISLABEL GT N'TÂRGLISTI.EN
ã+ E,rrqp s=TA ¿aRcLIsr{tLÂB=Ll IT l{as
65 ATF I TTE!.IP GT 2OOI.VARE AN ¡NOICATSR CODE

(,6 ¡¡r t¿rÈ,{p zQ 82 3R tTE.1p EQ 84!.VAR A SIHPLE VARIAELE

67 AIF ITTEqP EO 92 OR TTEHP EQ 94'.VECTOR A VECTËIR

68 AIF (6TEHP EO 9I.EAP A HSLLERITH STRING

ó9qNoTÉ.INVALIDTYPEF0UND-NocoDEGENERATEDFoRETEHP.
70 AGO .AGAIN
71.*
72.**+¡È**¡ù*++*+***+*+****++*ù**+*++'*+Û**++**!È+*********+**!*+û*+:***+å+*+*
73 .*
74 .* CCÐE IS GÉÀ¡ERATED FOR A HOLLERITH STRING
75.*
7óo*****+**+++,f*++****)t++*+***{++*+*+*Û*+*****Ê++++**++4**È**!E++++F**û+ê
77 .4
78 .EÂP ANOP
79 TKTI'IOOP SETA SKTNOOP+I
80 DC X.C9. 'ÂL3l 

tDoPtKTNDOPt AOORËSS OF OOPE VECTOR

. 8I ¿STPTR S:TÂ 6STPTR'+1
eã saoolSsStasrpfai S5TC .EogPaKTNDOPt Tc 8E LATER CHANGEo Al RUil-TI{E
83 TDOPE(f.KTNDOPI 53TA 6STPTR'
34 ÂGO.AGAIN
85 .4
86.**$**t*+****rß*Û***+*+**+t*+*+ts*+***+**+*+++*+**+t*+ÈÛû***+*:Êt+*++a+
87 '+ ,..^ ^" ñ v^?r^Rr tr f FouND.88 .* ÀN INTËGÉE USEO AS A VAITASLE DT¡4EN5ION ELE{ENT IS
89.* AODITI]NAL PROCESSING IS PEÂFOR.¡"ISD TO KEfP TRACK OF THE ARPAY

90.ü NA}IE THAT IS TO 8E ASS]CIATEO ''{TTH THTS VARIABLE OII{ENSTON
OI .+ ELEHENT.
92 .*
Ql.**4ç¡a¡*+++¡Bt***+**+*****+*+++*+***4+*'***+**+*¡È***+++***¡+*+*+*******Ê
94 .¿
95 .VÂRE ANOP
9ó ETE'.IPI SETA I
97 -ÂEPO A^¡OP

9B 6TE$p2 SirA tARcLISTt tLÀ8qL+¿TEr,rPl ¡

99 AIF f TTC¡'IP2 LE 2OOI.EEE
loo tlEr{Pl sEIA C,TEr.rPl+l
IOI AG] .AãPO
IO2 .EEF AN]P
to3 69gvr{Y S¡TA 6DUqMY+tTEHPl
lo4 -t
lO5 -!È,++{.+**++t+*+++t+*+*+***+***'È+***++$*'***+***+È+**++i****+*++t*++*++**
loó.*
IO7 .* LAB=L N H POI\¡TS TO TH= ARGUqENT TYPE.

l!! ;1.-...r+:**+**++ ***+++*+**+***+++**s*++++*++*+*++* **+ ú******+++****++*
llo .+



PAGE 3

20 sEP 73T CODE ADORI ADDR2 ST¡'IT SOURCE SfATE¡'IENT

t43
t44

rII ITEHPz SËTA TLABEL
tl2 6LAB:L SETA 8LABGL+ÊTErPl
I l3 . A=ET Al¡lP
1I4 ETI.{P SËTA [TEHP.zOO
I 15 TT 

=HP 
I SETA T{PTR ( åTEHP 

'IIó SLOCATIO(TTEHPI.I SETC IALCC6LAEELI
1I? 6T¡14P2 SËTA TTE.ìP2+1
118 STE'{P SETA tARGLISTI6TEYP2I
lle AIF ( E,TEqP2 LT TLABELI.AEET
120 . È

121.:ù*:*+*+*++**+t+È*+++****+***t***+**++*++***+****++*+***********Ê*'8+'È**
122 .*
IZ3 .+ CODE IS GEi'IERATED FOR A SIHPLE VARÍABLÊ
L24 .+
lz5.*r+t*+**¡*++**+}*+*******ê*fÈ**+*¡È$c+**+*+*+*+***++**4******tÛÛú***+*++
126 .4
l2? .v¡R DC X.6TE¡1P'rAL3( tLOctLAEELl
128 f,STPTR SETA TSTPTR+I
r2? TADDRESS{SSTPTRI SETC'TLOCELÂBELO
130 AGO.ÀGAIN
l3l .+
iãã.**o**n'ß*!f***f*****r****++*++**d**++**+++*++*+'ü+*++++++*t*,È4'*++**++**
133 .È
I3q.É COOE IS GEÀIERATED F9q AA{ ÁRRAY NA¡IE

135 .r
I 15 . +***++)fF*++*++++**+t*+*****+*++*++*Ê*È****¡****+****+*++tË+********Ês+
137.t
I38.VECTOR, ANOP
lf9 6KTNV=C SÛTÂ tKTNVEC+l
14C TSTPÍR SETA 6STPTP+I
I4I EAPTR(6KTÎ'IVECI SETA TSTPTC,
I42 TACDRESS¡TSfPTR,I SETC'6LSTTKTI.IVEC'

DC Xr 6TE:!P.,AL3{ tSTÊRtKTNVECt
AG3 .ÂCAII{

145 .çl,| DC X'6RTNTYPET 'AL3lOll4ó . +
147.**+f.'*+*+ù+*+*+rà*t*******+*Ê*++**+!***+*+*+**++'t+¡È*+*++++***++****'*++*
148 .û
L4g .+ TI.E r.ll OO:L AqGU;{ENT LT ST I{ÂS BEEN SET UP

l5O .Ê
l: I .**+*++*++*s*+*Û*i++*+*Û+*+*+**+*+++*++*++**+**+**+****:È*******{+*****
t5? .+
153
t54

AIF IGKTNVEC EO OI.R,EGLIST
AIF (N' TARRAY EQ Ot.FLA

155 .+
156.***f+*+++*+*{*+***É+**û*+å*à+++***+Ê**:*++++:E**++!*+*++'*******+**û**+++
157 .*
iss." GEÀIERATII¡c A TEqpoRARY ST0RAGÊ LocATIoN To 3€ USED BY A STAR RTN.

159 .+
lóO.rr+¡+***++¿**t+{:*+******l**+*+******f)t*+*+**++*+*++**,*****)*****+*+**'È
1ól .*
162 BC I 5r++3
163 TP5T6GBE: DC FIO'
t64.FLA Â\JP
ló5.ü



PAGE

STHT SOURCE STATCT:¡IT 20 SEP

lóó.**{***+++++:å++++***++rß*+û*'cû++**'t+++++*+***+È****+***{t+'F+*****+++t*û+tÈ
167 "s1ó9 Û

Ió9 * GËITERATING CODE FOR THS STAR ROUTINES FOR THE ARRAY NA¡IES

170 *
l7l .*
lZZ.t.++*********'**É+*r*+*'8*+***++*+*+**+***'ß****+*#È*+!**#++****+ú***'*++**
173 "*I74 TTËilPI SETA I
t75 .TRZ BC l5r*+32
t76 cNcP 2' 4
L77 DC CLSI ' TH5 ARq,AY NÂM: TS UNKN3I{N AT THIS TIHE
l?8 8STÂRCT¿HPl 8AL l5tXAl(0r12l BRANCH T0 XAI
1?9 6TEHP SETA TAPfRI TTEHPI'
l8o*TH:NEXTTHREEADDRESSESARECREATEDATRUN-TIHEBYTHEHATFIV
181 r PROLOQUS.

I82 CADDRESSITTEHPT OC ALI(OI 'ÂLfIOt LST-- IS THE ADDRESS OF THE ARRAY

183 0C ALI(2lrAL3(0)
184 DC Atol
I85 AIF IN'6ÂRRAY EQ 0¡.401
185 0c x.40.,AL3{TPST8GeBE'
187 AGl.FllD
188 .ADl DC Xt4C¡ 'AL3t 

tL9caTlo(tfEHP! I

189.FllD ar¡lp
l9O tlçr.lPl SETA tTEÀlPl+l
19I AIF ITTEHPI LE AKT\VECI.TRz
L92 .+
193.'ù*+**)**â*+**¡&+++*+**+s**Ê*t*+*,È*****+**+***+*++**tt+'F*++*+++*+**+++**
194 .Ê
195.* FTNISHED GEI,¡=RATING STAR ROUTINES
l9ó .*
197.*****++*+**+***++É**++f**+*++**:*++**+*+!***+**++*'8+**++**:|**t++*+**+**
198.t
I99.R€GLIST AÀ¡OP

2OO alF (il!6ARGLIST EO Ol.TPz
?ol .*
202.*+***+*)*û*+**++*+*ùÈ+*¡È**r¡******+****+*++*Û+***++***+**+*+**+*+*'&*Ë*
207 .*
204 *
205 * GENSRATING THE CS-TYPE ARGUIIENT LIST TC BE USED BY fHE SUEPROGRA¡I

206 +
201 .*
2Og.**+*+****+++***+***+*Ê{.*'*****+++**+**+***t+*+*+***:}**+******:fi*****'È*'t
209 .+
2IO TLÂBEL SETA TLABEL-6DUMI{Y
2II ÂBLE,GBBE 8AL 1'*+4*6LABEL AN IN-LINE ARGUHENT LIST IS USEO.

2I2 åT=MP SSTA I
213 .TPI ÂIF (6TEHP G: 6LABEL-II.EP3
214 6T=HPC S!TC | 6ACDR?SS( 6TrrP t I
2L5 AIF (.tTË*rpc.(lr3l EO.DOprl.EP4
2tó AIF (.6T8¡tpC.(lr3l io.LsÏ.r.GAB
217 DC X.OC.,AL3(TADDRãSS(rTEl{Pl I
218 AGO .G481
2I9 .GAB DC XIOO','ÀL3(Ot FTLLED TN LAIER 8Y A MVC INSTRUCTION.
22O AGl.GABI

73
CODE ADDRI ADDRz
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22I .EP1 ANOP
222 ¿,TE!.PC DC X'90',AL](OI DOPE VECTOR. FILLED IN AT RUN TIHE
223.GÂBl Ar{ùP
224 T.TE||'P SETA €,TEHP+I
225 AGO.TPI
226 .?P3 DC XISCI,AL3IIADDRESS(gTE¡4P)I
227 "*228.*+**1**f*a***+++*,frû**+:*+,f*t+++++**+***++********++**++++f*******++ûâ*
229 "*?30 .+ THE ARGUÈI€IIT LIST HAS ETEN CR.EATED ONCE,
23I .t HOI{EVER THg ARRAY ADDR¡SSES ARE INCORRECT.
232 .4 THE FOLLOÞIII,¡G CODË MOVES lHE ÁC,RAY ADDRESSES
23) .Û TO THE APPRfPR,IATE PLACES IN THE ARGUHENT L¡ST.
234 .*
215.*+4****S***********+***fû+È***'**+â+'!+***+***+**s**û*****ê*++***û**+sú
236 "*
2V7 AIF ITKTNVËC EO OI.ACCF
2t8 s
279 * A HVC II.¡STRUCTTO¡{ HOVES AN ÁRRAY ADDRESS I¡.ITO THE OS-TYPE ARGU^{ENT
24O * LIST AT RUN-TIHE.
24L *
242 î-TE)4P SETA I
243 6IEUPCl S ETC ' ABL TGBBE '244 .AE¿P ANOP
245 6Tg.4pC S:rC .€,A00RaSS(tTErPt'

AIF I'ETEÀIPC'(I,3¡ Nã 'LST'I.AB8
HVC [,IEHPCI+4*tTE¡,rP+l ( 3 L ETSHPC+l

248./188 ÂNlP
249 tf =t1P SETA tTE r'rP+ t
25O AIF ITTEHP LT 8LA85LI.AEEP
25t .*
252.*+++****¡f+*+****t***+*****û*********+++¡fi+***+'*ûs**È***û++*Ê+*******:ß+
25) .+
25+..* FINISHÊD qSVIIIG ADORÊSS€S AROUI,¡D
255 .*
25ó.t++**+*+*+È***++*ü+**+û***t***+*++*+f++'*+#*+,*+**+*+**++***++*****t***

246
247

257 .4
?<a

277
?74

cN3P 0,4
259 .^CCF A\JP
260.*
2ó1.**+É*+****¡+t*+**!ß+*****+**++*û*****'****++¡È*+ú*É**+*******++*****+û*¡t
262 ..
267 .4 TIiE ARGUHENT LIST HAS "'¡CH BCEN COHPLETÈO
264 *
265 * GEÀ¡ERATING THE STORAGE LOCATIONS FOR THE CALL-BY-VALUE ARGU{ENTS.
266 *
2ó7.**+++**+*+û*++****+*+.+*+***+******+!Èls+*+***:Ê+*+'***+**+*+*'t**r****++,**
2ó8.*
269 TTEHP SETA T
270 8C l5'++4*(eLÀBEL-8KTI¡VEC-tKTNDOPI
27I . âDO A¡IJP
27? î.TÊt{pg SeTC .rÀDDRËSS(tTSyptl

AIF ( 'CTE{PC' (I,3I EO ILST' I.AGB
AIF (I¿,TêÀIPC'{II3I EQ'DOP').AGB

?15 ETÊqPC DS F



PAGÊ ó

T CODE ADDRI ÂDDßz STHÏ SO'JRCE STATEÀIENT 20 SÊP 73

276 -^GA Â:'lcP
277 f-f=\IP SETA 6TEHP+I
Z7A AIF ( 6TËMP LT ALAEFL¡.AOO
279 .*
ZgO.**+****+*+***:È+r.t+**È**+¡Êû+*++**+**,sû**+#++*+++***û+ie+'*Û+*t!*'Ê!e+*È**Ê'ù
28t .*
282 .* TI.E STORAGE LOCATIONS HAVS BEEN GÊNERATEO

283 .*
2g4.+**+û**++{ú**t*+,t***++¡t+¡*¡ÈÈ**+*È++*+*+***+****f<:******:È++**********+!Ès
285 .*
28ó.+ CFECKTI{G TO SFE IF COOE FOR A BÀSE REGISTER ASSIGN'{ENT HAS TO BE

287 .* G=NERATËo.
zag .i
2gg.*++****+*+**)**+*+**+*+*+****+*+**+**+++*+**+*++*****+'È*+*'*:*t*+*t***a+
290 .+
29L .TPz AHOP
2g2 AIF (N'T3ASE EQ Ot.END
293 0R3p 11

i:'t i
296 BÄLR t9ÂSÊ'0
297 US lÀlc *' 8B^SE
298.sND FIE¡,ID



PAGE

20 SEP ?3
:T CODÊ ÂDDRl ADDR2 STHT SOURC: STATEMENf

3OO PLOTS sraRr o PRODUCT NJ:-r-qgoo VIRS¡ON vo97--DATE SEPT 1967

3ol Ë coovñlcnr'ïõãt- cÀt-Irõnnl¡ coHPUTER PRoDUcrs INc'
302 * FoR ¡e, svsr=ì'ã;ö 

-ói car-coii' 
-Tsotsoo sYsrEr{ 8oo BPI e-rRAcK

303 + ..^^r-.ts^.? ?
3O4 4 THESE CALCOHP PLCT RCUTTNES HAVE 8EÊN HODIFIEO AT THE UNTVERS¡TY

1os * ßF HANtroBÂ To RUN |IITH t{arFlv PRoGRAltls'

30ó +

33; T*.*.**:*+++*1.*+*+ú,i**+*È*,***+++*+*++*+È+**+***,s+**++*+**+:**'c+*++*******
309+ - 4
ãió * FoRTRAi{ LI¡IKAGE FoR PLor RourINE 4
311 *
3lZ * ENTRY PLOTS +
íiI " cÂLL PLcrst IBUF'NLoc'Lr'Évl
3t+ q isuF ri THE FIesr LncalloN IN A HoRK AREÂ *

3r5 ç ùLoc ii THE r'luHBER or wonos IN THE HoRK aREA +

3rá * toËv i¡ uoi useo tN rHIs sYSTEH Ï
317 4
31II ENTRY PLOT I{ATFIV TYPE ÉIi¡TRY POINT

3r9 ENTRY Paorl os-rYPE ENTRY PoIt'¡T

32O EXTR"¡ EñNOÃT TiATFIV ERROR {ESSAGE ROUTINE'

t2t e c¡r-l pr-oriioÃce,vpnc:,IPEN! - ^. ^---" ñ¡.É .n.oñr 
*

3?z * ilp;éË,vpÂcÈi Is THE PLDTTER PAGE co3RDfNATEs lN lt{cHES+

32, I ii;eH-ii THÉ PEN lNDtcAToR (LEGAL vaLUES ÁRE *

32+ * 2t3tl2tl1¡22t23¡999t-?¡-3¡-l2t-L3t i
3?5 *
326 ENTRY FACTOR &
727 x CALL FACTSR(F.{CT¡ .-?^^ -^ô cNfr
3?E t iièr is A "tuLTIPLtcATIvE FAcroR FoR ENTIRE PLor i
t29 t
330 ENTRY IIHERE 4
ããi o cALl HHEcs(RxPAGE'RYPÂGE'RFÀ'crl
332 * 'iàiôaCslnvoaGsl-Is iúi cunaeNr PrN LocArIoN *

33r t Àracr ¡i rxe cuP'neNT FAcroR Ï
314 *
315 ENTC'Y OFFSÊT

33ó * CALL OFFS-T(XÐFFTYFCTTYOFF'YFCT¡ 
*

337 + 
-ioii-ls'THE 

xPAcÊ oFFsET *

33r. * iãcr ii rHE xPA6' FAcrùc *

33e r Yò;; ii rHE YPAGE oFFSET 4

t4o * irci ii rH; YPAG! FAcroR i
31', 

**oo*o**+***+***+**++**+*+*****'F't++***+*:i*+*+*+**+'***s**+¡*+t+***+***+*'È*

34f *

lili rHESE rNsrRUcrrsNS REFER ro DrspLACËrENrs rN rHE srÂRrA Rourr¡{F.

346 * rH:y aRE ro-ãË'Úãõcico-rc r¡r: srÃniÃ ÀaurlHe ts $ÐDIFIEo cAUSING

347 + THtsE DISPLaéÈnc*is io ss cHq.'lcco oR' IF rHEsE RourINÊs ARE HADE

lr,s " INTo ENTRY Pf INTS ÀT soÀl; FU.ruRE DATE'

34? *
350 xEt'¡TSPEC E0u 246
351 XRET Eou 1124
352 XAr EQU 1592
353 *
)5+ 4

PLOT 0 0 20
PLOT 003 0

PLOTO040
PLOT0050
PLOT0060
PLOTat070
PLOfoos0
PLOT0090
PLOT0l00
PLOT0tlo
PLOTO I 20
PLOT0 I 30
PLOTO I ó0
PLOT0170

PLOT0 180
PLCT0l90
P LOT O 200
PLOT 02 I 0
PLOT0220
PLOTO230
PLOT0240
PLOT0z 50
PLOT 0 2ó 0
PLOT027 0
PLOT0280
PLOT 0290
PL0TO300
PLOT 0310
PLOT03 20
PLOT03 30
PLOT0140
PLOTO350
PLOT03ó0
PLOT O3 70
PLOT0 3 I 0
PLOTO390
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355 â
356 Ê

357 I{ATSL PLOTSTTSAVE ¡192¡29!.182lrl0¡
358+ USING Rl rlr ll
35.9+ cNcP o 14
3óO+ sT{ i+rrrr12ft3t 13 C0NTAINS CALLING SAVE AREATS AODRESS.

3óI+ BAL II'XËNTSP:CiO'T2t BRAT'ICH TO XENTSPEC ROUTINE

3ó2+Rlll OC Ht0'rCLó'PL3TS'
i¿¡N OC A(SÀV:¡ ADD1ESS OF A 24 HORO SAVE AREA

36++g THE H9OEL ARGU¡'ISI¡T LIST tS CRËATED

365+ oc x'92't AL3l STARÌlt
366+ Dc x¡82"413(LOC!3l
361+ DC Xr l0r r AL3( Ol
3ó8++
iag*o GENERATIIIG coÐc FoR TH= sraR RS.JTINES FoR THE ARRAY NA¡{ES

37O+Ê
3?l+ BC 15'*+32
372+ CNfP Zth
373+ DC Ci-O. . THE ARRAY TA'4E IS UNKNOTIN AT THIS TI¡{E

3?4+STARll BAL l5'xAt(O't2l ERAi{CH TO XAI
375++ TliE NÊxT rxñtÉ ¡õonÈssEs aRE CREATED AT RUN-TIHE BY THE I{ATFfV

376+* PROL9¡UE-¡ii*r_srrr DC ALI(0r,aL3(or LsT__ IS THE aDDRESS OF THE ARRAY

lle* DC ÂLl 12, 'AL3( Ot

3?9+ DC Alo)
380+ Dc x¡40' 'ÂL3(LOCl3l381++
382+* GEÀt=PATING THE OS-TYPE ARGTJI'IãNT L!ST TO BE USED gY THE SUBP'A'3GRA¡4

383+*.
384+45L1 8AL Ir{+4*3 AN II¡-LINE ARGUHENÎ LIST IS USsD.

385+Dc¡rggl,ÂLl(otF¡LLËDINLATER'BYAHvc¡NSTRUCTIo¡¡
38ó+ DC ¡r69r 'AL3lLOcl3l38?+*
388+* A TVC It{sTRUCTtC:.¡ MSVES AN ARRAY ADDRESS ¡NTO THE OS-TYPE ARGUIIENT

389+û LIST ÂT RUN-TIMs.
39O++
f9l+ {vc ABLI+4*1+l(SlrLSTll+l
392+ CNûP Or4
393+*
394+* GEi¡ERÂTIÀlG THE STORAGE LOCÂTIONS FOR THE CALL-BY-VALUE ARGU'IENTS'

39 5+*
396+ - BC 15'++4*t3-1-01
397+LoCl3 DS F

399 Â.XFZ BCR OTO T3 BE HODIFTED TO PREVÊNT REENTRY

4OO 8CR O'O
4O1 C!'|JP 0,4
1O2 * THIS I',ISTRUCTTON ¡1CVES CDDE TO ALLOI'I ENTRY TO THE OS-TYPE ENTRY TO

4O3 û PLOT
404 itvc PL3Tllzr,^XFl
4o5 r4vc aai zl4t tAxFL ALLor.ls ExEcurloÀt oF THE warFlv ENTRY T0 PLor
4c6 r¡vc AiFti+1,¡oez HIDIFIES CODË TO PRIVENT REENTRY TO PLOTS

407 * FIX LXP AT - .53
408 LÀ 3 '534O9 LNR 3¡3

00c
OFó
D10êE3EZ40
E4

'2C
58
,o0

,0 38

'404040
638

'00
ro0
)c0
)58

to44
r00
r58

Ìo 3D

IrO54

0000c
OOOFô

c0040

ocó38

ooo4c

BO29 00c45 c0031

o0c5c

124[ B054 C0Z5é 0c05c
,246 ^O54 

0024É oo05c
3054 35+O c0c5c oc54a

)035 3C035



C'I CODF ADDRI AOORz STHT SOURCE SÍATE'4çNT

B54C
I Â0c
B5 ÂO

I 59C

8514
8578
B 57C
8580
8584
1 000
B5CC

B0 3Â
4000
85DE
80qA
B5EO
B5D8
e 246

3000
4584

¡

, Ðc0c
ì c0F6
rcéclc3É30609
to1î4

t90F I
hi00O

I B0lc

'00F8

I ao24

o0554
0 0414
0 05Â8
0 05À4

o057c
00 580
0c584
00588
oc58c
c0000
oo5D4

oo0c2
c0000
005E6
000c2

8558 005€8 005F0
oc5Eo
oo24E

410
4LL
4t2
4t3
4L+
4L5
4t6
+L7
418
4!9
420
421
422
423
424
425
426
¿.27
428
429 NODEV
430

432
133
474
435

sT 3,LXP.
LE OTSTPSZrqE 0TFACT
sTE 0TFACSZ
SR 0¡O
sT 0, ¡¡Px
ST O,NPY
ST Or ICOLD
sT or xoLD
sr orYoLD
Lg 2r410fll
N 2 r ADDqSK
LTR 3t7
BC 4, NODEV
L 4ro(Or4l
cH 4rN999
8NE NCDEV
HVC CHECKX' XHAX
STH 4¡ LGLOEV
LA lO,AL¡Z
oRoP 11

USING ALIZ,lO
L 3cO(Or3)
BC 15'OPTAP
DROP 10

P AGE

20 sEP 73

PLOT0480
PLOT O490
PL0T0500
PLOT0530
PLOT 0540
PLOTO550
PLOT 0 560
PLOT0570
PLOTO580
PLOT 0590
PLOTO600
PLOT0610
PLOTO620
PLOTO630

PLOT Oó40

PLOTOó70
PLOT 0ó8 0

FACSZ=FACT*STPSZ

NP X=O
NPY=O
I COLD=0
xOL0=0
YOLD=O
LOAO LINKAGE

REHOVE ANY HIGH ORDEP. BITS
TEST FOR THREE ÂRGU'{ENTS
IF THREE,
.PICK UP THIRD ÂRGUI{ENT

CHECK ¡F RESTP.ICT¡ONS EASED
RESTRTCT¡3NS
EASE RESTRfCTIONS
STORE ÁS LOGICAL DEVICE
SET UP NEI{ EASE REGISTER

PICK UP COUÀTT
BRAI,TCH TO OPEN TAPE

c00c0
00802

0 000c
o00F 6

o0cF4

oo0Fc

4)7 4
4ãg *****+¿++**++*++,8++¿+**ù***È**+$8*+S**û+*)8{4+Ê+s****+**q*****Ê4***+*8q
439 4
û.4O * FACTOR a

44L+ Û

442 **+4+¿þ*+++**+È***+*t*¡È*'fr*t*++**+*+!****+*+****:t**!ù++:**+++8Ù**+*+++****
443 r
444 FACTOR HATSL FACTORT9TSAVET(84lrlOr
445+ USING Rl l2r lI
446+ CNûP Or 4
447+FACTOR STr l4rllrl2(l3t t3 coNTA¡NS CALLTNG savE aRSa's ÂDDRqSS

44g+ BAL ll'XENTSP=C(OrlZl eRAl'lCH TC XËNTSPFC ROUTIHE
449+Rl12 CC Hr0r TCL6TFACTÙR'
450+ 0c r\(sÄv=t AC9C:SS OF A 2+ HCRC SAVE AREA

45I+* THE HODEL ARGU{ENT LIST IS CREATSO
15?+ DC Xr84.,AL3(LfC2l,
453+ . DC x' lO' 'ALfl o,
4r4+*
455+S GENERATING THç 3S-TYPE ARGUH=NT LIST TO BE USEO 8Y THE SUBPROGRA¡1

455+*
45?+ABL2 3AL I'*+4+2 AN IN-LINE ARGUT'IENT LIST IS USED'
4;8+ OC Xr80'¡ÀL3(LOCZI¡
459++
4óO+* GENERATING THE STCRAGE LTCATIONS FOR THE CALL-BY-VALUS ARGU{ENTS'
4ól+*
4ê2+ BC l5r++4+f2-0-0)
4ó3+LOC2I DS F

464+ DRCP ll
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20 sEP 73T COD: ATDR1 AODRz STHT SOURCE STÂTETCNT

4É.5+û
4ó ó+*
467+ BALR 9,0
468+ USING *r9

0000
2 000
94ÂA

948Â
9484
94 8E
ç48E
94 AA
991 ó
94A6

c464

c0r00 470
co000 +71
oc5a8 472

47t
474

0c5a8 475
00588 476
oo58c 477
0058c 478
00ia8 479
00Ä14 480
005A4 48 t
004ó4 481

4e4

L 2TO(I } LOAD LINKÂGE
LE OrO(0'21 PICK UP FACTOR
LE ZtFÃCf
DER 2,O
LER 4;2
ME 2 ' 

XOLD
ST€ 2TXOLD XoLo=XOLD*lOLD FACTOR/NEH FACTORI
HE 4r YOLI)
STE 4TYOLD YOLD=YOLD*(OLD FACTOR/NEH FACTOR'
STE OIFÂCT STORE FACT
HE O. STPSZ
STE 0'FACSZ FACSZ=FACT+STPSZ

482 4 Â HATFIV ÍYPE RETURN
8C lsrXRSTl0r12, BRANCH T0 XRET RTN.
DROP 

,9

P LOT 0730
PLOT0740
PLOTO?50
PLOTOTóO
PLOT0770
PLOT0780
PLOT0790
PLOT0800
PLOTOs IO
PL OT 08 20
PL OT0 I 30
PLOT0840

4F6 ë
487 *È*É++ ++ ++*** +** *t+**+*t++*+Èt*****+ ***+$* {+ +**+****¡*+*+*+**++********
488û t
489 * }IHERE ø
4908 4
491 *,ù++*Ê*+****st+***++*+*+û**ü**i*t'f*+******'Ê+**+***+**t4*+*******Èf*Ê+*

- i33 L.=oa HArsL ïHER=recsAVEr(84çB4rB4rer0r
494+ USING RI13'll
495+ C¡{3P 0r4

DOOC 0OC0C 495+*HEqE STH 14rllr12ftll l3 CoNTAINS CALLI^lG SAvE ARIA.S ADDRESS
COF6 OOSFó +97+ BAL II,XENTSÉEC(o,12) EqANCH TC XSNTSPEC ROUTINE
éC8C5D9C54O 498+Pl13 DC qr0' 

'cLófWHËRE'4r.:4 499+ 0C A ( SAV¡ I ADDq,a SS OF 
^ 

24 t{oRD SAVE ÁREA
5OO}* TI-E HOOSL A.q,GUME.IT LTST IS CR,EATED

I óB 5Ol+ OC X,84. ¡ AL3( LOCII I
lóc 502+ DC X.34. rAL3(LCC32|
I70 50f+ Dc x.84.,413(LOC33l
ooo ;33:. 

Dc X' ror r AL3( ol

506+* GE¡.¿ERÁTTNG THE OS-TYPE ARGUHENT LIST 10 BE USED BY THE SUBPROGRAI{
' 507+*

B02C O0tó4 509+ÂBL3 BAL t,¡ù+4+4 AN IN-LINE ARGU|{ENT LIST IS USED.
ló8 509+ DC XroorraL3(Lfclll
tóc tlo+ Dc xroo. rAL3(Lcc32¡
t70 5ll+ Dc x.8or,aL3(Loc33,

5L?+*
513++ GE{ÊRATING THE STORAGE L0CATI0NS FOR THE CALL-BY-VALUE ARGUHET{TS"
514++

803C O0l?4 5 I 5+ BC I 5 r *+4+ ( 4- O-0 I
51ó+L3C31 DS F
517+LgC32 DS F

518+LOC33 DS F
5t 9+ OROP I I
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52o+4
521+4
522+ BALR 9rO
52r+ USING +r9

I OOO

¡o l2
t432
ic00
,4L2
tooo
| 000

:464

ocooo 52+
525

oolB8 526
005A8 527
o00co 528

00464 533
574

PLOT 09 I O

PLOTO920
PLOT 0930
PLOT0940
PLOT0950
PLOTO9ó0
PLOT0970
PLOT0980

0C588 529 î¡OFACT LH 4'5'XOLO PICK UP XOLD AND YOLD
OO0OO 5JO Sf 4tO(O'Zl STOg'E XOLD AS FIRST ARGUHENT
OOÛOO 531 ST 5rOlO'3¡ STORE YOLO AS SECOND ARGU¡IENT

532 T Â HATFIV TYPË RETURN

Li{ 2.4r0lLl LOAD LINKAGE
LTR 3,3 TEST FOR THREE ARGUHENTS
BC 4TNOFACT IF THREET
L 5TFACT PICK UP FACT AND
ST 5rO(Or4) S ORE AS THIRD ÂRGU{ENT

BC l5rXRET(Or12l BRANCH ÌO XRET RTN.
DP.OP 9

OFFSET
538 *
539 *
540 +

a
s

)00c
.oF6
:C6CóEZC5El

,D8

:EO
.F4
)00

ìo34
,08
ioc
.EO
iq4

Ì048

541 +e+++ù+++**++*t+**+****S*++*tSf*****++++++È+,F****t<***s****4**q**ù**¿iÈ+
542 4
5{3 CFFSET HATSL OFFSSTT9¡SAVET(84r84r84r84lrlOr
544+ USING Rl l4'll
545+ CN3P Or 4

OOOOC 546+OFFSET ST}I 14III¡I2(I3I 13 CONTAINS CALLING SAVE AREA'S AODRESS
00t86 :47+ 3ÂL II,XSNTSPEC(0r121 ECANCH TO XENÍSPEC P.OUTINS

548+P.1I4 DC HIO'¡CLó'CFFSET'
549+ DC A(SAV=I ACDRSSS OF A ?4 HORD SAV€ A,REA

55O+* THE ATODEL ARGU{E\T LIST IS CRFATED. 551+ 0C X.84. ¡ AL3f LfC4l I
552+ DC X.84.¡AL3(LOC42r
551+ OC Xr84.rÀL3(L.lC43l
554+ DC Xr84.rAL3(L3C44l
5t5+ DC x'lor'AL3(0,
556+4
557+4 GSNERATING THE OS-TYPE ARGUHENT L¡ST ÏO 8E USEO BY THE SUBPROGRAÈI
55 3++

OOID4 559+43L4 BAL I'*+4¡È5 AN I\-LINÊ ARGUHãNT LIST TS USED.
5óO+ DC X.Q0.rAL3(L1C41l
5ól+ DC X.OO| 'AL3l LCC4ZI
562+ DC XrOO.rAL3(LCC43l
563+ DC X.80r ¡ AL3l LOC44l
56++t
565+Ù GSNfRÁTING THE STORAGE L9CATIONS FOR THE CALL-BY-VALUE ARGU'{ENTS.
566+*

oolES 567+ BC I 5, ++4* ( 5-O-0 I
568+LÐC4I DS F
569+LOC42 0S F
570+L3C4l DS F
571+LDC44 DS F
572+ DROP I I
573++
574+*



' coD:

. ooo
ro00
|000
r000
i 000
r002
'.464

)00c
-uro
70306E3+040
tt4

?40
,-44
l4a .

)oo

3 02C
t40
244
248

to 3c

ÂDORT ADORz STIlT SOURCE

575+
57 6+
511
5?8
579
580
581
582
583
584

STÂTEI'IENT

BALR 9¡O
USING +r9
LH 2c5r0lIl

PAGE 12
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PLOT t050
PLOT l0óO
PLOT 1070
PLOT I 0 80
PLOTt090
PLOTT lO0

00000
o0Ð00
cc000
0 0000
c 0000
0028c
004ó4

2rO(Or2l
3rO(Or3l
4o0(O¡41
5r0(Or5l

L
L
L
L
STH 2r5rX)FF
Bc t5,xRETlC'121
DROP 9

* LOAD LINKAGE
4 PICK UP XOFF
* XFCT
* YOFF
* YFCT
* STORE XOFF,XFCT'YOFF'YFCT

ERANCH TO XRET RTN.

--464

!.0 2c

587 +
5gg ú*t***f*+¡â++**,t++t*¡*++**+#**+*****++*+**{¡*+*++***********+ü****+*f**ü4
5894 4

590 * PLST *
591 * ---*__* 

*
59Z *+*++**+á+*+*++*++!***+*Ê*+ü+*****'È**$+**¡t*#+¡ü++*Ëú****+'f++********+*a*
593 Ê

594 PLOT HATSL PLOTrl0rSAVEr 184t84¡ B2lrl0r
,95+ USING Rl l5'll
596+ cN,lP o¡4

loooc 597+pLOT STr{ 14rlIr l2( I3r 13 CONTÀtNS CALLTÀtG sAVE AREA'S ADDqESS

OOJF6 595+ BAL I1'XE¡ITSPICIO'T2¡ SRANCH TO XENTSPEC ROUTINE

599+Rlt5 DC HrO'..cLórPLDÍ'
600+ DC AISAVEI ÂODRESS OF A ?4 I{ORO SAVE AREA

ó01+' THE ¡IgÐEL ARGUMINT LIST IS CREATED
ó02+ DC X'84rrALl(LOC5ll
60l+ DC Xr84'rAL3(LOC52l
604+ DC X'82.'4L3(L3C53l
ó05+ DC X. lO. ¡AL3lOl
ó06++
607+* GEI'¡IRATING THE OS-TYPE ARGU¡TEÌ'IT LIST TO 8E USED BY THE SUBPROGRA!{

ó08+*
OO23C óOì+43L5 8AL I'*+4'4 A¡{ fI{-LTNE ARGUHENT LIST IS USEO.

ólo+ 0c x.o0'rAL3(L9C5l'
óll+ DC ¡rggt 

'AL3(L9C52ló12+ DC Xr80"AL3(LOC53l
ó1 3+*
ó14+* GEN:RATING THE STORAGE LOCATIONS FOR THE CALL-BY-VALUE ARGLITIÊNTS'

6l 5+*
ooz+c ó16+ BC l5'*+4*(4-O-Ol

ó17+LOC5I DS F

ól 8+LOC52 DS F

ó1 9+L0C53 DS F

620+ oRoP ll
6?L+*.
6ZZ+*
623+ EALR l0 r 0
62++ US¡IJG *'lO
625 * HSDIFIFO BY PLCTS TO ALLoW INTRY TO PLOT.

00+64 62ó ALTZ BC 15'XR5T(O' 12I BRANCH T9 XRET ROUTINE

OO27A 627 BC I5'PLOT2 BRANCH AROUNO THE OS-TYPE ENTRY POINT'
628 +
629 * CODE FOR AI.I Os-TYPE €À¡TRY POI NT
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.T COOE

D0 0c
c008

^296o008
A29A

o 001
A2F6
l0 00
2000
30c0
4000
¡ ?<E

Â32Â

a38C
AOA4

A38E
A.O7 E

A38C
Á 0óE
a012
Â 07ó
Å074
AOA4

)000
)o00
tooo
i000

a390
AO92
L12 L
¡38F
aoÂ4
a l94

A32A
0003
è 271
a336
¡ ñça
al35
ó384
a 058
¿0c8

A61E
I AODO
I Ê ót)4

o0coc
00008

00484
ocoo I
004E8

00001
C C 5¿r4
00000
00000
ooco0
0 Joo0
oo5AC
00578

oo2F2

oo5Dc
oc zcc
OO5DA
o028C
002c0
o02c4
oc2cE
oo?F2

O O5DE
002E0

005 78
o05DC
o 0¿F2
oo5=2

o0 578
00003

o143F
o 0584
c0335
00 58¿'
o05D8
00336
o 0l1ó
o 0923
008óc
o0 3lt
oo?22

PLOTt240
PL OT I 250
PLOT I 2ó O

PLOT I 270
PLOT I 280
PLOT I 2e 0
PLOT I 300
PLOT l3 tO
PLOTl320
PLOT t 3 rO
P LOT I 340
PLOTt350
PL OT I 3óO
PLOT I 370
PLOT I 380
PLOT I 390
PL0T 1400
PLOT14l0
PLOT T42O
PLOT 1 43 0
PL OT I 440
PLOTl450
PLOTI4ó0
PLOT I4?O
PLOTI4BO
PLOT 1490
PLOT I 5OO
PLOT I 5 l0
PLOTl520
PLOT I 530
PLOTI 540
PLOT 1550
PLOTI5ó0
PLOT I 57 0
P LOT t 580
P LOT I 590
PLOT ló00
PLOTl6l0
PLOTló20
PLOTló30
P LOT I ó40
PLOT 1650

ADORI ADgR2 ST'{T SOURCE

630 +
ó¡l PLtfl
632
63'
634
635
636
637
638
639
ó40
64L
642 PLOT2
643
644
645
546
641
648
649
ó50
ó51 * coDE
652
653
ê54
ê55
656
657
ó58
ó59
éóo xlFF
óól xFCT
66? YJFF
óó3 YFCT
6ó4 ++
ó65 ICGT20
óó6
667
6ó8
óó9
ó70 ICGT30
67t
612
671
674
675 TESTIC
676
677
ó78
ó79
ó80
ó81
682
é83
684 MVPNUP

ST AI EM: NT

8C 14
ST¡t l4r 12, L2( ¡.31
LA 3¡8
SR l5r3
LR lO,l5
LA 9,SAVE
sr 9,3(l3t
ST L3TSAVE+4
LR 13r9
LA 2r I
ST 2I 

=NTFLGLH 214rO(11
LE OrO(0r21
LE 2rOlOr3l
L 4r0(Or4l
LH I'3'BUFID
ST 4INEI¡IC
LPR 4t4
cH 4 ¡ TEI{
BC 4, TEST IC
FOR CFFSET ENTRY

cH 4rTtlTY *
BC lo, ICGT2o È

SH 4¡TE¡'l ê

sq or XoFF *
DZ o'xFcT 'ü
sE 2'YoFF 'a
DE z,YFCT +

8C 15,TEST¡C *
oc 8.0.0. *
DC ¿rl.o' a
DC E'O.O| 4

oc Erl.ot *

CH 4 ITHTY
BC l0' IcGT30
oI NEr{ICrX.8O.
SH 4 

' 
T}ITY

sc l5'TESTIC
STH 4 r ELKN
LNR 4¡4
sT 4rNEr{IC
LA 4'3
HVI cLst{T+lrx.Fo.
C 4r ICCLD
BC 8 ¡ TESTX
sT 4, ICOLD
cH 4'TWC
BC 4,TESTX
8C 2, ¡IVPNUP

IC 9rPNDÀICD
LH I 

' 
PND:'¡CT

BC L5 ' STPEN
I C A, PNUPCD

I{OÐIF¡ED BY THE PLOT ROUTINE

REGISTER 15 HUST AL¡{AYS POINT TO PLOTI

USING OS-TYPE SAVE CONVENT¡ONS

SETTING THE ENTRY SEQUENCE FLAG NEGATTVE

ENTFLG IS THE ENTRY SEOUENCE FLAG

LOAO LTNKAGE
PTCK UP X
PICK UP Y
PICK UP TC IN R4
LOAO BUF TNFORHAÎION
NEi{IC=¡C
IC =ABS ( IC I
IS IC LSS TO

YES'BRÂNCH TO TEST IC

15 lc Lss 20
Nù'8RAi¡CH TO IC GT 20
YESr IC=lC-10

x = ( X-X cF F | | xF C'f

Y=fY-YOFFI/YFCT

GO TO TEST IC
OPTIOÀ{AL FOR OFFSET ENTRY

ls Ic Lss 30
NO,BAANCH TO IC GT 30
YES,SET SIGN BIT ON'BUT LEAVE NEHIC

I C= I C-20
GO TO TEST IC

8L K¡¡= I C

NElllC=-IC
IC=3
SST CLCSE SI{ITCH ON

TEST IC
IF tC=ICOLD'BRANCH TO TEST X

ICOLD=IC

IF tC LSS 2'BRANCH TO TEST X

IF IC GTR 2'BRANCH TO HCVE PE\ UP

IF IC = 2rLOÂD CD=PEN D0HN CODE

LSAD CNT=PEì oor{N couNT
GO TO SIORE PEN

LOAD CD=PEN UP C3DE



PAGE I4

CT CODE ADDRT ÂDDRZ STHT SOURCE STATEVÊNT 20 sEP 73

OC8óE 685 LH 8'PNUPCT LoAD CNT=PEN UP COUt\tf PLOTIóóo
co000 ó86 STPEII src a;o(o,t t sToRE CD IN BUF PLOTÌ670

OO32E f,87 BXLE II2TTSTPCT ÍNCREASÉ BUF AND BRANCH IF NOT FULL PLOT1ó8o

OOóFI: 688 BÂL I I 'I{BUF I{R'ITE BUF I F FULL

oor32 6qe Bc t5'svPeE 8RA|'¡CH TC SAVE PEN CODE PLSTITOO

OO3IE 690 TSTPCT BCT SrSTPSi'I DECRTASE COUNT AND BRANCH IF NOT O PLOTTTIO

oo514 691 SVFHE sfc g'PtlovE savE cuqRËNT PÊN CODE PLOTI720

óe2 TESTX sR 4¡4 DX=O R4-OX PLOT1?3O

691 SR ó16 K=0 Ró-K PLOTI740

00588 694 C: O' XOLD tS X=XOLD PLOTI750

o04oó ó95 Bc ITTESTY YESTERANCH TO TESI Y PLoTlTóo
OO598 ó96 STE O'XOLD NOTXCLD=X PLOT177O

697 LPER 4rO PLOT1780

CO5¡.4 698 l{E 4TFACSZ X=X*FACSZ PLOII790
oo5Ee ó99 cE 4rCH=CKX cHEcK sIzE oF x
OO37C ?OO BNP ROUNDX SIZE OK

?OI }¡TO 'X PLOTTEq LITIT EXCEEDEOI
cit3P o ¡ 4
BAL I ' THBOOOóA SRqNCH AROUNO I.IESSAGE

OC AL2I28I TEXT LENGTH
DC B.OOOOC00000000000r Mcs FLAGS
DC CiX PLSTTER LI ¡,IIT EXC=ËOEO''

?07+IHAOOO6Â DS OH

^620.1000
Â 0Eo
Â4BO
AOE4
AODO
A 196

a33Â
AIB8
433Â

Þ )56
a39A -

^LzE

þ126

o793052ta3C5

I 00ó4
I

' A3i2
I A3¿Á
I A74Z
I a)46
I

) t146

702+
oo374 70t+

704+
7O5+
7Oó+

svc 15
ASEND IOO
DS OH

X LÊR,GER THA\ lOO IN"

LA I'IOO LOA9 PARAHETER REG I
SVC 13 LIT{K TO A8¿ND RCUTINE

ROUI{D AT¡O FIX Xoosao ?13 RCUNÐX AE 4'RI'¡OCON
oo59a 714 AW 4r FXCON
co59o 7t5 srÐ +rfEHP
oo594 ?ló L 7'TEüP+4

a702 00550 733 CiLC9X
7t4

0048F 735
oo3c4 73 5

777 +

oc54c ?38
73?

703+
709
7l o+

00064 7t l+
1L2+

PLOT1810
PLOT I 820
PLOT I 830
PL OT 1 840
PLOT1850
PLOT I 8ó 0

1L7
0o394 718

719
720 e
721 *
722 ¿

72t *
724 e-t25 t
't26 t
72'l *
72A s
129 4
730 +
731 4
732 e

L fER Or O

8C ll 'cÂLcDxLNR 7 I7

TI-IIS CODE EI{SURES THÀT Nf HATFIV PLST BÂTCH PROCESSING CONVEI'¡TICNS
ÀnÉ-violÃreo. ERRoR FLAGS ARË sET IF aNY aRE. THE usER HUsr
NoTPL0TTcTHELËFTcFHISSTARTINGPOSITI0NA^|DHUSTFINISHTH-t
PLOT I{¡TH THs PEN SITUATEO FURTHER RIGHT THAà{ THE RIGHTI'1OST POINT

PLOTT-ED I¡{ THE PLîT.

à¡se - LscqL x oRIGIN PSINT
GBLPT - ACTUAL PLOT P,IsITION r.1ÉASURED IN pLOT STEPS (lE. 100/INCHI
LCLPT - PLST POSITION RELAT¡VE TO CURRENT ORIGIN"
RECI STER USAGE

9 - CO'{TqTNS GBLPT.
8 - WORK REGISTER USED IN SETTING

L ?,BASã
ÂR 9r7
CL I CLStiT+ I- X. FO.
RNE CK\3RG N9. CH¿CK FOR

DETERfiINTN¡G FINAL Y CO'SRDINATE POSITION
LE z'TTHO
Lt¡sR 2r2

I
)
)

GBLPT = BASE
CHECKING FOR

ERROR FLAGS.

+ LCLPT

Az:tL
a 17ó

IENO OF PLOTI
NEI{ ORIGIN

) A2FE



T COOF Á)ORI ADDRz STMT SCURCE STATE{ENT

ô 10Â
Al lrE
o90l
A3L2
430Â

9r90
AlÂ4
A 324

Êt84
a 302
ê 306
Â198
o 00t
Ât0F
A274
A3OA
AI.A4
430Â

¡32Ë
AV2E
at88
ó00t

Á f3E

^2?AA }38

Ê356
A39E
,I IFE

ÂIFó

7D3D6ElElC5

o0l E

A352
Ê,344
,342
4346

Þ 2L6

È.332

00558 740
oolBc 141
c000t 742
005ó0 743

0057c 161
0057c 7ê2
0040ó 763
0c001 '164

765

o05sc 767
0c478 768
o058c 769

110
005A4 771
ootEc 772
oo44c 773' 714

c ?rRXP
BC ltrDlt
LA 8rl
sT L lrf\¡FLG

PAGE 15

20 sEP 73

PLOT2000
PLOT20IO
PL OT 202 0
PLOT 20 l0
PLOT 2040
PLOT 205 0
PL OT 20 óO
PLOT2070

00558 744 L ?, qxp
745 * DETERMINING CO9RDINATE LOCATI3¡¡ TO CLOSE FILE A1.

00190 146 DLl LA 7,400(0,9'
oo3F2 747 BC l5,NÊXT0X
0C578 748 CKNSRG L E,NEHIC

749 LTR 8,8
oozo2 ?50
00550 75L

8C II,TESTL NO.

CHECKING lF (GBLPT >= RXPI
YES.

S=T HARNING HESSAGE FLAG

CHFCKING FOR A NEI{ ORIGÍN
I S NF}IIC NEGATT VE

8AS==BASE+LCLPI
IS GBLPT < LXP ?

SSTTIT¡G r**O* raOn.
RETURN HITHOUI OO¡NG PLOT
TS GBLPT > RXP ?

RXP = GBLPT

0 x=X-NP X

NPX= X

ST 9,8ASE
00554 ?52 TESTL C 9!LXP
oo3E6 753
00c01 15+
0055c 755
oo4c2 156

BC ll'TESTUP NO.
LA 8,1
ST S,ERFLG
BC I5,EXIT

BC I3'ÀiEXTOX NO.
ST 9.RXP

c0558 757 TESTUp C 9,RXP
003F2 158
00558 759

7óO I'¡¡XTDX LR 4r7
s 4'NPX
sr TrNPX PLOTl8e0
BC IO,TESTY IF DX IS POSITTVE,BRANCH TO TEST Y PLOTT9OO

7óó T€STY SR 5.5

LA ó'l(0'ó| K=K+l
LPR 4¡4

PLOTl9t0
PLOT I 920

R5-DY PLOï1930
PLOT 1940
PLOT t 950
PLOTI9óO 

I

PLOT L970
PLOT t980

DX=-0 X

DY=0

È'lE 4'FACSZ Y=Y*FACSZ
CE 4¡CHSCKY CHECK SIZ= OF Y
9À¡q ROUNOY S I ZE OK
¡{T.] .Y PLOTTEq, LI\,tJT IXCEEDEDT

775+ CÀ{3P O'4'
OC4+4 776+ BÀL I,IHSOOOgA SRANCH AROUI.¡D HESSAGE

777+ DC AL2{28I TEXT LFNGTH
773+ DC 8.0000000000000000. ¡1cs FLAGS
779+ DC C'Y PLOTT:R LIHIT EXCEÊOED.
780+IHB0OO9A DS 0H
781+ SVC 35
782 ABEND 30 Y LÂRGER THAN 30 IN.
783+ DS OH

OCùTE 784+ LA I,3O LOAD PARAqCTER REG I
785+ SVC 13 LINK TO qSEND ROUTINE

OO5ÂO 786 P.DUNDY ÂE 4,RNOC0N ROUND ATID FIX Y

CE 2TYOLD IS Y=YCLD
8C S,TESTDX YES,BRANCH TO TEST DXDY
ST€ 2 ¡ YOLD
Lp=R 4¡2

il0 r YOLD= Y

aw 4, Fxc,JN
sTD 4 r TE'{P
L ?'TEHP+4
LTER 2 ¡2
8C tl,CALCDY
LNR 7 ¡7

00598 187
0c590 788
00594 789

790
00464 791

792

00530 794
793 CALCDY LR 5.7

S 5'NPY DY=Y-NPY



PÂGE t6

T CODE

a332
þ.224
6002

A246

A 3Aó

óo04
A3A6

alz^
þ?1 4
A32¿.
D 332
4316

t??r
a214
r4eo
A3D6
,544

^?F6
429?

AZF tr

. A29A
D00c

c464

I 000
c464

10 00
0000
0000
0000
0c.0 0
0000
0000
0000

ÉDORI ADDR2 STHT SOURCE

00580 795
00478 796
00002 797

798
799 TESTOX
800

00494 801
802

oo5F4 803
804
805
806

00004 807
oo5F4 808

809 F¡lDl c
oo578 810

oo4c2 8l I
0057C 812
00580 813
00584 814
0c588 815
oc58c e16
oo4c2 817
ooóFE 318
oc624 I 19

' oo792 8ZO CLSI¡T

STATEH=NT

ST TrNPY NPY=Y
EC IOITESTOX TF DY IS POSITIVSIBRANCH TO TEST DXDY

LA ór2(0ról K=K+2
LPR 5¡5 DY=-OY
LR 7 t4
OR 7T5 IF DX AND DY ARE BOTH ZERO

8C 8 
' 
ENDIC BRANCH TO EI'IOIC

CR 4¡5
BC TI'PLTALG TF DX GEQ DY'8RAI¡CH TO PLOÎ ALG

LR 7t4
LR 4¡5 SXCHANGE DX A¡.|D OY

LR 5t7
LA ó '4(O' 

6l K=K+4
EC I5'PLTALG SRANCH TO PLOT ALG

SR OTO RSTURN FROI{ PLOT ALG

TH NEI{TC,X'FF! IF SIGN BIT OF NEHIC IS OFF

BC 8,EXIT BRANCH TO EXIT
Sf O'¡¡PX NPX=o
ST Or NPY NPY=O

sr o' lcoLD ICoLD=o
ST O' XOLD XOLD=O

5T O'YCLD YOLD=o
8C. 4'EXIT IF NEI{IC IS POSITIVE 8R'ANCH TO EXIT
BAL II'VIBUF T¡RITE PARTTAL EUFFER

BAL II IHBLK HRTTE BLOCK AODRESS

BC OICLTAP TF CLOSE SHITCH IS ON'BRANCH TO CLOSE

20 SEP 73

PLOT2080
P LOT 2 090
PLOT2 100
PLOT 2 I lO
PLCT2 120
PLOT2 130
PLOT2 140
PLOT2 150
PLOT2 lóO
PLOT2t70
PLOT2180
PLOT2 190
PLOT 2 200
PLOT ZZ I O

PLO'|2220
PLgf 22)o
PLOT 2240
PLOT 2250
PLOT 22ó0
PLOT2270
PLOT 2280
PLOT2290

. PLOT2300

PLOf 2 3f 0

PLCT 2340co5AC A22 E.xll
923 4

82+ I
825 *
8?6 4
a27 *

00544 BzA
429

c04E0 830
e3t

oo544 A32
oo4E8 A1t
o0ù0c a34

835
836 +

0046+ 837 HATP.ET
838
839 SÂVE
840 E I{TFLG

004ó4 84r AGBZ
842 TTHO
843 BÂSE
844 LXP
845 RXP
846 ËRFLG
847 HNFLG
848 ADEF.R,

849 E r'lN

ST'q l,3.BU|-ID SAVE 3UF TI,IF9RfATIOIJ

DFCIDIl¡G I{HTCH PETURN SSQUE¡'¡CE 10 USE

A WATFIV RETURN. OR AN.IS-TYPÉ RETURN
A HATFTV RETURI{ OR AN OS-TYPE RETURN

L 3r3ÀITFLG
LTR 313
8C I, WÂTRET
SR 3r 3
ST 3' E\TFLG
L l3'SAvE+4
LY 14rl2r t2(I3t
BR 14

TESTTNG THE ENTRY SEQUENCE FLÂG.
IF FLAG IS ZERO
ERANiH TO HATFIV RETURN SEOUENCE

RESEì-TING FLAG TO ZERO

USING OS-TYPE RETURN

HATFIV TYPE RETURN
8C I5'XRET(IzI BRANCH TO XRET RTN.
DS OF
OS 24F + CONSTAI{TS AND VARIABLES
oc Fror
8C 15rll24(0r121
DC E.11.l
DC FrO.
DC F.0r
DC FrO.
DC FrC'
DC F.0r
cc A(EF.10Rll
DC Fr0l



r CODË ÂODRI AODR2 STHT SSURCE STATE¡I:NT

PAGË 17

20 sEp 73

000
coo
000
000
300
00q
c000 00000 00
0 c000000000
000
(00
000
00100000001
o0 I 0000000 I
001
ool
001
FFF

85O SVR3 DS 
'F 

PLOT2400
B5t ¡¡¿¡{lC DC F.Or PLOT24IO
852 NpX DC F.Or PLOT242O

853 Npy 0C FrO. PLOT243O
854 ICOLD DC Fror PLOT244O

BS5 XOLD DC FrO. PLOT245O

856 YOLD DC F.Or PLOÌ246O
PLOT2470857 TÊitP DC D.O.

859 FXCOr{ DC X!4=OOCOOOC0OOOOOOT PLOT248O
959 RNDCON OC ErO.5. PLOT249O

860 F4CSZ OC E.O.O! PLOT2500
g6l FACT DC Er l.O! PLOTZ5IO
862 BUFID OC 3FT¡' I-¡'¡EXT LOC tN BUFFSR'T-ONEr3-LAST LDC TN BUFFER PLOT252O

863 EUFA OC 4FI1' I\I¡ITIAL BUFID ANO BUFLK VALVES FOR IST BUFFER PLOT253O

864 BUFLK DC Frl. SIARTING LOCÂTION OF NEXT RECORD PLOT254O

865 BIJFFL DC F'II FICST DATÂ LDCATION TN NEXf RECORD PLOT?5'O
8óó B'JFC¡{T DC F¡l. COU¡{T FOR LAST RECORD HRITTEN PLOI25óO
a6? AD9{SK DC X.OOFFFFFFT PLOT257O
Bóff T{O DC Ht Z. PLOT258O
g69 TEN DC H. l9r PLOT259O
gz6 THTy DC H.ZO. PLOT260O

8?l Tr{rY Dc H.3Of P LOT2óIO
A?2 LGLDEy DC H. llr PLOT2620
3?3 BLKr¡ Dc Hr t. PLOT2ó30
87fì F¡13VE DC HrOr PLOT2ó40
875 tr9ç9 OC Hr 999 '
876 CH:CKX DC E. to00o.. qAx sI zE oF x* loo
877 CHSCKY DC E'3000.¡ HAX SIZE 0F Y*lOo
874 XqAx OC 

=r 
IOOCOO" I X¡'IAX=10C0 lN.

PLOT2ó50879 aÈ
88O * CCDE FOR 8 VECTOR ROUTINES HITHOUT NOP PLOT26óO

881 PLTALG LR 9¡4 NC=DX R4=NC PLOTZó7o
882 La I r 5 NR=2*DX R5=CBCO PLOT268O
gB3 LR 7 t4 NA=DX R6=HJCD PLOTzó9O

98+ SLDA I r I NT=2*DX R7=t{A PLOT270O

BB5 IC 5,CrrBCD(ól CBCD=CHBCD|JI R8=NR PL0T271O
886 IC ór qAJCDtó I HJCO=HÂJCD( J ¡ R9=NT PLOT272O
8A? STLO3P STC órO{ 0r I I STORË HJCO IN 8UF PLOT2730
8888XLE7¡SISTBFNÂ=NA+NRTIFNALSSNT'BRANCHToSTBFPLolzT4o
889 SR 7,9 NA=NA*NT PLOT275O

89O src 5ro(0r1t sroRE cEcD lN 8UF PLOTz?óO

89I STBF BXLE 1,2,++8 TEST FOR FULL BUFFER PLOT277O

89, BAT II'HBUF I{RITS
893 BCT 4TSTLSOP NC=NC-I'IF NC GTR OTBRANCH T0 REPEAT PLOT279O

894 BC I5'ENDIC EXIT PLOTzSOO

895 +* PL0T281O
896 HBLK ST'4 IT3TBUFID SAVE BUF INFORHATION PLOT282O
89? LH 3 r SLKN Plor283o
S98 CVD 3'TEHP CONVERT BLKN TO DECIHAL PLOT284O
899 LA 3,1(0,3t PLOT285O

9OC STH 3TBLKN INCREASE BLKN 8Y ONE PLOTZ8óO

9Ot, L ?TTEMP+4 PICK UP DECI{AL BLKN PLOTz8?O
9O2 SRL 2¡4 SHIFT OFF SIGN PLOT288O

9O3 SCDL 2T4 SHIFT UNITS DIGIT AND PLOT289O
go4 sRL 3¡27 DOUBLE PL0T29OO

000
030

o00t
Â6DL
ÀóDó
I OOO
A3C6

I 000
A3CE
A ¿80
Â lB8
þ 246

A35:
Â39¿
þ342
300t
A 194
434é
0004
o00+
o0 l9

ooool
fot2c
oc92+
c0000
ocó 14

ooî00
ooótc
ocóFE
ooó0ó
o04 14

oo5^c
oo5 s2
oo590
o o0ct
Ðo5E2
oo594
oo004
oo 004
oo0lB



;T CODS

4626
0619
o008
Aó7ó
0004
ootB
A 626
a673
o 108
Á 610
o004
ocl I
A5?ó
! 6óD
oooE
ÂóóÂ
Â 634

^622

A45ê
)o00

)aqc
iooo
)o00
o00c
o 0ùó
toos
FO30

À146
looE
EO34

A+92
looo

J 9BC
OBE2
0000
o008
FO30

,478
lo o8
É034

ÂOORl ADDRz

0 0874
oc8c7
0 0008
008c4
o0004
OOOIB
0 0474
ocEcl
o0008
0 c33E
o0004
Ð0c18
00874
OOEBB
000 08
00888

' 00888
00470

00óÂ8

0000c
I C00ó
?0008
c003 0

0 có94
0c008
00034

ccó80

00008
00030

o06cc
03008
00034

STHT SOURCE

905
90ó
90?
908
909
9lo
9t I
9lz
913
914
9t5
916
9t7
918
919
920
92L
922
923
924+
925+
92ó+ BL KCB
927 +
928+
9?e+
930+
9l l+
932+
933+
934+'
935+
936+
937+
938
939+
940+
94 l+
942+
943 HOUÁ1C B
94++
945+WOUTC 5
946+ DUXCB
9+7 +
948+
949+
95 0+
951+
952+
95t+
9r4+
955+
955
957 +
958+
95 9+

STATEH=NT

LH 5,åKTÂ5I3' PICK UP CODES FOR UNTTS DIG¡T
irc 5' BKND+15
SRL 5,8 A¡ID STOR,E COOES IN ELOC( RECORD

sTc 5, BKN9+12
SROL 2¡4 SHTFT TENS DIGTT AND
sq,L t¡27 o0UBLE
LH 5,8KTAB(3¡ PICK UP CODES FOR TÊNS OIGIT
sTc 5 r 8KN3+9
SRL 5¡8 AND STORE CODES IN BLOCK RECORD

STC 5 
' 

BKN¡+ó
SROL 2¡4 SHTFT HUNIDREDS DIGIT AND

SRL )T27 DCUBLE

LH 5T8K1AB(3I PICK UP CODES FOR HUNDREDS DIGIT
STC 5c BKNf,+3 t
SRL 5r8 AND STChE COOES IN BLOCK RECORD

slc 5r EKNJ
LA 4'BKCD LOAD ADDR AND COU¡IT FOR HRITE
LH 5 r BKCNT
HRITE BLKCBTSFtPTOCS' f4lrl5l
CNf,P O.4
BAL L¡*+24 LOAO DECB ADDRESS
DC FIO' EVENT C]\TROL BLSCK
DC X'OO' TYPE FIELD
OC XI20' TYP=.FIÊLD
DC AL2(OI LENGTH
DC A(PTOCBI DCB ADDRESS
OC AfOI AREÂ ADORSSS
9C A(Ol RECOCD PSlr'¡TER t{3CD
ST 4'12(IrOI ST']RE AqEA ADDRESS
sTH 5tóllrOl ST0qE LE!'¡GTH
L 15'8II'OI Lf,ÀO DCB ADDRESS
L I5'+8(O'I5' LfAD RDT.IR ROUTINE ADOR

BALR 14'15 LTNK T9 RDI{R P.OUÍINE
CHECK BLKCS
LA I'BLKC8 LfÂ9 PARAHÉTÈR REG 1

L I4r8fC, T I PICK UP OCB ADDRESS
L t5,5?lOt I¿fl LOA0 CHECK ROUT. ADOR.
BALR I4'15 LINK TO CHECK R]UTINE
t{R, I T-c OUt'tCB r SF ¡ PTDCB r SYCD r lO
cNgP O,4
BAL L¡8+24 LOAD DËCB AOOR€SS
DC F'OI EVENT C3NTROL BLOCK
DC X'OOI TYPE FIELD
DC XI20' TYPÊ FIELD
OC AL2(IOI LE¡'¡GTH
OC AIPTOCBI DC8 ADDCESS
DC A(SYCD' 

'REA 
A9DR:SS

DC A(Ot RLCORO POINTER WOR9

L 15r8(lr0) LOAD OCA ADDRESS
L I5r48(O'151 L3ÄD RDI{R ROUTIT"¡E ADDR

EALR I4'15 LtNK TO RDI.JR ROUTINE
CHECK DUllC B

LA I,DUHCB LOAD PARAMETER REG I
L l4r8(0¡ll PICK IJP DCB AODRËSS
L 15¡ 52lOtL4 t LOAD CHECK ROUT. ADDR.
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PLOT2 9 I O

PLOT2920
PLOT2930
PLOT2940
PLOT2950
PLOl29ó0
PLOT 2970
P LOT29S0
PLOT2990
PLOT3000
PLOT 30 I 0
PLOT3020
PLOT 3030
PLOT3040
PLOT3050
PLOT3060
PLOT 3070
PLOT 1080
PLOT 3090

PL OT3 I O0

PLOT 3 I IO

PLOr3120



T CNDE

A35E

Ê.3êA

Â3lE

A400

A5l2
10 09
F034

4.4ðF
Â36Â
þ 178

I 000
A6Eó
4000 50c0
4009
A 4OE
40c0 Â6cÂ
4004
A37A
t.382
þ71 A

A )82

A526
) 000

l9 qc
1000
1000
oo0c
c c0ó
o'o o8
F0lo

A ]óA
A3IE

005Âc

o0588

0 05óc

ooTlE

007ó0
00c08
oc0 14

o07 0D
00588
c05cc

0 0000
00e34

00000 f,c000
0 0co9
0072c

00000 00?13
o0004
o05c8
o05D0
005c8
o05D0

ADDRl ADORz ST}IT SOURCE STATEHSNT
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PL OT3 I 3o

PLOT3 150
PLOT 3 I 60

PLOT3 180
PLOT3 190
PLOT3200
PLOl3 2lO
PLOT 3 22 0

960' 8ÂLR 14rI5 LINK TC CHECK.ROUT¡NE
é6; lx t'i,aurto RcsroRE BUF INFoRHATIoN
s62 BCR 15r lt €xIT
9ó3 *s
9ó4HBUFcI'EUFAIFP3INTERIsATFIRSTLocINEUFFER
965 BCR 8' II THEN EXIT
966 STI 4¡ó¡SVR3 SAVE R4-ó
;¿1 LR 3¡l sEr PoINTER To

9ó8 BCTR A:O LAST LOC FILLED IN BUFFER

gãç surcr 8c rireurHc ERANCH IF cHEcK FLAG oFF

970 CHÊCK BUFCB
óii* LA I'BUFCB LcAÐ PARAi{ETER REG I
ózi" L i+'sro'l¡ PlcK uP,DcB aDDREss

;;;" ù ts'52(0rl4l LoAD cHEcK Rour' AoDR"
glÃ+ BALR 14'15 LINK To CHECK RoUTINE

975 BUFNC HVI BUFCK+I'O SET CHÊCK FLÂG ON

97óLi'aúÊl-sETToFIRSTLocATtoNINzuFFER
e77 t +,aurrr- sET TO F¡RSÎ DATA LOc lN ouTPt'T

978 SR 6ró
979 '/STR IC ór0(Oel I
980 LA 5ICDTAB(óI
98t HVC Oft{Û3r4lrC(51
gg2 LA 4'Àt3B(0'4,
993 BXLE l'z'HsTR
984 Hvc óiÑóE"+ITENDPL HovÉ ENo PLor cooEs lNTo BUFFER

985 LA 4'NOE(0'4'
986 S 4;BUFLK CALCULAIE LENGTH OF RECORD

987 ST 4I 9UFCNT AND sTOÈE

9q8 t +,áUC¡-X LCAD AODRESS ÂND COUNT FOR HRITE

989 L 5'BUFC¡|T
éõo HRITE BUFCBTSF¡PTDcBr (41'(51
991+ C{OP O r4
g92+ BÂL L¡TT+24 LOAD 9ECB AODRESS

çgã*eurcs oc F.or EVENT c'lrrRol BLocK
994+ DC X'OO' TYPE FIELD
gg5+ OC xr2ot TYPE FIELD
996+ OC AL2(O! LENGTH
99?+ DC A(PTOC8¡ oCB AoDP'ESS

9ç8+ OC A(Ol AREA AIÐRÉSS
999+ DC A(O¡ RËCOR'0 POINTCR H0RD

loOO+ ST 4tl2ll'ol STfIE AREA AoDRESS

ioor* srH 5ró( I'o¡ sr3R= Lg^¡GTH

IOOZ+ L 15r8(lrol LCAD DCB ADDRESS

ioo¡. L l5'48(orI5t LrlAo RDHR RgurIf'lE ADDR

ióO¿* EALR 14'15 LINK TO RDHR ROUTÍNE

ioos L,'l I r 3r BUFA LoAD BUFFER coNsraNTs

iooo L¡l 4rórsvR3 RESToRE R+-ó

looT BcR 15 ' I I EX lT
looS ctloP 2r 4
loo9 **
TOIO + THIS CODÊ GET¡ÊRATES ERRSR HESSAGES OCCURING I{HEN PROPER HATFIV

loll + BÀTCH pR.ocESsiNG PLOTTING C0NVFNTIÐNS ARE N3T FOLLOHED. THE USER

lo12 * HUST posITIrÑ-iHe per¡ ro TH! RIGHT OF HIS PLOT AND r.lusT HÂvE ¡IAOE

lol3 * r¡o aTTEqpTS iO'pr_or-ro THE LEFT OF lHS INITIAL STARTING POS¡TICN.

l0l4 CLTÄP LA 4rl

PLOT3 230
PLOT3240
PLOT3 250
PLOf32óO
PLOT3270
PLOT 3 28 0
PLOT3290
PL0T3300
PLOT]3IO
PLOT 33 2 0
PLOT3330
PLOT 3340
PLOT3f50
PLOT l3ó0
PLOT 3370
PLOT 3380

oG774

0000c
o0c0ó
00008
coo30

c0588
o05óC

PLOT 3390
PLOT3400

PLOT3420
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Ê30E

0 002
A 314

A56A
A3tó

)öð
c00

D00c
000t
À312 .
Ê584
o c03
A]IA

^55C000c

È592

f

001 0
o000
cr0 04
o00c
Â7ó4 1000
À74A

^274

0 002
þ 524

^5CrrA6?4
A7èC
2Oç)O
003ó
4034

0004

Þ 16A

A37 A

2000 Aó94

ÁDDRl ADDRz

oo55c
o07Bc
o0002
oo5óB

o0788
oo564

STHT SOURCE STATEHENT

IOI5 C 4rËRFLG IS EFROR FLAG ON?
tor6 8C 7, !{ARN+4 NO

1Ol7 L^ 5r2 YES
IO18 ST 5¡E{N STORING ERROR HESSAGE NUHBER
IOT9 + SETTTNG UP R;GISTERS FOq THE CALL TO ERRORI
IO2O LA I+,IAPN LOAOTNG RETURN ADDRESS
IO2I CALLI L ISIAOËRR ADDRESS OF ERROR ROUTTNE
to22 EALR l, 1 5
I023 * THE CALLING ARGUH=NT LIST
LO24 ÐC X. 32. , AL I ( Er.tN I
LO25 DC X' l0' ¡AL3(O!
1026 g CHECKING FOR A HAqNING ÏESSAGE
lO27 HAcN Lq 14'ltr12(131
lo28 LA 4, I
IO29 C 4,HNFLG CHECKING FOR A HACNING I{ESSAGE
IO3O BC 7,FINI+4 NO I{ARNTNG HÊSSAGE
1031 LA 5,3
1()32 ST 5r5TÀT STORIÀ¡G I{ARN¡NG HSG NUYEER
IO33 + SETTING UP REGIST;RS FOR THE CALL T9 ERRORI
IO3+ BAL I4,CALLI ERANCH TO I{ATFIV CALLTNG INSTRUCTION
to35 FIr.tl L9 14'll'12(l3t
1036 cLosE ( PTDCB I
lo37+ CNfP Ot4
1039+ BAL I'++8 ERANCH AROUND LIST
lo39+ oc aLlll2S¡ oPTIoN BYTE
IO4O+ OC ALSIPTDCB¡ DCB AODRESS
l04l+ SvC 20 ISSUE CLOSE SVC
to42 L l. l5
to4] L l.O(lt TCEP ADoR
to+4 L t,4(11 TCB ADDR
to45 L lrlztll TIoT aDcR
to46 r{vc JoBNA$El8l,of ll Jo8 NAtlE
to47 LA I. HTOTSG -> r,lSG

to48 svc 35 ¡ssuE l{To
lo4e 8C 15,ÊXIï
lo50 *i
IO5I OPTAP LPR 3r 3
1052 SLA 3C2 CHANGE COUNT TO SYTES
IO53 CH 3r BLK¡{AX CCT{PARÉ AGAI¡¡ST {AXI¡4U{
to54 BC lz')i+B
IO55 LH 3TELKiIAX IF TOO LARGE REPLACE HITH HAXIHUH
TC5ó STH 3'PT9Ç8+62 SET LRECL PARAMETER I^I OC8
1057 LA 7,OI3I2' SET TO LAST LOC II{ EUFFER
t058 LA 4'N3S(O'O! CALCULATE
to59 LA 4,NOE(0,41 THE i¡UH3ER
1060 sq, 3t4 0F 8YTE5
IOóI LR 5¡3 IN THE
IOê2 SR 4¡4 FIRST BUFFER
t063 LA 3rNOB+l(OrOl AS FOLLST¡S
lOó4 DR 4¡3 K=(COUNT-NOE-NCSI/(NOB+Il
1065 ST 2TBUFA BUFÂ|II=BUF
loóó aR 2t5
1067 ST 2 ' EUFLK BUFLK=BUF+K
1068 HVC O(r'¡OS'2, 'SYCD 

¡t3VE SY¡'IC COOES INTO BUF+K
to69 BCTR ?çO

0000c
c000 I
o05ó0
oc7D8
oo003
oo5ó8

OOTAA
oc00c

ocTE 0

o00ro
o0000
oof,04
0000c

00982 00c00
oc99 I
oo4c2

o0002
o0672
oc314
o0372
OC9FA
o0000
o003ó
oo00a

occo¡.

oo538

o05c8
00000 00ôE2

PLOT 3440
PLOT3450
PL OT 34ó0
PLOT3470
PLOf 3480
PLOT 3490
PLOT 3 500
PLOT 35 I 0
PLOT 35 20
PLOT3530
PLOT 3 540
PLOT 355 0
PLOT35ó0
PLOT3570
PLOT3580
PLOT3590
PLOT3óOO
PLOT36IO
PLOT 3ó20
PLOT 3 ó30
PLOT3ó40



CODE ÂDDR¡ ADORz STHT SOURCE STATEHENT

1070 ST z'BUFA+8 BUFA(3'=BUF+K-1
1O7l LA 2rNOS+lf0'21
LO7? ST 20 BUFFL BUFFL=BUF+K+¡'I0S
1073 **
IO74 OPEI.¡ (PTDCBTOUTPUTI
lO75+ CNJP Or4
IO?ó+ BAL lr*+8 LOAO RSGI irlLIST ADDR"
lO77+ OC Allll43l OPTI0N BYTE
IO78+ DC AL3(PTDCB¡ 9CB ADORESS
1079+ SvC 19 ISSUE 0PEN SvC
TOSO BÂL II,HBLK IIRITE BLOCK ADDRESS I
1081 LH IT3IEUFA LOAD 8UF INFORåIATISN
1082 **
IO83 BC I5,EXTT EXIT
lo84 +*
lo85 *É
lo8ó Ds 0F
IO87 ADDLT OC AIPLOTIT
to83 P1¡CNCT DC H.18. NO. OF P=N OOI{N CODES
IO89 P\UPCT DC HTO3' NO. OF PEN UP COOES

IO9O BKCNT - DC H'114T LENGTH OF BLSCK qODRESS RECORD

IO9I BLKI.IAX DC H'32767' HAXI'4UH RECORO LENGTH
1092 NOS EQU 5+ NO. 0F SYNC. COoES
IO93 N3: EOU 10 NO. OF ENO PLOT CODES
IO94 438 EQU 9 BUFFER SPLIT FACTOR
lo95 8KTA8 0c X.90909081¡ BLCCK AoDRESS CODES- O I
1096 DC Xr90D290F3r 2 3
lo97 DC Xf 8l908lBl. 4 5
tc98 DC XrBlD2BtF3r 6 7
lo99 0c x'o2909281. I 9
lloo BKCD Dc 8x.900î00r BLocK acDRÊss RÊcoRD
I tot oc 7x | ó30000.
lr02 DC x.2loo00l
I 103 BKNS DC 6Xr 90CO00.
t 104 Dc x. 2loooo'
ll05 DC 7Xr6300001
110ó sYcD Dc 10xr900000' sYNc coDEs FoR DATA RECORD
I lo7 0c 7x.630000.
1108 0c x.420000.
tlo9 ENopL DC Xr9000000200, END PLoT CODES
lrr0 DC X.O063000090.
1III PNUPCO DC X'OOT PEN UP COOE
II 12 PI¡DNCD DC X' O9I PEN DOHN CODE
lll3 + COoE TABLËS FOR VALUES OF J= *FCR J=0 THE
tll4+ 0r234567 *CODESARE
II15 tfÂJCD DC X.?4492148L2!?3616. +X
llló C|{BCO DC X'lB5lZD3FlBtl2DSFr +X+Y
ttrT CDTAB DC X.D2000002000C810000' C0HMÂNO FoR-PEN uP
tt l8 0c xr 020000020000F30000' PEN DOI{N

1119 DC X.020000F30000020c00. +Y
1 120 DC X I F30000F30000020c00' +Y+x
trzl Dc x. F30coor)20000D20000' +x
lL22 DC X'F30000810000020000r -Y+x
1123 DC X.020000810c0c020000. -Y
LL24 DC XrBI0000BLOCC0D20000' -Y-X
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PLOT3650
PLOT3ó60
PLOT3ó70
PLOT 3 68 0

óoa c0858

772
'o37
37F

3Ðó
3óÂ

274

56

005c0
00037
oo5cc

oo624
oo5B8

oo4c2

BI
F7
BI
F'
Bt .

9 CCO00c000
,ó 3C 0006 300
I

c 000009000

'630C00ó300
9 00000e0o0

,6 30 000ó 3 0c
I

ro200
.00q0

45L2t23616
,3Fl85l2D3F
r0 20 0co3l0 c
rD200c0F3c0
rF 300000200
iF 300000200
)o2000002c0
|3to000DZc0
)B 100000200
)Btoc00D200

PLOf 372 0
PLOT 3730
PLOT3740
PLOT 3750
PLOT 37óO

PLOT3770
PLOT 3780
PLOT 3790
PLOT3800
PLOT lSlO
PLOT3820
PLOT3830
PLOT 3840
PLOT3850
PLOTSil6o
PLOT 3870
PLOT 3 88 0
PLOT 3890
PLOT 3900
PLOT 3e t O

PL OT 392 0
PLOT3930
PLOT3940
PLOf 3950
PLOT39óO
PLOT 1970
PLOï 3980
PLOT3990
PLOT4000
PLOT40tO
PLOT4020
PLOT403 0
PLOT4040
P LOT40 5 0
PLOT 4060
PLOT4070
PLOT4 0 I O

PLOT409 0
PLOT4I 00
PLOT4ttO
PLOT4t20
PLOT4 I 30



' CODE AODRI ADDRz

)D2COO00 20 0
)Ê3ù0000200
)02000002o0

t00079 30óE 3

' 
000 0c 0000 0

I

t

,E3Ê3CtD7C5

ST I{T SOURCE

I 125
Ll26
LL27

1128 WTCHSG
II29 JOBNÂ$=
II30 PTDCB

1132++
I 133+*

I I 34+ pT0C B

I l3ó+*

ll38+
lI39+
ll40+

I I 42+*

I 144+
I 145+
I 146+
1147+
I I48+

I 150++

1152+
ll5l+
I154+
I I55+

I I 57+*

ll59+
lló0+
llél+
I ló2+

I 1 ó4+*

1lé6+
lló7+
ll68+
ll69+
ll?0+
I 171+
L172+
I 173+
I 174+

STATEMÉNT

DC Xr 310000020000f20000'
oc xrgto000F3oCC0O2O0O0i
DC Xr 020000020000020000'

-x
+Y- X

N9P
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PLOT4l60
P LOT4 15 0
PLOT4 Ió O

, ox PLoT4 170
PLOT4t 80

rol

DC OFr0.,Hr 34¡Or rcL30rPL0T COi{PLETE FoR JOB'
SAU HTf{SG+2ó
0CB 959¡6=PSlHACRF=HTDDNAqË=PL0TTAPE¡RECFH=UTNCP=3¡BUFNO=l

EvD=TA

DATA CONTROL SLOCK

oF. or oRl GI i.¡ oN t{cRD BOUÀ¡DARY

HAGN:TIC TAPE DEVICE INTERFÄCE

BLló. O. NCRRSTNOI SETUERRS, BLKCT
3L1r000001c0. TRTCH
BL3.OOOOOOOOO000000000000coo' DEvTTDEN

COil¡IOÀI ACCESS HETHOD II{TERFACE

ALI(II BUFN]
AL3Il' Bt'FCB
ALz(OI EUFL
8L2'O100090000000000r DSoRG
A(I' IOEAD

F OUI.¡DAT I ON E XTE¡.¡SI ON

9L 1.OCOO0OO0. 8FTEK, BFLNTHI ARCHY
AL3( I I EODAO
BLl. l10co00cr RÉ'CFH
AL3I O) EXLST

FOUNOATIO}t BLOCK

CL8¡PLOTTAPE' DDNAHE
BLl,0c0000lor cFLGS
BL1.00000000r IFLG
8L2. 1000000000100000r HAcR

BSÂ¡I-BPAH-QSA{ TNTËRFACE

sL1.0000000cr RERI
AL3(IT CHECK' GÈRR' PERR
Àt lt sYNAo
Hr Ot CINDI r C IND2
{L2(OI BLKSIZE
FrOr r{CPOr '{CPL, OFFSq, SFFSH
A ( tt IoEa
ÂLl(31 NcP
AL3(It EOBRr EOBAD

ña
na

DC
DC
DC
DC

oc
DC
DC
oc

0c
DC

DC
DC

0c
DC

ña

DC
DC

r00
,01



cooE

rol

I I 7ó+s

I 178+
l[79+
I l80+
llEl+
tt82 sTPSZ
I 183
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PLOT4 t90
PLOT4200

êDDRI ÂDORz STT{T SO'JRCF STATEqENT

01
r00

DC
oc
DC
DC

DC
ETID

BSAH-BPA{ ¡NTERFACE

A( I I EOE|¡
Ht OT OI RCT
ALZIOI LRECL
Atll CNTRLT NOTEr PSINT
EIIOO.I NO. CF PLOÏTER STEPS PER TNCH



PÂGE

20 sEP 73
CT CODE ADDRI ADDRz STHT SOURCE STATEI'IÉNT

lo14
2 000

90óc

I O0c
9052
tc oc
90?4

I O0C
2004
200c

93FE

90F6
93EA
90c6

000 t4
00000

c00óE

0000c
00054

0000c
00 c7ó

0000c
00004
0 000c

c0400

000E8
o03cc
000c I

I SY¡|BOL START O CALL sYHEgLlX¡Y¡HGT¡IBCDcTHrNt vI27 SYf{80000

2a
3 * THtS SUBPFOGRAH TS THÊ HATFIV II{PLEMENTATION VERSION OF THE CALCOI'IP

+*PLoTR0UTINËCALLEDsY¡.|gol.ITIScALLEoToDRAHT€xTsUcHAs
5 * TTTLES ANO TO DRAH SPECÍAL CENTERED SY¡{BCLS"
ós
T.EXTRNSINIslxtANDcoSIARETHESINANDcosFUNCTI0NS"
8 EXTRN COS1
9 EXTRN PLOTT OS-TYPE ENTRY POIiÚT TO PLOT ROUTTNE'

IO ENTRY SYMBI OS-TYPÊ TNTRY POINT IO SYHBOL ROUTINE

ll *
L2'¡
i¡ + THÊSE INsTRUcTIoNS REFER To DISPLACEHENTs ¡N THE STARTA RoUTINE.
ir, " THEy aRÊ ro Sr-UpóarÈo ls r¡g STÄRTA RSUTINE tS H5DIFtED CAUSING

15 + THESE OISPLÀCEH=NTS TO SE CHANGED OR IF THESE ROUT¡NES ARE HÂDE

Ió * INTO ENT1Y POINTS AT SOTIE FUTURÉ DATE.
I7 *
r8 XENTSPEC EOU 24ó
19 XRET EoU ll2+
20 xal Eou 159¿
2l+
228
2r BALR 9'O
24 USI:{G *¡9
25Û.
26 * CFECKI¡¡G TYPE OF CALL '{ADE TO SYTBCL
274
28 L 2r20fo¡ll LOAo ADoRESS OF ICODE

29 L ¿'o(oezt 0BTAIN CCNTENÍS OF ICOOE

30 LTR 2r2 IS lT A SPECIAL CALL
3I BC 4¡INTS BRANCH IF SO

32 I IT',{ÄS A 'STANOARD' CÄLL.
13 *
34 * OETERHINING I{HETHER IBCD IS A SII{PLE VARIABLET A VECTOR' OR Â

35 * HCLLERITH STRTNG.
3é f
37 Til lzf I t 'x'09' HCLLERITH STRING ?

38 BC I ' CHARK YES

39 T¡| lzt I t ,x.90r vEcToR ?

40 BC I2'NEXTY NJ. ¡'IUST BE SI HPLE VARIAELE
4l *
42 * IECD IS A VECTOR
43t
44 L 2II2TOrIi OBTAT!'I A9DRESS OF IBCO'S STAR ROUTTNE

45 L 31410'21 OBTÀIN ADDR'ESS CF THE CALLING VECÍOR

46 L 2,Iz(O;it 9BTAI¡¡ THE VECTOR LET¡GTH FOR THE ACruaL aRGUMENT

47 4 TT IS STOREO IN A LÐCAÍION REFERCNCEO BY THE STAR ROUTTNE FOR THE

43 * OUMHY ARGUHE\T REPRÉSENTING IBCD.
49 ST z'TPSI STORING THE VECTOR LENGTH
5o*sToP.¡NGTHEVEcToRADDRESSINTHE'fs-TYPEAI'GUHENTLIST.
5t ST 3¡ÔCPE
52 LA 2'STAR OBTAIN ADORESS OF THE STAR RTN' FOR ARRAY

;t ST 2rtBCo PUTt¡NG THIS ADDRESS IN THE HooEL ARGUHENT

5t * LIST"
55c.



ECT COOE ADDRI ADDRz STHT SOURCE STATEHSNT

PAGE
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2 looc
o 90+a
4 90có
O 9OAó
2 90Có
C 9OAó

o looc

oo00c
0004c

000c I
oo0A8

000c I
o0048

0000c

56 4 OETERMINING TYPE OF I8Cù ARGUHËNT
57 Tr{ lzf l¡rxrozl
53 BC ITINTV
59 HVI IBCOtX|94. ls REAL*4 TYPE
ó0 BC 15,ENTSE0
6t Ii¡TV HVI lSCOtX'92r lS INTEGËR*4 TYPE
62 BC I5'ENTSEQ

648
65 + IBCO IS A HOLLERITH STRING.
óóû
6? CHARK L 2,12(OIlI OETAIN ADDR,ESS OF THE ACTUAL DOPE VECTGR FOR IBCO
ó8 * H3VtNG THE VICTOR LEI{GTH INTO THÈ OOPË VECTOR LE¡IGTH FIELD
69 * OF THE OUIIiIY ARGUI{ENT FOR I BCO"
?0 Mvc 03PEl1lr0(21
7I LA 2'DOPE
72 ST z'IBCD STgRING ADDRESS OF OOPE VECTOR

73 HVI IBCD'X'o9' SETTTNG THE TYPE CODE FOR THÊ IBCO ARGUHENT

74 BC I5rENTSEO
75 1
?6 * HAVE A 'SPECIAL! CALL
'17 I
78 INTS LA 2'I
79 ST 2TSPECFLG SETTTNG THE SPÉCIAL FLAG ON.

30 û

8I * tBCD IS A S¡HPLE VARIABLE.
82*
83 NEXTY LA 2'TPSÍ ¡SCO IS TREAIEO AS Å

84 ST z'IBCD CALL-BY-VALUE ARGUHENT.
85 sf 2, D0PE
86+
8? * CHECKIÌ\G FOR A 'SPECIAL' CALL
88 *
89 L 2T SPECFLG
90 LTR 2 rz
9T BC 2'ISIÀIP IT HAS A 'SPECIAL' CALL
gZ * DÊTER¡\IIrlING TYPË OF THE IECD ARGUTIENT.
93 TH 12 (l LX.04.
94 BC l2,ISlHPl
95 I¡Vt IBCD'X'84! HÀS REAL*4 TYPE
ç6 8C ISTENTSEQ
97 ISIHP SR Z'2 RESETÍTNG THÉ TSPECIAL! CALL FLÀG

9A ST z'SPECFLG
99 I SIHpI MVI tBCD,XrS2r HAS INTEGER+4 TYP€

ro0 0RoP 9

0 90Eó 200C 000E8 c0000
o 90Eó 0ccE8
o 90có c00c8
9 90Có 000c8
o 90aó J00À8

0 0001
c 9402

C 93FE
ù 90có
O gOEó

c 9402
2
0 9094

4 l00c
0 90a0
+ 90c6
O 9OAó
2
c 9402
? 90c6

00001
00 404

c c4co
0 00c8
000E8

oo+04

0 009c

000 0c
c00Â2

oo0c I
00048

00404
o00c I

ENTRY !ÊAUENCE CODE FOLLOHS

USING REGII' II
cr.¡fP or4

OOOOC lOó ËNTSEQ STH l4'11'12(l3l
oooFó to7 EÂL tITXENISPEC(0,121 BRANCH TO XENTSP=C ROUTTNE

rO9 REGII DC HI OI rCLóI SYHBOL'
109 DC A( SAVÊ'
lIO * THE T,IODEL ARGUMENT LIST IS CREATEO

IO2 + THE
103 +
LO4
105

B DOOC
0 coF6
o¿2E8D4C?-OêD3
c0eB 0
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20 sEP 73:CT CODE

l03Do
c0304
)0308
10000
)030C
l03Eo
13000

) ao44
10300
lo3D4
)03 08
)ocoo
)0 3DC
l03E o

)

) 802ó

: DO0C

) 0004
t

ADDRI ADDRz

000F4

ST'{Ï SOURCESTÀTE¡{EN1

lrI CC Xr8+.,AL3(XPAGE!
ll2 Dc x.84.,AL3IYPAG:I
113 0c x'3+r,AL3IHEIGHTI
1I4 IBCD DC X'OO',AL3(O) FILLÉD TN ÄT RUN TIHE"
1r5 0C xrE4r,aL3tANGL:I
lló 0c xr82r,ALf il,¡cHAR,
117 DC Xrl0.rÂL3(0¡
lI8 +
119 * GENËRATING THE OS-TYPE ARGUHENT LIST TO 8E USED BY THE SUBPRO6RÄI{"
120 +
l2l 8aL lr*+28
L22 CC XrOJr,AL3(XPÂGE!
L23 DC X.00r,ÂLl(YPAGEI
124 CC X.OO.,AL3(HEIGHT'
I25 DCPE DC X'OCT 'ALSIOI FILLED ¡N AT RUN TI¡IÉ
L26 DC X'OCI , AL]I ANGLEI
127 DC Xr80.,AL3f Í{CHAR'

L29 BALR 8,0
130 USING s,8
I3I BC 15,SYI'IBCL2 BRANCHII'IG AROUi.IO OS-TYPE ENTRY
I32 * AN ENIRY PÛINT USING OS-TYPE LTNKAGE CONVENTTONS.
133 SYHBI STH 14, 12,12 f 13' OS-TYPÊ €NTRY POINT.

) 88BA
) oo08
) 88BE

I 000I

001lc

0 000c

o0004

c0980
cc008
0 0984

0c001
00 ?ac

co420
004 to
0000I
00000

OO4EB
o4440
00000

00 t4E
00000

00r70
00000
00 170
00003

tt5
l3ó
L37
t ¡q
I39
t40
14I
L42
L43

145 SYHECL2
t46
t41
t48
149 *
I50 +
r5t
t52
153
154
155
t5ó
t57
158
159
I60 NNTPOS

LÂ 3r4
SR l5¡3
LR I, 15
LA 9, SAVE
sT 9,31 t3l
sT 13'SAVE++
LR I3'9
LA 2,I
Sf 2, ENTFLG

LA 9, L INK
L IO,ADPLOT
LA OII
Lr{ 2¡l tolll
LTR 7 ¡7
BC IITERSXIl
HVI lC+3,3
LE .óTSEVEN
L 7r0(0r7f
LTR 7 C7
BC I3'NNTPOS
Tt{ 0{5lrx.FFr
8C 7,NPOS
L 5ro(0r5)
8C t 5, NP0S
LA 5r3(0'5¡
ÀR ?rO
ec 11, NHTt{o
HVI l9t3tZ
LR 7¿O
sR l¡l

LOAD LITiK FOR PLOI
LoAD ADDRESS OF PLOT
SET COI{STANT 1
LOAO LINKAGE
TEST FOR CORRECÍ

L T NKAGE
lC=3
DI V=7
PICK UP N
IS N GREATER O

YES
TEST FOR DOPE VECTOR

YES
LOAD ADO FROI{ VECTOR

BRAI'|CH TO NPOS
BCD=BCD+3
TS N LESS -I
YES NO

lC=2
N=l

+ R7 - N3 OF CHAR* R8 BASE
*FO-XC
*F2-YC
* F4 - SCRATCH
* Fó - SCRATCH

READJUSTING THS BÂSE REGISTER CONTENTS
RËGTSTSR I5 I,IUST ALIIAYS CONTAIN
THE ADOP.ESS OF SYHBI.
PERFORI'II NG AN OS-T,YPÉ. SÂVE OPERAÍI ON

SETTING THE ENÏRY SEQUENCE FLAG TO ONE
888ó

8324
83lA
c 001
l0 00

a3F5
e34A
7 000

I 058
5000
8 C7A
5000
80?a
50 03

I O6,S

83F5

NO

NO

sYr{8 olz o
SYHBOI30
SYHB O I4O
sYrlB 0150
sYHB0 ló0
SYHBO 17O
s YHB0 I 80
SYMBO19O
SYHB O20O
sYHB0210
sYHB02l2
sYHB02l6
sYH B 0220
sYHBO222
sYHBO224
s YMB 02 30
sYM80240
sY r.rB 02 50
sYHB 02óO
sYHBO270

lót
aoLsc 162

004E8 le}
ló4 \üTHO
tó5



ECI CODE

0 5000
O 82Dó
0 8074
o 8348
0 +ooo
2
O 8ODË
I 891Â
6
0 ó000
o 83óó
0 80a6
0 83ó2
0 1008
o 8362
o 8002
o e362
0 83óó
o e152
o 83óA
0 e32é
0 83lE
F
0 83óF
o 8326
o a322
F

0 8364
3 ItL?
C 824ó
3 8)L2
0 20ù0
o 835ó
O 8OFÂ

0 8374
O 8]AE
O 83DA
o 83E2
0 3000
0 815ó
o 811ó

0 8374
O 83AE
o 83Db
O 83Eóô q xrt
O E3Eó
0 5000
0 833é
c oûo2
7 8)F6

êDDRI ADOR2

coo00
003cc
00170
o0444
00000

00104
00ato

00 000
oo45c
0cr9c
0 0456
OOID4
00458
o0tc8
00¿t58
00¿r 5C
00448
0c460
004 Ic
00414

oo46+
00{ 1c' 00418

004óo
00408
0 039c
00408
c0000
oo44c
001F 0

0c4?o
0 0444
004 D0
o04D 8
00000
oo4+c
o0 20c

oo470
00444
0040+
00¿tDC
00408
004Dc
c 0000
o042C
00002
oo4Ec

STHT SOURCE

l6ó
tó7
ló8
ló9
170 NPoS
t7l
L72
t73
l7q
LI5
L16
177
178
179
180
t8l
I82 STRTH
l8l
184
165
tsó
187
t88
189
190
l9l
t92
191
I94 GTCALC
195
196
I97 HNEG
198
199
zoo *
201 *
202
203
204
20,
20é xNN
207
208
209 +
2IO û
2ll
212
2L7
2t4
215 Yi.lN
216
217 NXTCH
218
219
220

STATE HÊNT

IC 1¡OfOr5l
CH I, THCTN
8C 2 r NPOS
LE ó r FOUR
Lg 2¡O(0¡41
LTER 2E2
8C l3rHNEG
HV T STATE, I
DER 2t6
LE 0r0{0ról
CE OTTHETA
8C 7r STRTH
CE z,FACT
BC 8 

' 
HNE6

STE ZrF^CT
8C t 5, GTCÀLC
sTE 2tF AC'Í
STE 0 r THETÂ
¡tE o , RADCO
STE OT INCC
LA I ¡ ADANG
L Is'ADSIN
BALR L4,L5
sTE 0' It.¡cs
LA I r ÀOANG
L I 5' ADCOS
BALR I4¡ T5
sTÊ o, INcc
STH 2r3rSVXYL
BAL 4'CALC
L$ 2r 3r SVXYL
LE o¡o(or2l
cÉ 0, tJ\t'¡
BC O8, XNN
CE O, H¿RO
8C 8r XNN
sE or XA+8
AE O 

' 
YA+8

sTE O, XO
sTE 0, xc
LE 2r0f0r3¡
CC 2 r Ntil{
BC 08, YNN
CE 2 r HIRO
Bc I'YNN
sE 2r xa+8
sË 2 ¡ YA+8
5TE 2¡Y3
STE 2,YC
LE Or XC

LE '2rYC
IC ar0(or5,
N 3'CHHSK
SLL 3¡2
L 4r TÂBLE ( 3l

PAGE

20 sEP 73

sYME 02 I 0
SYHB O29O
sYH80300
sYÈr8 03t o
SYHB03ZO
sYHB O 3 lO
sYHE 03+O
sYH80350
sYH80360
sYH8037 0
s Yf{80 38 0
sYHB 0390
sYHB0400
sYHB O4 I O
SYHB042O
sYH804lO- sYr{B 0+40
sY HB 045 0
sY¡r804óO
sYr{B 047 0
SYHBO4SO
sYHB 0490
sYHE 0 50 0
sYHB05lo
sYHB0520
sYMBO530
sYH80540
SYHBO5 50
sYHB05óO
sYHBO570
sYHB0 580
s YHB 0590
sYH B 0ó0 0
sYr.t8 0ó I o
sYHE 0ó2 0
sYHBOó30
sYHB0ó4 0
sYHBOó5q
sYH80óóo
sYHB0ó70

. sY¡,Î80ó80
sYHB0ó90
SYMEOTOO
sYHB 07 l O

. sYHB0720
sYHB 0730
sYHB0740
sYHB0750
SY¡,IB O7óO
sYHB 0770
sYMB 0780
sYH80790
sYHB0800
sYHB 08 I O
sYMB0820

K=CoNTENTS OF BCD
IS K GREATER 13
NO YES
DI V=4

PICK UP HGT
IS HGT ¿ERO OR LESS
NO YES
STATE= I
FC T=HGT/D¡ V
PTCK UP ANGLE
IS ANGLE=THETA
YES NO

IS FCT=FACT
N.] . YES
FACT= FCT

GO Tf CÂLCULÂTE OFFSETS .
FACT=FCT
THETÀ=ANGLE
CHANGE TO RAOIANS

CÀLL SIN
INCS=SINfTHETÂ!

CALL COS
I NCC=C OS (THETA I

CALCULATE OFFSETS

PTCKUPX ".
TS X EQUAL TO 999.0
NO YES

lS x=-o.0
NO YES
x=x-xA I 2l +YA( 2l

xo=x
xC=X

PICKUPY ...
IS Y EAUAL TO 999.0
NO YES

IS Y=-O.O
1{C YES
Y=Y-xAl2t-YAl2l

YO=Y
YC=Y

x= xC
Y=YC
K=CONTENTS OF 8CO
K=K ia0OULO 128
SET UP K FOR INDEX
SET LOC TO ADDRESS OF OFFSETS



;CT CODE

0 8334
6
t 83F7
z
+ 8000
c 000q
ù 820ó
0 8lc4
0 0002
z 8372
2 834ó
2
0 0004'c oo02
2 834ó
2 8772
O 83EA
O 83EE
9
A
F

2 83F5
o ItEz
J õ 

'I 
O

0
0 8138
0 8l8E
0 83CZ
3 83F5
0 8382
O 83Eó
0
0 sttE

0 8886
3
O EIBC
3
O 888ó
O 888Ê
c Dooc

0 8884
o c464
2
o oo04
o
o 8298
0 8244
o
0 820Ê
0

IDDRl ADDRz

004 30

0 0¿t EO

00 000
00004
o03CC
OO2BA
o0002
0c468
o049c

00004
00002
0 049c
004ó I
0048o
ooqE4

OO4EB
oc4D8
UU9UL

o02zE
0c{84
uLtÞo

OO4EB
00r08
o04Dc

oo2L+

STMT SOURCE STÂTEHENT

22L N 4tTHBYT FOR CHÂRACTER K
222 SR 6¡ó SET J TO NUÀIBER OF OFFSETS
223 IC óTTABLE+IÍ3! FOR CHARÂCTER K
224 NXÍOF SR 2o2 *
225 IC 2r0(4¡3t PICK Up OFFSETS FROH LOC
226 SRDL 2¡4 SEf I TO X-OFFSET
221 CH z?THRTN IS I GREÂTER 13
228 8C IOI SPCDË NO
229 SLA 2t2 SEf UP I FOR INDEX
23O AE 0'XA(21 x=x+XAt ll
231 AE 2rYA(21 Y=Y+YA( tl
232 SR 2,2
233 SLDL 2¡4 SÊT I TO Y-OFFSET
234 SLA 2t2 SEf UP I FOR INDEX
275 SE 0'YÂ(21 x=x-YÂl Il
236 AE 2,X^l2l Y=Y-XÀ( Il
237 STE O' XT XT=X
218 STE ZtYT YT=Y
239 LR l¡9
240 LR l5r lO
24I BALR 14115 CALL PLOTIXTTYTTIC¡
242 HVI lc+3t2 lC=2
2q3 LE O'xC X=XC
24$ LE ?¡YC Y=YC
245 GTNOF AR 4¡O Ê INCREASE LOC Tf] NEXT OFFS€T PAIR
246 BCT ó'NXTdF J=J-lr IF J IS NOT ZERO REPEAT NXTOF
247 AE O'xA+28 x=X+xA(7!
248 AE 2' YA+28 Y=Y+YA( 7l
249 GTNCH HvI lC+3r3 a lC=3
25O STE Or XC xC=X
251 STE 2"YC YC=Y
252 AR 5TO INCREASE BCD TO NEXT CHARACTER
25] BCT TrNXÍCH N=N-IIIF N IS NoT ZERO REPEAT NXTCH
254 +

,255 * RETURNING TO THE CALLING PROGRA{
256 *
257 EREXIT L 3,ENTFLG LOAD THE ENTRY SEQUENCE FLAG
258 LTR 3rf TËST F3R ¿ERO
259 BC S,IIATRET ERANCH TO HATFIV RETURN SEOUENCE
260 SR 3,3
26L ST 3IË\TFLG RESETTING FLAG TO ZERO
262 L 13r S{VE+4
267 LH 14, lz,LZll3'
2ê4 EE 14 USING OS-TYPE RETURN
?65 8 A HATFIV TYPE RETURN
26ó HATRET LA 13'SAVE
267 BC ls'XRET(Otl2l ERANCH TO XRET RTN.
268 SPCDE SR 2C2 S* DECODE Y-OFFSET
269 SLOA 2T4 SET I TO Y OFFSET
27O SR .ZeO
27L BC 4, PNUP
272 8C ETSUPSC IF l=Ir GO TO SUPERSCRIPT COOE
273 SR ZtO
274 BC SrSUBSC lF l=Ze Go TO SUBSCRIPT COOE
27, SR ZcO

PAGE
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sYr{B 08 to
sYnE0840
sYHB 0 85 0
5 YHB 0e6 0
sYHB O8 70
sYHB0880
SYHB O89O
sYr{80900
sYH809tO
s YHB 0920
s YHB 0930
sYHB0940
s Yr{80 95 0
sYH809óO
sYHBO970

- SYHBO9SO
s YHBO990
sYHB 1000
sYr{BI0t0
sYHB I 020
SYHBIO]O
s YH8 I O40
s Yr.rB 105 0
sYHE I 0ó 0
SYHBIO?O
SYHBIOEO
s YHB I 090

-sY¡rB I I OO

SYHBllt0
SYHE I 120
sY¡rBt t3o
sYHB I lrO
sYnBI150

o0?Ac

o0282

oo?ac
0c984
0000c

cc9Bo
0o464

00004

o0394
00 340

00304

s Yr{B I20 0
SYHBl2IO
sYHBl220
sYHB 1230
s Yr{B t 240
sYHB 1250
sYHB I 260
sY^r8 t270



PÂGE

ECT CODE

O 8LF2
0
c 8190
0 838E
0 83C2
c 8190
O 83DA
O 830È
O 830ó
o 83À2
c I3DA
O 83DE
c 8190
t 89la
c 8190
o a27A
I 89IA
0 8362
ù 835Ê
Ð 8162
C 82AA
C 838ó
c 8382
c 8190
o 89la
] 83AÉ
0 837Â
o 8282
I 89tA
0 8190
o 8276
I 89lA
o 8362
o 8358
o 8362
O 82AA
O 83AE
0 83?A
3 8190
2 891Â
O 838ó
0 8382
ù 83E2
O 83Eó
o 83ó2
0 835F
o 836?
O 82AA
c 8190
3 83F5
o 8182
o 83ó2

.J I3óA
0 8368

ÁDDRI AOOR2

002E8

0028ó
oo484
0C/t88
0c28ó
00400
0 0404
oo+cc
0c498
O0rrD0
004D4

. 0028ó
o0a1 0

oo2 86
00330

o0Âto
00458
oo454
00458
c0340
00+Ac
0 0478
OOZBó

o0At0
0 c4a4
c0 {70
00378

00ALo
00286
001óc

o0at0
00458
oo45+
00458
co 3A0
o04a+
c 0470
0 028ó

o0A 10
004Ac
cc478
00408
0040c
oc+58
oo+54
0 0458
00340
0028ó

OO4EB
00278
UU+2é

0 046o
004ó¿t

STIIT SOURCE

276
277
278
279 BCKSP
280
281
282 CRET
281
2A4
285
286
287
288
289 SUSSC
290
29L
292
297
29+
295
296
297
298
299
3OO SUBER
301
302
303
30¿r SUPSC
305
30ó
301
308
309
3r0
311
3LZ
3t3
3t+
3I5 SUPER
316
317
318 SUA
319
320
32L
722
32f
324
325 PNUP
326
321 C^LC
328 CALCA
329
330

STATEHENT

BC I,CREÍ
SR 2¡O
BC 7T GÏNCH
s€ 0rxa+z8
sE 2¡YA¡28
BC I 5T GÏNCH
LE 0r XO
LE ZcYO
ÂE o' YÄ+48
sE 2.X^j46
STE O, XO

STE 2¡YO
BC 15 TGTNCH
CLI STATE' I
BC 4r GTNCH
BC 8' SUBER
HVI STATE' I
LE O, FACT
DE O, FCTR
STE O, FACT
8AL 4TCALCA
ÂÊ 0c YA+ló
sE 2,XA+ló
BC I 5, GTNCH
HVT STATË, O

ÀE 0, YA+3
S! 2¡ XA+8
BC t 5, SUA
CLI STATE' I
BC 2r GTNCH
8C 8 

' 
SUPER

MVI STATE' I
L5 0, FACT
DE O, FCTR
ST€ O' FÂCT
8AL 4TCALCA
SE 0r YA+8
AE 2 ' 

XA+8
BC l 5, GTf,tC H
I|VI STATE ' 2
SE 0¡YA+ló
Ae 2r XA+16
STE 0r XC
STE ZtYC
LE O' FACT
HE O, FCTR
STE O' FACT
BAL 4'CALCA
BC I5 ' GTNCH
HVI tC+3t7
BC I5rGTNOF
L€ O, FÀCT
LER 2TO
HE Or I NCC

H¡ 2 r INCS

CHARACTER

O FFS ET

20 sEP 73

sYHB 1280
sYHB I 290
sYM8l300
sYr{B t 3l o
s YHB I 120
sYHBl330
sYHB I 340
sY¡rB 1350
sYHB 1360
sYHB 1370
sYMB I 38 0
S YHB 1 390
sYr'r81400
sYHB 141 0
sYr.,!B 1420
s YH8 t4 tO
sYr,tB l44o
sYHB 1450
SYxg 1459
sYHBt470
SYHB I 480
SYHBI49O
sYHB 1500
SYHB 15IO
sYHB I 52 0
sYHB I 5 30
sYHB t540
sYHB I 5 50
sYMB I 5óO
sYHBt570
sY r{B 1580
sYHB t590
sYHB I ó00
SYHBIóto
sYHB tó20
sYr{B I ó3 0
sYHB ló40
sYr'rB I ó5 O
sYH8t6óo
sYHB tó70
sYr-{B I ó80
SYHB I 690
s YHB I 700
SYHBI?IO
sYHBt720
SYHBl ?3O
SYHB I?+O
sYHB 1750
sYHB I 7óO
sYHB 1770
sYHB t 780
sYHB1790
sYHB 1800
SYHB I 8 IO
sYHB I 82 0

IF I=3r GO TO CARRIÂGe RETURN CODE

IF I=5r SKIP TO NEXT CHAcACTER
** x=x-xA( 7'

Y=Y-YA( 7 I
BRANCH TO GEf NEXT CHÀRÂCTER

**

x

. XO=X
YO=Y
ERANCH TO GET NEXT CHARÀCTER

*Û TEST STATE
JF O, ERANCH TO GÊT NEXT CHARÂTER
IF I, 8RÀNCH TO SUBER
¡F 2' RETURN T0 NORI{AL H9DEcSTATE=I

FÀCT=FACTlFCTR

CALCULATE OFFSETS
X=X+YAl 4l
Y=Y-xAl4l
ERANCH TO GET T'ICXT CHARACTER

* CHANGE TO SUBSCRIPT i.OOE'STATE=o
X=X+YAl 2l
Y= Y-xA( 2 I
BRANCH

** TEST STATE
IF 2r ERANCH TO GET NEXT CHARACT=R
IF T, BRANCH TO SUPER
tF O' RETURN TO NOR4AL HODêTSTATE=I

FACT=FACTl FCTR

CALCULATE OFFSEÏS
X=x-YAl2l
Y=Y+XA ( 2 |
tsRANCH T3 GEf NEXT CHARACTER

+ CHANGÊ TO SUPERSCRIPT HoDE'STATE=2
X=x-YA( 4l
Y=Y+XA{41
xC=X
YC =Y

FÄCT=FACT* FCTR

CALCULATE OFFSETS
BRANCH TO GET NEXT

*+ RATSE PENI IC=3
BRANCH TO GET NEXT

*+ CALCULATE OFFSETS

x=FACT* I NCC
Y=FACT* INCS



P AGE

o
2
3
t
I
4
ó
2
0

4
n

ECT CODE ADDR1 ÂDDR2 STHT SOURC= STÀTEHENT

331 LER 4'O XI=X
332 LER 6t2 YI =Y

OO434 333 Ltl lr 3rl{FOR I=1
004ó8 334 CALCB STE orxÂlIl XA(Ir=X
OC49C 335 STE z'YA(ll YAII!=Y

336 AËR 0'4 X=X+XI
337 AER 2t6 Y=Y+YI

00382 338 BXLE lr2rCALCB I=I+l ÂND REPEAT UNTIL I IS
O04DA 339 LE O' xC X=XC
OC4DC 34O LE ZIYC Y=YC

34L BCR l5¡4 RETURN
342 THRTN DC H! l3r ** CONSTAT'ITS AND VARIABLES
343 XPÁGE DS F
344 YPAGE DS F

345 hEIGHT DS F

346 ANGL: DS F
347 NCHÂR DS F
)48 cftoP 2'4
349 OC CLó' ' N3 ARRAY NAME

ocó35 350 STÂR 8AL 15,XAl(0,12' BRANCH TO XA¡.
35I DC ALI(Ol'aLl(01
3t2 DC ALI(2¡,413(O!
353 DC'A|o¡
154 OC X¡40!rAL3(TPST'
355 TPST DS F

356 SPECFLG D5 F.357 SVXYL DS 2F
358 ÂDFL3T OC AI PLOT1 I
159 ADSIT'¡ DC A(SINt'
360 ACCOS DC ¡(COSll
3óT AOANG DC A( INCCI
3é2 Ltt\K OC AIXT¡
363 DC Â(YTl
364 DC X' 80t
365 DC AL3llCl
3óó CH¡1SK cc F. L27.
3ó7 TH'BYT DC X'ÐOOOOFFF'
3ó I rlFOR 0C F. +.
369 DC F.4.
370 DC F' +8'
371 SEVEN DC €'?.0'
372 F0UR DC E' r'.Or
373 RA0C0 DC E 10.0174533!
374 NNN OC Er999.Ol
375 ¡l¿ F3 DC X ' 80000000 !
376 FCTR DC ErO.7'
377 F^CT DC ErO.o¡
378 THETA DC E'O.O'
379 lr{CC DC Ecl.O.
380 INcs Dc E'0.0i
381 XA DC 13F'O'
382 YA Dc l3Frol
383 XO DC FrO'
384 YO 0c F'or

. 385 XC DC FrO'

833E
8372
8 3Aó

I ZBC
8382
I 3E6

L2""

20 sEP 73

sYHB I 830
sYHS I 840
sYf,r8l850
sYHB t 8ó O
sYr.r8l87O
sYHB I 880
sYHB I 890
sYHE I900
sYHB l9l O

sYHB I 920
sYHBl930
s Yr{B 1940

o
0¿' 0404O40
o c638
0 lo00
cc000
cilú00
c0400

cooo0
cû000
co ood
c0r.60
0048o
00.,84

4¿8
oo07F
OOFFF
oo 00+
00004
coo 30
coo00
cùoo0
77010
.Ë7000
c0000
33317
c0000
00000
c0000
coo00
0000000000000
c0c0c00000000
00000
,00000
,coooo

sYf{B 1960

sYHB 2000
SYHB2OIO
5Y HBZ 02 0
sYr{ B2 03O
sYHB2040
sYM 8205 0
sYr{820óo
sYHB2070
sYH8208 0
sYHB 2090
SYH82 IOO
sY¡rB2llo
sYr.182120
sYHB2l30
sYMB2 t40
SYHB2t50
SYHB2TóO
sYH S2 l7 O

sYHB2 I A O
sYHB2 190
sYHB 2200
sYHE 22 I 0
sYH82220
sYHB 2 2 30
sYr,rB2240



:cr cooE

)oooo
t0000
)0000
:o000

Fr0!
F i or
F.0r
Frol
SOrOB
Slrl2
S2 rO6
s3r07
s4' 07
S5rO7
Só¡O?
s7, oó
SBr08
S9r07
sArl4
S3rl3
scr06
SDrO4
SEr0ó
sF t02
SGr02
u4,0l
SL, O3
SJrOS
sK,05
ulrol
Si'l r 08
sNr08
soroz
u5rol
TL, O2
NH,08
NJrOó
NK,O3
NL¡0ó
NL'I3
NMr09
NNr09
NPr09
NQr0ó
NR, I2
NSr l2
NT, IQ
NUr07
NVr09
NIJ r 07
N0' l+
NXrl2
NYrO9

.NZrO8
UlrOl
U2r 0l
svr05
sr{' 14
SBr06

PAGE
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sYHB 2Z 50
sYHB2260
sYH822? O

sYHB 2 2 80
sYHB2 290
SYHB 23OO
sYr{82310
sYHB 2320
sYH82330
sY¡{B 2340
SYHB235O
sY¡r8 2 3 60
s Yr.r8 2 370
sYH82 38 0
sYHB2390
sYHB2400- sYHB24t0
sYMB2420
sYHB2430
sY¡r82440
sYHB 24 5 0
sYHB2460
sYMB2470
sYMBZ480
sYHB24eO
sYr{8 2 500
SYHB 25 IO

_sYHB2520
sYHB 2530
sYHB2540
SYHB 2 5 50
sYME 2 5 ó0
sYHB2 570
sYMB2 580
sYHB 2 59 0
s YHB 2 óoo
sYMB26tO
sYHB 2 ó 20
sYH82630
sYMB 2 ó 40
sYHB2650
sYHE 2ó6 0
sYHB2670
5YH82680

. sYHB2ó90
sYHB2700
sYHB27t0
S YHB 2 720
sYHB2730
SYHB2?40
SYHB 2750
sYHEZ?óO
sYHB2770
SYHB 278 O

sYHB2790

ÊDORT ADDRz STHÎ SOURCã STATEI.IENT

I 5F6
8 5FD
8ó08
8ó00
8ó 13
I ó19
8ó¡.F
8ó25
e62A
8ó 3l
8637
B6OD
e6+4
e649
€ 7D0
Eó70
I 64C
8885
€ 788
8ó4Ê
E7E 7
88e4
8ó5C
8é54
87ÉB
88 8ó
87EO
88 lF
882C
8832

5 8815
) 8835
? ea42
t 8848
t 8854
r 885D
: 88óB:: 88óE
r 88ó3
I 88?Á
? 8887
r 8890
:678F
:8897
9 8843
B 88ÁC

00ó Ec
o0óF3
CO6FE
007 c3
c0709
007 0F
007t5
c07 tB
c072 0
coT27
c072D
00703
00734
o373F
008c6
00766
oo7 4?
o0?78
0CBDc
00744
c08Ð9
ioçza
oo7tz
0074Â
o08Et
c09 7c
009E3
c09t5
co92?
0092E
co92B
c0928
o0938
0094 t
c0944
00953
c09ól
0cç ó+
00959
c0970
oc97D
0098ó
00885
c09 8D
00999
c09 A2
0c9?8
00979
008F3
008E5
007 5A

38ó YC DC
387 XT DC

388 YT DC

389 IC DC

390 TABLE HVI
39 I HVt
192 .HVI

393 HVI
39+ HVI
395 HVf
39ó HVI
397 ttvl
398 f'tvl
399 HVI
400 HVI
4Ol HVI
4O2 HVI
40' HVI
+o4 rvl
4O5 HVI
406 HVI
4O7 HVI
40 I ¡.rv I
409 HVI
4lO yVI
4t I t{v I
4L2 HV¡
4L3 HVI
4tq HVI
4L5 l{v I
416 t,vl
4t7 HVt
418 HVI
4L9 l.iv I
42O ¡tVI
42L r{v I
422 tlvl
423 MVI
424 HVI
425 HVI
426 HVI
427 r{v I
428 MVI
429 HVI
q1O FVI
43L HVI
432 HVt
473 !{V I
434 HVI
435 HVI
436 HVI
437 - MVI
438 HVI
439 HVI
44O HVI

N= O HEX=OO
N- I HEx=01
N= 2 HEX=OZ
N= 3 HEx=03
N= 4 HEX=04
N= 5 HEX=05
N= ó H=x=Oó
N= 7 HEX=O?
N= I HõX-OB
N= 9 HEx=09
N= lO HEX=OA
N: l1 HEX=OB
N= 12 HEX=OC
N= 13 HEX=00
N= ¡.+ H€x=oE
N= 15 HEX=OF
N= 16 HEx=lO
N= 17 HEx=ll
N. 18 HEx=12
N= 19 HÈX=13
N= 2O HEx=14
N= 2l HËx=15
N= 22 HËx=ló
N= 23 HEX=I7
N= 2+ HEx=18
N= 25 HEX=19
¡t= 2ó HEX=lA
N= 27 HeX=lB
\= 28 HEX=IC
N= 29 HEx=lD
N= 3O HEx=lE
N= 3l HEx=lF
N= 32 HEx=20
N= 33 HCx=21
N= 34 HEX=22
N= 35 HEx=z1
N= 3ó HÊx=24
ì{= 37 HEx=25
N= 18 HEX=Zó
N= 39 HEx=z?
N= 4O HEx=28
rrt= 4l HEX=29
N= 42 HEx=24
N= 43 HEX=28
N= 44 HEX=2C
N= 45 HEX=2D
N= 4ó HEX=28
N: 47 HEX=2F
N= 48 HEX=30
N= 49 HEX=31
N= 5O HËX=32

CENTER SQUARE
CENTER OCIAGON
CENTER TRIANGLE
CENTER PLUS
CENTER X

CENTER DIAHOND
CENTER UP ARROI{
CENTER BAR X

CENTER ¿
CENfER Y
CENTER SQUARE X

CENTER ASTERISK
CENTER DOUBLE BAR X

CENTER VERTICAL
S TAR
HORIZ VECTOR
VERTICAL VECTOR
+i BACKSPACE
CARAT
EOUI VELENCE
RIGHT ARROII
** CARRIAGE RETURN
NCT EOUAL
PLUS qINUS
UNDE RSCORE
ÛT NULL CHARACTER
O VER SCOR E
I NTÊGRÂL
I '{PL I ES
OR

RTGHT BRACKET
LEFT BRACKET
HU
PI
PH¡
THETA
PSf
CHI
OHEGA
L A9BDA
ALPHA
DELTA
EPSI LON
ETA
++ SUPERSCRIPT
** SUBSCRIPT r

SUHAT T ON
OI VI OE

LESS THAN OR EAUAL

8882
8883
87F D

87EF
8óó4



PÂGE

=tr coor IDDRI AODRz STHf SOURCE SIATEHSNÍ

44L tlv I
q42 ¡tv I
4+3 HVI
4+4 MVI
445 HVt
446 HVI
4+7 HVI
449 HV¡
+49 llvl
450 r{vl
45L HVt
452 MVI

45) HVI
+54 MVI
+55 HVt
456 HVt
457 HVI
459 HVI
459 lrvl
460 f{vl
46L HVI
462 FVI
4e3 HVI
464 r{v I
465 HVI
466 HVI
467 HV f
468 HVI
469 ¡1v I
47O HvI
47L HVI
472 HVI
47! HVI
474 HVI
47 

' 
r,rv I

+16 HVI
+77 HVI
478 HV¡
479 MVI
480 Mvl
481 HVI
+s2 MVI
483 HV I
+84 HVI
495 HVI
486 ¡tv I
487 MVI
488 HVI
4g? HVI
490 HVI
49I HVI
492 HVI
493 HVI
494 HVI
49' HVI

N= 5t HEx=33
N= 52 HEX=3fr
N= 53 Hex=35
N' 54 HEX=3ó
N= 55 HEX=37
N= 5ó HEX=38
N= 57 HEx=39
N= 58 HEx=34
N= 59 HEX.3B
N= 60 H=x=3C
N= ól HEX=3D
N= ó2 HËX:3E
N= 63 HEx=:lF
r'¡= 64 HãX=40
N= ó5 HEx=41
N= 66 HEX=42
N= 67 HEx=43
N= ó8 HEx=44
N= ó9 HEx=45
N= 70 HEx=4ó
N= 7l HEX=¿rz
N= 72 HEx=+8
¡r= 73 HEX=49
N= 74 HEX=IA
i{= 75 Hc-X=48
r¡= 7ó HEX=4C
N= 77 HEX=4D
N= 78 HiX=48
tl= 79 HEX=4F
N= 8O HEX=5O
¡¿= 8l HEx=51
N= 82 HZx=52
N= 83 HEX=53
N= 84 HEX=54
N= 85 HEX=55
N= 8ó HEX=56
N= 87 H¿x=5?
N= 38 HEX=58
N= 89 HÊX=59
N= 9O HEX=54
¡{= 9t HEX=58
¡{= 92 HEX=5C
N= 93 HEX=5O
N= 94 HEx=58
N= 95 HEX=5F
N= 96 HEX=óO
N= 97 HEX=ól
N= 98 HEX=ó2
N= 99 HEX=ó3
N=l0O HEx=ó4
N=101 HEx=ó5
N=lO2 HÊX=ó6
N=103 HEX=ó7
N=104 HEX=68
N=105 HEX=ó9

GREATER OR EQUAL
OELfA
LÊFT BRACE
RIGHT 8RÀCE
P.EVERSE SLASH
GAH^IA
SOUARE ROOT

LEFT ARROH
TTHES
UP ARROI{
DN ARROH
ELANK
A
B
c
D
E
F

G
tl
f

CÉNT
PERIOD
LEsS
LÊFT PAREM
PLUS
VFRT T CAL
AHBERS€ND
J
K
L
m

H
o
P
o
R
EXCLAT{AT ION
OOLLAR SIGN
ASTERT SK
RIGHT PARENTHËSIS
SEHT COLON
NOT
lr I NUS
SLASH
5
T
U
V
t{
x
Y
z

20 sEP 73

sYr,,rB2800
sYHBz8l0
sYHB2820
sYHB2 830
sYr{82840
sYHB2q50
SYHB2BóO
sYr.rB2 87O
sYHB2880
sYr{B 2 890
sYHE 2900
sYHB2910
sYHB2920
sYHB2930
sYHB2940
sYHB2950
sYrlB 29óO

. SYHB297O
sYr{82980
sYHE 2990
sYHB too0
sYHB 30 I O

sYHB3020
5YH83030
sYHB 3040
SYHB 3O5O
sY¡t830óo
sYHB 3070
sYf{8308 0
sYr{83090
sYHE f loo
sYHB3 I I O

SYHB 3 I 20
sYHB3 130
sYHB3 140
SYHB I t50
5Y¡rB3ló0
sYr4B 3170
SYHBflE0
sYHB3 190
sYHB 3200
sYráB ]210
sYHB3 220
sYHB3230
sYM83240
sYHB3250
sYfiB f zóo
sYMB 3 270
sYHB 3 28 0
sYr"!B 3290
SYHB33OO
sYr.rB33lo
sYr{B 3 320
sYHB3330
sYr1B3340

+

7.

7

ñ

Ê

5

5
.t

i
I
f
7

À

6
5
B

5
4
5
z
Ä

7
3
5
4

I
r

t
I
I
4
I

3
2

L
4
ó
t

5
5
7

e668
8802
I 668
8670
8679
88Có
8 7Dó
I SOD
8800
88lA
882f
I 70E
€7DB
88el
€ó7E
8687
8694
8ó80
8o72
a672
8ó94
8ócñ
8644
86AA,
86BB
F664
a6cl
8657
I óC5
e6c7
I6rr2
8óD7
8ó óF
8óOE
86=l
ÀAT A

86F7
qÁÉ e

8óF?
€ 701
87t3
671 F

8721
8685
e72B
871.F
8ó7C
8730
e7t I
86Dl
€738
8óE 3
8ó?9
87¿¡1
E7 46

0075E
c08F8
oo7 64
oo7óó
007óF
oo3 Fc
008cc
oo903
00903
00910
c09 ro
008Ð4
OOEDI
cc977
oo77 +
0077c
0078À
00783
0c7ó3
007ó8
00784
00794
c0794
c07A 0
00781
00754
007 B7
o074D
00783
coTBo
ooTc 3
007c9
0c7ó5
c07 D+
00707
OO7 DE
OOTE D
o07E I
OOTED
oo7 F7
(c8 09
co8t5
c08 lD
OOTAB
00821
00815
o0772
o082ó
008 c7
oo7c7
00834
oo7D9
007óF
cc837
008 3C

sx,oó
SZr04
TOr04
sFr04
Í tr02
T5r07
Tór05
T7, lO
T7rl3
T8r05
NIrO5
SI r05
sHroS
u0,01
TA, 09
TB¡ l2
TCrOB
TDr07
f2cO7
TZ rOó
TC, 10
TH, Oó
TI 

'OóTE,II
TG, O5
58r03
T9r04
ss,o5
SQrO2
SRr l0
TJ,O5
Tß¡07
Tl,03
TÍ,05
TN, 04
TOrl2
fPr07
TQ, I2
fPrlo
ST, O7
TR,IZ
TXr08
NA,04
1F ¡L2
NBrO3
f\¡02
T4tQ2
TS, I2
TT,04
TUr0ó
TV,O3
TH, 05
T3rO5
TY'05
TZe 07



PAGE [O

JFCT CODÊ AODRT ADDRz STHT SOURCE STATEI.IENT

[r 8TBF 00885
)6 6ó88 00781
,Ê. e740 00843
)2 8758 00851
)3 eó68 007ól
)D 8704 007F4
)9 8ôFB 007E1
)5 875D 00853
)9 87ó2 00858
)D t?óA c08ó0
)8 8778 0087r
)9 8783 C0979
)B 8770 008óó
)5 878A C0880
fo t72E CO82+
)c 878F 008e5
)B 8ó85 00?ÀB
)B I 798 00891
to 87A6 0089C
)4 87Pó 008Ác
)5 965C OO7r2
)9 878ó 0084c
,_+o400404424
t+t4c30l t0304 I
t,40L4L2q
,_4202?O242
t44022CO44
l4)2204?24
lo2qo?4224
)o440440

'40444C04000\42244?220
'4331304111100,401+OOO
t420
:ó
t7FO6525FO
:JFU
| 3462666
,4FO6626FOV357
i6ê4FO
t3F 0
>628

t2

'.92C,56262262
,2FO

t565252839 5968
155 ê.265657
i92922526368
ii39282332526t
t926666562
i?4249395e

I NFI NITY
co¡{HA
PER CENT
DASH
GREATER THAN
QUESTION {ARK
o
I
2
5
4
5
ó
7
I
9
COLON
POUND
Af
À POSTROP E
E QUÀL
OUOT AT IONS

20 sEP 73

sYHB3 350
sYf,tB33óO
sYHBt370
sYHB 3 380
sYHB 3390
sYHE 3400
sYHB 34 I O
sY148 3q20
sYHB3430
sYHB3440
s YrrE 3450
SYr{8 34óO
sYHB3470
sY¡tB 3480
sYHE 3490
sYHE 3 500
SYHB 35IO
sYHE 3520
sYHB 3530
sYHE 3 540
sYH83550
sYHB I 560
SYHB3 5?O
sYMB 3 5 80
sY11B3590
SYHB]óOO
SYH836IO
s Yr.! I ló2 0
sYr{8363(Ì
sY¡.rB 3ó+O
sYHB3ó50
sYr4B 3óóO
sYHE 3ó70
sYH83680
sY¡rB 3ó90
sYfqB 37OO
sYH837tO
sYr.rB3720
s YH B 37fO
sYHB3740
SYHB 3750
5YH837óO
sYfrB 3770
sYHB 1780
sY¡48379O
sYHB3800
sYF838lO
sYrB 3 I 20
sYH83830
sYH83840
sYf{83850
sYHB3860
sYH 83870
sY¡{83880
sYHB 3890

496
497
498
499
500
50 ¡.

502
503
504
5C5
506
5C7
508
509
5r0
5lt
512
513
5L+
515
5I6
5L7
518 SO
5r9 St
520 52
521 S3
522 54
521 55
524 55
525 S7
526 58
527 59
528 SA
529 SC
530 SO
531 SG
532 SJ
533 SN
534 SS
535 S{
535 S8
537 SX
538 SY
539 TO
540 Tt
5+t sF
5+2 r2
547 TA
5+4 T4
545 1A
546 TB
547 TD
549 ÎC
549 TH
550 TI

!1VI NOrIT N=10ó HCX=óA
tM TG'Oó N=107 HEx=ó8
HVI NCr 14 N=IOB HEX=óC
HVI ND'02 l'l=109 HEX=óD
HVI SYr03 l,¡=llo HEX=6E
t'M SU' 13 N=lll H¡X=óF
HvI TO.O9 N=tr2 HEX=70
MVI Nl'05 N=Il3 HEX=71
HVI N2rO8 l{=ll+ HEX=72
HVI N3'13 N=I15 HEx=73
HVI N4'08 N=lló HEX=74
HVI N5 ¡ O9 r,¡= l1? HEX=75
HVI Nó'll N=ll8 HEX=76
HV¡ N7'05 N=119 HEX=77
HVI NSIIó N=IZO HEx=78
ftvl N9'12 1,¡=121 HEX=79
HVI TF, ll ry=122 HEx=74
HVI NE'll N=123 HEx=78
HVI NFr ló N=124 HSX=7C
HVI NG'04 N=125 HEx=70
HVI S{rO5 r.l=126 HEX=7E
HvI NG'O9 N=127 HÈx=7F
DC X'22240400404+2+.
DC X.222+L40tOLLO304L433424t
0c x.222401+L24.
0C Xt ?22tt2O22OZq?'
DC X.220440220044.
DC X.222402204224'
DC X.222024024224.
DC X.2200440++0.
0c x.22440144C04000!
DC X.2?0422442220.
DC X.2244V3L304t31100113140.3133.
DC Xt 224+C++OOO.
DC X.222420.
DC X.2226.
DC X.27 67FO6525FO.
DC Xt 2361FO.
DC X. q448462666.
DC X.2+64F066?6FOV,57l
0c x, ó82óó4F01
DC 'Xr ó323FOl
DC X.2+6628.
9C Xróg.
DC Xr29l
DC Xt 22621
DC X.69292656262262.
DC X.2962FO.
DC X.2269.
DC XtZ?256525283959ó8ó2¡
DC X. 6!655é265667.
DC X.68592922526168.
DC. X.6A59J)2A23125263655rr
0c x.222926666962.
DC X.325242491959.



ECT COOÊ AODR1 ADDRz

| 37 26243J536+
54 64535F O

23343(12t1
85 362

7784958252433

2526369
?2569F O+762
94'
?
24ê6269
rF0
)392823325263
) 59 6867 562656
tFo
,5232F 0444656

2FO2353646556
5+5o327 \52367
17322
;74
I
1392821765665
)-69
| 4247 69
,2262F 01556
)29193AF06922
)
)42t252
,596866242262
,5çó8ó7ió
i6561>2122\28
't64545 9524?62
,-5263É55626
)5e+742
25263eA593928
.5 45 )57 5 ê662rr
| +7 7e35415465
t5s57F O37?9)9
i463727 têL524
.i46+554e4757 6
)72268612
i424A7 A
i5+
117 57 4e
,5 é547 5
,62
I
I
iF 01374+44333
t5e2Ê.7 

^t72t2
)+84?485968
'1345444+8Ve58

STATEHENT

DC X.C,65737262433536410+2+8e
0c xt 3536+6+535FO.
DC X. +212J34)42rL.
DC X.69585362.
DC Xr2l2A.
DC X.623738+95A252h334964.
cc x.29 r

DC Xt 23t2526369r
DC X.29222569F0+762.
DC Xt222945.
DC Xt 6962.
DC X.29224ô6269.
DC X.4769FO.
DC X.ó85939282332526)68FC++62.
DC X. Z?29596A675626556562c
DC Xt+9++FO.
DC X. 124)5232FO+4465 667 6A593928a
DC X.2969.
DC X.494?FO235364655676273A6A0
DC X.2551455327452167.
oc x.2938112?o
DC X.25757+.
DC X. 5óó7t
DC X. 6 859 19?8 27 t6 5 5656 )52322 125164
0c x.29tr269.
DC X.2947424f69.
0c x. z?6)2262F 03ó5ó.
oc x.7828293938FO6922FO53ê7625253.
0c x.1575.
DC X.3849t12t252e
og xr28395968ó6242262.
0c x.2a1959686f56.
DC X.365t656352722328J9596A?
DC X.29246454595242620
DC X.23125?6te55626r
Dc x.29696A+142.
DC X.231252636e593928?53555660
DC XtZ45454r)575C662535)7t3.
DC x'655747767t44i46567583ð272q335364c
oc x.57495957FO)?2979t7.
oc x. 67 574637 27L6L524r
DC X.344546+55+64757667.
DC X. t25972268532.
DC X.233+42+A7^.
oc xt 42t454.
0c x.42493757+9.
DC X. L575565475r
DC X.224662.
DC XrllSll
DC Xr lA8Âr
DC -Xrl565F0333+444333FO36374746t6.
DC X.7!2L562^7^.
oc x.124772L2.
DC X.283948424859ó8!
DC X.424414i444483858+84946t6560

STH¡ SOURCE

55I TE
552 TF
553 TG
55tt T9
555 SO
55ó SR
557 TU
558 TJ
559 TK
563 Tr{
5óI TN
562 'ÍUl

5é3 TO
564 T0
565 fP
56ó ST
5ó7 SU
5ó8 TT
5ó9 TR
570 TX
57I NA
572 NB
573 N8
5?4 TS
515 TV
57ó TY
577 TZ
578 NC

579 N0
580 Nt
581 N2
5e2 N3
583 Nó
584 N4
5e5 N5
58ó N7
5S7 N9
588 N€
589 NF
590 ¡¡G
591 NO

592
593 SE
594 T6
595 SH
596 SI
597 SK
598 SL
599 SO
óOO TL
50t s11

ó02 sv
603 SZ
ó04 T5
605 T7

PAGE TI

20 sEP 7t

SYHB390O
sYr1B39t0
sYHB 39 20
sYHB 1930
sYr{8 3940
s YH8 3 950
sYr'rB 3960
sYH83970
sYMB 3980
sYHB 3990
SYHB4OOO
SYHB4OIO
sYH84020
sYH 84030
s Y¡,rB4O4O

_ sYHB4050
SYHB4O6O
sYHB4070
SYH84OSO
sY¡r84090
SYHB4 IOO
SYHB4I IO
sYHB4t20
SYHB4I 3O
sYr.r84l40
sYHB4150
S YH84 Ió O

_sYtr84t70
sYH841 BO

s Yl1B4l9 0
SYHB4ZOO
sYHB42 lO
sYH84220
sYH84230
SYHB424O
5Y HB4 2 50
sY¡,r84260
sYH8427Q
sY MB42 I O

sYMB4290
sYH84300
SYHB43lO
s Yn 843 20
sYHB4330

. SYHB434O
S YHB4 35 O

sYHB43óO
SYHB4370
sYr'tB4 3 80
sYHB4390
sYHB4400
sYH844 tO
sY MB44 2 O

5YHB44 30
sYHB4440



PAG€ 12

:CT CODE ADOR1

t34L57 5
t3L42495A6A.79
1F O27 63
'r65665727
256
i3553ê374FO76
142+556ç74438
t424576474Ä.58
1744353ê467 64
t27 67 51 53
i34q35q5666FO
¡F0
,2.13)536q6657
5F0?6365361

i334447t ¿15164
| 45 57F 02 245
t77 4e56ê56451
t3ó 1443ÉlF0ó5
| 4e344657 6652

)0000

STMT SOURCE

ó06 T8
ó07 NH
ó09 Nl
ó09 NJ
óIO NK
óII NL
ó12 Nr{
óI3 NN
óI4 NP
ó15 NO
óIó NT
ó17 Î'¡R

óI8 NS
ót9 NU
620 UC
ó21 ul
622 U2
6?' U'
624 U4
6?.5 U5
62ó NV
ó2 7 Nr{
ó28 NX
ó29 NY
630 ¡tz
ó3t
ó32 ENÏFLG
ó31 savÊ
ó34 STATE
635

ACDR2 STATEHENT

DC x.153634L5t5.
oc xt r2zt3l424ç5Àó479¡
DC Xt 2767FO27 e3l
DC X.2+5+65661727.
oc x.2ê,4266.
DC X.t4253553e314F01665551727L6.
DC X.2t3t4Z4556474AtAzBr
0c xt 6t5L124535474458óB ¡

DC X.22371443536+676+73.
DC X. 13372767515r.
DC X. 263634435t5óó6F0 !
DC X.4248FO.
DC X.372624)r536+665731FOt575.
DC X.2366FO25365t6t.
DC X. FOr
DC X'FI! E\TER SUPÈRSCRIPT H3OÊ
DC X'Fz' ENTER SUBSCRTPT MODE OR

DC X'F3' CARRIAGE RêTURN.
DC XT F+' SACKSPACE CHARACTER.
DC X' F5' IULL CHARACTER
DC X.2724134+474413b467.
DC Xt 2817+561F022+5.
DC X.5A4?.37+656656451473475+6s
DC Xl6747363141rJ3F065256
0c x.2537463+46576ê52.
os 0F
Ðc Fr0l
os 24F0sc
ENO

OR LEAVE SUBSCRIPT.
LËÀVE SUPERSCRIPf.

20 sEP 73

SYHB4450
sYrrB44óO
sYHB4470
sYr{B 448 0
sYMB+490
sYrlB4500
sYHB45 10
sYr{84520 -
sYüB4530
sYHB4540
sYMB4550
SYug455g
SY¡,IB+5TO
sYHB4580
sYHB4590
sYHB4óOO
sYH84ó1.0.
sYHB4620
sYHB4ó30
sY¡{84640
sYH84ó5 0
sYHB4660
sYHB4ó70
sYH84680
sYHB4ó90

sYflB47 t0
sYHB4720



PAGE

20 sEP 73SJECT CODE ADDRI ACDRz STHT SOURCE STATEI{ENT

590

820 l0l4
820 2000
?22
740 906C

000 t4
00c00 '

oC G¿E

I STHBLE START O CALL SIHBLEI XTYTHGTTIBCDtTHtNI V127
24
3 * THIS SUBPR9GRAH TS THE I{ATF¡V IHPLEHENTATION VERSION OF THE CALCOHP

4 * PLOT ROUTINE CALLED SIHALE. IT IS CALLEO TO DRAI{ TEXT SUCH AS

5 * TITLES ANO TO DRÄI{ SPECIAL CENTEREO SYHEOLS.
ó4
7 EXTRN SINI SINT AND COSI ARE THE STN AND COS FUNCTIONS"

8 EXTRN COSI
9 EXTRN PLOTI OS-TYPE ENTRY POII{T TO PLOT ROUTINE.

l0 *
ll *
LZ 4 THESE INSTRUCTIONS REFER TO DISPLACET{ENTS IN THE SIARTA ROUTTNE'

13+ThEYAREToaEUPDATEDIFTHESTARIARoUTINEISH9DIFIEDCAUSING
14 * THESE DISPLACEI{ËNTS TO BE CHANGED OR ¡F THESE ROUTÍNES ARE HAD€

T5 ù TNTO ENTRY POTNTS AT SCHC FUTURE OATE"
16 *
17 XENTSPEC EQU 24ó
t8 XRET EOU llz+
19 xAl EoU 1592
20a
2L*
22 eaLR 9'0
23 USING *r9
24g.
25 4 CI-ECKING TYPE OF CALL !'IÂDE TO SII{BLE.
26*
Z7 L 2r20l0rll L0A0 AODRESS OF ICODE

?A L 2,0(Or2I OBTAII{ CONTENTS OF ICOOE

29 LTR 2'2 IS IT A SPËCIAL CALL
30 BC 4,INTS BRANCH IF 50
3L 4 TT HAS A ISTANDARO! CALL.
32*
33 * DETERHINING TTHETH=R IBCD TS A STFPLE VARTABLE' A VECTOR' OR A

34 * HOLLERITH STRING.
)54
36 TI{ I2(IITXIOSI HOLLERITH STRING ?

3T BC I'CHARK YES
38 TH tz(llrxrgo' vEcToR ?

39 Bc lz,\ExTy f,tJ. HUST BE Str{PLE VARIABLE
40*
4L 4 IBCD IS A VECTOR
424
4, L 2rl2(0rlt OBTAIN AoORESS OF IECDIS STAR RoUTINE
4+ L 3¡{t0r2t OBTAIN ADDeESS OF TH; CALLING VECTOR

+5 L 2'L2IO¡21 OETAIN THE VECTOR LENGTH FOR THE ACTUAL ARGUHENT

46 * TT tS STORED IN A LOCATION REFËRENCEO BY THE STAR ROUTINE FOR T.HE

47 * DUHHY ARGU}'IENT REPRESENTING IBCD.
48 ST z'TPST STORING THE VECTOR LENGTH

49 * STORING THE VECTOR ADDRES.S IÀ¡ THE OS-TYPE ARGUI{ENT LIST.
50 ST 3' DOPE
5I LA z'SfÀR 9BTAIN ADORESS OF THE STAR RTN. FOR ARRAY

52 ST z'IBCD PJTTTNG TH¡S AODRESS IN THÊ HODEL ARGUI{ENT

53 + LI ST"
544
55 * DETERHINING TYPE OF IBCO 

'RGUHENT

l09 l00c
710 9052
t9c t00c
7CO 9074

0000c
oo054

0000c
000 7ó

320 r00c
630 2004
820 200c

920 9426

330 90Eó
L20 9412
120 90có

0000c
00004
0co0c

oo4z8

000E8
oo4L4
000c8



BJECT COOE ADDRT AODRZ STMT SOURCE STATEHENT

PAGE

20 sEP 73

lo2 lo0c
710 9044
294 90C6
7FO 9OAó
29? 90C6
7FO 9OAó

820 t00c

0000c
oco4c

oo0c I
0 ccAS

000c8
OO JÀ8

56
57
58
59
óO INTV
6l

0v
70
7l
't2
73

T{ l2(ll,xr02s
BC I, INTV
HVI I8CDrX.94r
8C t5,ENTSE0
HV¡ lBcDrX'92'
BC I5TENTSEQ

IS REAL*4 TYPE

IS TNTEGER+4 TYPE

000E8
oolcS

oooc I
00048

ó3*
64 A IBCD IS A HOLLERITH STRING.
65*

OO.]OC ó6 CHARK L.2I12IOIII OBTAII'| ADDRÊSS OF THE ACTI'ÂL DOPE VECTOR FOR IBCD
67 T HOVING THË V:CTOR LENGÍH TNTO THE DOPE VECTOR LENGTH FIELD
ó8 * OF THE OUHI4Y ARGUIÊNÍ FOR IBCO.

HVC D0PF(llrOl2l
LA 2rD3PE
Sf 2'IBCD STORTNG ADDRESS OF DDPE VECTOR
HVI IBCOTX'O9O SETTING THË TYPE C9DE FOR THÊ TBCD ARGUiIENT
8C I5,ENTSEQ

zo0 908ó 2000 00c58 c0c00
120 90Eó
J20 çCCó
209 90Có
7FO 9OAó

120 0col
)20 942A

L20 9426
020 90có
)20 90tó

320 942A oo4zc
z2z

0000 I
o042c

OOtr28
000c8
c o0E8

0009c

cc0A2

oo0a8

00{2c

0000c
OOCFó

101 *
lo2 *
to3
l04

74+
15 4 HAVE A .SPECIALc CALL
768
77 INTS LÀ 2!l
78 ST 2TSPECFLG SETTING THE SPÉCTAL F¡-AG Oq"
79*
80 û IECD TS A SIHPLE VARTABLE.
8l *
82 NEXTY LA z'TPST IBCD IS TREATED AS A

83 ST Z¡IBCO CALL-BY-VALUE ARGUEEHT
e4 Sf ZTDOPE
85 +
8ó I CHECKIÀG FOR Â lSPÉCIÂL' CALt
87a
88 L 2,SPECFLG
89 LTR 2r2
90 8C 2' ISTHP IT I{AS A ¡SPECTALd CALL
9I + DETÉR¡IININ6 IYPE OF THE IBCD ARGUI{ENÍ.
92 TH 12(llrXro4r
93 BC lz,lsltlPl
94 HVI IBCOTXTSçI l{as RËAL*4 TYPE
95 BC I5'ENTSEQ
9ó ISIHP SC, 2.2 RESEÍTING THE 'SPECIÂLO CALL FLÂG

9? ST z'SPECFLG
9e ISIHPI r,lvf IECDTX'82' l¡AS INTEGER+4 TYPE
99 DROP 9

720 9094

lo4 100c. 0000c
7CC 90AO
284 90C6 000c8
7FO 9OAó
t22
J20 e42¡.
7.82 90C6 000c I

I00
)ËB O00c
iBO COFó
)ooEzc9c4c2D7C5
)0c03 90

T0003F8

THE ÉNTRY SÉOUENCE CODE FOLLOT{S

USING REGII¡II
cNoP o,4

1O5 ENTSEQ STH I4' llr l2( l3l
106 eAL. ll'XENTSPEC(Ort2t BRANCH TO XENTSPCC RfN'
IO7 REGTI DC HI O' 

'CLó' 
SIMBLEI

r08 DC A(SAvEl
TO9 * THE MOOEL ARGUMENT LIST IS CREÁTED
Ito DC X.84' TAL3fXPAGEI



BJECT CODE

4C003FC
4000400
0c 0a 000
4000+04
2 000408
0co00c0

5lo 8044
0û003F8
c oo0 3Fc
00 00400

.0 0 00000
0 000404
0 00040 I

r5 ð0

190 8344
8A0 8334
lo0 0001
827 1000

,203 8415
'a60 83óA
370 7C00
277
,790 8032
rl F F 5000
.770 AC5+
350 5000

.7FO 805r,

a70
.780 8C40
t202 8415
87C
Btl
,3lo 5000
,9 I0 829ó
t720 AC5+
'8ó0 836É
t82C.4000
t222
,700 8088
r20l SaBA
ID2ó
18c0 ó0co
'900 8386
,7?0 8080
,920 A38Z
Ì780 8088,020 a382

8ÀLR LO
USING *rB
LA 9'LINK
L IO ' 

ADPLOT
LA Orl
Lr{ 2,7,O(11
LTR 7 I7
8C llrER3XlT
HVI IC+3¡3
LE ó. SEVEN
L 71 0( 0,7¡
LTR 7.7
BC 13, r{NTPOS
Tf{ 0(5lrXrFFl
8C 7 r NPOS
L 5r0l0t5l
BC l5,llP0S
LA 5r3l0r5l
Ae. 7 tO
Bc ll,hqTl{o
HV¡ lC+3o2
LR 7r0
SR lrl
IC ItO(O'51'
CH l,THRTN
BC 2,NPOS
LE ó, FOUR
LE 2.OlO.4'
LTER 2tZ
BC I3,HNEG
HVI STATE, I
DER 2t6
LE OrOlOr6l
CE 0 r THETA
BC 7' STRTH
cE 2, FACT
BC 8, HNEG
STE 2' FACT

S R8 BASE
aFo-xc
sF2-YC
4 F+ . SCRATCH
s F6 - SCRATC|I

SYHBO44D
sYH80+4E
SYHB04+F
SYHBO44G
SYt{B 04¿.H
SYHBO44 I
sYH8045
SY¡tBO45A
SYHBO 4 5B
sYHB045C
S YHB 045 D

sYr.rB045E
SYHB 04 5F
SYHB045G
SYHB 04 5H
SYHBO45 T

sYH8046
SYHBO46A
SYHB04óB
SYHBO4óC
sY r.8 0{6D
SYlrBo4óE
sYr{B 046F
SY¡IBO4óG
SYHBO4óH
5YHB03ó I
SYBBO4T
SYHBO4TA
SYHBO4TB
sYH8047C
SY¡IB 047D
SYHBO4TE
sYr'r8047F
SYHBO4TG
SYHBO4TH

PAGE

ôDDRI ADDRz STHT SOURCE STATEHENT 20 SEP 73

lrl Dc xr84r,AL3|YPAGE!
Ll¿ DC Xr84.rAL3(HEIGHTI
I13 IBCO DC X'OOI 'AL3IO¡ FILLED TN AT RIJI{ TT'{E'
114 DC Xr84r,AL3(ANGLEI
I15 OC X.82r,AL3tNCHÁRl
1ló DC X.lC.rAL3(O¡
117 +

ttg + GENERATING THE ùS-TYPE ARGUHENÍ LtST TO 8E USEO BY THE SUBPRoGRAH.

119 s
OOOF4 l2O BAL l¡++28

121 0c xr00t rAL3(xPÂGEl
L22 0c x.oor,aL3(YPAcEt

. LZ3 DC X'O9I IALf(HEIGHTI' 124 DOqE DC X.OO.,AL3(O, FILLED lN AT RUN TlËE
125 DC X|OO.!ÀL3(ANGLEI

. L26 DC X'80'IAL3(NCHARI

t28
L29

00440 130
c0430 t3 1

0000 I r12
00000 133

134 s
115 ù

00508 136
004ó0 l3?
c3000 138

139
00128 r40

coooo 141
00144 I42
ccooo 143
oo14A L44
0cco3 145 NNTPOS

I46
col36 147

00508 148
149 NHfHo
150

00000 15 I
0038C L52
o0l4a 153
00+64 L54
00Ù00 155 NPOS

L56
oolAE 157

o0BBo 158
159

00000 160
oo47c lót
00176 L62.
00478 163
00tAE ló4
00478 165

LOAD ADDRESS OF PLOT
SET COT{STANÍ I
LOAO LINKAGE
TEST F3R CORRECT

L I NKAGE
lC= 3
DIV=7
PICK UP N
TS N GR€ATER O
YES

TEST FOR DOPE VECÍOR
YES

LOAD AOD FRCI{ VECÍOR
BRANCH TO NPOS .;

8C 0= BCD+3
IS N LESS -I
YES NO
lC=2

N=l

K=CoNTENTS OF BCo
IS K GREATER 13
NO YES
DIV=4

PICK UP HGT
TS HçT ZERO OR LESS

NO
STATE- t
FCT=HGT/DI v
PICK UP ANGLE
IS ANGLE=THETA

YËS
I S FCT=FACT

NO
FACT=FCT

HO

NO

YES

'NO

. YES



PAGE

3JECT CODE

7FO 80ÄC
)2J 8382
100 838ó
'.oo 8372
)00 8384
Ito 834ó
lFo 833E
):r
)00 838E
tt0 8346
,FO 9342.

'EF)00 838A
)2) 82F¡'i+o 

e266
t23 82F^
t00 2000
t0ù 837ó
I80 8004

r00 Slea
¡00 83CE
100 83FA
)00 8402
120 3000
t?o a176
f80 ScFo

r20 8394
t20 83CÈ.
)20 83FE
t20 8406
t00 8402
lzo 8406
ilo 5000
'lo 8156
r30 0002
r43 8416
,'40 I3 5A
.i6ó
t63 8417
t22
;24 80CO
,20 0004
t20 8296
'AO 8184
,2C OOO?
,o2 8392
,22 83C6
,22
r20 c004
\20 0002
02 83C6

ÁDDRI ADDRz STHÎ SOURCE STÂTEI{ENT

OOIÂ2 .16ó BC I5,GTCALC GO TO CALCULATE OFFSETS .
00478 167 STRTH STE Z¡FACT FACT=FCT
OO47C 168 sTE 0' THETA TI{€TA=ANGLE
00+68 169 HE O,RAOCO CHANGE TO RAOIANS
OO48O I7O STE O' INCC
0043C 17t LA ITADANG
oo43+ L72 L I5,AOSIN

I73 BALR 14' 15 CALL SIN
00+84 174 STE 0r INCS IÌ,ICS=SIN(THETA!
OO43C I75 LA I'ADANG
00438 t7ó L I5TADCOS

I77 EALR L4,L5 CALL COS
00490 178 STE O' INCC INCC=COS(THETAI
COSFO I79 GTCALC STM 21 3ISVXYL
OO35C I8O BAL 4,CALC CALCULATE OFFSETS
003F0 181 Ltl 2r3rSVXYL
c0000 182 HNEG LE 0,0(0,2t PICK uP X . . -
oo+óc 183 c! o,Nt'¡N ls x ËauaL Tc 999.0
00tCA 184. BC 08 'XNN NO YES

185 t CE O'M¿RO IS X=-O.O
196 * Bc I'XNN NO YES

OC49O 187 SË 0'xA+8 x=x-xA(2t+YA(21
0c4c4 188 aE 0' YA+8
CO4FO I 89 STE 0' XO xO=X
OC4FB 190 ST€ Or XC xC=X
0ûGo0 l9l xNN LE 2¡Olo¡ll PICK UP Y . . .
004óC Lgz CE zrilNN IS Y EQUAL T0 999.0
o0 tE6 19 3 BC 08 ¡ YN{ N.J YES

L94 4 Ce 2THZRO IS Y=-O.O
I95 * BC 8r Yl'lN NO YES

00{?O 19ó SE 2rXA+8 Y=Y-XA(21-YAÍ2!
oo4c4 197 sE 2rYA+8
OCíF4 198 STE ZIYO YO=Y
004FC 199 STE 2¡YC YC=Y
004F8 2OO YNN LE 0r XC X=XC
0G4FC 2Ol LE Z¡YC Y=YC

' CCGoO 202 NXTCH .IC 3'010'51 * K=CC'NTE¡{fS OF 8CD
0044C 2O3 N LCHHSK r=K H09ULû 128
00002 2O4 SLL ltZ SET UP K FOR INDEX
OO5OC 2O5 L 4ITABLEI3I SËT LOC fO ÁODRESS OF OFFSETS
OO45O 206 N 4'THBYÍ FOR CHARACTER K

2O7 SR ' ó¡6 SET J TO NUI{BER CF OFFSETS
OO5OD 2O8 IC ó'TAßLE+IÍ3' FOR CHARACTER K

209 NXTOF SR 2e2 q

CJOOO zLO IC 2rO(4r8I PICK UP CFFSETS FRCH LOC
0c004 211 SRDL 2¡4 SET I lC X-OFFSET
OC38C 2I2 CH z,THRTN IS I GREATER T3
OOZTA 2L7 8C lor SPCDE NO
OCOOz 2L+ SLA 212 SET UP I FOR TNDEX
OC488 2L5 AE 0rXA(21 X=X+XAI L
0048C ?16 AE 2'YAl2 | Y=Y+YAI I ¡

2L7 SR 2¡2
OCOO4 2L8 SLDL 2,4 SET I TO Y-OFFSET
OCOOz 2I9 SLA 2¡2 SET UP I FOR INDEX
OC4BC 22O SE o'YAlzl X=X-YA( Il

20 sEP 73

SYHBO+7I
sYHBO4S .

SYHBO{84
SYHEO¿rg I
sYr{B068C
sYHBOó80
SYHBO4SE
sYrlBOå8 F
SYHBO4SG
sYHE 048H
sYH8048 I
SYHBOå9
SY¡IBO49A
sYHBO498
sYs8049C
s YH8 0{9D
sYH8049 E

SYHEOç9F
sY!{89+9G
SYHB049H
sYHE 049 ¡
sY¡rBo50
sYHBO50Â
sYHBO508
sY¡r8050c
sYH80500
SYHBO5OE
SYHBO5OF
sYH8050G
sYH8050H
sYHE 0 50 I
sYrqE 0 5l
sYf{8 o5l A
sYr{B O5 t 8
SYHBO5IC
sYr{B 05l o
sYHE 05 I E
sYlrE 051F
SYHBO5 IG
SYHBO5IH
SYMB05I I
sYH8052
sYHBO52Â
sYH80928
sY48052C
sYHBO520
SYHB052E
SYMBO52F
SYMBO52G
SYHBO52H
SYHB O'2 I
SYHBO53
sYH8053A
sYHBO538
sYMBO53c



STATEHENT

AE z,X^tzt
STE Or XT
ST¿ 2tYf
LR lr9
LR 15, l0
BALR L+115
HVI lCt3r2
LE OrXC
LE ?ofC
ÂR 4¡O È

BCT 6T NXTCF
AE Or XA+z8
AÊ 2rY^+¿8
HVI IC+3r3 Û

STE O, XC
STE 2¡YC
!R 5rO
BCT 7, NXTCH

RETURNING TO THE CALLING PROGRAH

LA I 3rSÂVE
Bc t5,xRETf0rl2,
SR 2¡2 . 44
SLDA 214
SR 2¡O
BC 4' PNUP
BC I, SUPSC
sR 2¡O
8C I r SU35C
SR 2,O
8C 8¡ CRET
sR 2¡O
BC 7, GTNCH
sE o, xA+28 *Û
SE Zty þ,+28
BC I5 

' 
GTNCH

LÊ 0r XO +*
LE 2rYO
AE OrYA+48
sE 2r XA+48
STÊ O,XO
STE 2t.YO
BC I5I GTNCH
CLI STATET I *ù
8C 4r GTNCH
8C 8, SUBER
MVI STATE ¡ 1
LE Or FACT
OE O,FCTR
sTE O,FACT
BAL 4ICÀLCA
aE orYA+ló
SE 2r XÀ+ló
BC I 5, GTNCH

Y=Y-xA( I I
XT=X
YT=Y

CALL PLOTIXT¡YTcICl
lC=2
x=xC
Y=YC
INCREASE LOC TO NEXT OFFSET PAIR
J=J-Ir IF J IS NJT ZERO REPEAT NXTOF
x=X+XA(71
Y=Y+YA(71
lC=3
xC=x
YC=Y
INCREASE BCO TO NEXT CHARACTER
N=N-lTTF N IS NOT ZFRO REPEAT NXTCH

PAGE

]JECT CODË

\22 8192
100 8404
)20 840E
¡19
]FA
)trF
zo2 84t5
800 8402
)20 8406
t40
ró0 8l 12
AOO 8 3AE
r20 8382
¿o3 e4l5
)00 8402
)?o 84C6
\50
570 80F8

lDc 829Ä
lFo c+64
)22:20 0004
]20
740 8258
I80 820a
]20
730 8lCE
,zo
780 8l82
)20
770 8lóA
100 83Aê
)20 8382
7F0 8tóA
300 SlFA
320 83FE
too 83Fó
)20 83C?
)00 83FA
)20 SrFE
7F0 8tóA
501 8ÀBA
740 8t6A
T8O 8 TFA
2OI SABA
300 I 382
)o0 837E
)00 8382
i40 82óA
to0 8306
\?o 8r^2
7FO'8tóA

20 sEP 73

SYMBO53D
SYHBO53E
S YMB O53F
SYHB O 5 3G
SY¡IBO53H
sYH8053 I
SYHBO54
SYHBO54A
sYH80548
s YHB 0 54C
SYHB05+D
SYHBO54E
SYHBO54F
SYHB 054 G

SY¡IBO54H
sYH8054 ¡
SYHBO55
sYrlBO55A

SYHB O5 5 F
SYI{BO55G
5YH8055H
sYHBO55 ¡
sYH8056
SYHB O 5ó A

SYHBO56B
SY H BO 5óC
SYHBO56D
sY!{805óE
sYr{B O5ó F
SYHB O 56G
SYHB O 5ó H
sYH805ó¡
sYr'rB 0 57
SYHBO 574
SYHBO 578
sYHB057C
sYH80570
SYHBO5TE
SYHBO5T F
sYr18057G
SYHBO5TH
S YHB O5? I
SYHEO 5 8
SYHBî584
SYHBO5EB
SYHBO5EC
SYHBO5BD
sYH80 5 I E
SYHBO5SF
SYHBO5sG

ADDRI ADDRz STHT SOURCE

00188 22L
0c500 222
0c504 223

224
22'
226

00508 227
0c4F8 228
o04Fc 229

23O GTNOF
0c208 231
0044+ 232
004D8 233

0û508 234 GTNCH
004F8 235
004Fc 236

?37
oolEE 238

2)9 4
2+O a
24L 4

c0390 242 EREXIT
00464 243

244 SPCDE
00004 245

246
00354 247
00300 244

249
oo2c4 250

ztL
oo2A8 252

257
002óo 254
oo4A4 255 ECKSP
o04D8 256
co2ó0 257
CC4FO 258 CRET
0c+F4 259
oo4sc 260
00+88 26L
004F0 262
oo+F4 263
o02óo 264

00880 2é5 SUBSC
00260 266
cozFo 267

c0Be0 268
0c478 269
oo4'14 27 0
00478 27L
c03óo 27?
o04cc 213
0c498 274
00260 275

DECODE Y-OFFSET-
SETITOYOFFSET

IF l=l¡ GO TO SUPERSCRIPT COoE

IF I=2¡ GO TO SUBSCRIPT COOE

TF I=3¡ GO i9 CARRTÂGE RETURN CODE

IF l=5r SKIP TO NEXT CHARACTÉR
X=X-XA f 7 I
Y=Y-YAl 7l
BRANCH TO GET NEXT CHARACTER

xO=X
YO=Y
BRANCH TO GET NEXT CHARACTER
TEST STATÊ
IF Or ERANCH TO GET NEXT CHÀP.ATER
JF I, BRAIICH TO SUB€R
IF 2¡ RETURN TO N0Rr{AL HODETSTATE=l

FACT= FÀCT/ FCTR

CALCULATE OFFSETS
x=X+YAl 4l
Y=Y-xA(41
BRANCH TO GET NEXT CHARACTER



PÂGE

JECT CODE

OO 8ABA
00 83CE
20 8394
FO 8242
OI SABA
20 8léa
80 8236
OI SABA
00 6382
00 e37E
00 8382
40 8264
00 63cE
2C B39A
F0 6lóA
02 SABA
o0 830ó
20 I 342
00 8402
zo 8406
o0 I 382
o0 8378
00 8382
40 8264
F0 8lóA
03 e4l5
F0 815C
nn c2Q2
20
00 838À
20 838E
+o
62
ll 835E
01 8392
2l 83Có
04
26
12 827C
00 8402
?0 84C6
Fq
OD

ADDRI ADDR2

OOBBO
oo+c4
c c490
oo33 I

OOBBO
002ó0
ootzc

COBBO
00478
oo47+
00478
00360' oo4c4
cc490
002ó0

OOBB O

o04cc
. 00498

00+F I
oo4Fc
0 0478
oo+74
00478
00 lóo
0 02ó0

00508
04252
0 0478

c04s o
l04 84

276 SUEER
271
278
279
280 suPsc
28I
282
283
284
285
286
287
288
249
290
29I SUPER
292
29)
294 SUA
255
296
291
298
299
300
3OI PNUP
302
3C3 CALC
304 caLca
305
306
307
308
309
310 cALCB
3lt
3t2
3t3
3t4
315
31ó
711
3}8 THRTN
3I9 SÀVE
320 SVXYL
32I XPAGE
322 YPAGE
323 HETGHT
324 ÄNGLE
325 NCHAR
326
327
328 STAR
329
330

CALCULATÉ
x=x-YAl2l
Y=Y+XÀ(21
BRANCH TO
CHANGE TO
x=x-YA( 4l
Y=Y+xAl 4l
xC=x
YC =Y

FACT=FACISFCTR

CALCULATE OFFSEÏS
BRÀNCH TO GET NEXT
RA I SE PÊNr IC= jl
BRAI'¡CH TO GET NEXT
CALCULÀTE ûFFSETS

X=FACT+ INCC
Y= F ACT+ INCS

CHARACTER

OFFSET

20 sEP 73

SYHBO5 8H
SYHB05 8 I
SYHBO59
SYHBO59A
sYH8059B
sYM805ec
SYHBO59D
SYHBO59E
SYHBO 59F
SYHBO59G
SYfiBO59H
sYfi80 591
SYHBOóO
SYHB OóOA
SYHBOóOB
sYHB0ó0c
SYHBOóOD
S YHBO 60 E
SYHBOóOF
SYHBOóOG
SYHBOóOH
S YHB OóO I
SYHBO6l
SYHBO6IA
SYHB Oó I B

sY¡,r BOó tC
SYHE 0ó I D

sYHð0ótÉ
5Yr,tBO ó I F
SYHBOó1 G

S YHB O6 IH
SYHB06I I
sYHEOó2
sYH80ó24
sYH80ó2 B

sYHB0ó2C
SYHBO62D
SYHBO62E
SYHBOó2F
sYr.iBOó2G
SYHBOó2H
sYHE 06 2I
sYHB0ó3

sYr{80é 38

STHT SOURCE STATEHENT

HVI STATEIO +
AE O 

' 
YA+8

sE 2, XA+8
BC l5rSUÀ
CLI STATE' I +Ù

BC 2. GÏNCH
BC 8r SUPÉR
MVI STATET I
LE O, FACÍ
OE O, FCTR
sTE 0, FACT
BAL 4 I CALCA
SE Or YA+8
AS 2' XA+8
BC I5TGTNCH
HVI STÂfË' 2 Ù

sE o' YA+ló
AE 2r XA+16
STE OrXC
STÉ ZIYC
LË O, FACT
r,rE 0 r FCTR
STE O 

' 
FACT

BAL 4,CALCA
BC T5'GTNCH
f{VI IC+3r 3 +*
BC 15'GTNOF
L= 0' FACT *È
LER 2 tO
He O' INCC
HÊ 2, INCS
LER 4cO
LER 6,2
LM lr3rMFOR
STE 0' xA( I I
STE 2,YA(II
AER OI4
AER 216
BXLE IrZrCÄLC8
LE OrXC
LE Z,YC
BCR LSrtr
DC Hrl3. *+
DS 24F
DS 2F
DSF
0sF
DSF
0sF
DSF
cNoP 214

CHANGE fo SUBSCRTPT ¡IOOEoSTATE=O
X=x+YAl 2l
Y=Y-xA ( 2 I
ERANCH
TESf STÀTE
IF 2, BRANCH TO GËT NEXT CHARACTER
IF lr BRANCH TO SUPÊR
IF Or RETUR:{ TO NORrrÂL HODE¡STAIE=I

FACT=FACf/FCTR

OF FS ETs

GET NEXT CHARACTER
SUPERSCRIPT È{oDÊr SfATE=2

0045+
cc488
0048c

oo37 2
004F8
00iFc

00ó 38

xI =X
YI =Y
I=t
xÂ(Ir=x
YA( I l=Y
X=X+ Xl
Y=Y+Y ¡
I=I+I AND REPEAT UNTIL
X=xC
Y=YC
RElURN
CONSTANTS ANO VARIA6LES

rs 12..

l0
rrC4O404O40
;0 có38
r c0000
100 0 00

DC CL6¡ ' NC ARRAY NAHE
BAL I5,XAI(C'12I BRANCH TO XAl
DC ALil0trAL3lOl
DC ALI(2),ÂL3(Ot



PÂGE

zo sEP 73
}JECT CODE

)000000
)0004 2 I

)cco000
l0co000
)0 c0000
)0 co480
)000500
) 0c0 504
)
)0508
)00007F
]OOOFF F
r000004
)0c0004
)000030
I 7C0000
L4CG000
:477DlO
!3Ë7000
:0co000
)83137)
) cco 000
)0c )c,00
[ 100000
)000000
)c c3c oo0 c 000000
l0c000ccccco000
)000000
loc00co
I C 00000
I CCO 000
)000000
)0 coooo
I000C¡0 O

208 851ó
20c 8ó¡D
2C6 8628
207 862D
207 8ó33
207 A639
¿o? 863F
206 8645
208 8ó44
?o7 865L
z0s 8ó57
200 862D
z06 8664
?.Ot, 8669
206 89CC
202 8ó90
?o2 866c
201 8a8B
20, 89È4

ADDRI ADOR2

007 0c
oo7l3
OO7 IE
co723
oo7 29
co12F
oo135
00738
c074 c
co? 47
c0740
co1 23
007 5a
007 5F
00Ac2
00786
007ó2
0088t
OOADA

STHT SOURCE

331
332
333 TPST
334 SPECFLG
335 ADPLOT
336 ADSIN
337 ADCOS
338 AOANG
339 LINK
3+O
34t
)42
343 CHPSK
344 THBYT
345 HFOR

346
3+1
348 SEVEN
349 FOUR
350 RÂDCO
351 r:Nñ
352 r.tZRC

353 FCTR
354 FACT
355 THETA
35ó I À¡CC

357 tNCS
358 XA
359 Y^
3óO XO

3ól YC
362 xC
3é3 YC
3ó4 XT
365 YT
366 lC
367 TABLE
3ó8
369
370
371
372
373
3'14
375
316
377
378
379
380
381
3A2
383
384
385

Sf AT EI.IENT

DC A{01
DC X'40T IAL3fTPSTI
DSF
DSF
DC AIPLOTI¡
DC A(SINTI
DC Âf cosl t
DC ÂlINccf
DC AI XT'
DC ÀIYT'
DC X.801
DC AL](IC¡
DC F. L27.
DC X.O000oFFFe
OC F'¿ùr
DC F.4.
DC Fr48.
DC E!7.01
DC Er4.0.
DC Êr0.0174533r
DC E.999.O¡
Dc xr 8c0000000
DC E.0.7.
DC Ê.O.0.
DC €ro.o!
Êc Er l.o.
DC Ër0.0¡
DC l3F.Ot
DC l3Frol
DC F ' or
DC Frol
0C Frol
oc Frol
0c F. ol
0c F. ol
oc Ft o'
HVI SO'OB N=
HVI Sl r 12 N=
HvI Sz'Oó N=
MVI 53 r07 N=
HVI S4r07 N=
MV I' S5r O7 N=
HVI 56 

' 
07 N=

HVI 57rO6 N=
HVI SB r0g N=
MVI 59 !07 N=
HV¡ SA' l+ N=
llVI 53'13 N=
HVI SC rOó N=
HVI SD'04 N=
Hvl SE 'Oó N=
HVI SFr02 N=
HVI SG'02 N-
HVI U4rOI N=
HVI SL r03 N=

CENTER SQUARE
CENTSR OCTAGON
CENTER TRIAI¡GLE
CENTER PLUS
CENTER X
CENTER DIAHOND
CENTER UP ARROH
CET¡TER BAR X

CENTER Z
CENTER Y
CENTER SAUARÊ X

CENTÊR ASTERISK
CENTER DOUBLE BAR

CENTER VERT¡CAL
STAR
HCRI Z VECTOR
VERTICAL VECTOR
** BACKSPACE
CARAT

O HEx=0O
I HÉx=01
2 HEX=O2
3 HEX=O3
4 HEX=O+
5 HEx=05
ó HEX=Oó
7 HÊX=07
I HEx=OB
9 HgX=09

lO HEX=04
ll HEx=08
12 HUX--oC
13 HEX=OD
14 hEX-0E
15 HEX=0F
16 H[X=lO
l7 HEx=ll
l8 HEX=12

SYHBOó3F
SYHBOó3G
SYHB 063H
SYHBOó3 T

SYH806å
sYr18 064 A
sYr.rBoó4I
SYHBOó4C
sYHBoó40
SYHBOó4E
SYHBOó+F
SY¡18 0ó.rG
SYttBOófrH
sYH80ó4 I
SYHBOó5
SYHB 065 A
SYHBO6 5B
sY$80ó5c
SYMBOó5D
SYH8065E
sY¡t8 0ó5 F

sYH8065G
SYHBO65H
sYHBOó5 I
sYr.rB066
sYH8066A
SYHBOó68
sYHBoóóc
SYHBOó6D
sYr,lBOóóE
SYHBO66F
SYHBOóóG
sYH80ó6H
SYHBOóó I
SYHBO6?
sYr{B oó 7a
sYÈ|Boó7I
SYHBO6TC
SYHBOó7D
sYH80ó7E
SYHBOó7F
sYrlB067G
sYH80ó7H
SYHBOó7I
SYHB 068
sYHE 0ó8Â
sYH80ó88
sYr{Bo68C



EJECT CODE

208 8óóÈ
205 89DF
20I 8A8A
20E 867C
208 867+
202 8981
201 8a8c
202 8989
208 SAlB
206 8^3?'207 eA3A
205 8A3B
200 8438
209 8448
209 8A5l
209 8A5A
206 8A63
20c 8a7l
20c 847+
2OA 8Aó9
2C7 8¡80
209 8A8D
207 8Â9ó
2OE 89BB
20c 8A9D
209 8Â49
298 8482
201 8a88
20t 6489
205 89F9
2ùË 89EB
20ó 8684
20ó 868d
204 89FE
204 8ó88
204 869C
205 8699
207 ?^O2
205 6902
20a eÁ09
200 8409
2C5 8AIó
20F 8^23
205 89DA
205 89D7
20r 8487
2t1 8687
2t3 8óC8
20D 8ó08
20F 8ó88
20D 86F7
20D 8704
20F 871 I
20F t720
201 872F

007ó4
OOAD 5
c0880
col72
0c7óa
OOADO
00882
OOADF
OCBIl
COB2 E

0082¿
COB3 T

c0Bll
o0B3g
o0847
c0850
0085?
OOBó7
o08éA
0085F
0087ó
0088 3
0088c
OOAB I
0c893
OOB 9F
OOBAE
OOBTE
OCBT F

OOAEI
007 7a
007?E
OOA F4
0078+
0078 ó
0078F
OOAF9
00ac I
OOAFF
OOAFF
o0B0c
o0B l9
c0Ao0
OOAC D

00870
OOTAD
c07 B:
OOTDI
OOTDE
OOTED
OOTF A
008c7
cc8l6
o0825

sJ,o8
sKro5
U3rCl
SH rO8
SNrOS
50r02
u5rol
rLro2
NH'08
NJ, Oó
NK'03
NL rOó
NL 

' 
I3

NH¡09
¡tf¡,09
NPr09
NQ, 06
NR,I2
NSr l2
NT,IO
NUr07
'NV r O9
Nt{'07
NO, l4
NXrl2
NYr09
NZ'08
ul,01
u2'01
sv, o5
sx, l4
SBr0ó
sxroó
sz'04
TO'04
SF, 04
Tfro5
T5,07
Tór05
TTrlO
T7, I3
T8,05
NL'l5
Sl rO5
SH rO5
uo, ol

LÁr t7
LBr 19
LCr 13
L0rl5
LEr I3
LFr l3
LG,15
LHt I5
LI¡7

PAGE
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sYHB0680
SYHBO6 8E
sYt{80ó8 F

SYHB O ó8G
SYHBOó8H
SYHBOó8 T

SYHBOó9
sYHBO69Â
sYHB0 ó9 I
sYH80ó9C
SYMBO69D
s YH80ó98
sYtlB 069 F

SY HB O69G
SYHB Oó9H
SYHBOó9 I
SYHBOTO
SY¡IB OTOA
SYH BO? OB

SYHBO 7OC
s Y¡,rB 0700
s Y r.1B07OE

SYHB OTOF
sYr,1B0 70G
S YHB O 7OH
SYHBO 70 I
SYHBOTI
sYH807la
sYH80 7 I B

sYHB07 lc
sYHB07 tO
SY HBOT I E
SYHBOT IF

.SYHBOTIG

SYHBOT I H
SYHB 07 I I

SYHBOT2A
SYMB 0728
sYHB O7 2C
SY HB 072 D

SY¡1BO72E

sYr{8072G
sYHS 07 2H
sYr{8072I

ADDRl ADORz ST¡,IT SOURCE STATEHENÍ

38ó
387
2eq
389
390
39I
392
393
394
395
396
391
398
399
400
401
402
403
404
405
406
401
408
409
4t0
4t I
4t2
4I3
4L4
4L5
4L6
4l?
418
419
420
42L
422
427
424
425
426
427
+28
429
410
43L
432
43t
474
lt)5
436
437
438
439
440

f.tvI

^tvIHVI
HVT
HVI
MVI
HVI
HVI
HVt
HVI
HVI
|.tv I
HVI
r{v I
MV

t{v
l,lv
HV
HV
HV
HV
HV
HV
HV
HV
rlvI
HVI
HVI
HV¡
HVT
r,rvI
HVI
HVI
MVI
HVI
HVI
frv
HV

f,fv
HV
HV
HV
HV
HV
r{v
rvI
HVI
HVI
HV I-
HVT
HVI
HV¡
r.rv I
HVI

N= 19 HEX=13
N= 20 HEX=14
N= 2l HEX=15
N= 22 HEx=16
N= 23 HEX=I7
N= 24 HEX=18
N= 25 HEx=19
t,l= 26 HEX=lA
N= 27 HGx=lB
N= 28 HEX=IC
N= 29 HEx=lo
N= 30 HEX=IE
N= 3l HEX=IF
N= 32 HEX=20
N= 33 HEX=21
N= 34 HEx=22
N= 35 HEx=23
N= 36 HEX=24
N= 37 HEX=25
¡l= 38 HEX=2ó
N= 39 HEx=27
N= 40 HEX=28
N= 4l HEX=29
N= 42 HEX=24
N= 43 HSx=28
N= 44 HEX=2C
N= 45 HEx=20
N= 46 HêX=2E
N= 47 HEX=2F
N= 48 HEx=30
N= 49 lr: x= 3l
N= 50 HEx=32
N= 5l HEX=31
N= 52 HEX=34
N= 53 HEx=35
N= 54 HEX=36
N= 55 HEx=17
N= 5ó HEX=38
N= 57 HEX=39
N= 58 HEX=34
N= 59 HãX=38
N= óO HEX=3C
N= 61 HEX=30
N= ó2 HEX=3E
N= 63 HEX=3F
N= ó4 HEX=40

EOUI VELENCE
RIGHT ARROH
** CARRIAGE RETURN
NOT EQUAL
PLUS HINUS
UNDÉRSCORE
*+ NULL CHARACTER
OVERSCORE
I NTEGRAL
THPLIES
OR

R IGHT BRACKÊT
LEFT BRACKET
HU
PI
PHI
THETÂ
PSI
CHI
OI{EGA
L Af{BOÂ
ALPHA
DELfÂ
EPSILON
ETA
+ù SUPERSCRIPT
** SUBSCRIPT
SUHA T I ON

OIVI DE
LESS THÂN OR ÉOUAL
GqEATER OR EOUAL
DELTA
LEFT BRACE
RIGHT BRACE
FEVERSE SLASH
GAHI{A
SQUÂRE ROOT

L EFT ARROI{
TI!{ES
UP ARROH
DN ARROII
ELANK



]JECf CODÉ

:cB 873ó
zo5 e757
¿03 8634
204 A777
200 8ó43
zoz e77B
21 7 8770
203 8794
zr2 879F
209 8?3I
¿15 6784
zLz gTCF
200 P75l

rz oD 6 7FË
-zt3 67FB
2It 880E
200 8757
20c 8831
zl3 e830
204 8850
?oF e147
20t 8854
207 8ó80
205 869E
ztl 8859
2OB 8FóÀ
209 8675
20c 887=
zt2 8884
215 889C
20Ë 88Bl
21I 88BF
211 89BB
209 8747
20E 88D0
207 86'8O
203 8688
zlv 8764
219 8350
209 88F9
2OD 890/t
zcF e9ll
208 8920
200 8928
2ll 8938
200 8949
2L5 8956
20E 89óB
208 8?51
208 8e79
210 8984
209 8994
208 8980
,2 l3 8e9D
2240400+04424

ADDRI ADORz

0082c
00 84D
00774
00860
00799
00371
00873
00s 8A
0c895
00847
00380
008c5
008D7
008E4
o08Fl
009c4
00840
oo?27
co93 3
00946
00830
00944
007Á 5
00794
c094F
c0960
009óB
0097¿r
c0980
0c992
009 A7
00985
OOABI
o0830
00 9có
OOTA ó
0078 I
0085a
O09Då
CO9EF
OO9FA
00A c7
00Â l6
c0A2l
o0a2;
OOA3 F

o0a4c
00A6 I
00847
OOAóF
OO A7A
OOASA
OOAÄ ó
0049 3

STH T

+4L
+42
443
+44
445
146
447
448
449
450
45L
45?
453
+54
+55
456
457
+58
459
4ó0
4ól
462
467
464
465
466
467
4ó8
469
410
47t
+12
413
474
475
476
477
+18
479
480
48t
4A2
483
484
485
486
487
488
+89
490
49t
492
493
494
495

SOURCE STAT EHENT

HVI TE'IT N= 74 HEX=44
r,|vi EXro5 N= ?5 HEX=48
qVI SBIO3 N= 76 HEX=4C
HVI T9rO4 N= 77 HÉX=4D
trvt PL'13 N= 78 t-EX=48
HVI 50¡02 N= 79 HEX=4F
HVI SRr23 N= 80 HEX=50
HVI LJrl'l
HVI LKrlS
HVI LL¡O9
HVI LH'21
HVI LNr l8
HVI LOrl3
ttVI LPrl3
HVI LQr 19
HV¡ LR¡ 17
HVt EX,l3 N= 90 HEX=54
Hvt TRrl2 N= 9l HEX=58
MVI TX,l9 N= 92 HEX=SC

HVI NÅ,04 N= 93 HEX=50

HVI CH¡15 N= 94 HEX=5E
HVI N8'03 N= 95 trEx=5F
HVI ND'07 N= 9ó HEx=60
¡4V¡ T+'05 N= 97 HEX=61'
HVI LSrlT
HVI LTrll'
r.rvl LU 

' 
09

l{vl LV,12
r'iVI LHr 18
HVT LX'ZI
MVI LYr 14
llvl L Zr 17
ttv I ÀtO r 17 N= 106 HE X= óA
t{VI CHrOg N=107 HEX=óB
HVt NCr 14 N=108 hEX=6C
r{VI No,O? N=1Ú9 HEX=6D
HVI Sy r0l N=llo HEX=óE
HVt QU' 19 N=lll HEX=óF

HVI NO'25 l{=112 HEX=70
HVI Nl, 11 N=ltJ HEX=?I
HVI N2r13
l¡VI N3t15
HVI N4¡ ll
HVI N5,13
MVI N6r17
HVI N7rl3
HVI N8'21
gVI N9r 14
!.M C0rll N=122 HÊX=74
HVt NE' ll ll=123 HEX=78
HVI NFr16 tll=Ì24 HEX=7C
f.tVI NGrOg N=lZ5 HEX=70
qVI EQr tl N=12ó HEX=7Ê
HVI GNr 19 N=127 HEX=?F
DC X.222+O4OO+O+424'

C ENT
PER I OD
LESS
LÊFf PAREN
PLUS
VERT ICAL
AHPE RS ANO

E XCLAHÂf I ON
ÐOLLAR S IGN
AST€RISK
RIGHT PARENT}IFSTS
SEHI COLON
NOT
I{ INUS
SLASH

PAGE
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sYHBOTtl

SYMB O?44
sYHE 0748

sY¡rgo74D

SYHEO?5F

SYHBOT 5H

SYHBOTó

SYMBOTTA

SYHBOTTC

SY¡,IBO77E

SYHBOTSH
SYHBO ?8 I

sYHB079C

I¡¡FINITY
COHqA
PER CENT
DASH
GREATER THÂN
OUESTTON HARI(

o
I
2
3
4
5
ó
7.
I
9
COLON
POUND
AT
SINGLE QUOTE
EQUAL

DOUBLE QUOTES

s0



BJÉCT COOE ADDRI ADORz

224t40301103041
22+OL+124
22420?20242
204402?oo4+
22402?0422+
22024024224
2004+o+40
2440444AC+OOO
20422442220
244331304131100
2440+4Aoo
22420
226
7 e7F O652rFO
ló 3FO
44A462666
464F 06626F03357
82ó6rrFO
121FO
4 5524

9
262
9 29?ê 562 62262
9 527 21929
2)2ì9 6922
4i45r65665657 47
55r67562e247,
e666P484 6FO+565
543636545F 04656
33A5857777 92922
7536467584A43FO
3457 

'1 
er61e7 879

24565564ê487 879
34958577 7792922
.45452727 6666955
5 2252594945J5
637 V7262+335764
535+64535FO
1425 2514050616+
.5 65614745FO
.442626444FC
.5 656949465655
.342:225343F 04454
9r35 362
I2A
443534t FO45l579
42422727 6666959
'5555 1627 2756677
.3493935252 27 27)
.432421434FO76+6
'4.t¡4425254F O6462
,35356óó68l8l3FO
t66668)53êFO457 5
;74+5+63êAV831 47

STMT SOURCE

49ó st
49? 52
498 53
499 S rr

500 s5
501 s6
502 57
503 S8
504 59
505 SA
50ó sc
507 SO

508 SG
509 SJ
5lo sN
5lt ss
512 SH
5I3 SB
5t4 SX
515 SY
516 T0
517 T1
518 SF
5L9 f2
520 13
52L T4
5?2 PL
523 N0
524 LA
525 LA
526 Lc
521 LD
528 LE
529 LF
530 LG
53T LH
532 Ll
533 TE
534 TF
575 CH
53ó CO
537 EX
538
539 0U
540 T9
541 SQ
542 SR
543 LJ
544 LK
545 LL
54ó Lr.l
547 LN
548 LO
549 LP
550 rQ

SfATEMENT 20 sEP 73

sYH8079D
SYHBOT9E
S YHB O79F
SYHBOT9G
SYHBOT9H
SYHBO?9 I
sYHBoS0 .

5Y HB O 80A
sYH B0 808
5Y¡.tBO80c
SYHB O 8O D

SYHBOSOE
SYHBO 80 F

sYHS 0 80G
SYHBOSOH
sYMB0 80 I
SYHB O8 I
sYqBoSla
sYH80 I I B

S YHBO 8 IC
sYH808IO
SYHBOElE
SYHEOEIF
sYH808 I G

PAGE IO

SYHBOS2 F

SYHB O 82G

sYHBO I 2 I
SYHBOSl

DC
nr

na
UL
nr
nr

nr

ña
nr

DC

DC

nr
DC
0c
DC
DC
DC

DC
DC

oc
na
0c

DC

nr

nr
nl
nr

DC

DC
DC

DC
DC

x. 2224L+O301 10 30414134260
x.22240L4L24.
x.222420220242r
x.220440220044.
x. ?22402204?2+t
x.222024024224.
x.22004404+ol
x. 2?4+O4+4C04 000 '
x.2204224422?O'
xt 22143313041 3 I I 001 l3 1403133'
x.22440çg9o.
x.222420.
x.2226.
x.2767F06525FO.
x.2363FO.
x.4448+62666j
x.2+6\F06626F0 3:t57 0

x. 682óó4F0.
x.6323FO!
xt 246628.
x!ó9.
x.29 r

xt 22ê2.
xt 6921265626?262'
x.296272)929i BACK SLASH
x.22t2796)22' sLAsH
x, 4+54556566565747463535454+! PLUs
x. 355567562ó2435! DASH
X | ¡ró66ó 848 4 6FO4565ê27 2793976262?42451
xt 45 4i 6t55 4 5F Oq 65 65848 46F 06 66929227 27 6 66'
x. 3 3 3 85 e511 7 r 9 ?9 227 27 46 45 t' 1'
x. 4 35)6 +67 584543F O 627 37 869 2)2262'
x. 4)451 57 6J5187 87 9?922727143'
xt 4 245 e 56 6 4 64 87 87 9 29 26 163242'
x. 43+85857 77 7 929227 21 65655656343'
x. 44 5 +527 27 65 6 695 g 553539 29 2 24 24+'
x. J5r25259494515'
x. c 557 17252+7t516+FO42+8r
xt )53646+535F0'
x.1+42525L4C5C516444F0r ENTER CO{HA ANO SÊHI COLON

x. +551674745F0r ENTER COL0N
- x.4442626q44F0. LOHER ENTÊR EXCLAHATI0NT PERIOD

xt 55i5694q465655' F INI SHED

x. 434?5253 43F O+45+5577792927373A686745++' QUESTION ?

x.695A536?.
x.2lza.
x. 444753+4FO45757s393626227274646345FO+6666848+6r 6€

x. 1 4 24227 21 65 5 6 95 95343+4'
x. 45 5 5 6 46 27 27 5 6 67 T 7 9 69 67 5 6! 63 929224245 |

x. 4 i49)9)5?5227 27 )4)'
x, 3432+244 t4F 03 64657 527 27 9594A)829 L9l22Z?7 360
x. 54+44252 54F J646?7 27 96955392922721 86+t
x. 3 35 3 5 66 6 68)e 3 3F O?27 279 2922r
x, 36ó5 683 I 3 6F 0451 579 29224245'
x. 514+5 463 6e3837 47 4153FO627 181727 9292262'



]JECT CODE ADDR1 ADDRz

55ó58383óF04555
944F O

2435232F O+44656
9ó9
)42FO2353646556
+q 35 254636+55ê6
9391322
57 57+
667
+2422727 ê363868
'?62 6L56587 87929
?3929 227 27959r3
5 1929 24325?747 9

-+2',rL9r322324352
5656?727566777 9
536t92926353252
4777 92921 37 3A68
s2829393AFO6922
575
634515636FO27 24
5 252?626545+929
5o569?92A585626
54i432322626656
4545?6265565575
555532)226266t6
413535474FC7534
542525566692?27
5 J15 35535FOt656
655583876F C?5+5
45 ì,545357 5 e.6626
557 4736354454ê5
5 5566694947 57 56
625154t492927 17
5)4646535F03666
75i4ê3727161524
44546455464751 6
25A72269612
334424A7 À

2)454
249375749
'5755 65+75
24662
181
A8A
5ó5F03334444733
I 2 t 5ó2a74
2477?12
a794e4?4A5968
244345444483858
5t e34L57 5

.22L3L42195A6¡À7 I

.45 q63 6455666756
,.45465565721
'.ê4266
+25v553637+F07 6

STI{T SOURCE STATEHENT

PAGE TI

20 sEP 73

sYr.180844
SYHBO 84 B
sYHB084C
SYHB O84D

SYHBOs4F
sYH80 84G

sY HB 0 85c

551 LR
552 .ST
553 SU
55q fÎ
555 TR
556 ÎX
557 NÀ
558 N8
çqa
560 Ls
56T LT
562 LU
563 LV
564 Lr{
565 LX
56ó LY
567 L1
5ó8 NC
5ó9
570 N0
57t Nt
572 N2
573 N3
574 N4
575 N5
576 Nó
577 N7
578 N3
579 N?
5EO NE
591 NF
582 NG

5A3 GN

584 EQ
5e5 N0
58ó
587 SE
588 Tó
589 SH
590 SI
591 SK
592 SL
593 SO
594 ÎL
5.95 Sr{
9çó SV
597 SZ
598 T5
599 T7
600 T8
óOI NH
ó02 NI
ó03 NJ
ó04 t\K
ó05 NL

nr
.DC

DC
LL

DC
ñr

ñr
UL

oo'na
DC
DC

DC
DC
DC
DC

oc

nr

DC
DC
na
DC
DC
nr

DC

DC

DC

nr
oc
DC
DC
DC

DC
DC
DC
oc
DC

UL
DC

UL
DC

x | 3 ó5ó 5 8 38 3 5F04555527 27 6666 )29224245c
x.49++FO.
x. 3 21 3 5 232F 04 4 4 65 667 6 I 59 39 2 8'
x.2969'
x. 4942F O23536 4655 63527 3868'
x. 4443535 4 et6+5566675 557 47 4É377645341344' A S T€ R I S K

xt 29383122.
x.25757+.
x. 5667.
xt 4+24227 Z7 ó3é 3 8ó8ó77779292565634344e
x. 42 62 6 6 5 6 5 61 I 7 9 2 9 2 I + S +2'

. xÍ331?21227¿79595373r
x. 35 3? 292432527 47 959544715r
x. 2429Lgl^ 322324352627 t7 9595 !4+49t9 112+r
X' 45 ¿5527 27556'î 77 9 6967 56+637 192927 3625224245'
x. 45 3 5 39 29 ?63 5 V 25 255 66 69 5 9 5 64 5 |
xt 347 7 7 929 27 31 386867 24227 27 45 4533t14'
xf 382 82939 I 8FO69 22F053 63625253'
x.1575. OLD HT!,IUS

x. v 6 1 4 5 +5 6 3 6F C 27 2 +33 5' 64 6 7 5 I 3 I 27 F Ol 8L3 2 2 627 37 I ó 9 2 9 I 8'
x. 1 525 22 6Ze 545 49 29 ZA 38 t5'
x. )5ê 5 692? 285 3562e?2626 33 3l 5'
x. 254 5 4 3 23 226 2 6 65 65 929 28 4 I q 6? 6250
x. 245 4 5 2 62 665 6 55 3 53 9 29 24'
xt ?555 5 32)2?62ê 6t e 3 868 69 ¿925'
x. 143t5354V+F OV5384847 57 5929226?65351
x. 45 42525 5 6 66 .a 2927 37 38 5 856451
X' 35 33 t 35 535F 03 ó 5 ó 5 I 3 3 3 5F 0 2 ó I 5L27 27 5 tr 6 69 29 26'
x r 3ó56 583 I 3 6F O 2t 4r4 2526?69 292 5l
x. 245 4545 357 56 6 t,2 6 36 37 t )'
x | 6657 47 3 63 i44 54 5 67 5 83827 243V 5164'
x. 455566694)+1 515645r slNGLS ouofE
x. )6253546+9292737 36F06655651 67959576766 ' DOUBLE QUOTES

x. 35)4646535F03ó6óó7373ó' EQUALS
\. 6757 46)727 L6L524'
x | 14 454 6455 + 647 57 667 |
x. 32587 2268632'
x. 2374 42+^7 

^rxr q23+54.
x.4249175749.
x.l5'15555+75.

. x.22+662.
x.ll8l.
X' lABAI
x r I 5 55 F 033 34+44333F 0?637 41 +63 6'
x.71215ó2A7Al
x. L24772L2.
x.283948424859ó8t
x. 4244 3+544++8385848+9 463 6 5 ó !
xt L51634L5751
x. L22I3L+24 9546479 |
x. 4+t 4616+5556 67 5646t7 3ó4534134+¡ TI MES

x. 2454656651 27 e

x.264266'
xt L4 25 35rJ 6 37 4FO7 6 655 5 t7 27 l6t

s YHB0 8óc
SYHBOS6D

SYHBO 8óF
SYMBOSóG
SYHBOS6H
SY¡I8O86T
SYilBO87
SYME 087 A
S Y¡I BO 878
sYHB 087C
SYMBO 87D
SYMBOSTE
SY HBO87F
SYMB O87G
SYHBOSTH
SYMBOE?I
SYHB O8 8
SYHBOSSA
sYHBO888

SYHB O8 8 O
sYMBO I I Ê
S YHBO 88 F



PAGE L2

]JECT COOE ADDR1 ADDRz

131424555+7+^3A
t5112453647 +^58
?37 114357646764
13727 675153
,36344J545666F0
z48FO
t26243)57646657
,66FO2ö)6536,
J

L

2

)
b

7 24334t 47 4453ê+
5 r7 +567F 02245
34877 4651 655453
7 4736344353F O65
531 4ê3+4ê.576652

STMT SOURCE

ó06 Nr.l
ó07 NN
óC8 NP
ó09 NQ
ó1O NT
6} I NR
ô12 NS
óI3 NU
614 uo
615 ul
óló u2
6t7 U3
6t8 U+
ót9 u5
620 NV
ó21 Nl{
ó22 NX
ó23 NY
624 NZ
ó25 STATE
626

STATEHENÏ

DC
DC
DC
nr
Uç

ñt

nr

DC
UL

UL
DC
DC
DC
DS
END

x. 2L3 L 4 245 5 6 47 + Alg2g'
x | 61 5 L 4 245 3647 4 

^5 
g6ø'

x. 2217 t14)536461 6+7 3r
x.333721675753'
X' 263íJ14435+5666FO'
x. +248FO.
x. 37 26 2433 536 4 6 65 7 3? F O !57 5 e

x.2366F026365163r
X¡ FOI
XT FI I

xrF2.
x. F3.
x.F4.

20 sEP 73

SYHBOSsG
SYMBOSSH
SYHBOSS I.
sYr{B 0 89
sYH8089a
sYf'rBo89I
sYMB089C.
SYMBOS9 D

sY H80 89 E
S YHB O 89F
SYHBOS9G
S YMBO 89 H

5YHBO89I
SYHBO90
SYHB O 90 A
SYH B O9O B

sYHB090c
sY¡tB 0900
sY¡4 8090 E

s YHBO90F
SYHBO 9OG

ENTER SUPÊRSCRIPT HODE

ENTER SUBSCRIPT HODE OR

CARRI AG: RETURN.
BACKSPACÊ CHARACTER.

OR LEAVÉ SUBSCRIPT.
LEAVE SUPERSCRTPI.

X' F5' NULL CHARÂCT€R
x. 27 24334++74+536467 '
x. 2a37 456rF c2245'
x | 5 8 4B 3746 5665 5 45 343341 546r
x. 67 47 363ç +363FO5525r
x. 2ê37 +6V+46576652'
r



JJËCT CODE ÂÐDRI ADORz

PAGE

2l sÊP 73

NUHBOOOO

)'.$ D00c
i:ì0 C3Êâ
)')rJ5a 404L?C5D?
)oc0l 88

;oooo 5 o
iu J005+
'r u J0 05I
;ù0005c
;o 00{)6 0
2 rl0u Co4
)üCO C,O 0

iI0 8044
)0 c0050
) J JC,054
)ùlûo5B
,'J1J0tc
'" J ¿OOt O

) ) JC0ó4

IF3 BÙ60

00 00c
OOJFó

STI.IT SOURCE STATCH:NT

3OO I{UHBER SÍART O CALL NUMBËR(XTYTHGTTFNUT'THÉÍATNI VO97
30t *
302 * THI S SUùPROGRAH I S THE I{ATFME¡SI JN lF THt CALCO{P PLOT ROUTINË

303 É CALLED NU'43ËR. IT CONVÈRTS A REAL VARIAELE OR CCNSTANT TO A F¡XED
304 t NUMB:R THAT IS PL3TTÍO ÙY THË SY'IBOL RCUTII{E.
305 ù
30ó EXTRII sYTlBI OS-TYPE ËNTRY PùINT FÙR SYH8]L ROUTINE
307 â
308 *
3C9 + THËSt Ii{STEUCT¡ONS REFER fO DISPLAC:H=NTS IN THE STARTA ROUTINE.
310 * THIY AR! TJ B! UPDAT¿D IF TÌ.I¡ STARTA RU.JTIN= IS HfDIFIãD CAUSII¡G
3t¡ + THbS; ÐISPLACCHiT'¡fS TD B: CHÀNGCD 3R IF TH¿SE P'OUTIN:S ARE MAO:

3I2 * I.'¡TO ENTRY PSINTS AT SOM: FUTURE DÀTE.
3t3 *
31 ¿t XE NT SPEC f; 0U 245
31 5 XR ET Ë0U l t24
3tó xal !0u 1592
317 *
318 *
319 û
320 *
32L HATSL NU¡!ðE.îrSrSAVãl ¡184¡84¡ 84r84r84rB2l ¡10¡
322+ USIr¡G {lIl'll
323+ CNJP 0'4
32++ Sfl,l l4rllrr2(r3t l3 CJ¡jTAlNS CÂLLING SAVE AREA'S AoDRESS
3?5+ BAL l1'XiNfSP¡Ct0r [2t BRAi'¡CH TO xÉNTSPtC RÐJTINE
325+Rl ll 0C tlt0r 'CLó' \Uq3:F '
121T DC A(SAV:I A9Dî,ESS OF A 24 I{(JR,D SAVÊ AREA
32å+É THf I't'JJËL AqGUMIiTT LIST IS CRi,ATED
329+ DC Xrg4.rAL3lLOClll
33C! DC X.34.,aL3(Llctz¡
33t+ 0c X,84.rAL3fLJCl3l
332+ OC X.34'rAL3( L3Cl+l
333+ 0c X,ð4rraL3(LùCl5l
334+ DC X,82.rAL3lLfcl6l
335t DC xrIo.,AL3(0t
33é+*
3)7+* GÊNIRATING TH: CS-fYPE ARGUHËI.¡T LIST fO BE USIO BY THE SUBPR9GRÂI't
33Ù+*
339+ABLI BÂL TI'+487 AN I\-LIN: ARGUMËNT LIST IS USED.
34Or DC X.00r raL3lLcclll
341+ DC X. J0. r AL3 ( L9C I 2 I
342+ OC Xr00'raL3(LfcI3,
343t DC X'O0"AL3lLÐCl+l
344+ DC XrJ0'rAL3(LOCÌ5l
345+ ÐC ¡rg9t rAL3(LJclól
34é+*
347+T GEN:ÁAfING IHC STi]RAG¿ LOCATTJNS FOR THË CALL-BY-VALUE ARGUüãNTS"
343+*
34)+ BC - l5'++++f 7-0-01
350+LOCI ¡. 0s F

351+LOCI2 os F

352+L1CL3 DS F

353+LJC14 DS F

354+LJCI5 DS F

UUU+L

000Ò9



PÀGE

2l sÉP 73
IJËCT CODÈ ÂDDRI AD'Rz

;30

STHT SOURCE

355+LOCló
756+
357 +*
358+*
359+
3óJ+
3ól *
36? ç
3ó3 +

364 a
3ó5 s
365 *
367
Jöð
369
3?0
371
37?
371
17+
37'
31 5
777
378 ¡tULT
al t
3EU N:ITGA
38t
782
383
38+
115

3¡,7 FZRO
388
Jó'

39t
392
393
39+
395
395 MVDIG
)t l
3c8
399 Nr.¡ ¿G8
40c
40I ZRTST
402
401
+o4
405 NTZRO
406
tc7
40I t'ITPRO
+c9

STATEI{3 NT

DSF
DROP 11

BALR 8r0
USING *rB

127 lúCrO
)25 8loÉ
;20 I le4
>00 500.)
310 70'Jù
l2l
lDO ù030
)20 8ltc
7C0 8028
tt0 Ellc
l2I
-00 el7!:
') Z0 8OZ I
)za
i20 el82
:20 819ó
)2ü ö18:
780 8or'c
iJ3 el)6
770 80F8
lZO SLoZ
222
74C EùFB
;:20 8l ÈL
3F7 8108
åF0 ellT
l.l,J 8l t 7
221
7DO 807Â
200 300I
å30
o20 8ù64
24ts 3e0l
t.,J ItJ8
5FC 3000
77C 8092
I 30 3001
7F0 ed82
548 3000
77ù 809C
ó30
2ù0
730 B0a8

0 000r1' o0lD0
30 200
00'l Ù0
00J00

O 0'19À
. 00186

00ù92
c.J I 3ó

oolE6
. 00092

001Ëc
0,1200
JÙ1Fò
00086

9t8f 0G2Ü0 Ú0tFE
vv Lo¿
00lFc

tJOló2
o0lF8

8l8E 0cl12 001F8
0018r

cûr8l

o 00r4-
3000 00001 00c00

0 000d
uo9ct

ooLlz
c0000

. 000Fc
CC,il0l
o00ic

co000
0iJl06

Lt1 2r7r0(1)
STq 2ró rLINK
LD 2IFIX
Lrj 0r0(0r51
L 1r0(0r?l
LTR 2¡l
3C l3,¡iNSGA
cH 2rNIN:
BC l2 r r{uLT
LH I 'N¡\:LR 2cl
l'rË 0rl:N
8cT z, r{uLT
LPc?. 2r0
A: 2TRND
At{ ¿IFLX
STD 2TTEHP
BC 8 ' F¿R3
CLC F¡Xf4) 

'TËHPBC 7'ËRRPRT
L 2tT.uP++
LTR 212
BC 4 

';RÂPRTCVD 2, T ÉtaP
UNPK DgCI I5} 

'TÊMPoI ctC+I5rCr0l
LA I'JIC+15
LTR ?IL
BC Il,Ni¡5GB
HVC lfl'31'013,
SCTR 3rC
BCT 2, HVDIG
xVI l(3lrC'.'
LA 3rDcC
CLI 0(3lrC'Ol
BC 7'NTZTiÛ
LA 3'l(Jr3l
9c l5'¿R.TST
cLI o(3r,cr..
BC 7, rtTPR 0
BCTR 3r0
LTSR 0 

"JBC I1, FiiPÙS

LOAD LIIIKAGE
SAVL LINKAGc TO
CLEAR F2
PICK UP FNUS
PICK UP N
K=N

+ REGISTER USAGE
+RI-N
* R2 - K(TÉ{P NI
ùR3-I
$R+-l¡l
È R8 BAS=
* FO - FNUT

SYUBOLgF2-ÁFN

BRÀT¡CH TF K IS NJT POSITIVE . .. . . .
iS K GÀEATER THAN 9 "

YE S r{o
N=9
K=9

FNTJH=FìtUr'lsl0.O
K=K_IT IF K GChATËR O,RÊPEAT
AFN=ABS(F¡{UH t
ROuNÐ AFN=AF:.t+o.5
A)O FIX CJNSTÂNT
SAVt FIXT,D ÀFN

ÂBOVE

5K¡ P LARGb N.JÀ'IBËR TEST IF ¿ERO
TEST FO;{ LARGL NU¡IBER

ERANCH f0 :RRPRT ¡F TOO LARGE
PICK UP SINAIY INTr:GER ll1rq8ÈR
TEST SIGN 8IT

IF 8T'f TS I' ERANCH TO ÉRRPRT
CONVÊRT IIUH3ËR T3 OECIHAL

AND UI.IPACK INTO
oic To DÊC+15

I=I5
K=N
ERÂNCH IF K TS NJI POS¡TIVÈ . .. ... .
f'r3vË D:C+I T3 0ÊC+l+I
I=I+l
K=K-lTIF K GRfATI.R O,R¿PEAT ABOVE
:.r9vL r. ¡ If{Tf DËC+I+¡
I=0
IS D=C+I A !0r

YUS N3
I=lll
REP¿/tT TËST

IS D:C}I A ...
YTS NO
t=I-t

IS Ff..¡U¡{ NEGÂT¡VË
YES NO

NUr{B 009 ù
NUH30 t00
NUHBOI IO
NUH80l20
r,luHBo ¡.30
NUMBO I4O
NUHB OI 5O
NUHBOI6O
NUMSOI 7O
f.¡uÞ1Bcl80
:{uHB 019 0
NUHBO2OO
NUMB02 IO
ò¡uHB0220
NU¡.rB 02 l0
l¡uHÐ cz 4 0
NUHBOZ5O
¡¡uHB02ó0
:,|l,HBO27 0
¡¡uHB02I0
NUMBO29O
NUHBO3OO
r¡uHB,l I lO
NUH B O 320
NU$80310
NUHB O 340
NUl4 8035 0
NUHBO 3 5 O

NUå1BOf7O
NUHBO3EO
NUHBO39O
NUHB04OO
NUHB04 IO
NUqB 04 20
NUHB04 3O
N('r't80440
NU!.r80450
Î¡uMB 04ó 0
NUM80470
rruxB o48 0
NUH80490
NUH80 50 0
NU¡|B 0510

o 0112



P AGE

.8JSCT CODE

ó30
2¡0 3000
1/trf I I l9
843
22r
7D0 80ca
0+) slsc
030 8172
qF0 8186
llo etóó

>l

7çO C4o4
,i+l
14.0 Stla
720 8084
'71r0 8ODÉ
200
7.1ù I ù84
tJù 8104
.I/'0 C,OCZ

2)O
,74 ) 8084
.l.lJ 81ù5
.l ¿0 0001
.7FJ 8J84
rl0 eIq6
I ç.1 û0Cz
.7F9 8084
0FJic5c

OJI
009

IrO
Cl3lrCr-¡
4 roLC+17
4e3
2¡l
I 3 

' 
I'lltSGC

4 ¡TElrlP
3TLINK+12
l5 r SY{'lAO
I r!-Ilix

AR 4TL
ct{ 4, INE
BC 2 I STCNT
BC 4,STZRO
LTÊR, O 

' 
I

Bt t L SrCr{Ì
LA 3,CÙNST
LA 4¡2
LT:R 0rO
8C 4 r STCiJT
LA 3¡COr'lST+l
LA 4¡ I
BC I5,STCNT

LA +.2
BC I5TSTCNT
DC C._O+*.
os l8c
DC Hr l.
DC Hr9.
DS T8F
0s 5F
0c x. 80.
0c AL3IT=r',tPl
DC E. lO.O.

0
,c3lF8
. t ,1000 00
.J J CC 0C0
,0Cl0C'00

':i O :0 00 C0 0t C00OO

2t sEP 73

NUH80520
NUr{8 05 30
NUMBO54O
NUM80550
NUH805óO
NUHB O57O
NUMBO5SO
NUH I 0 590
NU{80ó00
NUHB 0ó I r)

NUH80ó20

NUitBOó70
NU !t8 C ó80
NUr{ B Có 90
NUMS0700
NUM307l0
NUHBOT2O
Nu r.t8 07 30
NUHBOT4O
NUH90750
NU¡r8 07 60
¡tuHB 0770
NlJr'lB 078 0
NUHBOT9O
NUH BO 8 OO

NU¡lEOB lO
NUH80820
NUl.l BO8 3 0
NUHB0840
NUMB O85O
NUHBOSó0
NUHB O 87 O

NUH ßO88 O

NUx80890
NU)rB 090O
NUHBO9 IO
NUM80920

NUHB0940
NUHBO95O

NUft809óO

AODRI ADDRz STMT SOURCE

+lo
0c000 4t I

00t83 412 Fi{POS
4t3
4t4

où134 4I5
OJIF8 416 STCNT
O0I0C .tL7
o0lFo 418
c0ID0 4t9

001c4 425
4 2ó ¡¡¡¡e cc

0018+ 427
o0l tr h2a
00t48 429

1to
00lrr. 431
001ôL 432 STZRù
00002 qa1
. 43+
001 lt 435
00I6F 436
00ù01 437
o0l Ii +38

sTATE r,t:Nï

BCTR
MVI
LA
SR
LTR

5l
ST
L
LÂ

I=I-t
MOV¿ .-r INTO OCC+I

H=t7-I . . :
K=N
BRANCH IF K IS NCT POSITIVË. .. . .
STORÈ H IN CÀLL TO SYHBOL
STCP.: DEC+¡ IOR SUBSfITUfEI IN CALL

TO SY{BOL

+?o 4
42L * US I ¡rG . AN OS-f YPc CALL f J SYHBOL TH.qOUGH SY{BI
422 z
423 BALR 14,15 CÄLL SYYBCL(X,Y'HGT'+*rTHËTAr+*fl
424 + :XECUTING A I{ATFIV TYPE RETUìN SEOL,ÊNCÊ"

BC I5'XRETIO'I2I BIANCH Tí' XËNT RTN.
H={+N

TF H GRËATËR THAN I, BRANCH TO STC\T
IF H LSSS THAÌI l,8RANCH
IF q C]UAL I AND F\UH IS NOT
NÈGqTI VI , SRANCH TÙ SÍCI'¡T

srT aDoRiSs ro .-0f
sET H=2
IF FNU{ IS NËGATIVEO

. BRÀNCH TO STCNT . .
SFT ADDRËSS TO IO'
S;T H=l
3RANCH TÙ STCNT
S¡T AODR¿SS TO
SÉT ll=2
ERANCH TO STCNT

00170 439 ÊPRPRT LA STCONST+2
)0ù02 4LO
o0llE 44L

442 CCt.lSr
447 9EC
44+ c!{=
4T.5 N I NE
44ó SAVT
447 LIÀK
448
aaa
450 Ti:N
451 R¡lÐ
452 SY{AD
453 Tã{P
4r4 FIX

. 455 SAV: I
..4' f)

DC ' :r0.5r
DC A(SYI'IBI¡
DSO
oc xr4Ê00000000co0000r
DS 2+F
END



PAGE

sTltT scuRcE STATEHSNT 20 sEP

I SCÂLE START
Z EXTRN SCALEI
3*
+ * THIS ASSE}IBLER SUBPRSGRAí IS THE TNTÊRFACE BET¡{EEN A WATFIV
5 * CALLING PRSGRAq ANO THç OR¡GTNAL SCALE RDUTINE HHICH IS NOI{ CÄLLED

ó !8 tSCALEl' /\ND HAS ORIGI\ALLY I{RITTEN IN FORTRAN IV. A HATF¡V
7 * PROGRAI,I CALLS SCALE IIHICH IN TURN CALLS SCALEI. THE ARGUI{ENT

8 * LIST FOR SCALEI IS TDËNTTCAL TO THE 3NE USEO BY SCALE ÊXCEPT IT
9 * HAS AN AODITIONAL ARGLJHE!,¡T.

l0 +
1I * THE CALLTNG S¿OU:NCË FOR TH¡S ROUTINE IS:
12 ù CALL SCALE(ARRAYTAXLEN'NPTStINCI
13ù
14 * THE SI¿E OF THE ARRAY VECTqR IS TREATED AS BËING OF VARIABLE
T5 S DI{ENSION BUT NO VARIABLE DI$SNSIJN ELEHËNT ÂPPEARS IN THE ARGUHENÍ

Ió g LTST OÊ SCÀLË. SUBSEOUENTLY THIS ASSE''IBLER SUBPROGRA{ I{AS

I? * HRITTEN TO IBTAIN THE LEI'IGTH OF ARRAY AT RUN-T¡HE AND TO INSERT IT
tB + ¡N ITS CALLING ARGUT{E¡{T LIST FOR SCALEI AS THE EXTRA ARGUHE{T.
19 *
20 * THE CALLTNG SEOUEI{CE FOR TtI= SCALEI ROUT INE IS:
2t * caLL scaLE(aRRAYrÄXLEr'lr?{PTSrIr{C'}¡)
22i
23 * HhERE N IS THE VARIABLS DIMENSION ELEHENT FOR ARRAY.
244
25+
26*
27 * THESE ¡NSTRUCÍTONS REFEC, TO DISPLACEÀ1ÊNTS II'I THE STÀRTA ROUTTNE'

28 * THEY ARF IO BË UPDATED IF THE STÀRTA RSUTINE tS ¡TCDIFIED CÂUSI{G
29 * TI.IESE DISPL¡1CÉHSNTS TO BE CHA¡.¡GED OR IF THESE ROUTINES ARE ilÀOE

30 * INTO EN'TRY POINTS AT SC-{E FUTURE DATE.
3l *
32 XENTSPEC EQU 246
33 XRET EaU ll24
34 XAt Eou 1592
35 +
36"
37 BALR II 

'O38 USING *r ll
39 L Z,OIO,II LCAD ADDRESS OF STAR ROUTINE FOR THE ACTUAL

40 * ARGUHENT CARRËSPCNDI¡{G ÏO ARRAY.
4I L 2II2IOI2I GET LEI{GÍH OF ARRAY IN REGISÏER 2.
42 ST z'TPSTII LÊNGTH OF ARRAY TS STORCD IN A STORAGE
qi * LOCATTON RËFÉRENCED BY THÈ STAR ROUTINË FOR ARRAY.
44 DROP lÌ

73ECT CODE ADDR1 ADDRz

0 1000

c 200c
0 B0c6

0
c D00c
O COFó
0E 2C3ClD3C5+0
o0c64

00 004
00 088
000Ëc

00000

0000c
oo0c8

trJ00c
000F6

46 LSING Rlllrll
47 CNOP Or4
48 sr¡l 14, lzr!-zll3l
4? AAL 11,XËNTSPËC(0'12l
50 Rtll DC H'0'rCL6rSCALE.
5L DC A ( SAVEI I
52 * THÊ ¡IODEL ARGUHEI'IT LI ST
57 DC Xr94r,AL3(STARrll
5+ DC X.84r,AL3lLOClll
55 DC X'82' rALS(LOClZf

BRANCH TO XENTSPEC RTN.

THE STAR RTN. FOR ARRAY
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c00F0
c0000

STHT SOURCE STATEHENT

DC Xr82r,AL3fLOCl3l
DC X. I0.,AL3(01

* SETTING UP A CALLING ARGUI{ENT L¡ST TO CALL THE SCALEI SUBPROGRAI.I.
*

RETURN ADORESS
LOAD ADDRESS OF SCALE

MAKING A CALL TO SCALEI.
USII.¡G STAR RTN OF SCALE TO HATCH
AGAINST THE STAR RTN. OF SCALET.
ADDF.ESS OF AXLEN
ADORESS OF NPTS
ADORESS OF INC
TPSTIl CONÍAINS THE VARIABLE DIqENStON
ELËI1ENI FOR ARRAY.

o 8044
o 80Ac
o
F

COOO¿r

oooE8
0008c
JùOFO
o00c I
50000

o

o c+64

o0000
c0oo0

ocleeo9ctE840
o cá38
c0coo
ûJ000
c0coo
c00c8

0005c
o0Jc4

004ó4

0063 I

56
57
)ö
59
óo
ól
62
Áa
64
ó5
66
61
ó8
69
?o
?t
72

LA 14, ICI
L 15'ADDR
cNoP 2r+
EALR L t5
DC X,94rrAL3lSTARtll

DC X'84.,AL3lLOCll)
DC Xr82.tAL3lLOCl2t
oc xr92r,aL3lLocl3l
DC X,92.,AL3(TPSTlll
DC X. l0r ,aL3( o,
DROP II

74 IC\ EALR I1IO CCI{TROL RETURNS FROH SCALEI
75 USI i¡G +, ll
76 4 Â HATF IV TYPE RETURN
77 BC I5'XRET{O'I2I BRANCH TO XRET RTN.
78 0s oF
?9 SAVET DS 24F
80 AODR DC AISCALETI
8t TPSTII Dc Fro,
82*
83 * THE SIÂR RC:JTINÊ FOR ÂRRAY.
8{r
85 DC H' OI 'CL6' ARRAY'
86 SfARll 3AL 15,XAll0,12l BRANCH TO XAI
87 LSTII DC ALllOlrAL3lOt FIXED 8Y PROLOQUE

88 OC ALI(zI'AL3IO' LST IS ADDRESS OF ARRAY
89 DC AÍOt FIXËD BY PRSLOQUE SINCE IT TS A VAP.IABLE DIHINSION
90 DC X'40'rAL3(TPSTIIt ÂÐDRESS OF VARIAELE DIÀIENSION ELEH€NT
9l *
92 4 GENERATING STORAGS LOCATIONS FOR CALL-BY_VALUE ÀRGU|{SNÍS.
93+
94 Loctl Ds F

95 LOC12 0S F
96 LOCI3 DS F

ç7 END
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STHT SOURCE STATE¡IENT 20 SEP 73

1 AXIS START O

2 EXTRN AXI SI
3û
+*THISASSEHBLERSUEPP.oGRAHISTHËINTERFACEBET}IËENAHATFIV
5*CALLINGPRSGRAIIANoTHE]RIGIN¡L.AxISiSUBPR0GRAqHRITTENIN
6 + FORTRAN IV AND IS NÐH CALLED .AXtsl.. A l{aIFIv PROGRA¡| CALLS AXIS
7 * I{HICH IN TURN CALLS AXISI.
8*
9 * TI-E CALL ING SEQUÊ)ICË îF AX I S IS:

1O + CALL ÀxIStXPAGETYPAGÊ'I3CD'NCHARtÄxLEN'AHGLEtFIRSIVtOÉLTAV¡
rt *
ii " H|_ERE IBCD r{Ay BE A HCLLËR¡TH STRING, t vECToR¡ oR a SIHPLE

13 * VÄP.faBLE lF EITHËR TYPE INTEGÉR+4 OR REAL+4. IHE ÂDDRÊss OF THE

14*I8cDÄRGUI'I.iNTIS0BTAI|.|E9Al{DPASSEDoNToTH€AXISISUBPR0GRAI{
15 * 8Y TREATING THÈ IBCD Aî'GUHENT AS A VECTOR"

ló s
17 * THE CÂLLING SEOUENC€ FOR THE AXISI SUBPROGRAI{ IS THE SAHE AS

I8 Ê FOR THE AXIS SUBPROGRAT EXCEPT IBCD IS ALTTAYS AI'¡ INTEGER*+ VECTOR

I9 g CgIiTATNING A SINGLE ELEHèNT.
20û
2r +
224
23 + THESS II,¡STRUCITONS REFER TO OI SPLACËHÈNTS I¡'¡ THE STARTA ROUÍ TNE'

24 * THEY ARE T3 8Ê UPCATËD TF THE STARTA ROUTINÊ IS HODIFIÉD CAUSING

is * TFesÊ DISpLAca¡tENTs fc BE'cHANcto oR IF THËsÊ ÂoUTINES aR€ HADE

26 * INTO ENT.IY PJINTS AT SOfÈ FUTURE DATE.
27*
28 XÊNTSPEC eOU 245
29 XRET ElU llz4
io xar Eou r5ez
3l *
324
33 BALR 9r0
34 USING Û'9
35*
3ó * DETERHINING I{HAT KTNO 3F ÂRGUHENT IBCD IS'
37*
38 TH 8( I' 'X'09' HOLLERITH STRING ?

39 BC I ' CHARK YES

4C TH 8(tl 'xr90' VECTOR?
41 8C lz'I{EXTY NO. PRCCESS A SIHPLE VARIAELE
42*
43 * IBCD ¡S A VECTOR ÂRGUHEi{T
4+4
45 L 2r8f0rll OBTAIN AODRSSS OF IBCD'S STAR ROUTINE"

46 L 3¡412t 3BTAIN AODRËSS CF IBCO
47 L 2.L2l9r2l
48 ST z,TPST STiIRING THE ACTUAL VECTOR LENGTH

49 ST 3ISTA,q.12+4 PASS ADDRþSS OF ¡BCD TO THE STAR ROUTINE OF THE

50 Ê CALLING SÊQUENCË FOR AXISI
5l LA 2'STAR11
,, sr z'IBcD srlRING fHE ADDRESS oF ITs srAR RTN"

53 T!.l| Sltl'xroz¡
54 BC I'INTV IS INTEGgR*4 ÍYPE
55 HVt IBCO'XI94T IS REAL*4 TYPE

)

, lc08
) 9044
) 1008
) e0ó6

: r0c8
I 0004
c 200c
) 9l5A
t 9I9Ê

) 918ó
) 90,.2
z lo08
r 903C
tt 9O^2

0000 I
I 0046

00008
000ó8

00c08
00004
00 coc
0015c
OO IAO

0018 8
00044

0000 I
00 03E

000A4
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00c 88
00044

ooo88

0 oco8

2000 0Olóo CCC¡00
00000
0c tAo
00160
00044

. 0004+
0c098

oolóc
oooA4
OOIAO

00c08

0cc84
00044

00038

o0044

oo00c
OOOFó

=24040

ST¡IT SOURCE STATEHENT

56 8c Ì5,ESEO
57 rNrV HVI IBCD'Xr92r
58 BC Is;ESEQ
59 ê
60 +. ISCD IS A HOLLERITH STRING.
ól 4
ó2 CHARK L 2¡8(0'1) OBTAIN AODRESS OF THE ACTUAL OOPE VECTOR

Oi + HCVTI\IG THE ACTUAL VECTOR LENGTH INTO THE DUIIÏY DOPE VECTOR'

64 t{VC DOPE(ll¡0(21
65 L 2¡OI2I C8TÂIN AODRESS OF THE HOLLERITH STRING'
ó6 ST 2'STÁRI2+4 STORE ADORESS TN A STAR RTN'
67 LA 2ID3PE
Àe sr z'tBcD sroRING THE ADDRESS oF THE DoPE vEcroR
ó9 {. STORING THË TYPE COOE FOR THE DUHHY ARGUHENT OF IBCD

?o MVI IBCD'X'o9'
7t 8C Ì5'=SEQ
728
13 4 IBCD TS A SIqPLE VARIABLÊ
74*
75FIEXTYLA2¡LoCsToq'INGTHÉADDRESSoFASToRAGEL0CATI0N
76 SÍ z'IBCD FOR fHE CALL-8Y-VALUE ARGU¡{ENT IBCD'
77 ST 2'STARIz++ STORING ADORESS OF ISCD IN ITS STAR RTN"

78 Tf4 8(ll¡X'02!
79 ¿ STCRII{G TI-E TYPË COOE OF IBCD IN THE M3DEL ARGU4ENT LIST
80 BC ITINTS IS I\TEG:R*4 TYPE

8l ¡tvl IBCO'X'84' lS RËAL*4 TYPE

82 8C I5'ESEO
83 *
84 * I,BCD Is Â sfI{PLE vARIAaLE oF TYPE INTEGER+4 AND MAYBE THls IS A

g5 * 'SPECTAL' CALL T9 SYqAJL.
86+
87 tNTs Hv¡ IBCD'X'821
88 DRCP 9
89e
90 8 THE ENTRY SEOUENCE COCE.
9l+
92 USING REG1I'1I
93 CNSP 0'4
94 ESEQ STH l4r ll ' l2l I3l
95 BAL llr XI:NTSPEC (0r 12 t BRANCH TC XENTSPEC RTN'
9ó P.EGIl DC H'OT rCLó'AXIS'
97 cc.A(savÈll
98 Ê THE HODEL 

'.R.GUMÊiIT 
LIST IS CREATED.

99 DC Xr84.,AL3(XPAGEI
loo DC Xr84' 

'À13(YPAGEtiot rsco Dc xroor 'aL3(ot FILLE0 IN AT RUN-TIHE
lo2 DC Xt82' 

'AL3(NCHARIlo3 DC X'84r'AL3(AXLE¡{l
lo4 DC X'84' ' AL3(ANGL!l
lo5 Ðc x'84'rAL3(FIRSTV'
106 DC X'84r rAL3(DELTAVI
lo7 DC X¡10r 'aL3(01108 ÐROP tl

CONTRCL RETURNS HEREltO BALR ll rO
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CT CODE

I BODE

) 8032
I B0cz

)o 164
l0tó8
r0 t9c
)0t70
)0 t74
)0178
)017c
)ot 80
)o000

, c464

:0000
:oooo

r32 ICI
Il3
134 *
135
lfó û

137

L5+
155
r56
157
15t| *
t59 +
160 *
tó I STARI2
L62
Ié3
rê4
tó5

oo46+

ocó18

0có38

ADORl AEDRz STHT SOURCE STATE¡{ENT

lll uslNG *rll
OO1AO II2 MVI STARI2+4IX'OO' STORING ¿êROES IN THE STÂR RTN'

ll3 +
1I4 * SETTING UP A HATFIV TYPE CALL TO AXISI
tt5 s

OOOF4 116 LA 1¿r' ICI
oola4 tr? L Ì5'A0DR

lI8 cNoP 2,4
It9 eALR 1,15
LlO 4 THt I{AIFIV TYPE CALLING ARGU{NET LIST
12l DC Xr84'rAL3(XPAGËI
L22 oc xt84r'aL3(YPAG¡l
LZ.3 CC X'?Z' 'ÂL3(SfAR12I PO¡NTER TO STAR RTN. FOR IBCD

124 Dc xr82r'AL3(NCHARI
L25 DC Xr84r'AL3(AXLEN,
126 DC X'94'rALIIANGLEI
127 DC Xr84' 'AL3( FIRSTVI
l2g DC X'34r rALS(DELÍAV'
129 Dc xr l0r 'aL3(o,l3o 0ROP ll

t38 SAVEI
T39 TPST
140 00PE
14I XPAGE
142 YPÄGE
143 Lcc
I44 NCHAR
145 AXLÉt¡
T4ó ANGLE
I47 FIRSTV
I48 OELTAV
I49 ADCF
150 +
t5 I + srAR
152 +

I.53 STÅRIT

BÁLR ll ' 
0

(-tSING +rlI
A !IATFIV TYPE RETURN

BC l5rXRET(0'l2l
DICTIONARY

CONTROL REÍURNS HERE FF.O¡{ AXISI'

ERANCH TO XRET RTN"

BRANCH TO XAI
ADORESS OF THE ARRAY IS FIXED AT RUN-IIHE
LËNGTH IS EXPRESSED II,| BYTES

DS OF
DS 24F
DC F!O!
DC F.O.
DSF
DSF
DSF
DSF
DSF
DSF
0sF
osF
Dc A(AXlsll

RTN. FOR IBCD FOR THÊ CALLING ARGUI{ENT LIST FOR AXIST'

aAL 1;, XAt( 0r 12t
DC ALt(0¡'aL3lOl
DC ALI{21 rAL3(01
Dc A(01
Dc x.40r,AL3(TPSTf

BRA¡JCH TO XAI

STAq RTN. FOR IBCD FCR THE ENTRY SEQUÊNCE CODE

)0000

I Có38
30 000
io 000
cG000
toI5C

0 c638
00 000
00c 04
0û o0l

BAL l5rxat(c'121
oc ALr(0r,AL3lOl
DC ALt(21'aL3(4t
DC At t¡
END
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20 SEP 73ticT coDE ADDRl ADORz STI{I' SOURCE STATE'.I5I¡T

o

I 1003
o 9044
'0 1008
o 906ó

0 lqoS
.2 çoo4
c 200c
o 915A
,c 9l9E

o 9186
o 9042
12 1008
0 9c3c
tt¡ 9OA2

00 008
000+6

o0008
00 068

. oo008
00004
J000c
c0t5c
00t Ao

001 88
0 0044

00008
0 c03E

oo0a+

I ÂXISI START O

2 .XTRN ÀXISII
3*
4 * THIS ASSiMBLER SUBPR.OGqAH IS THÊ INTÉEF!'Cq B$fI{EEry A HÂTFIV

, 'f CÀLLJIJG PÂ,JGRÀ! AI.¡D TH; JRIGINÀL 'AXISI' SUgPPOGF.ÂI{ HRITTEN IN
6 * FCRTRÂi{ IV AN3 IS NOi{ CÀLLìD IAXISII.. A HÄTFIV PROGRAIT CALLS AXISI
7 Ù I{HICH IN TURN CÀLLS AXISTI.
8*
9 * THt: CALLINC Sf:0U:NCl CF AXISI IS:

IO I CALL AXISIT XP¡.G:'YPÂGl:TIBCDTNCH,{R'AXLEll'Â\GLC¡FtRSIV¡DELTAVI
1l È

12 # HHIF.E IACD r{AY BC Â Hf,LLjR¡TH S'lRINGI A V¿CTOP't 9R A SI¡{pLË
t3 * VÅF.tA6LL JF cITHËR TYP: INT:Gti*4 OR RiAL+4. TH! ADDRFSS 3F THC

l¿r * IBCD AD.GU"rir,¡T IS (J8TAI:.1t0 Â¡.¡Ð PASSbO tJt{.TO THF /\XI5Il SUEPPCGRAf{

15 * BY TR:ÀTINri THE IACD ÂlGUilqNf ÀS A vCCfOR.
ló *
l7 û TH! Cô,LLI\G SiOUtl'{C: FOR TH:: AXISII StJgPPoGRAH lS THE SAxE AS

I8 ' FCF, TH: AXIST STJ3P.O.OGq,AH bXCËPT IECO IS ALdAYS Ai{ INTiG:P*4 V:CTOR

I9 ù C¡¡¡TÀi\lIIG Â SINGLÊ ELÊfSNT"
20v
21 4
22t
23 - THHSã I:¡STRUSTI fNS REFiR TO DISPLACÊHENTS TI't THç STARTA ROUÏTI'IF'
24 * THçy Ar{¿ Tl BÉ Up0¡iTÍD IF THÉ S'fÂÃ,f.r R'J'JTIN; IS *t'IDIFIÉD CAUSI¡lG
2-Ê, THjS:0:SDL^Ci::'lliiJTS T0 Bt CHANG'jO OP' lF ll-F;Sf: RÙUTII{FS ARE MADË

26 t INTO ÊrtTAY Pllt¡TS ÀT SO'1:: FUTUPË OATE.
27ù
28 X:t¡TSPÊC f0U 246
2? XR¡T sOU I12+
30 xat r-ou 1592
3l È

32ù
33 BALR 9r O

34 USING ar9
35 +
16 * DETiP.HII.IING I{HÁT KIND îF ÀF.GUHINT I BCO I S.
37*
38 TlI 8(II,X!O?' HOLLERITH STRING ?

39 3C I , CH/.P.K Yr s

40 T¡t 8(tlrxt90. vEcTSR?
4T BC I2TNËXTY NO' PROCESS A SIHPLE VARTÂELE
42*
43 * IBCD IS Â V:CTOR ARGUME|IT
44+
45 L Zr8(Orlt OBTAIN ÂDDRÍ:SS oF IBCO'S STAR P'SIITINE'
46 L 3,+(2f OBTA¡N ÀDoerss oF IBCD
41 L 2¡l2l0¡21
48 5T z'TPSI STORING TH¡: ACTI'AL VECTOR LEIIGTH
49 ST 3rSfARl2r4 PASS I,DORÊSS 3Ê ÍBCO T0 IHS STÀR ROUTINE OF THE

50 + CALLINç SLaU:NCa FJR ¡.XISII
51 LA 2'SfARII
52 ST z'IBCD STOO'ING TH= AODRËSS OF ITS STAR RTN.
53 Tr1 8(llrx.oz.
54 BC 1' INTV I S II.¡TTGÉR'Ê4 TYPE
55 HVI IBCD¡X'g4I IS REAL*4 TYPTi
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00088
00044

00088

o0008

2000 00160 00c00
c0000
c0t A0- 00160
00044

cÙ0Å,4
oooEa

o0l 6c
00044
oolÄo

-10 0c I

0 0094
ocoA4

0008 I

STMT SOU?CI STATE¡|ÈNT

5ó BC t5rÈSEO
57 tNTV HVI I3CO'Xr92r
58 8C lsrisÊQ
99*
óO * IBCD TS A HSLLËRTTH STRING.
6l *
ó2 CHAP.K L 2,8(O¡II OETATN AODRESS OF. THE ACTUAL DOPE VICTOR

ê3 * ''I,]VING THE ¡.'TUAL VECTOR L¡i¡GTH II{TO TH= OUI{HY DSPE VECTBR'

ê1 r'lvc D3Pç(llrc(2! -
6' L 2¡Q121 OBTI\IN ADDRESS OF THË HOLLERTTH STRING'
6I' ST 2' STÂP.Iz+4 ST3?.ã A)DR:SS IN A STÄ1 RTN'
6? LA 2' 93PE
68 sT 2rI9CD ST1RING THE ATjDPESS OF THt D¡PE VËCTOR

ô9 * STORTNG TH: TYPI- CODE FOR THE DU¡'{HY ARGUH!:¡T OF IECO

10 MVI IBCD'XrC9|
7l BC ls'¿Sfo
72+
73 4 IBCD IS A SIHPLC VARIABL¿
74*
?5¡¡ËxTYLA2'L]cST']RINGTHEADDRESSoFASToRAGELoCATI3I.|
76 ST 2'IBCD FOR TH:, CALL-BY-V'1LUç IRGUHITT IBCD'
77sT2,SrARlz+4ST]RtNGA0fRTSSoFIBcDINITSSTARRTÀl.
7A Tt4 8(ll,x'ozl
79ÊSTÚAINGTH'JTYP¡COOãltrIECDI'¡THÈÈI-]DELARGUHENTLISÏ
80 BC T' INTS IS I\î-G=PÈ4 TYPE

et r.lvl l3:D'Xr8+t IS AtÅL+4 TYP:
8Z BC lSrfSEQ
qa Ê

ií. IBCO I5 A SIHPL' VARIAðL!'JF TYP': INTIGER+IT ÀNO I{ÂYBE THIS IS À

65 * 'SPECIÂL' CALL T3 SY{BCL.
8ó*
87 INTS I.tVI IECD¡X'92'
I I ol,cP 9
89*
90 * THS TNTRY SEO'J:NCE COD¡.
9l *
92 us ING o.iGl l r I I
93 cr'roP or 4
94 -ÈSEO STH l4t Il ' l2{ 13t
és BÂL llrxr:t¡Ts'[c(o't2, EPAr'tcH To xENTSPEC P'TN'

9é REGIl DC HrO"cLCrÂXISII
91 DC A( SAVEI I
98 + THË IIOO'JL AqGU:{INT LI ST I S CCEÀT=D.
99 0c x.84.,A13(XPAGE¡

roÓ oc xr 34 ' 'Â13(YPAG?lIOI IECD DC X'OOIIALf(OI FILLED I{ AT RUN-TIHE
toz DC X.82 

"^L3 
( NCHAq )

lo3 oc xr8+r 'ÀL3faxL:Nllo+ oc x'84r'Â13(ANGL:l
to5 OC X.24.,À13(FIRSfVI
10ó oc xr 34r 'AL3(DELT{V'lo7 Ðc x'l0r rÂL3(o)
108 DROP 1l

tr^ BALR l1 rO CII,ITROL R:TURI'IS HìRE

00044

oo00c
- 000Fé

=2C94O

I

¡

ri
¡t

t

I

i

-- i

I
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20 StP 73
:CT CBD!

) BùN!

) 8032
) 80c2

l0l ó4
)oló8
)0t 9c
J0170
)o¡ 74
rol78
tol ?c
JOI 80
10000

l

) c+6+

000 00
90000..

r0000

0 có38
00000
00000
000c0
0cl 5c

0 c638
00000
00004
0û001

0 04o4

00ó38

0có38

132 ICI
113
134 *
t35
lló *
t37

154
155
t56
t5?
158 *
159 +
lóo +

ló1 srARlz
LC'?
163
ló4
165

ADDRI. ÂOIR2 STHT S3I'R,C¡ STATEX:NT

111 Usl!.tc +r1l
OOIAO Il2 ¡|VI STAF.IZ+4' X' OO' SÏORIilc ZIRoES lN THE STAR RT¡¡'

11f *
II4 * SETTII'¡G UP A I{ATFIV TYPI CÀLL TO AXIS¡I
ll5 *

0o0F4 ltó LÂ l4,Icl
00t8+ lt7 L 15, ADDR' 118 cÀloP 21 4

It9 BALq, I'l.5
IZO * THF WA'f F IV TYPÈ CALL I¡¡G ARGUi'IETT LIST
rzt DC X'94r'.4L3(XPAG:l
I22 DC X¡84I'AL3(YPAG:I

. I23 D' X'}2'rAL3(STAq12I PTJINTER TO STAR RTN. FOR TBCO

124 Da x'3? | 
'ÂL](Î{cHARl125 DC Xra4"AL3(ÀXLF{t

!26 oc xr ô+. 
':L3(ANGLEI127 DC X' 84' 'AL3( 

FIRSTVI
t28 Dg x'S4"ALlfDELTAV!

. 129 0c xr l0' 'AL3( 0l
130 DROP ll

t38 SAV:L
T39 TPST
t40 DIPE
}4I XPAGE
142 YP^CE
143 L3C
144 ric Hl R

I45 AXL'ÈN
]4ó A'IGLE
147 FIRSÏV
t48 DELfÀV
I49 ALJR
150 *
I51 * STAR
152¿.
153 ST,Rl I

BALR II,O
USING È' 1I

A HAT;IV TYPE REÏUR{
BC l5rIL24lJtL2l

DICTIONAA,Y

COTTROL RTTURNS HÉRÉ FROH AXISII

3RÀI{CH TO XRIT RTN.

BBANCH TO XAI
ADOR:SS OF THF ARRAY IS FIXED ÀT RUN-TI¡IE
LENGTH IS EXPR.ÊSSËO IN BYTES

DS OF
DS 2+F
DC Fr O.
DC Fr Ol
osF
DSF
DSF
DSF
DSF
DSF
0sF
DSF
DC A(AX¡SII'

R,TN. FOR IßCD FOR, THE CALLING ARGUHCNT LIST FOR AXISII.

B,lL 15' XAl.f O,l2¡
DC AL¡.(Ol,aL3lO)
DC ALì{2l,aL3(Ol
DC À(0t
DC XI 4C ' , AL3 ( TPSTI

BF,ÂNCH TO XAI

STAR RTN. FOR IBCD FCR THE r:r'¡TRY SÈQUÊNCE CODE

BAL l5rxAlÍ0'121
DC 

^Ll(0lrAL3(OlDC ALI(21,ÂL3(+l
DC Af TI
END
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OBJECT CODE ADDR1 ADDR2 STi'{T SCURCE STATEMENT

o580

5820 lc00
5820 2(J0c

5020 8086
5820 lo04

: 582C 200c

,5020 B0EA

I

c Jo00
0000c

000E8
00004
0000c

000Èc

T LINE START
2 TXTRN LINEI
34
4ÚTHISASSÊHBLERSUBPRoGRAHIsTHEINTERFACEBET.T{EENAHÀTFIV
5 4 cqLLING pn:cnÃu-ÃÑo in¿ onIGINAL .LINE. SUBPROGRAT{ r{RITTEN It{

ó * FORTRAN IV AND ¡S NO{ CALLED 'LII'¡EII' A HATFTV PROGRAq CÂLLS

7 T AXIS HHICH TN TURN CALLS AXISI.
8*
9 * THE CÀLLÍNG SEOUENCE 3F LINE IS:

ró * cÂLL LINE(xaRRAYTYAIìRAY'NtitINc'LINTYptINTEQI
11 *
12*THEARGUHENTLISToFTHELIIT:ISUEPR0GRÀHcoNTAINsTl|o
L3 * ExTR¡ ¡ngu¡enr5- slNcg rH= aRGUvENTS xaRRAY At'lD YARRAY ARE

t+ t DFCLARÊD as anÃ¡YS ir'l qxtsl ¡'IITH vaRIABLE DIt{ENSIoNING' THE EXTRA

15+ARGUHENTS¡aruseoToPASSooHNTHEVARIABLËDIIIENSI0NELEHÊNT
1ó * FOR 

=ACH 
ARRAY"

17*
ie * THE CaLLING sEouENcE FoR LINEI IS:
ið * crtr-' li¡¡eiiiÃäã¡i'iÃÀaÀi, ru¡¡, lNc' LINTYP' INTEQT olHl rDIt{2t
204
àí " HHERI DI!'tl Is rrt= VaRIABLE DIHENSIoN ELEHENT FoR xARRÂY aND

iz " oIHz Is rHE vÀRIABLE oI.r¿NsIoN ELCüENT oF YARRAY'

23Ê
24è
254
26 * TI.'¿ESE IÏSTRUCTTONS REFER TO DISPLÀCEHËNTS IN fHE STARTÄ ROUTINE'

27 * THEY aRE rO aE-uJóarÈo lr r¡rE STARTA ROUTTNE IS ¡',loDlF¡EO CAUS¡NG

28 * THESS DISPLÀCEI'IEI.¡TS T9 BE CIIANGdD OR IF THËSE ROUTINES ÀRE I4ADE

)é t INTo ENTRY PoINTs AT souÊ FUTURE DATE'

30*
3l XSNTSPEC EOU 24ó
32 XRET Ê0u 1124
33 xat Eou l5e2
34t
354
36 BALR llr0
17 LSING +III
38 L z,Oto,i' LOAD ADORÉSS OF ACTUAL STAR RfN FOR XARRAY

;; L z;rzto,zt osrAIN LÊNGTH oF XARRAY

40û
4l+LENGTHoFXARRÂYIssÍoR€DINAsTcRÀGELocATIoNREFEREi{CEDBYTHE
42 * sTAR RourlN¡'iôÁ ixe-ouilrY ARGUHENT coRRESPoNDING To xaRFAY'

43+
44 Sf zrfPSTlI STSRING THE VECTOR LENGTH

45 I- Z,+TO,ii- LOAD AODRESS CF ACTUAL STAR RTN FOR YARRAY

,rl L 2,r2lo12l oBTÀtN LÉNGTH oF YARRÀY

47+
4E4LENGTHoFYARRAYISSToRtDINAST0RAGELocATIo¡,tREFERENCEDBYTHE
49 4 STAR ROUTINE FOR THE DUflFlY ARGUMET'¡l CORRESP0NDING TO YARRAY'

50 s
;i sr 2rTPSTl2 STJRING THE vEcroR LENGTH

52 DROP II

54
55

* THE ENTRY SEOUENCE COOE.
USING Rlllrll
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OBJECT COOE

0700
90gc D00c
4590 CoFó

ADDRI ACDRz

0000c
OOOFó

J 007c
000E4

00464

oo ù0D 3C 90 5C 54 040
c0000 c84

940000F8
94û00t I4
82C00128
I 2 0001 2c
820001 30
82000134
10cc0000

4lio Bc58
58FC BoCO
0700
05lF
94 Ð000F I

940001r4
I 20C01 2 I
8200012c
E 20 COl 30
82000114
I Z 00008 I
820000Éc
I C0 0c000

o5 Bo

47FO C464

. o00c0000'
o0 cooc00
00c00000

.r o0c0E7CID9D9CtE8
45FO C63A

00000000
I 02cc0000
.00cc0000
i +0000088

STHT SOURCE STATEI{ENT

56 cNcp 0,4
57 STH l4rl2tl2(l3l
58 BAL 1l'XCNTSPËCtO'l'2t BRANCH TO XENTSPEC RTN'
59 RIII OC H'O' rCLó'LINE'
óo Dc AlsÂvEtl
óI ü TH5 HODSL ARGUHENT LIST
62 OC XT94' 'ALfISTARIIT STAR ROUTIXE FOR XARRAY

ó3 OC X'9+I 'AL3{STARlz' STAR ROUTINE FOR YARRAY

6+ DC Xr82.,AL3{LOClll NN

65 DC X.8?.,AL3lL0cl2l INC
66 oc x.82r '/\L3tLocI3l LINTYP

, 67 cc x.82' ¡AL3lLOCl4l . INTEo
ó8 DC X.l0rrall(ot

70+
ii " sETTING up rHE cÀLLtNG sEouÊNcË FoR A cÀLL To LINEI
72g.
73 LA T4'ICI LOADING THÈ RETURN AODRESS

7+ L I5'ADDR LOAD AÛDRESS OF LINËl
75 CiIOP 2r4
76 EALR I'T5 I{AKING THE CALL T9 LINEI
77 DC X'94' 'AL3(STARITI USING THE SÍAR RTN' OF XARRAY

TE4AGAINsTTHESTARRTN.cFTHECoRRESP0NDING-DUH|{YARGUHENT
19 DC X'.94"AL3lSTAR'lZl
80 DC X'82..Alf(Lccll) aD9RSSS CF NN

8l oc xr82. 'aL3tLOCl2l 
A0DRÈSS 0F INc

82 OC X'92TrAL3tLOCT3I AEDRESS OF LTNTYP

83 DC ¡T92T,AL3ILOC14I ADDF.ESS OF INTEQ
84 DC X'82''AL3(TPSTlII AD9RESS OF XARRAY'S LENGTH

85 OC X'32t 'AL3{TPSTTzI 
AODRESS OF YARRAYIS LENGTH

8ó DC X' r0' 'AL3(Ol87 oRoP ll

TO HATCH
IN LINEI

89 ICI
90
9l + Â
92
93
94 SAVEI
95 AÐDR
96 TPSfII
9? TPSTI2
98 *
99 * THE

100 +
t0r

toó
107
t08
lo9 *
110 * Tl'15

BALR tIrO CONTROL RETURNS HERE FROM LINEI
USING *rll

HATFIV IYP€ RETURN
BC 15¡XRET(0rl2l BRANCH TO XRET RTN'
DS OF
DS 24F
DC AfLINEII
oc F. o.
DC FrOl

STAR ROUTiNÊ FOR XARRAY.

DC Hr0'rCLótXARRAY'
ooó38 toz sTÁRll BAL l5'XAl(O'121 BRANCH TO XAl

ro3 * TFE NEXT THIEE L3CÂTIO\S ARE F¡LLED AT RUN-TIHE BY THE I{ATFIV

LO+ * PÂOLOoUE.

105 LSTIl CC ÀLl(0¡'aL3(01 LST
0c ALI(2¡raL3(0¡
0c À(ol
DC Xr4Cr rÀL3(TPSTlll

STAR RCUTINE FOR YARRAY.

IS ADORESS OF XARRAY

ADDRESS OF VARIABLE DII{ENSION ELEHENT



]8JECT COOE ÊDDP,I ADDR2

)000E8CrDeC9ClE8
+5FO c638 00618

000 c0 000
020c0cc0
0 J cù0 000
çooo0cEc
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III E
I12 DC H'C' 

'CLóIYARRÂYI113 STARI2 BÂL 15, XA t ( 0, 12 I BRANCH TO XAI
II4 * TI.E NEXT THREE LJCATIINS ARE FILLED AT RUN_TIHE BY THE HÂTFIV
t15 * PRCLCoUE"
r1ó LSTl2 CC ALttOt,AL3lO'
¡17 DC ÂLlt2¡,AL3lO¡
118 0c atot
I19 DC Xi40',AL3ITPSTlzI ADDRESS OF VARIAEtE DI¡{ENSTCN ELEHENT.
120 *
I2I * GENERÂTING THE STORAGE LOCATIONS FOR THE CÂLL-BY-VALUE ARGUHENTS.
122 LOCtt OS F
t23 L0Cl2 DS F
124 LOC13 DS F
t25 L0Cl4 0S F
t26 ENO



l7 suBP.0uTIïtaxIsItlxPÂÛF,YPAGITIBCD.NCIIAR'AXLET'¡raNGLÊcFlRSTVeÐELTÂVt
c THIS pR.IGRAU IS pART OF TH: r{ATFtV IlIPLIYsNTATIOt.¡ RJUTINÉS HHICH

è peRroR¡{ THE SÀ11: Op;RrlTIONS As THr cÀLccrP PLOT ROUr¡rls caLLED

C AxtS¡. rHIa SUBPRocRAH IS CÂLLCD BY THS ÀSSEI3LEq R'IUTI"¡E CÂLLÊD

c axlsl.
c..... v0DIFtcaT¡0r{ FoR Ir.tTËGER AXtS Â¡¡I¡JTATIO^¡ FOR NJN-SCIENTIFIC AXSIOO3O

c..... HlSTùGRAIIS ËTC. (oÀ¡Ly cHANGi: rs I^'t cÂLL T3 rNU¡|BËRr I AXSIO04O

C..... xpaGEryPAc: CO.rPDIN¡1TES OF STARTIì'¡5 POIr{T OF lXIS' IN INCHËSAxSIOC5O

c..... IBCC AXIS TITL:- axsloo60'
c..... . NCHÀR r¡tr\.lBER îF CHARÂCTERS Ii'¡ TITLE. + F3l c.c-H sIoE.ÂXSIO070
C...... AXLEN FLÛATT\G POINT ÂXTS LI'¡GTH TN TNCH:S' AXSIOOEO

C..... ANGLS AI¡GLE OF ÂxtS FROII TliE X-DIRECTION' lN OEGREES. ÂXSIOOeC

C..... FIRSTV SCALF VALUE AT THT FTìST TIC HAR(' AXSIOIOC

C..... DI:LTAV CHANGE IN SCÂLE BETHEEÏ TIC T{ARKS O¡'IC TNCH APARTAXSIOIIO

l8
l9
20
2l
2?
2l
24
25
26

27
28
?e
i0
3l
,2
t3
l4
35
16
37
5Õ
39
40
4t
42
+3
44
45
+6
47
4A
+7
>u
5t
52
51
54
ç<
56
57
lö
qo

ó0
0t

1l

l2
l3

DII'IFN5I:IN IBCD(TI
KN=ÑCHAR
Á'1.0
lF ((Nl 1r2r2

I Â=-a
KN=-K N

2 E x=0.0
¡þl= Á8S ( DELTÅVl
lF fADXI 3r7r3

C..... ALS|l ALL3l{ LARGFP t4 DIG¡T' TNTEGER NU4BËRS

3 IF (AOx- 99??.Ol 6t4c4
4 ADx=ÀDx/t0.O

Êx=FXll.O
GJTO3

5 ASX=ADxù10.O
tx=Ex-1.0

6 IÉ (ADX-0.011 5,1¡1
7 xVAL=FlRSTv.l0.0'*(-Exl

A0X= 9t LTAV4l0.0+41-EXt
STH=ÂNGL'*0.0 t745 3 3
CTH=COS ( STHI
STH=SIN( STHI
0x9=-0. I
DYq=0. I 5fÀ-9. 05
XN= XP ¡ C E+DX3+CTtl-DY3ÈSTH
Y\--YP AG¡: +DY B +C TH+DX I *STH
À¡Ttc=ôxLEr¡f1.0
NT=NTI C /2
Oo 20 I=I."lTlC

caLL ¡:,J..18:q ( XI'Yl¡' c. I 05 r xvaL r ANGL i r -l I
XVAL=xV,\LfÀOX
xN= XN +CTH
Y¡,¡=YNlsTH
IF (\Tl 20rllr20

Z=KÀ{
lF (ãxl l2tL).Lz
z=l+7.o
oxB=-. 07f z+axL:¡r+0. 5
DYe=9. 32 5*A-0. C7 5
XT= XP AGF +DXÙ*CTH-DYBÈSTH
YT=YPÅG i+DYgtCTH+DxB*STH
caLL SysBOL ( XT I yTr0.l4r J BCD' ANGL':'KNt
IF lçXl 14t20¡14

L4 z=(N+z
X T=XÍ + Z+CTH* 0. l4

AXSIOIlO
AXSI OI+O
AxsI 0150
ÀxsIotóo
ÀxsIol70
ÂxsIol80
ÂxsIol90
ax5 10200
ÂxsIo2lo
AXS I OZ20
ÀxsI0?30
/\xs I oz40
axs I 0250
a xs I 02óo
Âxs I 0270
axslo¿9c
a4StC2"0
axsIol00
axs I 03to
AXSICIz0
ÂxsIol30
À xs I ol40
Â xs I 0350
ÂxsIol60
Ä xs I ot70
Äx5 I0380
AXSICIaO
A XS I O+00
ÄxsI04lo
a xs I 0420
Â xs I 0430
axs I 0440
axslo+50
axs I 0460
ax5 I 0470
AXS I CrcEO
axs I c4eo
AXSI0500
axsloilo
Àxslo520

Âxs I 0540
AXS I O55O
axsI0550



e.2
ó3
64
ó5
ó6
67
68
ó9
70
7t
72
7t
74
15
76
77
78
79
30
8t
s2

YT=YT+ZtSTH*o.14
CALL SYÈlBgL( XT' YT'0.14" l5 5C93811¿¡ANGLE¡
XT=XT+l 3.C+CTH-0. 8*STHI*0. l4
YT=YT+( l.0iSTl{+0. 8+CTH, t0. l4
CALL NUr{9ER ( XT rYTr0.07¡EXr ANGLET-19

NT=NT-l
CALL PLOT ( XPAGf }AXLEi'¡*CTH 

'YPÂGË+AXL':N+STH' 
3'

DX9=-0.C7*A*SIH
DYB=+0.07*a*cTH
A=t'ITIC-l
xN=xP AGE+A*CTH
yN=ypAGÉ.;A*STH
Do 30 I=l'NTIC

cÁLL pLOTlXNrYrl,2l
cALL PLOT ( X¡rf9X8, YN+DYSr2'
CALL PLOTIXIIJ.YN'2I
XN= xl'l -CTH
YN=YN-STH

C ONT I NUE
R F TURN
END

3l
axsl 0570
AXSI0580
a xs I 0590
Àxs I o600
axsloóto
AXS I0620
Âx5I0630
axs I 0ó40
axsl 0s50
axs I 06ó0
a xs I 0ó70
a xs I oå80
AXS I 0590
axsl0700
axsI07l0
axs I 0720
AXSIOTIO
a xs I 0740
axs I 0750
axsI0760
AXS I 0 770

20

30



93 SUqRTTUTIN¿ SCALEI (ÀRRÂY'AXL:NTNNI INCTNTI
C THTS SUBPÃC5RA14 IS P,1ÊT OF THË h/TTFIV T'.tPLT't{SNTATIOt{ OF THE

ccALcogPPLîTF.0UTINSC¡LLEDSCALE.THISSUBPR9GRAHISCALLEDBY
C THE ÀSSE'1BL;R SUßPP.OGRAU CALLCO SCALE'
C..... ÀRRAY I¡A'IF 3F ARP.AY CONTAINJNG VALTJ¡S TO BE SCALED'

c.....AxL4NLE|IGTHIr¡JlIcHrscvERHHIcHARRAYIsTcBEscALE9..
C..... NN NUHBFR OF POII¡ÍS TO BE SCÀLËD'
C..... INC ¡NCREHTNT CF LOCATICN OF SI'CCÊSSIVE POII\¡TS'

C..... NT LETGTH ]F,IRRAY.

00ro
o050
00óo
o070.

01 90

oI 481'ls J nN ÂqRAY (NT I r Si¡Vi ( 7l
C rg¿ ÃqNAi qUSr B: DIHTNSICNED AT LEAST THO LOCATIONS LÂR.GËR IHAN
õ rxr acrual NUqB!?. oF DAT^ vaLuis IT coNTAIrls'

85 K=IABS ( Ir{C I
C TTSTTNG TO S!E TF ITIS SIZF IS LÂRGER

8ó lF (t¡N*K+K+l .LE. flTt GO TO +
C IT ISNTT LARCEC
C Pe Ir{T OUT ERR'lR :4f SSAGE t'ND RçTURN'

aTPRINTT|+**ÉlFoR'***THEVTcToqMUSTBEDIHENSIJNEDLÂRGERTHÀNTHE
I t'¡',tl0ER f F DÀTA VÂLUqS USãD II'¡ SCALE.I

88 PRINTT i SCALI IS I.I9T EXÈCUTED.'
89 RSTUR'N

.90 4 SAVF|ll = l.O
91 . SÂvfl2l=2.o
92 SAVEI 3)=4.0
e3 SAvt(4| =5.0
94 SAvl-:(51=8.O
-a5 SAVF(ól=1O.0
96 SAVÊ(zt=zo.
97 F ÂD=C.OI
98 YO=ir RP AY ( 1 |
99 YN=Y0

tCC ¡¡=llN*K
tol O0 40 I=lrNrK
l¡z YS=ÂRPAY( I I
lO.l lF fYO-YSl 2C¡20rlO
104 lO Yo=YS
to5 G0 TO 40
106 20 IF (YS-Y¡ir 40.40r30
tOZ 30 y¡t=yS'
IO8 40 CONTINUF
tO9 FIPSTV=YI.
IIO ¡c (YOl 5O'6f'ó0
lll 50 FAD=FAD-l.0
ll2 ó0 OELTAv=(Yll-FIRSTvt/AXLÊN
113 IF IgFLTÀv¡ 180r130r7O
114 70 l=AL0GtO(DfLTÀvl+l00O.O
1I5 P=10.O++( I-lO00l
lló DFLTAV=DSLTAV/P-0.01
lt? DO 8O l=lró
118 ls=l
l19 IF t 5Av:( I t-D:LTAVI 8Or90r9O
r20 80 C0NTINUS
l2I cO DILTAV=SAVE( IS)+P
122 FIcSTv=0ÉLT^V*ÀIr'lT(YOlDELTAv+FADt
lzj T=FIRSTV+(ÂXLErt+0.0I1*DELTÂV
124 lF (T-YNl lc0'120'I2O
t25 IOO FtlSTV=Þ*Ail.tT(y0/p+FADt
L?6 T= F I R S TV+ ( AXL E¡¡+ ' 01 I ¡0F:LTAV

121 IF (T-YNl ll0'120'12f,

0120
ot 30
0t 40
0t50
0l ó0
0170
0l 80
02 10
o220

o240
o250
0260
oz70
02 80
02 90
0 300
0 ll0
0320
0 330
0340
03 50
o 360
o 370
0380
ot 90
0400
04t 0
0420
0430
0440
0450
0460
0470
0+30
0490



t28 I I0
t29
130 12 0
l3t
132 I 30
13 3 140
L)4 150
135
13ó ló0
137
t38
t39
140 170
t4l 180
L42
L4)
t4+

I S=I S+l
GO 10 90

IRSTV=FIRSTv-¡I\T((AxLbN+lFIRsTv-YNtIDzLI/¡v||2.01ÈDELTAv
¡ F (YO+FIRSTVI l3Oç l3Ot 140
FtqSTv=0.0
IF (tNcl 150r150'160
F JRSTv=Ft RSTV+AINT (AXLFN+. 5 I *DELTAV

DËLT Av=-DELTAV
N=NN*K+l
ARRÊY (N)=FIRSTV
N=\+K
ARRÂY(NI=DËLTAV
R E ÍUCN
DËLIAv=2.O*FIRSTV
DäLTAV=À9S ( DELTAV/AXLC\ll +1.
GÐ TO 70
ENN

050(}
0 510
o520
o530
0540
05 50
05óo
05 70

0590

061o
oó20
0630
0640
0650
o660



L+5 SUSROITTIA¡E LtN5l(XARRAYTYfRRAYThPTS'I¡{C'LINTYPTINTEQTIDIHITIDIT42I
iùis suepnac?,A4 ts P^P'T oF THË l{arFIV IqPLE'l:1¡TATIor qF fHE
cALcoHPPLoTRoUT¡\ec¡LLEDLtNE.A|'|ÀssEHBLËRSUBPRoGRAI|
caaLËD LIrt; cx¡srs HHIcH cÂLLs rr{IS SUBPRoGRÂe'

146
ï+7
148
149
150
151
t5?
t53
t54
L55

I5ó

157
I çe
159
ró0
l6l
L6?
Ió3
ló+
lé5
1óó
tó7
168
ló9
170
l7l
L7Z
173
t74
L75
l7ó
t77
178
L19
180
t 8t
L82
183

184
185
l8ó
I87

?0
80

90

100
c2L
llo

120

0040
o050
où60
0070
o0 80
0090

0130
0140 .

o 150
0160
or70
0l 80
ol 90
0zo0
0 210
0220
o230
o240
o250
o 2óo
0270
0280
o290
0300
03t0
0 3zo
o3 30
o340
o 350
o360
o370
o 180
o390
o400
041 o
o420
0430
o440
o450
o4óo
o+70
0480
0490
0500
o5t0
0520
o5 30
0540
0550
o5ó0

XARRAY ¡¡AME OF ARF.AY CSNTATNTNG ÂBSCISSA OR X VALUES'
YARRAY ¡¡ÅY5 OF ARRAY COI{TA.I}JING ORDIi¡AT= OR Y VALUES'
NPTS \Uq8ËR CF.P]INTS TO 8Ë PLOTTED'
INC fNcRhyS.,tT cF LOCÀTIOr.t CF SUCCESSM p3I¡tfs.
ITNTYP CCNTF:OL TYPF OÊ LINC--SY!'IBOLSI LINFT OI COqBI¡IATION'

INTEO INTÊG:N EOUIVALSNT OF SYqSCL T9 3= USÉ9' IF ANY'

IDI¡II VACIASL-' DINENSION ÞLF"f=NT USED 3Y XÊRq'AY'

IDIt{2 VÁP.IABLi DTMENSTO}{ ELEgSNT USËO BY YÂRI'AY'

D I VF"¡S TO'.I XARR,AY I T D I'It t'YAqRAY ( I DI M2 I
Lvl N=NPTS*IÀ¡C+I
LDX=LMIN+lNC
NL=LfrfN-lNC
F I RSTx=XAPÊAY.( Lqlr¡ I
rIELTôx=XARRAYI LDXI
F I3. STY=YÄ 1Ê AY ( LH ¡r.l I
DFLTAY=YAPP.AY I LCx I
CALL I.IHËEE I XT'Y\'DFI
¡¡=Ãraxr ( aBS t ( XAp.RAy( t r-FI RSTX t /O¿LTAX-xNt , aßs ( f YÄRRAY( ll -FI RSTYI /

l0
20
30

40

6DELT AY-YN I I
DL=ÀI.¡¿X1IÅBSf f XAF.FAY(I.ILt_FIRSTXI/DELTAX-XI{ITABS(IYêR'RAYINL'-FIRSTY

E I /OF LTÀY-YN I ¡

I PËt{=3
ICooE=-l
NT=IABS(L¡NTYPI
IF (Ltñ,tTYPl 20'10'20
NT= I
IF (DF-DLl 4O¡4Q¡3O
N c =r,lL
NÂ= ( (ttpTS-1 t /t¡T, +r¡T+t¡T- ( r¡Pf S-l t
KK=-I NC
GO TO 50
NF=I
NA =¡,¡T
KK=INC
tF (LI^tTYPt ó0r70,40
I PfNA=3
¡ CoOtA=-I
LSir=l
GO T1 90
NA=LÐX
I PENA=2
I C9DEA=-2
LSH=0
oO l50 I=lrNPTS
X¡I= I XAPRAY I I,I Ft -F IRSTX ) / DFLTAX
YN= f YAcRAY ( NF) -F IRSTY | /D:LTAY
tF (NA-NTl IC0'llOrl2O
IF tLSl{t lio'120'130
cALL sYxE3L (XtlrYllro.0SrfNTE0r0.or IcooEl
caLL sy'1891 ( X¡¡,YiI, o. o8' INTE0' 0.o' I CoDE)
NA=1
c0 T3 140
C ÀL L F LOT ( XN I Y\ I I P iI,I I

50
60



188 130 llA=t¡{+l
lgg t40 NF=NFIKK
l?O ICJDE=ICODEA
l9l 150 IPEN=IPÉNA
L?2 RETUR\
I93 END

o5?o
05 80
0590
oó00
0ól o
oó20



194 S[,eRf]\'TINij AxISI(xPAG¡:,YPÂGilIBcD'NcHAR'AxLrN'AiJGLE'FIP'sTV'DELTAVI
C THIS PPOG.O.AH ¡S PART OF THC çATTIV I$PLSTENTATIOI'I R]UTINES I{HICH

c pERFo*n iHÊ SÃ¡r¡ op=s.rrIoNs AS THL CALCC\tP PLfT F0UTI\E CALLEO

c AXIS. rHïs sÚaãnocRAr¡ IS caLLED BY THE assËr{3LER ROUTINE cqLLED

c axt s.
C..... XPÀGE'YPAGÊ CCI]F.DINAT=S OF STARTTNç POI^IT OF {XIS' IN INCHTS OO3O

c..... tBcD axIS TlrLÊ. oo+o

c.....f.lcHqRl|Ul.|BkRoFcHÂRAcT:RsI|..|TITL=.+FoRc.c-|{sIDE.oo5o
C..... IXLEN FLOT.TING POINT AXIS LEÀ'IGTH IN ITCHIS' 0060

c.....ANGLEÀ"{GLrlìFÂXIsFR0ITHEx-ÐIREcTtS\'INDEGREES.ooTo
C..... FIRSTV SCALF VALUE AT TH¡ FIRST TIC HARK' OOEO

C..... DELTAV CHANGE IIT iCÀiT STTUCT¡¡ TJC ITARKS ONE II{CH APART OCgO

195 OI ì{E\SI¡\ IBCD( 1l
19ó KN=NCHAR

t97 A = 1.0
198 lF tKN¡ lOr2Or2O
lge 1 0 A=-A
Z0O KN=-KN
2Ol 20 EX=O.O
2OZ ÁDX=ÀBS(9ELTAVI
7Ot IF (ADxl 3Or7Cr3O
2O4 to JF (Â9X-99.01 ó0r40'40
2A5 40 ADX=ADX./lO.O
2D6 EX=fxll.O
201 GD T3 30
208 50 ÂDX=ÂDXtlO.0
2O9 EX=CX-I.O
zto 50 IF {AOX-o.011 50r70r70
2tl 70 xvâL=FIRSTV*10.CfÈl-fXl
¿tZ ADX=nELTÀVtl0.0t af-EXl
213 SIH=ÀNGL!+0.0174533
ZL4 CTH=CfiS t STHI
2t5 STH=SI¡l(SfH¡
2ló 0x3=-O. I
2L7 OY3=0. I 5*A-C.05
218 XN=XoÂG¿+DX3*CTh-OYB*STH
219 YÀr=YPÂG:+OY3ËCTl-i+DXB rSTH

Z2O NTIC=ÊXLEN+I.O
Zzt NT=Nfl C /2
22? DD lZC l=lr¡'¡TlC
223 CÂLL NUqBfPlXl'lrY'lr3'lO5rXVALrArtGLE'21
224 ¡v6¡=¡v¡¡+aÐx
225 xN=x\+cTH
226 YN=Y¡¡+STH
227 IF fÀ,¡T¡ tzO.'90'120
228 80 Z=KN
229 IF lZXl 90'loo'90
27O cO Z=Z+7.O
23L IOC DXB=-.0?*Z+AXLEt,¡*O-5
232 0YB=?.32r*A-O.075
?33 XT=XP ÂGE +DXB*CTH-DY8*STH
is+ YT=YPAGE+DYll+crH+DxB*srH
235 ITËHo = ¡BCD(ll
zlo cÄLt sYHBoL{xrrYr¡c.l4rIEcDraNGLE'KNl
211 IF lÉxl ll0rl20rll0
zra 1to z=Kr{+?
239 XT=XT+Z *CTHÀo. 14
?+O YT=YT+ZISTHe0. 14

i+l cALLSYt''t31L(XTrYTro.l4'1559938llztANGLE'31

ol to
ol20
ol 30
ol40
o 150
o1 óo
ot70
ol 80
ol90
o200
02lo
o220
02 30
o2+o
o250
oz 60
027 0
0280
0290
o300
otto
o320
oi 30
0340
03 50
o3óo
0370
o]80
ol90
0400
o+l o
o420
o430
0440
o450
o4óo
o470
O¿r 8O
0490

oSzo
o530
o540
0550
0570



242
2+3
?.44
?45 120
¿+o
2+1
244
249
250
251
?52
253
25+
?55
255
251
258 Il0
259
260

xl=xT+ ( 3.OrCTH-C.8+STH I *0. 14
YT=YT+ ( 3. OÊSTH+0. 8*CTHI *O" l4
CALL NUqBER¡ ¡TrYTr 0'O?rEX rÂNGLE¡-l I

NT=NT-l
CÀLL PLOT(XPAGE+AXLEfl+CTH'YPÀGE+AxLEN+STH'31
D XB=-0. 07* A* ST H

DYB=+0. 07*À+cTH
Â=NTIC-t
X N= X P AGE +A*CTH
YN=YP AGE+AfSTH
DO r30 I=1r\TIC
CÀLL PLOT(XNrY'lr2 |
CÂLL PLCT I XIt+DXB'YN*DYBO2 I

caLL pLoTlx¡irYt¡'21
xN= XN-ClH
YN=Yt¡-S ÏH
CC\¡T I NUE
R ETURN
ENO

05 80
0590
0600
06l o
0620
oó30
0640
0650
0å60
o6?o
06 80
0690
0?00
0710
o720
07 30
0740
075 0
07ó0



26T SUBROUTTNh ËFROR1II I
ioi G0 To (10¡2or3olrI
263 to P"lNi;;;;;;ÁÃãa""+ ABs(s¡N oR cos FU\crIoN aRGU}tEt{f! )= Pl * ?

I** 18. ¡

12t ," ;ãlHii,++$ERFoR*** ArrË4pr rc r13vE LEFr FURrH:R rHAfr pLor REGToN

.66 
tåhiiiì:' .,1vF pLor oRrG¡Nrs¡ aN apÞRoPRIATE rruHBER oF I
I NC ÞI¿ S TO THE R I GHT.

t2¿ ," Ë;lH?:,È*ÈHARNI.'¡G**1 -ç!gslr'rc 
x cooRDINArs PosIrIoN s'ouLo BE EEY'

I}¡O RIGHT'1OST X POII'¡T PLOTTËD' t

?.69 RËTUR¡{
27O ËND

3FI'¡TRY

cnREUS^GE.]EJECTC0DE=227ó0BYTEsIARRAYAREA='1623óBYTçS'T0TALÂREAÂVAILAELE=8(

OTAGNOSÏ¡CS NUMBER OF ERRORS' O' NUrIB€R OF HARNINGS= O¡ NU'{BER OF EXTENSICNS'

coïPILÉTtuE=2.21sãcIEXECUTItNTIi|E=0.7ðSJC¡DATE=73|263oTIAE=2L24'|¿42
OSTOP



;CT CODE

0 F008

5i2
F DOOC
? FOF3
I 0000
0 Fo38

c Fo08

?05
F DOOC

I 0000
O FOOB
0 É000
0 F020
rr F 0DB

O FODO
0 Fo08

ÁDDRI ADDRz STI{T SOURCE STATEHENT

I tHcsscN csËcT
24
3 + THIS RÙUTINE HAS HCDIFIED SO THAT THE STN ANO COS

4,* FUNCT¡LINS HAy BE CALLEo fuSING TtlÉ NATTES SINI Ar'¡D COSll BY THE

541{SDIFIEDcALco:'tPPLoTR0UTINESHHICHRUNUNDERHATFIv.
o+
7 * SINÉ.COSINE FUNCT¡C!{S (SHORT'

B + l. DMDE MAGNITUDE OF ARG BY Pll4 10 FIND OCTANT

9 'ù ANO FRACT ION.
IO A Z. IF COSINêT CRANK OCTÂNT NUYBER BY 2"
tr * 3. IF S¡Nsr CRANK ocrANT NUHBËR BY o(4t FoR ûÂRGI-ARGI-

tz s .4. CO¡{PUTE SINÈ OR COSINE OF FRACTION*Pll4 DEPÊNDING

13 * 0N THE OCTA¡,¡T-

14 I 5. ¡F CCTANT NU^IBSR IS FOR LOI{ER PLANE' HAKE SIGI{ -.

PAGE

20 sEP 73

ooo200 I I

0003001 I
ooo400 t8
o005 00 I I
o00600 r I
000700 I I
0008001 I
o00eo0t I
00t000t8
oo I I 0018

0000 I

00Joc
000F 3

00000
0c03e

00020

0000c
00000

000F3
00000

00038
000F3

000=8
000 Fo

TS 4 IF -ARG
IS O IF +ARG

0031 00t I
00320018
0033001 I
0034 001 I
oo3500r I
oo3ó00r8
00 3700 I I
004 3001 ó
i0440000
oo469000
o048c000
o048ó014
o 049 20 1+

oo5loots

005300t I
0054 00 t I
o05 510r I
005 60 0l I
005700t I
0o5800 I I

o0ó0 00 I I

ooó2 00 I I
00ô3001 I
o06400t I
o06 5 001 I
00ó6J018
00ó7001 I
o0ó 8001 I
00ó9001 I

0071 001 I
o072001 I

Ió ENTR.Y COSI
17 ENTRY SIN1
18 EXTRN ERP.ORI

CS-TYPE ENTRY PlINT
OS-TYPE ENTRY P.IINT
ERROR q:SSAGE RTN"

COSINE ENTRY

SAVE REGISTERS
FOR ClSlNEr OCTANT CRANK ¡S 2

COS(x, = SIll(PIl2+X¡
AOJUST BASÊ REGISTER ÀND HÉRGE

20 GRA EOU I ARGUIIENT POINTER
ãi ðris Eou 13 savE aR¿a PJINTËR
zã ccn zou l+ RËruRN RIGISTER
23 GRL EAU 15 LINK REGISTER

24 GRO EOU O SCRATCH RÊGISTÉRS

25 GRI EOU T

26 Gq.Z sou l¿t
27 8 GENERAL REGTSTERS 2 AND ¡ ALSO USED

28 FRO EOIJ O ANSHER REGISTER

is çez Eou 2 scRATcH REGlsrERs
30 FR4 EOU ç
3I ON EOU X' FF'
32 OFF Éou xr00¡

t4 USING *¡GRL
35 COS1 Bc l5escos
36 DC AL T( 3I
77 DC cL3 ' C95 |

38 SCOS ST¡l GRR'GRL'12(GRSI
t9 MVI CRANKc3IX'O2'
40 L GRz'OIGRAI
4t 8AL GRLTHERGE

43 USING +'GRL
4¿ SINT BC l5rSSfN SINE ENTRY

45 DC ÀLr( 3l
46 DC CL3rsINl
47 SSIN STH GRR'GRL'tZlGRSt SAVE REGISTÊRS

48 L GRzIOIGRAT OCTANT CRANK

+ã stcl,¡ f.tvt cRAt{K+f'x'o0! FoR sINEr ocrANT CRANK

50 TH .O(GRZI 'x' 8Or SINI-XI = SIN(PI+XI
5L BC 8r*+8
52 t/VI CRAI'iK+3¡X'041

54 MERGE LD
55 LD

FR4, O\|E
FR 2 9 CRANK

LCAO FR4 DOUBLE HITH ONE
CLEAR L.O" FR2 AND LOAD HITH CRANK



PÂGE

:cT co0E ADDRT ADDRz STI.IT SOURCE STATEI't3Nf

00occ
000cF

00070

00004
000c F

00380

ó8 SHALL STE
ó9 TH
70 ec
7I SDR
72 LPER

FRO, FR2
FRO,OfGR2I
FRO, FRO
FRC,HAX
I O 

' 
ERROR

FRO 
' 

F3VP I
FRO, FR4
4, SMÂLL
FR0rFR2
FRZ, FRO
FRO, FR2

FR 2 
' 

OCTNT
OCTNT+3, xi Olt
I r EVEN
FRO, FR4
FRO, FRO

GRI'4
OCfNT+3rX.03.
4r*+8
GRI'GRI
FR4,FRO
F ?.0 r UN FLO
2r++6
FRO, FRO
FRO, FRO
FR2, FRO
FRO, S3{GRl I
FR0,s2(GRll
FRO, FR2
FRO,SI(GRll
FRO, FR2
FR0,S0lGRll
FR0rFR4
3CTNT+3 r X'04'
8r''+6
FRO'FRC

20 sEP 73

oo7300l I
oo7400t I
oo7500l I
o07óool8
oo77001 I
oo7900r8
0081001 I
oo83,lor 8
oo85001 I
oo870018
oo890018

oo9300l 8
oo9500l 8
oo9700l I
o0990018
oloroolE

oto5001 I
or 070018
ot0930l I
or lrooIs
ott3f0I8
orr500l8
0t t 70018
oI r9 001 I
or2loorE
or23001 I
ot25)0t8
or2700t a
o1290018
oL310018
o1330018
o135001 I
ot3790lB
ot3900l I
ol4lool I
ot4lo0l 8

o tó4301ó
o1651 01 8

oló80000

oooo

FOEC
F09E
FOE O

F 048

F O84
FOBT
F058

0004
FOBT
F0ó8

LOR
LE
LP ER
CE

rlD
çER
BC
AI,IR
LER
SDR

LA
TH
ÞL
SR
LER
LE
8C
SER
MER
LER
HE

MS R,
A=
HER

AE
r,rt B
T14
Àf

LNER

74 EVEN
75
7ó
77
a9
79
80
8t
82
8l
84
85
8ó
87
88
89
90
9t
92
9t

56
00000 57

58
00104 59
00J86 ó0
000F8 ól

62
000ó0 63

6+
65
óó

CLEAR L.O. FRO
OETAIN ÂRGU:ttENT
CCNSTDËR ARGUHËNf TO 8Ë POSITIVE

=RROR 
IF t\l GRT THAN OR = Pt*2**18

HULTIPLY BY 4IPI TLONG FOR{I

TF PROÐUCT LESS THA}I I' JUI{P
GIVE PROD CHÂR OF 4ó¡ UNNORHT AOD CRANK

INTEGER PARÍ OF PROO TO FRz' UNNCST{
FRACTION PART OF PROD TO FRO' NORÉ

SAV= qCTANT. LÂST 3 EITS ARE HOD OCTANT
IF ODD OCTÀ}¡TT TAKE COHPLLI{SNT ÛF

FRACTTON TO OBTAT'{ THE ¡4ODIFIED
FRÂCTION R

GRI = 4 FOc COSI|¡Ë PCLYNOT{IÂL
THIS IS FOR OCÏANT 21 31 6c OR 7

GRI = O FOR SINE DOLYNOilIAL
THIS IS FCR OCTAHT 1r 4r 5r OR I

LOAD FR+ HTTH R FCR HULTIPLICÂTIO'i

tF R*+2 LST 16*+-30 SET TO O

THIS AVOIOS IRP=L€VANT UTDERFLSU
COHPUTE SINE OR COSINE OF ¡IOOIFTEÐ

FRACTION USING PROPGR CHEEYSHEV
INTÈRPOLáT IOT PÜLYI{OITIAL

SINIRT/R OR COSIRI R€AOY
IF SIr.¡Ë pOLyNO¡4IÂL¡ ilTJLTIPLY BY R

IF ¡IOgIFf€O OCTANT IS IN
LOHËR PLANE' SIGN IS NEGATTVE

FOE 8
J FO72
1

'

c0 100
0cc 8A

UUJUÞ
00cDc

c0 0E0

oo0E4

000cF
OOOAE

rULU
FOC4

F0c8

FOCC
4
+ FOBT
0 F09ó
0

D OOoC

o

O FOBO
O FOBS
r.

00004

95 EXIÏ
0000c 96

974
98

EOU S
L
¡rv I
BCR

GFR,I2(GRS'
I2fGP.SI,X'FF' RETURN

1 5, GRR

100 E
lol *
I0Z CN3P 2¡4
103 *
I04 * CALLING SEQUENCS CODE FOR ERRORI
lo5 *

OOOCB IOó ERROR LA l4rICI LOÂ9ING THÉ RETURN AOTTRESS

OOOOO IO7 L Is'ADERR ADDRESS OF THÊ CÀLLËO RTN ERRORI'

IO8 BALR I' I 5
109 * IHE CALLING ARGUHËNT L¡SÏ
llo DC X.82.,AL3(ITEHP'



PAGE

20 SÊP 73
CT COÐE .ADCRI ADDRz

r0000

I FO9ó 0004E

;0000
r0 001
;ts368
t2F 62
iÀ8Bc
)OFDB
:0000
:JOOO

)c0 0c0 00 00 co 0
i5F lO6DC9C883
:o0 00
)OF DA

SfHT SCURCE

rll
rr2 lcI
tl3

STAT EHENT

x.Io'¡aL3(01

l5,EXlT

F
OD

A ( ERRORI 
'Frl.

x. gD258368l
x.3í 

^tzF62 
'

x. ccl4aBBC '
x.40c9oFDB.
x.4110000ùt
x. cc000000'
co

tl5 oCTNT
lló
117 AOERR
}I8 ITSHP
tlg 53
t2ù s2
r21 S1
122 50
123 CO
t2+
T25 GNE
I26 CRANK
I27 FÛVPI
I28 UNFLO
I29 HAX
130

-o. o000 3595
o.0 024900 I

-o.08074543
0.7853981ó
t.00000000

PI*2*$18

STN C3
SIN C2
SIN CI
stN co
cos co

o I 80lol I
or8020la

ol 80401 I
ol80óo18
01808018
ol8lool8
otst lolS
ot8l20t8
ot8ll0lB
01814018
ot815018
otSlóol8
oI8l70t8
o21+OOOO

EOU
ÞL

cc

0s
DS

DC

DC
UL

nr
EOU

DC
DC

DC
END

x | 4600c0000c000000'
x.41t45F3060c?c883¡
x.3E1.00000'
x | 45C 90FDA '



APFE}JDIX B

This al-¡p,:itdix ccrrtains pro{Jran list-ings of FLOIS'

SYi:iiioL" SIi.lBiEo NIJi,lBìrìRu SC:\LX, ¡rXIS, AXISI' anrj. LINn"



'j'n 1 s

r|]rì risfn,q

i C;¡nt i-ca I

AP FEi,I ÐIX C

¿1Ilo€nCix <;ontains a Listinrt

both the i'iÄTrIV and I¡oRTRÀN G

pì.r:i proCuc+d by these proqrala:i

of a sam¡:1-o Dcoqrailt

coinpllers. Ihe

is also inclu'1ed,



Iv è LEVEL ?I qATN DAlÉ. = 73263

fHE FORTRAN G VÉRStON OF THE CALCOI{P PLST RJUÍINES

D T HEI.;S INN I BUF I 40OO I I XARRÂY f 26¡' YARRÂYI 25I
CÂLL PLgTS(IBUF'4OOO¡
R:AO 25, I XARg.AY( I t ' 

Yr\RRÂY( !l tl=L¡Zt¡l
25 FCRr.tÀT( 2F6.21

cÂLL PLOTf0.r-5.r-31
caLL PL0Tf0.r.5r-31

. CALL SCÂL: IXARRAYTS.¡24tll
cALL scÀL3 ( YAl,RAY' 6. t24tll
cÂaL ÀxI s( o.' 0. rztlltf HE IN H ILL t-SEC0NDS r-21 r 5' c o' r xARRAYI 251 ç

I xARRtlY l2ó) I
c ALL AXI S ( O.' O.' THVOLfAGE'7, $. ¡ ?C. r YARRÂY t25 t'YARRÂYl 2ó¡ I
CÂLL Ll l{F ( XÂRF'AY'YAqR 

^Y' 
2+r | ¡ 2 ¡ 4l

cail svr¡gol- 1.5c5.r" c.2l'téHPERFOR4ANcE TEST'C"16¡
CALL SY!',lB L(0.5'5 .2¡O.l4t lóHR:F. ¡¡3. 1623-4ó¡O.¡ l6l
caLL PLOTll2.0ro-c' 9e9¡
STsP
END

22126 | 28
FSRT R ÀI{

000 t
0002
oc03
0004
0035
oo06
o007
000 I
0009

o01 0
00I I
o0l z
o0l 3
o0r4
o0l 5
oot ó

c

c



tl
f:l

I:J

L-) _

PERFTBMqNCE TIST
É
-
-_J

(=
t-J

-J

L!'
LJ,:¡
Li- '-
Fr-
-_)
Ð

Cii

-J

!-::l

I

C¡
.J

=

ß[r. NC. 152:i-q5

(=
t:)

!¡-

e0. tì0 riÜ. 0Û 5ii. i]u 8t " til,l'o'. crt.

T ] ME ] I{ ¡4 ] LL i _STCtJI'iDS
t0ù.tJ0

' TJTADE ir¡ ca¡lnoa



'JOB 
WÂTF TV

c
C THE HÀTFIV V[A.SIC'I OF TH¡ CALCCIqP PLOT ROUTINES.
c

1 DI'{ENSI¡"¡ TFUFI4OOOI,XARRAY(2óI,YARR,AY(2óI
2 CALL PLCTS ( I BUFI4OOO'
3 READ 25ilXARq^Y(Il'YAP.RAY(11¡l=1'24¡
4 25 FORFAT t2F6.Zl
5 CALL PLOTt0.r-5.r-31
6 caLL PLOT(0.,.5,-3'
1 C ALL SCALE f XÂR?AY ¡5. t24cll
8 CALL SCôL¡_ IYARIAY¡6.t24tll
9 cÀLLA.XtS(0.,0.,21HTIH:INMILLI-SECINDST-21r5.¡0.rXARRAYf25lr

1 XARR AY ( 26, I
1O CÂLt AXIS(O.r0.,7HV3LTÄGE,7r6.r90.ryARRAyl25)rYARRAYt26l'
I1 CALL LINç(XÀRP.AY,YÂIq,AY,24,Ir2r4)
12 cÂLL syv80L1.5,5.6,0.21,1órrPËRFcRMANCE TESfrC.,l6l
l3 cÄLL SY{aOL(O.5t5.2rC.t4¡l6HRSF. NO.1ó23-46r0.rIó¡
t+ cALL PLOT(t2.0,0.O,9991
15 STOP
1ó FND
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APPEÑDIX D

REFE R E!{CE S

1. Cress, Ð. n Dirksen , P. o and Graham' J" '/¡" FORTRÀN IV

v¡ith r,.lÀTFOR and l{ATFIV. Prentice-Ha11 Inc.

Enql-evrood Cliffso N" J". Revise'L 1970"

2" C¡esso P, " Dirksen, P. ' and lJardn S" J" /360 l'lÀlFIV

Iniplementa+-iolr 6ui11e. Dep.t of Àpplie,1 Ànalysis and

Conrpr:ter ScÍenceo University of Flaterloo, l,laterlooo

orrt-ario" Iìevised Septenber, 1959" B4-92"

3" IBì{ Cc¡:poration: fB¡l Systens fieference tibrary: OS

Ã.tser'lhl.cr I,anqriAqc lefease 21 Iorlt lYo" GC2¿-55'!'t-8,

IIJM Noldic Laboratory, Publication:s Developntent,

Sç'edcn. Rr:vised January o 1972 
"

4. IBi'1 Clorporatíon: IBIí Systems Ref erence

Systenr/360 operating Systèn: FoRTTIAN

Progranrûer:i Guide Forrn No" GC2B-6817-3

Puirl-icationsr N "Y. " Revised Septembero

fiJl'1 Corpr:raì:r-on :

Systen ¡36û Operer

R ef'::rc-nce: iron n¡

Develo pinenL, N. T.

IB¡i Systems Refereitce

ti.ng S vste n JOB Cont

Ìio" GC2g- 6-704-3 c

. lleviseci A pril 6 197 3 "

Library: IBlf

IV (c and Il)

" Programuring

1912"

tiÌ:rary: IBI{

rol Lànguage

Pu blicat ì ons

q



^
ï R!l l- .rr-nr¡+

Çr¡q*¡rn /7

tt1\L./- O ö I l-

lìevised No

ion; I3i"l Systeris

60 Prj-nciples

,ù:;y.s-i3!rs .Dcv+l

venl)€L, 1912"

I{ef ere nci: lii.rrary:

ci- Onöratio:ì Cfiel:"r"L

cpment Di-vision e )¡" Y"

I BI.1

i'lo,

1. Urrive::sif-y of ì.'ani+-oha Co:upute

PLO?TÏ NG O}I Ti.i]i LINIVERSITY OF

CAICûi'iP 750/567 fNCLlEi"lfN'l'AL

l{arch o 197 2-

r Rû f erence I{anr¡a1:

i"iÀNtrToßA sysTE'ú/36{)

Dlìilii PLílTTER" Revised

B" Calcomp Basic tìof,t-r¡are Plot.tin,1 nanrral: PtotlramFlirìq
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