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. 'TOWARDS A MORE GENERAL SET OF ‘FORTRAN I/0
SUBROUTINES
1. INTRODUC TION |

Over the past rlumber of years there has evolved in ALGOL
Oa style of 1nput- output that has no d1rect equ1valent.1n FOR TRAN Inv
: particular the FORTRAN READ/WRITE réutines read/write one or
more é'avrd.s'/line_s for each’ca}ll and, as usually use"d, vthere is a cldsely
‘as soc.iate'd hf_orm}at' vsta.tevment for each s.dch operation. In ALGOL, however,
iﬂtfis ;pesvs.ﬂ:.)‘le"to' re:ad'arid write it,em—}dv-item [ 4, 2] and the formating
of these. dperdatieh‘s‘ can be preset in a rather convenient fashion [ 3,4].

Th1s d.iflfe’rence in in‘put,"oﬁtput'i‘s'-, in general, not because of the
" difference in thelan.guavg'es; but, in.étebad‘, seems to ble one of styie. and
standardlzatlon of the earlier FOR TRAN:appreach. In certain applications,
i't._i's__'a.,dve.nt'av.g"eioﬁ'svto have vthe item-by-item controi that these routines
provide.. 'Eelow is presented a set of ba.s{c FOR TRAN subroutines that
h'ave.'been derived frorrl [ 1,2,3,4] -.They.have, in so far é‘s_ possible,
the 'é’a;m.e.narnes, calling _-sequences, .a'nd vefvfec't as their ALGOL equivalents.

‘The routines: naturally divide rherhselves irlto classes. The first.
B (Table:-{)vis a ‘r;a's_ic set of input- output rbrlrines rtkhvat provide a small self-
'co.n‘tai_ned“systerr'l ,conraining most of the feetures of the I/O package. Next
(Tab,lle 2), .isn' an additioﬁal set cf subroutines that allow the user to set
: 'inp'ut‘-»o'utlplv"i parameters end-, thus, gain greater-'co.ntrol.over rhe data

transmission. A '_chird set (Table 3) are derived routines that follow, to
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a certaln "d_egl‘_é_e‘,'ulfh'e :B;rkéléy style [ 3,4] of ir;put- 6utput. ,
>Avfew elerﬁentary ‘cha;rac.t\er handli.;xg routines are fui‘nished

as a Séi)ér._ate.Ac‘:vlass of“ sﬁdeutihés.{Table 4).

"I.'L".Ir.';"'sc far.‘as is possible, the routiries have i:he same names, calling
' s“eéjﬁ‘é.ﬁcévs.',‘ ;nd;f.f_ect as their ALGOL e‘q‘uivalents['i.“,. 2, 3, 4] .
| The iiséfr-o'rie’nted sx_ibroﬁ_tines (Table_:s 1, 2, 3, 4) are all based
'onv"a ,]'.lpi;zéxv'.'.le’vevl"set..bf 'subro‘utvines‘ (Table 5) that actually carry out much |
of the :wo“fk. .The"se, to;a, have been isolated separately and written in
'F‘OR‘TR.AN.“’ It is these fqutfnés that are most system depenaent and for
the ‘ptvnrpi)rzse'bf understaﬁding, | fhé input- output package can be'.c.onsidered
to 'vvbe black boxe_;%. _Onbe’it is understood what the 'ov‘erall picture is and
how the '\;’_ée‘f;ofienfed. routines work, then these lower level 'subfoutihes
,na;_ttv;ralllyﬁf‘all into pléc'e and are rather easy"to und'erstarid since they
' actually iinfilerﬁent thé vpa'tcka ge.
W}iiie,’l ‘at‘fi;sf glan'ce',’ it may appear that such a set of input- output
' v,robutin.e's‘ is exp_épgive"-ih cvod.in‘g and time, it sh’ould be remembered that
it i.sv th'eu ;vé ral.l‘. st&le’ and structure that is being presentéd and that thevb
ideas an’dvstrl-lctu're are simple. Thus, a properly rewritten FORTRAN N
.'.I/O package could easily, I believe, contain the ﬁsual FOR TRAN routines
aﬁd also'an expa_nded set of routihes such as-.a're pre se_ntea here. For.
th'é pr‘e"“'s'.eht, }iqwevér, this is ére sentéd as an, ess‘envtially, rs‘tand alone
| 'p.a-cka.‘ge' ',ovf FOR'TRAN'.subféutin'es..

Sections 2 thro‘iJ.gh 7 that follow:describe'; in general, the ideas
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. as s‘oc‘i'atedv w1'rh the variousbclasses of. routines. Appendix A has a more
detéiled'd;escri_pt\ipn of some selected lower level réutines that will help
,u_nderstav‘ndvkey pointé_; thus, ea.sing the task of modifying these routines.
Appv_e_n‘dixl B"gives ‘s_c_).rne eXamples to illustrate fhe_ s_:ize' of thié subroutine
vvp’aycb:li_‘(_age and ééme pe;tingrit cofnments on their use For the person who

" wants to simply use the routines, Tables 1 — 4, Table 6,. and Appendix

B should - suffice .

2 ' BASIC USER-ORIENTED SUBROUTINES

& The bé.s&c user- oi;iénted Subrbutiﬁé.'s are btbabul'a'ted in Table 1 along
w1th a c‘fc)-ri‘i_rrient that should help in understaﬁdirig their proper use.

’_"I:‘he f'i‘rst two.ar‘e'INMODE,' OUTMODE that select the mode of
input,; output " The fo‘lléwing convention has been decided upén. Theré
| shallbe two 1nput a#d be oﬁtp_l);t'fnode's. Oﬁe of these is a standard mode,
v_.s‘e:ale:cte:dvbv}.r calling by céuing INMODE or OUTMODE with the hollerith
'cons_tant: 1HS The other is a FOR TRAN input- oﬁtvmode in which staﬁdard
- FORTRAN read/write rputines ax_'e.uséd for all input-output and this is
| se':levc:t.e‘d By célling irvlm.o.de‘ or outmode with the hollerith constént 1HF.
: Theorlgmal select.ioh.at compile time is standard inp_ut,. .ahd standard
i output ‘i:r'i.a' a -da;vté_statement. |

"_[_".hVEII‘.‘e,v"i.»S (;,vo"irnplete' c_:o_mpatibili{ty between the standard and FOR TRAN

mddei. 'hoxgre"v.er,' a ceftaih .‘amount‘ of carve must be taken when switching

'inod_es since the same I/O routine called in two different modes will, in
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- gene'_rval,‘ pi:o&ute two diffg’i'ent outpuf acti.ons.. More will be said about
this later. |
| 'fls;é"v-_nekvt.thlree iv‘rbivxt;ines‘, 'FNDUNIT, _DRPUNI’I;? ‘CNTUNIT, are
B u'seid_,.':lfe“asp'e:acvti;relyv,» to. fii.ﬁd,b d;-csp, and connerct the unlt that‘ vap_pears as
: thelrlnteger a.rgun.ierit.v A more cbmplefe discussion of hb_w the input;
outpﬁé c’-l’ié.nné’is are ar_r‘é;ngéd can be 'fbimd in va’ection 6 ;vhere some of the
‘ ide'av's_:édheri:evcted'.‘w.ith thé lower le.vel-rautinés are discussed: - The following
short summary will pro{revv: sufficient to use thg 1/0 Iﬁéckége.
EAll thei vinv'i)‘ﬁt/outvl‘_)utv: done ﬁsingithe .uéerv levvel routinés wofks

- through one 'in;)'ut/butp\.zt: cﬁannel that is designated the current inpﬁt/ -
- 6butp_1'»1f c':}iahné,»l. .Iﬁit.i'ally,"the ‘i'nput.‘chanr‘_le‘l is seliected as 60 and the.

: ‘outpu‘t c'haﬁne'l as 61".via. a data s'i:a'tement. However, another choicé can

" be .fhaae by a call to "the subroutine.CNTUNIT. For exémple, Iz CNTUNIT
(Z, ZHIN)Wlll "vse't I-= 2, ‘the .navme of the unit éonnected, and will connect
.unitv 2 as""t‘hé._c'ﬁri'ent'inp\it unit.  The previously connected input unit, 60,
v is_ storéd.' In ge#eral, this routine will suffice for the user..' H;)wever, o
sinvcek storage“'spaf'ce’is finite, thé number of units that can be stored is set
to s'i-xv. Thus; the subr;ovutineli.FNDUN,IT can be used to find a urﬁt. For
éxamﬁie, I-= _FNDUNIT_(¢) will establish whet.her more storage space exists
for storing' _urﬁts since I.= -1--1mpiies that there 'i»s.no unit with name zero;
.?that 1s, no enﬁp’cy place to put another unif. And, similarly, DRPUNIT
;an be used tp ;;urgé a unit from the storage area if more space is needed.

. It should -be noted that.a unit can always be connected, even if there
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. isl,nobi)»l'a;::e:‘t\b pﬁt’ the cuArrent'ly aéfive' bne that it is 'r‘eplvécing. If t_here
©is no 's‘t'o‘r‘ag‘e "avaii‘ablle, th.e curfently active unit ié dfoppéd vand the blnew
: bne'_cbpyé'éted.' it can be recbnnected‘;i it Wili, ’hoWe'v;ar, be treated as a
newunlt a.-:xid‘jjtht_is’ t‘h‘e’.-éha.mnjel'cha;récferistics w.illl be re sevt.;,‘ This 'drépping
’of_'r:a un{t"doe's‘ ‘nvdt he'cessarily impiy that the ohe line of information is lost.
Thelex;.ét"ve_ffécit. of this unit éwitc’hing.depends on the implementation of the
lower Iévél routines.

o 'Ihe 'twé basic 'ihput— oﬁtput routines are IN an& OUT. All othér
ro:;l‘tilné'ts t}iét_tf'ari's,mit data, such as 'INREAL, OfJTREAL, ‘are based on
.ca.llé .td IN/OUT. _. ’I_‘hi_vé :haé b.een' delibe'fatel'}'r done s» that the exact éode
t‘h.a't"c‘(.)'n:s‘tifufe's their body can be written as is most suitable. The input
i:'vdutih;: IN(N, UNIT, FMT, A) transmits from the .in‘pﬁt‘chann.el -UNIT-
thé.‘I.\I 1tems A(Hi)';y. , A(N) acéorciing to the forma\t.r-FMT-, Thé output
eruvtviné OFUTV(:N, UNIT, FMT, A) behaves similarly when {x‘.{r'iting on the out-
' put chan_nel'; UNI'T-... | ) |
'_'Z_[’he.se-two:'-'rogtines were principally.de signé'd to work in the standard
7 i%’lput- o_utputv mode. As /.i‘mplemented,i.n the vlower level FORTRAN sub-
rout.ine’sk',v' thé sﬁbroutine IN does a simple fSrmated READ(UNIT, F.M.T)_
| (A(i),‘i = 1,5N) in the FORTRANv mode é.nd completeiy ignoreé the fo;rm'at
in the :stand‘a.,rd xﬁode, fmt.: 1HS. In the character mode, fmt = 1HA, n
éﬁara_cféx;s ar_e'packed into A.left justified. The oufput routine OUT does a
‘si_vmpiel f_'o_;.maté_d Y’IWRITvE(U'NIT, FMT) (A(i), 1= 1,N) in the FORTRAN mode

and in the standard mode it also does a formated write. The result is,
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essentially, the same foi'mé.ted vt{rite except in t‘he. FOR ifRAN mode the
txext call to- ouT __.Wi_lvl start on a n_evtr line in the usual FORTRAN fashion;

whereas, 1n the,".s:tanda;';"d mode, the.wffite will s.tert in the next column

,,after' :the .‘.'liast' .'p'ri"‘ntied c}teracter of.the preceding output trahémis'sio_n.

- Imlght note iﬁ_pes sing thé.t the simple expedieney of being able to
'uee aFORTRAN WRITE statement or a READ statement in‘a'_mode similar

g to the heli'vve;’c'lef‘inecbl standard mode woﬁld."el'irhin'at_e;the need for IN and OUT.
.An"d,' av's"' Qili i)e seen shortly, keeping track of pfint and read positions in
:; ’uset- édd.reseat)le'maﬁner would also be quite useful, I point vthese out
be.c':_al..tse: 1t _.i's‘ not 'ea'sy to direc.tly modify some of the existing systems

) inpdt/eutpﬁti‘feﬁtines, ' e’vén by people who know. the system. vThe five
subroutlnes CARD_S, LINES,' SPACES, PAGE, S-'cor'n.plete this baeic;-list. |
CALL CARDS (N) ekii)s N-1 cards on the currently active input unit, the-

| n-thcardls -then-the current data ‘eard for ‘sta.nd'ard input and is in the one
liﬁe holdi;i;g: b'u.ff.er." 'CALL LINES .(N)', produces N line feed carriage re-
turns pn: the _c‘u;"rently active oetput unit, W.hil’,é CALL SPACES (N) fpriri_ts .
N. blanks -onv the cux;rently active output unit. This illustrates t.wo things:
one .ie that 'such routines should not need the CALL associated with FORTRAN
preg'::'err::s and the other’ is that whenever a unit is not specified in the
e.'-r"guvr'hent -li's:t, the routine operates on the currently active unit. This unit
1s the"la.et unitv‘set up by some definite actipn‘; for example, the compiler
.v‘ia a data.statement assigns 60, 61 as inp_uti/'output units. Likewise, any
call to»a routi_he with ;a' unit ar'gm‘nentWill make tha_t.unit the currently

active unit.

b
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' ."S{J:b'i.'.outi'ne PAGE pérforms a page ejec.tvf‘dllvowed by a carriage
return.  The top and 1ef'tv‘ m‘ar’giﬁs are set to the.current system values.

| Sﬁbréutine S outputs the st-ri_ng STRINC";.'. In ALGOL, a string
is well defined. Thus, a nice convenient way of oﬁtputing text is to say

ObTSTRING '(TEXT).‘ This can be done here by defining STRING to be

" any valid hollerith constant that is itself a valid FORTRAN format.

- This, then, completes the basic set of routines. The simple

~ subroutine below illustrates their use:

SUBROUﬁNE TEST
CALL OUT MODE (1HS)
| CALL PAGE |
; CALL ouT '(1, 2, 7H(3F6. 2), 10.21)
CALL S{19 ’H'(I>?V<THIS'ISY A TEST*))

'RETURN

END

A cai_l fo TEST would produce _o# unit 2 starting on a new page
10,24 THIS IS A TEST
On vthe ot‘hgr hanq, if’ we call OUTMODE with 1HF, the results
are':10. 21. . |
THIS is A TEST.
3. AijITIONAL SUBROUTINES FOR SETTING I/O PARAMETERS
" The sqbroutineé discussed here and fabulated in Table 2 all

deal in some way with the currve'n‘t input/output unit depending on whether they
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are input or output action. The current unit is defined to be the last
referenced unit. Th"e.compivl_e.r,v via a data statement, initiélly. sets the
. cu‘r‘:rén't input unit to 60 and the current output unit to 61.

" The _two's'ubroﬁtines H LIM and V LIM are margin setting

'roﬁtine.s_.: " Initially, the left margin is set to 1 and the right margin to 132,

tr}.l.edto'pv ‘r'n"a_’rgin‘ to 5 and the bottom ma}rgih to 60. ThlS gives a line length
of'132 'c'ha.“‘i'ac"cer-s with:56 lines p’éf page._ ‘The first chara_ctgr is printed
in priﬁt 'p'béitién 1, usuailyla carriage control col.vum‘n: in FOR TRAN', and
the f‘ii'v:s't'" l.iﬁe Qf'pfint starfs’ .on lih‘e'5._ .Thev actual 'spacing on the output
p.ri'ntevr. déj;énas on the printer overflow characteristics. These margins
* can éaé'_ﬂy be. reset. For example, CALL H LIM (5,110) éauses the left
mafginﬁ to be é‘olufnn' 5> and the right column (10).

' The ith'ov’x"c‘)vutrine'vs"vREbADP, PRINTP return as values, the current -
Vallllg'olf‘rthe’ r.;'e‘ad éositién/print positioﬁ p.oi'nter.. These values are the
.nextrv"'évvzolurﬁr.l thét will be read./p.ri_nt'ed.\ ‘T.he 011.'11y reason' they have én
argument is 'bevcaﬁse CDC FORTRAN [ 6] .r'equire s thé@ function sub-
roﬁtines‘ havé‘ one or more yiarguments.

- The'twp r‘o'utines'IN TAB, OUT TAB are some_what similar to thé
tab operétién én a typewriter. 'CAL.L IIN.TAB(N> will cause the read
' poiritféim-:t_o ’b'e‘ ézé1l:, to N aﬁd the next character read will be from coliumn N.
: vSirflil‘;-rbl.y, ’lfoiv' OUT TAB. 'Obviously, oneb<.:ar'1 éasilyﬂ set é ﬁumber of
fébulaiioh positions by presetting an array in the calliﬁg pvr'ogram.

’I‘_l"le'subr’_outine IOPARAM can be used to set almost all the

i
!

W
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i'nputv/(')ruit:pﬁt \}ariablés tha'.t‘ the I/O package useé. ~ The first argument

is thé numbér of‘_values that are in the arrays MODES, NAMES, VALUES.
Ti‘lé variables are contained {ﬁ.the common block with name IO. Their
c>oi.rr'1pile'>d’Va‘1ues ‘é;nd de_finitions are given in Tables 6 and 7,

| The :'next.ft_).ur s‘ubroutine_s PRINTER, ?UNCH, INUNIT, OUTUNIT
are u.vsve;l'to. set thé currently active input/qutput units to the requested
| v.ai.lué.. “The punch has béen selected as 14 and the printed as 61.

'Th-e’fc.mr format routines IFORMAT, RFORMAT, BFORMAT,
QfORMAT a.l'i‘e.'us.éd to preset the formats that are used for the outputting
‘of' iﬁte‘ge;_r, '-II'éal, logical (Boolean), and v‘octal values Whenv.r,outineé are’
_'ti"s'ed‘;fhatihaye no fo_rmat épecif,icati-on. In the next section, we shall
discuss dérivvé‘:d'rdlvitin'es. and it will be seen that many of these have no
forr‘haf.‘-._spe"{‘:ifi‘éabtion. When_this is the case, the app»ropriate preset
‘f.c-J‘rrhatj is:"i_lseid. These print'fc;rinats .are irﬁtially set by the compiler
v via dalfa Stafemént$ to standard Value_s' which are 123‘,' E23. 14, L10, 623.
Thvey can be i’e‘set_at any time by calling the appropriate format routine.
.O_ncé.:_é'ef to. s@?rhe _\;'alue, they retain that value until reset by énother call
fo ‘t}.le.fo_i'ma't. roﬁtiné. Thg rcr>utines, tha‘t_ furnish the format along with
.th"e ite‘rr#s to.beb‘tra_.nsmiittved aé not disturb these preset formats.

o 'Thg ﬁeid _width of the output.quantitjr' is specified by the variable
F-IELD..:T, .‘T'he quantities will be right justified with zero fill in this ficld
Wldth _Thev ﬁuin.ber of decimal digits in a real number are specified

by the variable DEC. The logical variable FIXED selects between fixed
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‘and 'flqaiiigig.pc;in{re-p_ie sg”r;tat«;og. ‘:Thus,'v CALL RFQRMAT (.-FALSE. , 23, 14)
vs.rill'_l'se.'t}thé ;aboyevvstancviard format for the oqtput v_of :éai nufhbers. |

The subroutine ‘EFILE is uséd_rto_v'vr’it'e.an end-of-file on the
Lna,';vrz.ne»d'ﬁnlit‘v,:‘ ‘It-llis hetgsséfy fo u_se._thibs .routine when in the stéﬁdard 2
(-pz'a.zf'ti‘é.l liﬁg)’ output mode ssince its use ensures that the one line output

: ‘b’uffer‘ ‘w‘ill‘l be emptied.

4. DERIVED INPUT- OUTPUT ROUTINES
' 'T}ie"rbut'inés'Ais_cué‘éed here are allA‘ based o‘n't].n'e input-output -

rélitiriéé-’iN}” QUT.- _They 6btaiﬁ .their 'pr.e.se»t v.alue-s fr.om: the common
blocvkv Ié)‘bvar‘;d‘a_re.els's'entia.l'ly independent Qf one anothér and of all the
other uée‘;‘-;qri'ente‘d _sﬁbz;gutines that have been d.iscussed.: in Sections 2
and 3. The se routines ih'cllude routi':ne:sv similar to those used by CDC
ALGOL[ 2] ‘annd those prvesented'by DeVogélaere [ 3], ana also some of
- th;aqlo'g.ivcal‘ vériaﬁfs'. Théir a.'ctio.n. is.apbroximately the same as their

' ALGOL eéuivalents. Howevér, there are somé' noticible c_hanges.v For

B e‘x_a:,m'pillie'f, the-,CA_DC; ALGOL-procedure OUT REAL outputé quantities using
.their.srt'a;nt‘;l:ar'd:foﬂrma't, whereas, the OUT REAL here presented uses a |
'pre:set for‘ma.'c; | Also, in fhe Bel;keley style output presented by DeVogelaere,
a call f.‘o_vth-e procedure .OUTR-(‘RL'FIXED, FIELD, DEC) followed by a call
' OUTREAL(’UNIT, R2) w111 .cau,s.e both R1 and RZ tqvbe output with the format

éc‘t by :1~;‘IXED. 'FIELD, DEC. ~In other wofds, the variable forrﬁat that

appears in the argument list resets the preset format. The routines
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pr_esent_éd here have co‘mpleté 'indépendence of the préset and \_/ariéble
format.
' The subroutines can be found in Table 3. We shall limit ourselves

here to a"fé'w general remarks ‘that will make their use obvious. The

vid'eai' behind their grouping is thé foliowing. To input/output quantities,

V‘v:e- muét s?»e¢i_fy"_a" unit from which it will be re.ad/written, a list of
quavlriti'tvi’ejs:'fo be transmitted, and a corresponding format for that
tra’ps'rﬁissibn_. a

Ivf'_‘all of these items aﬁpeé.r in the argument list, vt'hen those values

are used. For example, CALL OUTR 3(N, R, . TRUE., 5, 2) outputs on

unit N the value of the real variable R'using the fixed point format F5. 2.

The é_urfent butput unit has now been set to the value of N. If any of
the itei'r:@s_' are missihg, then a standard choice is made for the missing

item. A missing unit causes the current unit to be used. A missing

format causes the appropriate preset format to be used. On output,

these are the formats that are set using these routines: IFORMAT,

'RFORMAT, BFORMAT, OFORMAT. On input, the format selected

is the standard (field fi'ee) format. For example, CALL OUTR1(R)

causes the value of R to be output on the currently active output unit

.using the preset real format that was set either by the compiler via a

. data statement or by a subsequent call to RFORMAT.

‘The function subroutines that appear in Table 3 assume the value

of the item read. = Since these routines are used in arithmetic expressions,
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it is;,. ingeneral | nef s;i.l:‘.f‘fi'ciexﬂlit to have Oﬁe'rbﬁtine. For exa.rhpie,

J: R\EAD does not werk too well because of the 1mpl1cI1t mixed mode
ar1thmet1c that a FORTRAN such as CDC FORTRAN [6], allows. Thus,
' they are all exp11C1t1y typed Agam, the redundancy in argument for the
‘ functi‘ons READ I, etcv.--,' is because of the re‘quirement that a function

. Subl;du.f;:ine‘haire at least one ergument.

-~ The .ne.lrni‘ng of the Asubrovutine-s_.is somewhat arbitrary; but, we |
have tried to adhete to short names. (le:ss the.p seven ch.eractex_'s')', for
user elbhvenienee and word size limitations on identifiers, that ident.ify, o
fhe.tyi).e of reutine end; at the same 't'iine,‘ preserve the names of
’p‘reif.iou:ély defined iﬁ.puf/outplitj-r'outine's [2,4] that perform similarly.
Logical v‘ve‘rier‘its _of the ﬂ-sa"rlne rqutine have been sequentially numbered.

" The subroutines OTI,"IQI s and the“ir variants hav.e a STRING
,a'rgu.n;i.enf .a;sfseciatved w'ith. them that can prove.useful in soﬁme application.
 As was previously mentioned, STRING is a hollerith constant which is
itself a:'euitab_le vaf’iable format ineluding left and right parenthesis.'
A'Ica_.ll such as CALL OTI(5, 5ﬁ(*B*), 3) will produce the output of
B:.’= .5.' 'Thué, the string is assigned fhe value of the output quantity.
'Si}‘rnila;-rlyt,.'va call such ae J = I0I(I, 5H(*B*.); 3) will assignto I and J the
value of_b the nexf_ item read frcﬁn the currently active input unit and also
' it:w._ill"write ‘B-= N or?the eurren'tly-active' output unit; we assume that
N was éﬁe.value-just read in. »Siﬁce there is some disagreement in

FOR TRA'N.about the use vo'f- rhultiple statements per line of coding, these
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r.éu'toinéé _avré”in Ia’“s.éhséulim_ited.to one output'ac-tion per Ii.he. In CDC
: FOR TRAﬁ; v.one'_z §ou1d add the $ _dlelirhiter and write multipie statements
’pé.;rl'li'ne‘,",. but thr'e‘l'.asf staten.ilent .cannot }.'1ave a $, ":thus,' it is béttez} to
l.e:‘:av"e‘v 1t oﬁfv é'ofhpletely; |
;,Tﬁé next two'séi.:s_c;f routires QUTAL INAI and the»i_r_variants‘ can

be usé'cir to output- inpﬁt ai'ra‘.ysb. The array element '.a(l ) is t;he first
elementlnput and the velemevn't a(u) is the last element iripﬁt. Multiple
diménsioﬁ arrays can, of cou;se; be .h'andled by simialy consideriﬁg the
ali;'ra'y as 'é,'large éne-dimehsional array. |

R The routines iN_PUT and OU'I-‘PU.T‘are fbr_rhated routines and can
be use;d.in'e.:ither the FORTRAN or standard_fnode‘; Since these routines
' .'arehdéfil'.l?fd: u51ngFOR TRAN, they are sepa‘.rately'writte.n as INPUT 1,
INPUT 2, e .;'but, if they were written as system’routines, it would
: vs‘ee;"n inla.tlbljra.l‘ t(.)"do.as CDC [2] has done and ha've"one routine iﬁ which
'Ath‘enumbé‘l." of ,afgurnen_ts is arbitrary. It is worth pbinting out that these
'..routir;es are very vcloselly related to fhe ﬁEAD, ’WRI_;I"E routines Qf
F(jR-TRAN; .’but have the added feature of .bein‘g ablé to héve any legal
acvthal‘i)zir'ameter as an argument. Thus, forv example, the ar.gument
Ai cqula be a function subprogram, or a;f.ithmetigexpression, ,a‘s well

as a simple variable.
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5 CHARAC TER- ORIENTED SUBROUTINES

The“mva..n_ipul'a-tioﬁ-' of c’l;la._ra.'cters.using FORTRAN subroutines is

' ’ilis.ualvly.r'véipen“sivé_;‘ Also, there éii&ayé seems tov be ar; infinite number
of fc‘;.ut'i:n'_;s:s fhat_ can be-fAc')'unvd useful to have. The routines given here

are .pattérnéd after sihjiialr ALGOL routines 1, 2] that :hav'é been set

-fo>ft:h _a's'v‘t.)avsic Ehéfactér-ofiéhted routines. |

The first such routine is CLENGTH which has as its‘vvalu'e' the
léhg'th vi:n.vc'h’a'.i'a'cvter.s of the argﬁmeﬁt whi.ch is a S.’I‘.RING.. A STRING is.
défin.e'c‘ii.a‘fé .be a'h'o'.llerith édnSta‘nt of the form NH(*ANY VALID TEXT*)

: whem t}n déiixr_iiters ‘lvla've:' been cﬁosen to be (* and *), The delimifers
»a'r":e not }.:cbc_iu.ntécri.'aytﬁd,' as ir'npleménted here, a right déli-fhiter'c'annot a:ppeér
in éHe text.

v ’i‘he rouf:irié.s INCHARM s OTCHAR[D trénsmivt data'from the array ‘

‘ SOURCE and to the array DESTINATION. A more preci‘seﬂv definition is
given in- Table 4. 'The action of the routines INCHAR and OUTCHAR are
| s1m1lar to INCHAR(band ’.tO'TC.I—.IARﬁ,F but read/write their results from/to
A the‘ s;seéified unit. These routines contain the argument LENGT‘H, the
léngth_..of ’the st-i'ing.. Thi.s‘.was done because the si.mp]ev déﬁhition of
theSTRING that i‘s'used here requires the actual counting of the
cl.larac't.er's.to obtain ité léngth. This is too expensive to do for every
call to these vrdutinés, thus, it is furnished as a separate argument.

The subroutine C. LENGTH furnishes the appropriate length.

L
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Tl.l:e_ routine EOUIV a-_llo‘ws éne to obtain the internal representation
.'of .a.n‘elle‘rn.ent in an es:sénti.a,ll.).r machine-independeﬁt rr}anr;'e r.
. | ‘._"Th'e.two ifoutine_s_ CHAR.F, CHARS é;e chérécter fetching and
) gharag'fezj stormg routines. They arelbasic routines and ar_e.‘ i)resé;nted
| hevrvg..svirxiqe.:_ they are égténs_ivgl&r uséd 1n the lower 1eve1 subroutine .‘
A b_pack:ag(:a ..'and a_r_é lcc.)r‘xve_nient routines to havé availablne? A trahsfer of
-chjarra-\ic_:ters can easily be pt;:;formed By the call such as CALL CHARS

(DEST; N1, CHARF(SOURCE, N2)).

.6. LOWER LEVEL SUBROUTINE
| Thls set: of subioutiﬁeé 'éxi'sts s'olvely-fohr '\c'he”pur'pose of

vimp':iem'ent.ing .-thé prevviqusly ’discu’s sed user l'eyel subro.utihe.’ How they
are v&ritt»e'n,. their .nafnes, and ti’leir coding 'is largely d.ependent‘on the
A computer -ﬁééd and'the cbomputingvfac.ilvitie"s‘ available. A partic.ulai- set

‘of theSé1‘?ou'tviné‘s.;suitab19 forr the CDC 6000-'s‘erie_'s’cvoihputers has been
| 'wvaitten._in FOR TRAN and they a'.r,ellistedv iﬁ T_éble_ 5. The action 'taken
.' _.by_'the.r'h is indicated there. - |
B .‘ A.few c‘:ovrnh):e_.n'tsv on that s.et'of roﬁtines_ is 'giyen here. There is a
: .dafta virﬁii‘t'iaiiza.f’:ion‘ roufine INIO_D’AT which initializes all common areas that
".;:c_mt‘a‘in I/O paférﬁeters. vT-his would loéicglly Be a block d-ata routine.
"I_tb'is p»re_s:anf”e.d‘here as a subroutine to insure its loading when using a
: syste.'m.lc;ader to sétisfy the unsatisfied externals.

There are two format setting routines. One is for logical values
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andoneforreal values V'Y-CvfonnA'ected’bw'i’Fh. this is a rpi t‘ixlle >DC:.I_N'I“,L thlat -
cor_u}ért:; the 'iﬁteger N £6 an internal rep.r’es'ent_ivoﬁ, ir this case CDC
| "d__is.i;lgy"'codé [67 with -Bl'ank'fili, that is suitable for uce in a FORTRAN
F‘.'QRMATfs,tatement. |
n ' The ‘routine CHN_SF _actﬁally cvonnec.ts the input/output channels

' ascurrently a:_.c't.ive‘ units .'gnd alsbi_‘ sita'es- the channel cha»r_actevristics
. a_rid.i_s .-t-:htisj,quiAte dependeht on the channel organizaticn.

| 'The<rev are two specialized routines READ N and WRITE N that
: do_f"i.eld-_‘fv‘l‘:.,ee'-reading and partia_,l.line writing. Coﬁnected with the
.[Sa;i'tia’l line \.yr‘it?ing‘_‘ are t\;vo routines STORE and WRT.

| A more <__ié_ta:i_1_ed dé’svcript'ion of some of these routines can be

found in Appendix A.

7. FI’ELD_.FR’EE FORTRAN INPUT

; ‘Tﬁe standard inpﬁt_, .as defined here, is field-f.i;ee 'ini)ut. By
t}'ii.s is .ﬁ)éént th'at. the data -input is recongized by the manner in which it
is 'w1.'izttén and var F,ORMAT spec’iﬁcation neea'not _be specifieci. The -
follbwirig c’oh»veﬁtions have been chosen. |

An ‘in.tegér will be of the form + NN....N where N are dec¢imal
: -digif;s.-' A ;‘eaLl m‘eﬁiﬁer wili be of the form + NN .. ..vN. NN. .. NE+ NNN.
The aiéti_ilctivon‘ bei:_Wgen the integers and reals is-ma'de.,by sﬁéplying the
' _décimai_ i)oint for real numbers. If the E ié supﬁliedl,~‘_the ..i-é;xl_nﬁr_nber

' will be read in an appropriate E format; otherwise, it will be read 'using '
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an approv'priate“F' format. An octal number can be either aiNN. ..N

or else :l-_NN ..NB where N are octal digits. A logical value is specified

by T, TRUE, F, FALSE. Any number (integer, real, octal) value can
be followed by RNN...N when N are decimal digits. This will cause
that quéntity to be read NN. ..N times. Thus, 5R3 causes the number 5

to be input three times; that is, the next three input requests assign 5

"to the input quantity. A comment can be inserted anywhere as */text/*

and it will bé’ékippéd during input. A string can be input as (¥*TEXT¥)

and the array into which it is input will contain (*TEXT*); thus, one:
can input and then subs‘equently output'a string. Items to be input are

separated by a deliminator. This has been chosen to be either a comma

~ -or else k’vér more blanks where k is initially set to 2.

A"fiel‘d may be skipped by inclosing an empty field with two
»c‘omr'nas':such s ,  . Such fields Céuse the field to be skipped and the cor-

ré's‘pdnd.ih'g“' location to which the value would be as signed is also .skipped.

The card widt'hbh_as no si.gnificance on field free format. The quantities

~are read as they are encountered.

‘ "The- following éxample will illustrate some valid data:
+5.2, 3 %/THIS IS AN EXAMPLE/*
(*A S’I‘RiNG IS READ¥) -6.3E-1R5, +6R2, O-777, +11BR2.
N Tﬁirfeep items.are read,. The first is a real number, the secund
an‘integ‘é’r, the‘ thi:jd a string, then five real numbers, two integers, and

finall“y',' t_hrAee, octal numbers. .These can be placed anywhere on any

i
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‘ ‘niifhb‘erf-'is’f' cards Notehowever | t"h"'et ‘i't is 'I‘sc'ss'si'blle'-'to aeii:'nit th-e B

'1nput 11ne (card) length by settlng the 1nput 1eft and rlght margms w1th

subroutlne .'IOPARAM See Table 11 and, Table 7.

Double prec1s10n numbers are wrltten the same as a s1ng1e

.....

S

'.‘prec1s.1.on nurnber except that the E 1s replaced by a D ’I‘hus,. 6. 3D -. IR5

: ._wouid tlenote f1ve double prec1s1on numbers One double’ pre01s1on number
1s con51dered .’e_sf’ene itern 1n the 'tn'pu-t 1ists-;" h(_)'.'wev'er‘, 1t 'eceunie s two
consecutlvelocatlons 1nterna11y. .Presently, aouble pl;e‘(.:1>51on numbers .

cannot be sk1pped w1th an empty f1e1d
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APPENDIX A
' Subroutine Descriptions

" The information présented here pertains to selected subroutines

'fro;n"l the "'Input- Oﬁtput Package. It is primarily m..ant to serve as a

. gi;idé' i:r‘i"'understanding the operation of these rout nes and to point out

some of the sy‘stenn'x type deperndencies. .

SUBROUTINE INIODAT

This routine is used exclusively as a data s:tting routine. To

_‘ir'isure'fhat it will be loaded when loading programs using a system loader

such as the Lawrence Radiation Laboratory's load:r, LODE, it has

" been made a subroutine. The variables appearing in this routine are,

eéséntia-lly, all of the pertinent I‘v/O va.riablesvand ire defined in Table 7.
SUBROUTINE DCINTL (N, RESULT)

- Since this routine converts integer numbers to an internal

"représe’ntati.on suitable for use in a FORMAT state ment, it is machine

depvendén't. The' characters per word, CHAR'PW, is set to 10 and the

_iﬁterﬁal cq’de is assumed to be CDC 6000-series display éode [6].

INTEGER FUNC TION CHARF (SOURCE, N)

. This routine fetches a character from an array and thus is machine

B .d.e'pe'nden't, - The characters per word, CHAPWOR, is set to ten and the
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vbits pér';}‘la‘factér, BITPWOR, is set to six. M1 égsumes a 640—'bit
word The 't‘\avrb.'shif"vt fﬁrié'tioﬁé LEYFIT »a'.nd'R‘IGHTb av;ré:ﬁ's.ed'. : Th1s routine

i bfé:é_éntly.-wriftér’x:in CDC FORTRAN and CDC c(ﬁi\}tiiAss,, The two

: .r';)ﬁtinék‘s_:"perf‘oi—_rh id'evntically. Because of the fr’éguéntj:.,lli.s‘e m#«ie of this

' _rbutiﬁ‘e;,' theC (:)MPASS"Versivon i‘.s. to be..'t:.teférifed:. |

; SUBi{fO'IVJYTiNEv CHARS (DEST, N, ITEM)

’ 'i:'T}iié »ié, e_'ssentialldy,» .the'inVérSe of' CHARF.énd-;ﬂ?e. 'aboy',:e' comments
a',PP‘IY."to_'.:th'is‘g rdﬁtihe' also, | |
 SUBROUTINE ‘S'T‘ORE (ITEM, UNIT)

.‘_S"I‘C‘:)REViA's not machine dependent. .'It i:s used thy_vi'n'.Wl-RI’I“EN
‘and ﬁeiv'rfb‘;fn;s‘;‘thé spec1f1c task of filling the one iiﬁe, oﬁtlp'ﬁt buffer
| BUFFER3. . To '(io' this it uses su}_aroutine. CHARS. As‘it fills this one
l:nebuffer, 1t l't‘e-é‘l')'”s’.__tvracvk of the fight mar‘gi(n,v. RTMARG, and if the
currentpos1t10nof tﬁ_e write pointer, C‘OI;CNT.?, exceeds the vri_:ght
: margm, 1t then wrltes ou.i-the one line ofr data, -ad&#hces 'the line counter, _
ILLNC Tv,-”va..n.d résets the wfite pointer 1;0 the left margiﬁ, LETMARG. If
the lline.vcount is lé.rger than thé num.ber of lines allowed on a page, RP,
then it’-:w.rivtes: é._ line with .a. 1 in>columvn one to cause a page eject, and
then Rsl.qia.c.g‘.s- tﬂe cor_reét number of linve.s. to establish the top margin.
| ‘The 'aqtuall& emptying of the buffe-r' is done by subroutine WRT.
SUBROUTINE WRT (UNIT, L, U, A) | |
.. This routine‘empties the.array A by using a standard FORTRAN

WRITE statement. It also reinitializes A to all blanks thus reestablishing
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A as fa"":blankfliné.'
SUBR_CSUTINE WRITEN” (N, UNIT, FMT,’A)‘

o Th1s éﬁbr’outine, and the two subroutines STORE and WRT that
1t 'ﬁtil'iZ_fes.; 'c‘ould.- i)e repiaceci by the standé.fd F‘OR_T.R'AN routine WRITE
i_f"ohiy -Vthe'i'é' Wefe a'.lnvoption that would let WRITE oﬁtput less than a
Z;e'.:cbi'd..'. As r‘jre'sbe’ntly.writvten', the system roﬁtiné OU’i‘PUTC assvo'ciated
with the CDC F»O'R."TR‘AN WRITE stafefneﬁt finish'es by writiﬁg an end
bbf"rve'c:(s_rci. .zv(verc.).:byte' thus .makir'ig it unsuitable for the writing of pa;'tial-
.lzvi_nes ;bsiﬁqé'_'ivt:a‘lway_sv vc.zrités‘é.tv least one record.

i ‘.In order'.té O\IIe'_rcoAm.e‘this diff iéulty, the following, rather expensive,
approach was taken. The CDC FORTRAN [ 6] routine ENCODE is
used 'tc‘)“m‘ak'e ali fo’fmafted writes whén in thé standard (partial line
wr1t1ng) output li'nod.e." " These writes.are written as 140 character lines
o i\n;‘.ovtﬁ;oﬁfpu_’cﬂ buffer BUFFE_RiIY. Thus, any. formatted write with
‘IIV‘-éco_rdvs”'(vlil‘lé -léxrmgtl.l‘s).v le.,s's than ér ‘eQual to 140 charac‘tevrs can be
vW'riftél;’ u_éing the ‘étandard FORTRAN formats. This w_'r.itev’is done at |
statement 31,2. _ |

_In:v.”tll'ﬁs_méd'e of loutl.)uvt», there aré three forfnats that are considered
' speciai;' ._ These aréﬂthe /), (), (IHi) that represent a new record (new

‘iine. ca_.rrié.ge return), the writing c;f a blank into the c;utput line (actually -
| .VBUFFERé), and fhé page eject operation. Because of the way that
WRITEN ‘is c-nﬁstructéd.,. the only way that these.operations can be

pei‘formed is to call the subroutine WR_I_TEN with these ‘special formats.
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Thuns' , thei the" ré}.jet-iti‘o_u o‘f:.parenthes:.is, 'and”‘ the 'pag“e ej‘eCt will not
produce the des1red results 1f they appear in a FORTRAN style format.
' They w111 be oorrectly handled by ENCODE, ‘but our subsequent action
w'111 dest_r,oy-thls effect. The 1 will be 1gnored, as w111 the repetition |
of ‘pa:renth'e'"s'is or 'r'epetition of Format. The page eject symbol in
Colu’rnni imayormay nct end up in Column 1. | |

A_fter the write operatlon by ENC ODE the vre st of the .c'ode is
'devoted to fetchmg the wr1tten characters out of BUFFERi and stormg
the_m- 1nt0'the one’ lme output buffer, BUFFER3 In1t1a11y, BUFFERi
is set to'all z‘e.rc's.b The ENCODE write w111 £i11 one 140 character line
with data, Starting with character 1 1in BUFFE'R'3, the characters are
bfeftched‘.oﬂe-by-one. " The e.nd of the write is siguiﬁed by obtaining
vt’h‘e { = character.s.: As the characters are obtained, they are stored

. by the routi‘ne_S.TORE.

hestrrctions: 'I‘he format must be exausted in any one write
sta‘_te‘-r:nverrt, ._.Al'so,v repetition‘.cf format Qr'reccrd s‘l_avshe's are illegal.
Any one .w.rite._rriu;st be = 138 characters. | Thu.s,"..the' Write statements
CALL WRI'I‘EYN(24, UNIT, 13H(12A10/12A10), A) or
CALL WRITEN(24, UNIT, TH(12A10), 4)

are 111ega1
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‘tAvgai’n, all'fhi_s 'exp‘ensi;re effort grises becabul;’se ENCODE has a
limit on the number 6f characters that can be written into a record,
ana bngﬁsé it i.s not .pfe sently possible to know .hé.w many characters
-were wr?t_’;eﬁ per rgcor’d." If this were not the case, one could simply
fetch from BUFFERi and store in BUFFER3 until a zero character

00g was ro‘l')ta_;ined.

Sﬁ‘BROUVTINE READN (A)
- _"'..[v"his’ is av_basic field free input routine. | If the FORTRAN READ
_ .r'bufihe' '.had_. a éuﬁtabie mode that allo.wed the. réadiﬁg of partial 'lines
of d'ata'.v"in. a field free f.cjrmat, then this routine could be replaced by
that routine. |

.The écttial data to be ‘réa.d_is input Vié. a FORTRAN. READ state-
‘Ifrientvat.vstatement 1600. The left margin, INL, and ;ight margins,
COLMAX aré obéerved when using READN, data to the left or right of
these n;i'argins will not be inplit'. The right rnar.gin' check is _madeaf?er
s’vcaten;ieﬁt‘:VBO'O, Once the one line input buffér “BUFFER3 is filled, the
character s. are fetched, _s_taterhent' 304, ._from this -a‘.‘rray one at a time
and are 'idéﬁtified in the next sfcateme.nt by checking their position in
the arr;.'y""ALPHBT. Thé character table ALPHBT is taken froxh

Ap’pendfx A [ 7 J sequéntially starting at letter A and ending at ;. The
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- va;i,ﬁe 'éf_f;hgj'.‘fh‘ poéition:in a.i_.'r_ay ALIBH].?;T_idenvtifies in octal the j-th
chéradéf 'cljf"-t.‘hat' A;opéndix;‘ For éxampie‘,'.'TYPE’ = CHARF“(ALBHBT,.Z)
._revtu.rn's:' "I‘S‘(",PE = 128, ’chus'i'ecogn'i'zing B 1n theIOCta;l.:numbefs writt.en
as NN...NB. |

_ ::U_po.n e.nffy:;iht46 READN, the poiﬂférs .P(I.)- are set .to -1, the_
V.l.:uffe'r NUMBUF(I)to a blank c.ér'd‘, and VI.“O'RIviAT 2 to all .blan‘ks. If the
numberbe1ng read has just previously been read under a repeét option;
that is:,_ tii'ebR'NN. .. N ’wé.sv’a‘.pp'vehded'to the numbér, then the read operétion
consist.'smof a si‘rrivplvcja assignment and the r'epéat. c.ounter NUMRPT is
'de'c‘:‘reéé-e.d' by one.’ Thi% i'iapi)ens gntil' the féqﬁés.'ted' numBer of i'epétitions
has been satisfiéd. ' This.acfion is 'cdnfroiiéd by t'_hellogiéal variable
REPEAT just before statement 204. |

o Ea.ch "(Aiai.ljl to REAbN reads N iter'n‘s'bef.c.:re _réturning. In the case
of numbers, this is N nﬁmbérsvreq’uir'inrg' N words of A, but.ih the case
of a Str_iﬁg,} this Wb‘ul-d.-‘l:):e' N strinés each taking up the space that is
,reqi»likred' to 'storev(r*TEXT*) and in the Casé'of characters, it would be N
c;haract.e_'r_s‘.- Th?it ié, an item may be a. nuxﬁber or a stfing and the actual -
- storage 'réquireci to 'i.npuf N dtheen into A depends on the .i.tems. The
appl.'op.vrviafe céuﬁting fér'this operation vis>do.ne by svettin‘g Ni, Né, N3, N4
at sta_té_mvent'Z.OQI. The 10 assumeg th_at théré are ten chafacters per word.
;The re sf of READN is Broke‘n'into small sections that déal with

_ tho quafnt‘ities that are ia'b'led in the pfogram. Thus, the section BLANK

'vcounts"‘blé,nks to recognize the delimiter made up of NUMBKS of blanks,
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currently set to 2.
The section ASTRIK will recogmze and Sklp /TEXT/ Tf‘he
_section L‘EFTPARANTHESIS will recOgnize (*TEXT*) and, store thi‘s
: strmg startmg at the next available A(I) Thé section COMM‘A'recognizes
o the delirnlter ,' . The next two sections TRUE and FALSE recognize the
'llogical‘if.aiues. Any vahd display code character, [7] Appendix A, that |

does riot direct the program to a labled section will go to section ALPHABET
: and be Sklpped Any +, -, +, digit will go to the section PLUS, MINUS,
‘POINT DIGIT 'The B, O, E, R OptIOnS are recogmzed in the sections
.B AND OHO E REPEAT.

= Wheh a delimiiqat@r h_a,s been vencount’er‘ed, NUMBKS or more
blla.‘rik‘s_‘or.’a c"o.m’ma,' a transfer is ma.cie to 'RE'AD.NUMBER, If the field
betwe'ei‘x"deilimiiiators' was empty P(iv) < 0, then that item is skipped,
.s‘t.aterrl‘ent' '1'500':, vav.nd it causes t}ie next item to be stored in the next A
| , positioii;" that is; a word is skipped m A, Presently, “logi(_'a.lv values are
'. engh:J.ded f_rom the repeat option. P(1) = 0 Sh.ows..a 10'gicai vaiue was
‘read. ‘.If.a number was encountered, P(1) > 0, theri the numerical field
vwidths ar’e app_roprietely s.et into FORMATZ2, and the number is read
| using the CDC‘ routine DECODE, [6] from ti’le number buffer NUMBUF.

' 'Thils, tobsu’mmarize ﬂie reed operation consists of filling a line
buffe.r BUFFER and then recognizmg and constructing a number in NUMBUFF,
At the same tlme, the anpropriate format is built in FORMATZ. A

"referenc_e»to Figure 1 will explain the significance of the pointers
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"P(1), ..., P(5) which are all initialized to -1.

Figuré 1: vNixmbe’r constructed in NUMBUF,

Reall"1 .f‘z ."f’3 o "1’4' . | Il’s'*'
#NN...N .NN...NE £NN...N RNN...N (I
“O£NN.,..N UJ - #NN...N BU]

Omitted from count
‘since it is skipped and not
stored in NUMBUFF

Integer__'_PL o Py
- #NN...N L} -

'SUBR QUTiNE CNTUNIT(UNIT, MODE)
> CNTUNIT conné:c.ts UNIT either .as -an input, MODE = 2HIN,

‘or out'epvu.-t_,_ MODE = 3fI’6UT, unit. Tﬁe last connected ﬁnit# are LSTIN .
and LSvAT‘OUT'fc.)r input and output. | If the UNITF to be connected is already
conne’étéd, nothipg is d’o'ne; Other\;&/ise, the currént uﬁit is storeci'anci
UNIT is connected. Men UNIT is connected as a 4n_ew unit, it is placed
in thé' IO buffef-é.r'ea, IbﬁUFF, and also if is activé.ted #s'the current
unit.‘. If thefe is n;) storage space available in IOBUFF,} fhen it is simﬁly
conrzlevcvt_;e:d as a .'cuvrrervlvtl"y vabct'iv'e unit and the next réque st forf ai.n'of':‘hbe'r unit
will ca'.iuse it to be dropped. 'Tilus, UNIT will always bé coﬁnected, but |

may not always be stored.
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‘...Thé a'.ctua.I. finding of the units is done by subro"u’éine FNDUNIT
v\btvhich Ifeéuz'-ri'sA a vaiue NAME su;h that IOBUfF(NAME) contains the
na.mé of‘bthe ﬁnit it' wésv‘. supposed_.:to'-fiind. A \.r-alué < 0 means it was not
found. |

= I'I‘he actual setting, storing, and féfgching of fhé parameters is
‘done by CHNSF.
SUBRoUTiNE C.HNSF(SF, UNIT, NAME, MODE)

The easie s.tAway to understand CHNSF is to 1o.ok at the chénnel
Strﬁgtufvé v.givven‘ in Figufe 2‘;  The definitions .of the commén variables are
given in Table 7.

: "‘W:'h'ene\‘rve'r' é n_efwvunit'is ‘connectevd, the current value of the channel
_ ’ché_ract:ef_isktics ‘r'esi.ding in the common block IO are used. These can
eva_siljy;' be set u51ng HLi.M and VLiM fo r 01.1tjp1.1t, or else IOPARAM These
c.»hé‘.i'aétéri‘s_ti'és' plus'the bl;nk lfiIled 1 line buffer BUFFER are stor‘ed,
21 wo»rds’,"zin the _firs‘t'availa'bllg 'Ioéafion in IOBUFF.F There is ro;)m for
six vurﬁ'ts-({)"x 21 = 126). .
| l The c;u'frently actiye units ar.e‘ d'efJf.nedv b}.’vco;‘rnmon.blocks/IO/ :
>ar’1’d: /BUFFERS/ as indicafed in Figuré"s 2 and 3, CHNSF fevtches from
IOBUFF ‘é,nd stor_e.sf in the'se commons, or fetches from these commons '
.a_nd sto;‘es vin IOBUFF, to esta’biish differenti channels. The use of these
.sm"all tézir;porafy workir-xg‘areas‘enables the rnuitiple switching of channels
withqﬁt‘iéqsihg the channel char#c'teristics or the partially constructed line,

* This structure is patterned somewhat after the CDC ALGOL [2]

ot
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Ac‘._h.a:r'ipel "éltifuctgr.e, »,Thesevbcham‘lgl chai'ac't"eri.'stic.s »and_ bufvfexv's‘ca_n be
set up in';e‘rné.liy in the inférnai buffer avr‘eas as bhas been done for the
CDC ALGOL but the above one 11ne channel structu?e was. chosen in
‘order to ha.ve a. machlne 1ndependent FOR TRAN code,

Flgure;. 3 show-s sc_hematically_ how the input channels are arrayed.

Fighre 2. Channel Structure

Word 1 [2]3)4 |5 6 7 8. .. 21

Input | name|INL|TNR| TNLP|INRP| INRHO |TNREOP |14 word 1 line buffer

Common | 1- | 15| 16| 18 | 19| 21 | 22 |comMon /BUFFER/
- J10/ - - o BUFFER(1),...,BUFFER(1 L)

- Tocation

Output  |name|0TL|OTR bTLP OTRP| OUTRHO | OUTRHOP | 1L word 1 line buffer

Conmon |2 | 9|1 12|13 235 | 24 |common /BUFFER/
Jj10/ o _ _ o BUFFER(52), . . ,BUFFER(65)
location

Figure 3. _Chanhel organization of the array IOBUFF in common IOBUFF

P e i
[name |characteristics|1 line buffer| [name[characteristics|1 line buffer| .

106 -
|name| Characterlstl cs|1 llne buffeﬂ

currently actlve units in common IO
[1st 1n|character10tlcs]i llne buffer) Et out[charactcrlstlcsT1 line buffer|
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APPENDIX B

Use’p‘f-Routines by LRL Users

" The use o'f:'thesé routines is quite simple and is iillustrated by

ar_i .exa'm‘p_le‘_ givéﬁ here. The information presented in Tables 4 = 7

should pr,o‘s're‘_s\'ufficieht to use them correctly.

A'few comments should, however," 'be:'rha.de:

. ..‘1.'

~The standard input and output,uhit_s are 60 and 61,

- respectively. If these are suitable, then no units

- l'ibrarfyvfe'ature of LODE.

need ever be referenced.

' The routines compile and execute under RUNF and
FTN (2.3).

~ The best use of these routines is made'usihg the

- The subroutine organization is given in Table 3 and -

Table 8. If a loader is not used to load the routines by -

satisfying unsatisfied extérnals, then these subdivision

~will pi‘O\}e useful. Deck Ais required. Essentially, all

these routines are used. Deck I is required to set the

formats for those routines of Table 3 that do not ha-v'e a

format. The rest of the decks are 'ihdevpendent and can

be used as desired. The numbers in Table 3 refer to

~decks; for'-ex'ample', deck 1, 1, etc.
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_ Table 1

‘Basic IO Subroutines

Comment

s inmode (mode)
5 outmode (mode)

if fnd unit (unit)

if drp unit (unit)

if cnt unit (unit, mode)"

For input, if mode = 1HF, then normal FORTRAN

__formatted readmg is performed. If mode = 1HS
then the standard fleld free mput is used.

For output, if mode = 1HF, then normal FOR TRAN

formatted writing is assumed. If mode = 1HS,
then the standard partial line writing routine is:

‘used.

The IO buffer area is searched for the channel --
with name -unit-. If unit is found, then fnd

unit = name where IOBUFF (name) contains the
name -unit-, If the channel -unit- is not found,
then fnd unit = -1. Note, an empty IOBUFFER :
area channel has unit 0 assigned to it. ‘

- =0¢ -

‘The IO buffer area is searched. If the channel

with name -unit- is found, then it is dropped
from the IO buffer area. If it.is not found, then

. drp unit ;"-1.’

The channel with name -unit- is connected to the -

- standard input/output channel area. If mode = 2HIN,

then it is connected as an input channel; if mode ="
3HOUT, then it is connected as an output-channel.
The value of cnt unit is the name of the unit
connected

€9%61-TIDN



‘Table 1 - contd.

Subroutine _ . T ' Comment_
k] in (n, unit, fmt, a). o o The n quantities a(1), ..., a(n) are transmitted -
s out (n, unit, fmt, a) . ' © -~ from or to -unit- using tpe format -fmt-, When

in the FORTRAN writing mode, fmt is any valid
FORTRAN variable FORMAT including left and
right parenthesis. If the standard input/output
" mode is used, then for input fmt is field free = -
‘input and fmt = 1HA is character input. That is,
n characters, six b1ts/character are packed in-a -
left justified.. Whereas; for output, fmt can be -
a valid FORTRAN variable FORMAT; provided /
and repetition of parenthesis, without repetition -
factor, and repetition of the FORMAT before the
a(i) are transmitted, are excluded. That is, the
line feed carriage return and/or paging operations
are not done by the format while transmitting the
items a(1),...,a(n). A standard output format

€9%61-THON

1
W
can be invoked by setting fmt = {HR, 1HI, or 1{HL .
for real, integer, and logical values.
s cards (n) S : ' n - 1 cards are sklpped the n-th card is the current
' ' data card for standard input. .
s lines (n) = : n new line carriage returns are performed on the
' ' current output unit.
5 spaces (n) | _ ' : n blank spaces are wrltten on the current output
o " unit.
s page | ‘ - . A page eJect is performed along with a carrlage
' 'return
s s(string) - | The string - string- is output on the current out-
© put unit, '
s nler A new line carriage return is performed on the

current out unit, Forces write on teletype.



Subrout_ine .

Table 2

Additional Subroutines for Setting 10 Parameters,; '

Comment .

" s hlim (left, right)
~ s v lim (top, bot)

if readp(p)

if printp(p)

s in tab(colm)

out tah(colm')

)

ioparam(num, modes,
names, value)

lo~

'The present value of the reading position pointer is returned. |

The left and r1ght margms are set on the current output unit... Left = 1

~and rlght = 132 g1ves a full CDC prmt lme. L

B The top and bottom margins areé set on the current ‘output unit.

Top =1 in the first line the printer prints, bot = 60 would thus glve :

160 lines/page. The actual margins obtamed is dependent on the
ilocal prmter margins.

. This is
the next position that will be read by a standard (f1e1d free) read on
the current input unit. : : : : :

The present value of the print position pointer is returned, This is |
the next position that will be printed on the current output un1t in
standard (partial lme wrltlng) output mode

" The reading position pointer is set to the value of colm, . Thus, the

next position read ffom the current input unit will be colm

The print position pointer is set to colm. Thu’s,_ the next position
printed on the current output unit will be colm. .

Num values of the input/output variables can be cha.nged u51ng ioparam., -

Modes[ ] = 0, i=1,..., num), causes iov [ nameli ] 1=valuel i ]
Modeli] = 1 causes valuel[i] = iov[ name[i]]. For the 1nput/output
variables iov, we have the following: :

-2¢-
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" Table 2 - contd.

- Subroutine Comment -
‘Names items ificorhmon block IO
A - 8. inunit, o'ﬁ“mnit, ifield, b}f-ie‘ld,_‘ rfield, rdec, r_f_ixed, of_ield,
9 —14 - - otl, otr, otp, otlp, 6trp, ofpp, .
15 - 20 inl, inr, inp, inlp, inrop, inpp, -
21 - 24 : '\inrho, inrhop, outrho, outrhop,
25 - 26 std, fortrn,
27 - 44 © ifmt(3), rfmt(6), Ifmt(3), ofmt(3), stdfmt(3),
o 45 — 59 psifmf(3), psrimt(6), pslfmt(‘?)), psofmt(3),
60 — 67 _ lefts, rights, lefts 1, rights 1, £4, ri, £2, r2
" Their definitions are given in Table 7.
s printer The current output unit become.é 61 for the-b'p'rint':er or 14 for the punch.
s punch ' ' :
s inunit(unit) The current input/output channels are unit'.
§ outunit(unit) ‘ ' .
s iformat(field) The format can be preset for those routines that are a preset format.
s dormat(fixed, field, dec) The formats are: _ ' '
s bformat(f?eld) integer (I field)
£ oformat(field) . real fixed = ,true. - (F field.dec)

fixed = .false. (E field. dec)

9F6T -THDN
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| ~Table 2 - contd.

' Su'b‘rouitl_in'e'j,. sl _C’ornmen.f_ R

gl Hetly -
- octal . (O field) ', :

‘ 'The formats are separately set and are not destroyed when rouhnes
usmg a vanable forma.t are called '

P

E‘“efinle(unit,)_-“}_'» Lo o When using thlS set of 1nput/output procedures, 1t is necessary to
e e use this subroutme to’ write an end file. . '

';fsi:'viv

c9p6r-TdON




Téble 3

o Derived IO Subroutines

Note: See Table 6 for argument definitions, . _
Current Unit - Current Unit . ', Variable Unit
Variable Format .Preset Format . Preset Format

' Variable Unit.
. .- Variable Format

pe——
!
H
i
i

(1.1) ooz N )
if readi(i) if readit(unit) - )
if readr(r) - rf readri(unit)
1f readb(b) - If readbi(unit)
if readio(o) . if readiol(unit)
rf readro(o) . rf readroi(unit) .
(2.0) - o (2.1) o (2.2) ‘ .3 )
s outi(i, field) . ’ s outil(i) : , s outi2(unit, 1) s outi3(unit, i, field)
s outr(r, fixed, field, dec) s outri(r) - s outrZ(unit, r) s outr3(unit, r, fixed, field, dec)
5 outb(b, field) s outb1(b) _ . s outb2(unit, b) ‘s outb3(unit, b; field)
s outo(o, field) s outol{o) - E_outoZ(unit, o) s outo3(urﬁt, o, field)
— 2.22 &
s outint(unit, i) v
s outreal(unit, r)
s outbool(unit, b)
s outoct(unit, o)
s otarray(type, n,; unit) ’
s outstr(unit, s) -

(3.22)
inil (i) . s inint(unit, i)
inri(r) '
inb1(b)
ino1(o)

inreal(unit, r)
‘inbool(unit, b}
inoct(unit, o)

I
|
fw lwlw Imb

inarray(n, unit, a)
instr(unit, string)

lolow oo lul

CoF61-19DN -



Table 3 - contd.

Current Unit
Variable Format

Gy

s oti(i, string, field)

Current Unit . Variable Unit o :- ‘Variable Unit
- Preset Format ! e Preqet Format - ! Variable Format

s oti(i, string) - ' 8 ot12(un1t i, strlng) s oti3(unit, i i, strmg,fleld)
s otr(r, str1ng,f1xed field, | s otri(r, string) ; - s otr2(unit, r, strmg) s 'otr3(unit, r, str1ng,f1xed
_ dec) : s otbi(b, string) | = s otb2(unit, b, string) -~ field, dec) o
'S otb(b,-strmg, field} s otol(o, string) ! s oto2(unit, o, string) ‘ ‘s .otb3(unit, b, strmg,fleld)
s oto(o, string,fie_éld) o SRR TP ' ._s_ot03(un1t o, string, field) .
5.0 5.1

" if ioi(i, string, field)

Eior(r, string, fixed, field

dec)

~ 1f iob(b, string, field)
if ioo(o, string, field)

if ioii (string)
) rf iori(string)

If iobd(string)
_if ioo1(string)

1o |

D

outai(ia, £, u, field)

61 e - i.6_-3' _

s s outaii(ia, £, u) s outai2(unit, ia, £, u) s outai3(unit, ia, £,u, field)
s outar(ra, £, u, fixed, fleld; : C : E . ~ s outar3(unit, ra, £, u, fixed
dec)’ I s outari(ra, £ ,u)- ‘s outab2(unit, ba, £, u) ' . field, dec) =
outab(ba, £ , u, field) s outabi(ba, £, u). s outabZ(unit, ba, £,u,) . s outab3(unit, ba, £ ,u, field)
outao(oa, { , u, field) ’ E outaoi(oa, £, u) __s; outaoZ(unit,0a, £,u) s outao3(unit, oa, £, u, field)
7.1 (7.2) o
" s inaii(ia, £,u) s inai2(unit,ia, {,n)
s inari(ra, £, u) s inarZ(unit, ra, £, u)
s inabi(ba, £,u) ' s inabZ(unit, ba, £,u)
s s

inaol(oa, £, u) inaoZ(unit, oa, £, u)

C€9P61-TTUDA



S,

Table 3 - contd.

. "Current Unit

Current Uni_t )

Preset.FOr-mat"'

Variable Unit

Preset Format

v Vavri.'_a!tb'le Unit..
-Variable _Format

- Variable Format -

G2 |

;-8 input!(unit, fmt, al)

s inputS(ﬁnit, f'rnt, al,,..ab)
s inputn( n, unit, fmt, a1, ..., an)

s outputi (unit, fmt, a1)

. e

—LE—

output5(unit, fmt, ai, ..., a5)
outputn(n, unit, fmt, al,c..,an)

fo |

€9%61-THDN



Table 4

Character Oriented Subroutines

Subroutine |

C;omment

. if clength(string)

8
's otchard(dest, colct, string, i, length)

%)

inchar(unit, strihg; i, length)

\

fo

outchar(unit, string, i, length).

' if equiv(string)

' incharg(source, colct, string, i, length).

T The length (number of characters) of the strlng -strmg-

is returned as the value of c length:

If the character in position_-colcj:_—: of array -source- -

is found in the string -string- of length -length-, then i
is the positiqn count{from the left) of that_character in
string with the first character having position 1, If the

character is not found in string, then i = 0. If 00g is in .

position.colct, theni = -1.

' The i-th character of the string -string- with length
-length- is stored in position -colct- of the array -dest-..
If i >-1, then 00g is stored.

- The next character is read from the input channel -unit-.

The string -string- with length -length-.is searched; if

the character is found, then i is its position in string with

the first character having position 1. If the character is
not found, 'thén i = 0. If the internal representatlon '

| of the character input is 00g, theni = -1.

‘The i-th character of the string -string— with length .

-length- is output on the channel -unit-. Ifi= -1,

‘then 00g is output. If i > length, then nothing happens.

The value of equiv is the internal representation of the
string -string-. Thus, if string (without the delimiters)
was read using an A format into the variable x, x =
equiv(string) would be true. Restriction, only on word
is tranferred by equiv. : '

-8¢ -
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-Subroutine

Téble 4 - contd.

- if charf(source, n)

. s éhars(d‘est’,n, item)

Comment. | ‘

The in"cer,navl representation of the n-th ch_a.ra,cte_r_, S
- right justified zero fill, is fetched from source and. -
returned as the value of charf.

The integer-item is stored as the n-th character in-
dest.. Item is assumed to be right justified zero
fill. = This routine is the inverse of the routine charf, . -

—6€-

€9¥61-1dDN



" Subroutine

Table 5

- Lower Level Subroutines

o

dcintl(n, result)

' _1_£__ chnsf(sf, unit, name, mbde)

s store(item, unit)

s wrt{unit, £, u, a)

. Comment
_'g iniodat. Thls subroutine defmes and un1t1a11zes ‘the 1nput/ out- :
o B ~ put variables in. the common block IO.
s set lffnt(b, fiel.d, lfmt)'- A true or false logical format is set in lfmt with field
s set rfmt(fixed, field, dec, rfmt) width -field-, A fixed (F) or fleating(E) format is set

in rfmt with field width -field-. There are dec digits
after the decimal point. o .

- The integer n'is converted to CDC d'isplay code and

stored left shifted with blank fill in -result-. This
converts numbers to an internal representation suitable
for use in a FORTRAN variable FORMAT, ‘

Chnsf establishes the characteristics for the input

(mode = 2hin) /output (mode = 3hout) channel with

name -unit-. If unit already exists, an exchange is
performed with the iobuffer area. If the unit does not
exist, it is established elther as a new or. temporary unit.

 The .1'n*eger -item-, right justified zero fill, is 'stored in

the ere line output buffer, buffer 3 of common block

buffers. Carriage return, line feed, and paging operatlon
‘are performed-as required. Item is assumed to be the

internal representation of a valid character,

The array a(f),...,a(u) is written. via a FORTRAN
WRITE statement, on the output unit -unit-, After
the completion of the write, the array elements a({),.
a(u) are reset to blank characters,

€9P6T -TEDN



Subroutine

Table 5_‘-'cor'itd. '

- ~Comment

‘s readn(n, unit, a) =

) writén(h, unit, fmt, a) -

- This is the field free input routine. .The data is identified - -
" and the appropriate format is established: Then the :

incore formatted read routine DECODE reads the data. . S

~ An incore formatted write is performed using the . sub-

routine ENCODE. ‘It uses the subroutine store to "
transfer to a one line holding buffer.

_Appropriate action is taken for the Special-fofmats (/);
( ), (1H4) representing a line feed carriage return,
blank character, page eject. It'is assumed that not

“ more than two 140 character lines are written for one

call to writen.

i

€9v6R-TYDN
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Table 6

" . Definitions

mode

unit

fmt

strihg

Comment

A hollerith constant spécifying’l a mode of operation.
For example, INMODE (1HS) gives standard field
free input. While CNTUNIT(2, 2HIN) connects unit 2

--as an input unit. ' -

" An integer specifying an input/output unit.

An integer representing how many. For example,
LINES(N) gives n line feed carriage returns, '
OUTPUT(N,...) outputs N items.

A FO:R'TR.AN h_ollerif_h constant of the form nH(...)
where ... is any legal FORTRAN FORMAT. When
in standard (partial line) output mode, /, repetion of

" parenthesis, and repetition of the format before

exhaustion of the list are not permitted. ‘In addition,
the following are permitted for. output formaits:

‘iHR _ ‘standard format real E23.14
1HI  standard format integer 123
1HL standard format logical L23

If the string is to be printed, for example OUTSTR

(STRING), then a hollerith constant of the form nH(...)
where ... is the usual FORTRAN text such as *TEXT:
or else nHTEXT. If the string is used in a character
routine such as C LENGTH(STRING), then a hollerith
constant of the form nH(*...*) where ... consists of

 any valid alphanumeric characters. Note that (*...:)

is also a valid CDC FORTRAN [6] format string so

that there need be no conflict if all strings are written
as (*.,.%*), If the string is read in, then it is of the
form (*TEXT*). INSTR(STRING), OUTSTR(STRING)
will input and then output; but the delimiters are missing
from the printed string and must be supplied to again

- input the string. Note: The characters *), asterisk

right parenthesis with no blank, cannot appear within

the string. In partial line writing mode, the string must

be of the form (*TEXT*)." The length of the string is
‘unlimited. ' . . '
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~ "Table 6 - contd.

ra.

Name Comment
a An arf.ay
left An integlei' specifying the left margin. The first
: character printed appears in column left,
right An integer specifying the right margin. The last
: character printed on a line wil. always be in a
column less than or equal to right. Overflow is
" printed on the next line starting at the left margin.
) top An integer specifying the top nzargin of the p‘a'ge.-
The actual position of the margins -depends on the
printer overflow margins. A rage eject is performed
by writing a 1 in Column 1 and filling that line with
blanks. The next print line has top = 1.
bot » An integer specifying the bottoin margin of the page.
‘ Counting from top = 1, bot is the last line printed
before a page eject is performed..
_ .pv' The column posi’tion of the nexi item to be read/
' printed. '
fieid ' The total field width that the printed item will occupy.
a The number, or logical value, is right justified in the
field. ' o '
dec The number of digits to the right of the decimal point.-
fixed The value'. TRUE. means F format. The value
. FALSE. means E format. '
i integer
r real
b logical (Boolean)
o octal
i'a'. ., ‘ integer array
‘ breal.array‘ N
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Table 6 - Contd.

: "Namre
ba

_ ai ,.__a:2,.-' -

~ source

"d.e-s_t :

if

- -Comment’

lo,'(gile'_a.ll ‘_('B()volea.u) array

o oc'ta'lv a‘rraf’ o

'Integer Spec1fy1ng the lower bound f1rst ‘element’
a[ﬁ ] . . :

o Integer spec1fy1ng the upper bound la st element

a[]

1HR  real array'“‘
1HI .1nteger array

- hi’HLv log1cal(Boolean) array
;'1'H.O‘ -octal array - :

An argument of an arb1tra ry type -Obviously, it
vmust agree: with the format’ Spec1f1cat1on. '

SR

" An ar,ray from which'quantitie_s 'are read.

An array into which quantities afe stored.

~integer function”
- real function

-logical fuuctibn v

subroutine
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Common Input/ Output Variables _

Cofnmon ' Variable Preset Variable
/10/ - Name. Value Definition
Es inunit 60 The current input unit. Sometimes
- ‘ called lstin..
2 ~outunit ‘ 61 The present output unit. Some- ..
S ' times called lstout.
3. ‘ifield 23 Preset integer field width,
4 bfield 10 Preset logical field width,
5 rfield 23 : Preset real field width,
6 rdec 14 Preset hﬁmber of decimals in the
' preset real field.
7 vrfixec.l .falée. " Preset selection of fixed(. true.)
- _or floating (.false.) point repre-
sentation of real numbers.
8 ~ofield 23 Preset value of the octal field width.
9 otl 1 left .margin - output
10 otr - 132 ‘right margin - output
11, otp 132 number of characters per line -
: ' output. o ’
12 otlp 5° top margin - output
3  13 , © otrp 60 bottom margin - .dutput :
14 otpp. 60 number of lines per page - output
15 inl 1 left margin - input
16 Cinr 73 ‘tight margin - input
17 inp 80 Number of characters per card

(line)- input
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‘Table 7. - contd.

 Variable

' vC\om’r_x_u’on_ Preset
- J10/ Name Value Definition
18 - inlp 1 first card(line) - input
19 inrp 1,000,000 last card (line) - input
20 inrpp 1,000, 000
- 21 - inrho 81 Next chafacter read is in
' column inrho .
22 ‘inrhop 0 The number of cards (lines) that
. have been_read..
23 outrho - i The next char_acter.output is in
C - " column outrho
24 Oﬁtrhbp 5 The current output line is outrhop.
25 std 1HS
26 | fortrn 1HF
27 ifmt(1) ZH(I The variable i.ntéger fbr_rnat is
S S . ifmt. The field width is placed
28 ifmt(2) in ifmt(2). |
29 © ifmt(3) 1H)
: 30 r»frnt(‘i) lH( .The variable real _forr.nat‘ is ifmt
3q rfmt(2) E or F is placed in rfmt(2)
32 rfmt(3) ‘The field width is placed in rfmt(3)
33 rfmt(4) 1H.
34 - rfmt(5) The number of decimal digits goes
o in ifmt(5).
35 rfmt(6) 1H )
36 1fmt(1) 2H(L ~ The variable logical format is lfmt.
- 2H23 '

37

1fmt(z)

. The field width is placed in lmt(2)
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Table 7 - cbn'td.

Variable

Common Var_iabl‘ev : Preset
110/ - Name Value Definition
38 1fmt(3) 1H)
39 ofmt(1) 2H(0 The variable octal format is ofmt.
40 ofmt(2) ‘2H23 The field width is placed in ofmt(2).
41 ofmt(3) 1H)
42 . stdfmt(1)  2H(0 A standard octal format is furnished
43 - stdfmt(2) 2H(Z23 by stdfmt.
44 stdfmt(3) 1H)
45 p"sifmt(i) ZH(I The preset integer fprmat‘is psifmt.
46 psifmt(2) - 2H23 The field width goes in psifmt(2).
47 psifmt(3) 1H)
: 48  .ps"rfmt(i) 1H( Preset real format. "
49 psrimt(2)  1HE E or F is placed in psrfmt(2).
50 psrfmt(3)  2H23 The field width is placed in psrfmt(3).
51 psrfmt(4)  1H.
- 52 v psrfmt(S) 2H14 " The number of decimal digits is
' : ‘ placed in psrfmt(5)
- 53 psrimt(6) 1H) ! :
54 | ’pslfnﬁt(i) ‘ZH(L E Preset logical format.
55 ~'pslfmt(2) 2H10 " The field width is placed in pslimt{2).
56 pslfmt(3)  1H)
57 psofmt(1) ZH(_(; Preset octal Format. The field
o ’ width is placed in psofmt(2).
58 psofmt(2)  2H23 -
59 psofmt(3) 1H)
60"'_ l:efts 2H(* Left string'del'imiter..- internal.



Common ‘Variable

~-48-

UCRL-19463

Table 7 - contd. .

Variable

Buffer3(14)

10H

Preset
-/1I0/ - . Name Value Defiinition

61 ‘right s 2H¥) . Right string delimiter - internal.’

62 _léfts__ 1 2H(* B Left string delimiter - external

63 .b rights 1 ZH*) Right _strihg -delinjitér - external

64 L1 2 The number of characters in lefts.
65 Rt 2 The nurﬁber. of characters in rights.
.66 L2 2 The number of characters in lefts 1.
6T Rz 2 The n@mber of characters in rights 1.
Common
/BUFFERS/
Bﬁffer(fi) - 10H ~ A one line input buffer into which data
e is read by a standard FORTRAN -

. . READ statement. .
Buffer(14)  10H It is initially set to all blanks.
BuffefZ(i) .0 The incode formatted write using
S . ' e ‘ ENCODE writes into. this buffer.
Buffer2(37) © 0

g _Buffev_r3v('1?') " 10H Output lines are constructed in
e S buffer3 which is then written using

a standard FORTRAN WRITE
statement. .

o~
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Table 7 contd.

'Variable

Preset o Variable
Value _ Definition

1

6-131

Name

-~ Name

Max Name

Bufflth

Chlth

Chnpbuf

 Iobuff

A variablle that is used to locate
the names of the units in the input/
output channels stored in the array
iobuff. . The name of the unit is in
iobuff[ name] . o

106 The maximum location in which

an input/output name can be found
in array iobuff,

14 The length of the one line huffer .

associated with a channel.

7 The length of the channels in
" which are stored the unit character-
istics. :

21 The total length of the channel and
~ one line buffer. Thus, Chnpbuf =
~ Chlth + bufflth.

Unit 60 for input and unit 64 for
output are originally set. This
~array is used to store up to six
input/output channels with their
associated characteristics,



 xdeéck A
- iniodat

osetlfmt
Csét rfmt

dcintl

chnsf -

-stére.
“wrt

.inmode

outmode
. fndunit
. drpunit

* cntunit -

dn

- ‘readn

out

. .charf -

‘chars. .
¢ length

#deck AA

in

_datai -’
- rdnum .

#deck B .

‘cards

lines -
. spaces. .
: page . '

-8

o #*deck c -

© - hlim
ovlim.- L
" %*deck D

- readp - .
- printp .

7 Tables

' Subroutine’ Orjivginat‘ion o

intab
~ outtab .
*deck F .
doparam

- *deck G
. printer

punch

. :k\d:eé_k H ‘

‘inunit -
outunit

 #deck I

» informa‘f. e
‘rformat

- bformat

- oformat

- *deck J

efile =
*deck K -
 incharf
otcharfy

- - *deck L

inchar
outchar .

equiv . -

' UCRL- 19463
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EXAMPLES

See the following pages.



-nnanZ'-
I ILLES

- ApNAp2
ppnne2
Anorn2

. AOPRNG

AQanl0
avanty

. A0ANLS
Lannn17
L Rnna2)

Apnn23

‘oo~31
Apnn3l3
~AANPIG
S ABARLD

RLLLEYS

ANDNGY
Apnnay
AANNER
- Angess
ANANST
neanal

An0ns2.

ApNNeES
nnnn?ﬂ

AnnnT4

anoyoen

AnNA13

LAAGATY ...

-peenve

LApnNYND

AnNY N,

FARDTLN
annyY?
Ann113

~AQDI1L .

L AONY GG .

10

PROGRAM TEST(TNPUT=1ANN0UTPUT= 1000-T»PF60 INPUT, TAPFﬂi-OUTPUT.,

PFGIN

TAPF1= IVPUT TAPER2=0UTPUT)

CINTEGER 14JyREADT
INTFGFR CMTUNTT
LOGICAL B.READR
REAL AWRFADR
Je CNTUNTT(?¢340UT) -
Jz CNTUNIT(142HIN)
CALL DUTMODE (1+F)

CAL| HLIM(2+130):

00 10 J=1s2
CALL .AUTSTR (25 19H(® THIS 1§ 0UTSTR°))

- CALL SQI5H(s THIS IS S &)

caLL OUTP“T(?¢YQH(“ THIS IS O“TDUT“))

CALL LINES(?)
R= ,TOUE,

_AS 1.5 

T= 2 } . E

CALL OUTPUTI(2411H(® A=®FR,2)4A)
CALL NUTPUTI (2, 9H(° I-ﬁI%)oI)
CALL LINES(?)

CALL OUTI(1,2)

CALL OUTI(Is1m

CALL OUTR(AeeTRUE,.9341)

CALL QUTR(A4oTRUF,9e1043)

caLL ourp(A..FALSc..ln,3)

e om CALL LINES(2) S

CALL nNUYTR(R.8).

1= PEADT (1)

A= RFANDR())

R= READR(Y)

CALL TFORMAT(S)

CALL BFORMAT (,TRIF 4 4693)

CALL RFORMAT(1M)

CoLL NUTINT(2417) .

CALL NAUTRFAL(24A)

CALL NUTRONDI {2 48)

CoLL LINFS(?) E
S CALL DUTMONE (1Hg) coe T -
CONT INUF )
CaALL PAGE

caLL PLOT .

.. ENN .

LPRORRAM  LENGTH INPLUOING 1/0 RUFFFRS

ARP262

CFUNCTION

STATEMFNT ASSTGHMENTS

ASSTIGNMENTS

RLOCK NAMES 4ND LENGTHS

-VAWYARLE ASSIANMENTS

MAIN.2

MOING3

MAIN.4
MAINGS
MAIN.6

CMAINGT

MAIN,8
M&IN,9
MAING19
MAIN,11
HAIN.IE Tt
N0 1D,
MAIN.13
MAING16"

MAIN.]" c
MATNG17
MAING1R
MAIN.19
MAIN,29
MAIN,2] .

MAIN,22

MAIN,23
MAIN, 24
MAIN, 25

MAIN,26

MAIN.27
MAIN,2R

- MAIN, 29

MAIN.39
MAIN,.3]

° MAIN. 3?

MAIN'33 )
MAIN.34

MAIN,36
MAIN,.37
MAIN, 3R
MAIN,39

’ MAIN_Q‘&ﬂ
- MGING4)
"MAINL42

MAIN,43
MAIN.GG
MAIN, 45

. MAING3G e - o




naonnl
apnnany
Apnnol
AoNNn03
rOONANS
ANNNAG
npant1n
ANnal2
anpnlég
AnQgn1b

-~ AQAADD
TANNR22 .

. AARARSE
S AenaRY

ABNN33
ApNn3S
ApNA3YT
apnnal

Annnea3

S RANNGH

_Anpras .

Anansl

AnnnSS -

ARORAD .

ANANAD
FONnGS

ANANLS

AnnnaT
fonnRTl

LANDRT L

AaNNTR

AART AN

Ang1nl

AnNYO2

ADNTINT
Aann11}
AONYPN
ARNYI23
ARNI2A
ANQY 2N

Afny 32

ANNY 34
ANNY36

fon142
ANNY &4

SANANYSE
ANNYSO

AenYSY

2n

Y ’ x
SURRAHTINE PLNT

REGTIN

INTEGFR Jy1

REAL PToNELTAX,X
P1= 3,141%93
CALL V LIM(1461)
CALL PAGE

- CALL LINES()

‘vln_ _.;.4

CAriLL QPACES (50) .
CALL SOI9H(={STIN(X)##2)8#]10n8))
CaLL LINES(3) -

CALL SPACFES(n)

CaLlL TFORMAT ()

DO 10 . J=1+110410

BFGIN o : )
' CaLL auTTI(J=-1)
CaLL SPACES(T)

Enn L

CatlL LINES(1)

", CALL SPACES(9)

CCALL S(SR(#e#))

PO 20 J= 10100+1°
REGIN . S
I=(J/101e10 .
IF{T.FQsJ) CALL S(SH(s#e%))
IF(TNE.J) CALL S(SH(wmn})
CONT INUE .
END : :
OFLTAX= ((7.“97)/50.)*?..
X= DELTAX
CalLl LINES(Y)
CALl SPACES(9)
CALL S(SH{#*¢®))
CaLi LINES(])
CALL RFORMAT(,TRUEes30e1)
NN 30 Jz= 1,475
BEGIN
CALL SPACES(2)
CALL s(7H(®x= #))
CALL NUTHY( X))
CaLL SPACES(1)
CALL S(SH (%))
T= (SIN(X)#42°% 1000.0)/710,0 + 00001
CALL SPACES(I-1)
IF(T«NE.n) CALL S(SH(#,®))
CALL LINES()
CALL SPACES(9)
CALLL S(SH(#e#))
CaLl LINES(Y)
X= x+DELTAX
END
CALL LINESIMY i :
CALL S(?9+H(# THF ABOVE IS A TEST PLOT#))
CALL LINES(Y)
RE TijRA

MAIN,48
MAIN,47

CMBAING4R

MAIN.49
MATNGSD
MAIN,51
MAIN.5?
MAIN,S3.
MAIN,Sa

. MAINLSS

MAIN,56
MAINgD 7
MATN .58
MAIN,.59

" MAIN,60

MAIN,.6]
MLIN,6?
MAIN,H3
MAIN,64
MATIN,6G
MAIN,64
MATN.67
MAIN,AS]
MAIN,69
MAINL.TN
MAIN, 7Y
MAIN,.T2
MAIN,73
MAIN.T74
MAINLTS
MATINM, T4

o MAINGT?

MAIN, 78
MAIN, 79

MAIN.BO - -

MAIN,B1
MAIN,8?
MAIN,R
MAIN,.BSG
MAIN,BS
MAIN.86K
MAIN.B7
MAIN,.BR
MAIN,&9
MAIN.9n
MAIN,91
MAIN,92
MAIN,93
MAIN,94¢
MAIN,9S
MAIN.9A
MAIN,97
MATN,9R
MAINL,9Q
MAIN,100
MAIN,191

£9%61 -=THON
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| Theprogram TEST on the,negt page will echo what is.input as
(text) ’é‘nd _vs'/ill stop on (*(STOP)*). |
o When run as
- LODE(I= LGO, L= RLIB)

XEQ(TEST, TAPETTY, TAPETTY)

it will talk with a teletype.
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PROGHAM TFST(TNQUT 300,0UTPLT=3000 TAPEI INPUT;TAPFZ OUTPUT)

. ‘ L@ REsI
000002 ; : , INTFGER STR(10)-

000002 -~ . INTEGER 1, J,CONTROL,RFADIyFQUIV
000002 T CALL INHNIT(I)
000004 : - CALL OUTUNIT(Z) .

- 000006 . . . CALL S(19H(* START PQOGRAM;”)) :
000010 - - CALL S(25H(# TO STOP FNTER (STOP)#))
0o00012 . C&LL'NLCR ‘ .
000013 - 1 - CALL INSTR(19STR)
¢00015 N CALL SPACES(T)

00017 CALL S(aH(#%//7 w))
000021 N o Y OUTSTR(ZhoR)

600023 .- CALL NLCR o
600024 U IF(EQUIVISTR) JNEJ6H(STOP)) GOTO 1
000030 AR CCALL SO19H(# EMD OF PROGRAM%))
00031 - - CALL NLCR :
n00032 o ' SToOP

000034 - END.

PROGRAM LENGTH INCLUDING 1/0 BUFFERS
000756

FUNCTION ASQTGNMFNTSV

STATEMENT ASSIGNMENTS
1. = 000014

BLOCK MAMFS AND. LFNGTHS

 VARTABLE ASSIGNMENTS — o
CONTROL=" 000111 . EQUIV = 000113 I - oo0ole7r J

START OF cousrnwrs-onon37 o TEMPS==000071  INDIRECTS=000075

ROUTINE COMPILFS IN 041000

0ontlo
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States Atomic Enerqy Commission, nor any of their employees, nor
any of their contractors, subcontractors, or their employees, makes
any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness or usefulness of any
information, apparatus, product or process disclosed, or represents
that its use would not infringe privately owned rights.
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