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'lh:' tdo¡'k of t-his 'iii:Í==is ìÈp¡ì:;ieili,ri t-ì,,:, rlwsì.r¡n,

inplem:nl:etion, ¿rnü dr¡cuûìr¡Íìtali<-rn i)ï- an i.rltetarri.Je

rì:)urca-file :r ,å"i i-in q p.rckaqe, caLle c1 OSSDIT. In o:-11 r:r tn

pürform sorfì Ê of t'¡,i: flur¡c¡lr:n:: desj-1.:,d ir: such a packa.J.B,

ccnsidernl¡l¡: -jrt.eraction with l-h'.,r opsrati-:tr; syst::n iììì-r:ì.i b.r

ilorr¿:. Thes,-- int¡,.rf¡cí':i At:':ì gener:a1, and n;ìy i:+ usefuÌ in

':ri-her end s j.rnj l¿r.r a.;:¡lic¿¡,t-iorrs. The cla f.,: strrrctures üs,3i1 i :r

C.c th: fj.lr-'= erlit.i,ng, and th+: coun;'Lniì lanr¡uagr, l-hat t-he user

has ¡rvaíl.abJ-e at his r-clmina I ô [É) also c1¿scri'ned .
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Th= authr:r wishes; tc t-h¿rnk *"he. m:mllers of the Conpui',:l-'

ljr:illrc,,l De paitmt,rnt and of *.hÊ Couputer C=nt-re af- .-h*

iTniversity of l{;rnii;r-¡b:r f or t h;,.ir cont-inrrinq assistanci¡ in

-h,: impleme ntation of OS]tDIT. In particul:rr, tsi1l- Reid has

prcvidecl m¿tnY r+fiIre[ì;]nt:i aric-l iurprovstnrlnt-s rr) th,¿ oriqin¡l

code. Bi.cause of his pcsit--j-ori in thc Cour put*r: Centre, h",,. rlr:rl;

also urr'i.ertak,:n tli:l sonr,:t-it,,rr:s di,;t-ast'.fu'l t-.rsk of d+a1inq

'¿ith the local .;uzer:ains. r{jke DoyJ-r: has Ðrovnn hínse1f lo

b,: rl vety uscful arLvi:;or:: his suctg€'sit-ioni; hav,l bee:i freq,1qn1;

an d always techni cally coll:ec*.- .
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OSgDIT

I. TNTROD I]CT ION

CSgÐIT is an irnpf¿,:lï':;nt";Lt-ion of an inr.er:nci:j-.¡<,:

sourc¿:- file i:r1j-t-i.ng p-rck,r i;e. This sy:st:m has b¡.:n

:ì'llccf'ssf ul1y i-np1-erni:nt+il rinrlli t. lir,- i{a¡li ic¡ba TInir¡;,:r:s Lt y

l{oni.lor: (lTIJi{) .rystçm t,l I :ìs one o't th:¡ :'ltIL{ aÞ.olicatj-on

proqraurs¡ ând. rrnCer +,Ìie Tj-me Sha¡:irrg Opi i rrr (TSO) o F t he

Sysitcm/360 operai.i:rg sy.st,,.Ín. osEDTT alLlw:.; f or onLi-ne

updari n,l of System,¿l6D Ìlil.Ès which rr¡si_de r_)rì d.i::,:ct-¿rcci:s:j

siorerql a n i.1 âre orqaniz+d e:ì ¡,þ.¡s_ir,',1 L segi:.<,: ttia I oi:

¡:ârtit.ir-rne,d fj-l-es. Tlhes,,¿ fj-las mus;t also .ï¡:. in ùnÊ__r tf the

System/360 r¡fix€id'r reco::d fo,:matsf 6 l.

Th.-.; d*sign crit-c.ri+ :hat 1".'cï(r ini+_ially deciiled ìlpùn

for- OSEDIT llerc p::imar:lly morivat.od by .i-h,,,' .f,rj-Iinqs cl

ç'arlicr and si-rnilar t-ex+--crflitinq svsLens. Thr forrn.rrst-

Dl-. j','çi i-.¡ç was to ir:ovicli: ¡r .svf:it€m whi<,-h r,rnul-,1 be crxtrcm::ì-y

r:J.irblt, riot only from thr,. ')pr-)iatinr:¡ sy:;tr::n vir".¡4noint, bul

¿l'ì s¡rr il pr:ote ci:ing the inrrqrii.y of r.rs,,)rst lata. This qcal

1*C to ¿ssiqni:rÇ a s;ystr-,,tn which kepi chairr{+s ro the fiIr,r
i:=ing e dit,ed. courpletcly sÐparíliÊ f rom t.h.,: oriqinal f il-r.
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Níorinaily, in tl¡çr rvent of a systtn failu::r,:, on.ly thr: chanqàs

¡iiiì snscÉJptrbl-e to dameg,::. If OSFDfT i¡; n'Jr- th¡: cd.urjÊ.1 ,:f

failure, chanqes can usua11-y be ,;eccvÉirei1 .

Oui seconil. cbiectiv:r u¡-l:j to Þrovid,l qcorl r(jspons,? -,imo

foi th'' j-nf-t:ractiv* t.l -c-.ìili-. t-ìood rÉ,spcns,i tílu.,r i¿ì.-.r sonËrr¡hai-

r;ubj+ctiv..r term, C.i-ctai-,.:d ohrjr:ct.i,vc,tl y b,l :;ncti thi;:rtri ð-:j

tot.al rìy::; tem 1::êdr thr: r-'ompJ-cx.i ty cf a particurar resrl:;str
flt.c. Fl ü11 usLlrs typ:c.r11y r.:x¡rrci, tespolrsa *,ina of le.ss rhan

onl; s',:conil ; coíìsequÐnt"1y, this ures lhc,t chtt:;en dcsj-qn-noitrt"

for tl:: ncst cortlmcriS y uscd- os'ûÐrr cornman¡ls. As happens in
llly sy:-iti:m of this typc, i-herre vill b: ¿t.st_ronq cÒrrelatic¡r
h¡i;tfccj'.,,n re-SPonsc t.i¡n* and. liO!r:ì1 syst,,: rit lctiô. i+::;ponsl t.j_m;r

is al-so affèci,,:rL qlea+.1_y by th,: lli:c,:_)srsiì:ly :.sziiai-iza.Lion in
l;liir;inq certa-1 r resilui'cer;. This s+r-i-a-liz¡rti,,rn occurs,in l-wo

pl ac,:s insof ar as OSEIIiT i -.; conc?rnr,'! : j_n ì r,put,/orr:tput

cir¡rnnel anil rleryicct cr)n1--çlì ii<;n, an.ì. in t-hi,: a<--quì_sition oll

corri st-oracrr--: f or birf îqrs. r-, ìr"I;ì;s d.:cid:d f.ha.r eorc sr.orrr..lÊ

lqas tilt, morâ crit-_ical cf .{:h,r t wn; h,ìÌicÐ, OSEnIT i:; v+ry

corr:jârv;rf-ivr: in l-his matrlìc:'1 .'i'Ìrc statns':f a. particulai usj,ìt:

is maitrt-ained in :r l::r:oi-d 'øhich is kepl on rlisk hry i{rtr"i.

i"lhilr. t-h: us:,rrs s'ua r.ui; is oir disk, no ccr.l .s-i.oi:aq:'i .ì s brinÇ

usr,d for him. This ¡efl,lets +-h* tlesí:-'i: t-o k:+p osqÐrr c,ìr.r

u,-<;aqË l-o a mi ninun--a q{)ilt in dir¡c*, coiif Iici: l*it-h rtrooc

r,ìsÞon.sr,ì tiine.

TÌr+ conmau,i l-anquaqe anci h,: -faci Ii tii,rr: "i inploment-ed

rj-a ir¡ mjnd: reiiabilir:y,

usi-ìqiì. liany adaiit"icns arî:

,iflìr4: chcsen wi-ih t.he,r abov,.., criÌ.e

-l,¡rw riìslfollsÉ i"ì ute¡ a.n.d 1o"¡ coî(Ì
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pos-Sible, hr¡1. I¡¡€ bt'l::-eve tirat t.holsr.: ¡,*hich have

i- n p I ¡. m l n t, c-; d f rl 1 | i I I ino..; t. r 11 i t i n c1 r + q r.l i, :-.: r'il e rr t- s.

ba¡:n

Thi:; t1 ccum,¡riat-".;-on details r.hi=: ì-mp1=,RoIt1r:ttirrr: of OSEÐTT

j.n :Ì nore. cJ:1êss "bottort-rrtr'rrr fas]ricn, Í-rLarti,'rg r.{ith t-ha O5

rf¡,l ta rRarìeqirncnt. int.l r f ace, a n,1 r-.n,1 inr¡ with +.h,) ccmman:1

slLltuctuËû that i-hc us{ii srres. A¡r oSEDfT ìt;ierrrs guidr,: ils

r;uop1i:-ri as app;iidix A. Ir i:'; int,"'ndel'1. that ¡-.,tch saction ran

hr: re ad as a cc,mpl-etÊ u¡ii t,, with l-¿tt1+ depeudencr,: 01

rrl-*tt¡icn.,; siìction:;. .'{ert 'rt,-l prn"sent an ov:.:ìIv:i-cw of 0:iEDIT

opir¿-\tíon:

(1) The u:ìr:r sign:i on t-o OSäDIT" Â rìisk rlata s{rt. rus
al loca+-ed, cal.l.ecl the ìüoi.-l( data s:l+,-r l.lhich l+ill b¿
us;r-.:11 tc stole carcl i,maq.,;r,- onir::+d by the usÐl-
d uring th e se;;sion .

(2) Thr: u.rjr,ìi Éìnî.Ê.::s th,l FETCH connan,f . Thj.s comaand
specif-ii¡s a dar:l ;et-, cal-1<ld tir:: fçtch Cat-a s.:t,
which t.he 'Jseî want"s t.o +11i t.

(3) îditi-nq cc[n-üianiìr.; ¿rrc rnter+11 , {;ar]sinq a- Ì€peto-l-¡:¡:
cf chanc¡e:; t-o b': accllmrrl ¡¡ted .i.n ihe ,¿ork ilata Se+-,
k¡ut. causiiìg llÕ chalqe:; f-o the fetch rlat,i set. The
user iì.i hi:-; t-crnin.rl , hÕwÉ.ìvcl:, ser:ã a vi-i:tual d.ai..a
s€t- forned frour thr: f.:i'ch dat.a set and the chenq=s
hn ha-'.-; apìrlierl. Tirj-s r¡irt-ual d.a-,;r set is c¿r11..:il
the change dai-a se'e .

( tl) A SAVIl conmanrl is i:hç,.n llseC +,o urit+ the chanq+
ðat-a set 'i nto a roal OS,z3[:0 rlitta sÊf-r callad the
save d.rt.a set- .

(5) The u:ì-ãr aey rctu;n tc st.*p (2) to eclit ¡ìno+. llrlr
datl set or he may sir¡n qrf f . The sign of f
proces:;inq delei'-ers the work dat-a s::-.t fron disk.

Th,: counands avail¿lble r.o t"he DSXDIT usÊr can b-

classifj.ed into two ca:cgorì-es acco::dinq to f-h¿ir: functi.rn.

Th:, f i::st categôry comprise s those conmanrl s which t.rk I à

rlai:a s+t naEr:l e$ an opec¿t¡d, anrL rqhich ar* thili:efr:re called



PÀG I

lata sÊ-' clrzentlil connanC.s. ?hr>s+: conm¿tnds: .ilcl_rtår,: FITCTI ¿rnd

SÀVtl as descrj.bed abovr:, ;ilì11 ¿t1so ÀtLOCåTE atrÌ SCRATCn,

tuhich create ald dr.:st;,-oy cl.isk rlata s¡:ts, r,,lsp,tctiva1y. The

saconC cateqcry eonsists c-rf tht-: t,:xi- editilir¡ co¡nlnanri.s. Atl-

of th;:s;¡ operate cn the FETCHi:¡1 data set-, an{ all of tl"rtlrn

take a ra¡ìqÈ of sûquancÊ punlrers aíj arì opcrand. LTSÎ a]. l.or+s

'i--Ìra d¿ta set to b+ listel to thç¡ t'r;:mi-nal. ÐELET,q :rpecifi.rs
*,-hÉ: t1 '.--l-et ion of one or more card i-mages in tliu rlata srr*.
trrrTD and Af'rND al]-ow thc d¡tta set to be scanned for r,he

occuÌìrînce of :;om e part-icu la r characte L' st|inq, üHÀìqG Fl a;r,1

¡\CUliNGÌ1 operate- ilt nuch the same na!Ìncr, l:xcept that_ j-,h¡-_.

character striilg beinq sorrght is replacer.l hy anoth,lr

character string. Tho :r3_go:'it-hms use 4 to i rnplcment th=:;=

contn¡ands arLì dj.scussetl j-n scct-j.on V.
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t.L OS/36i1 DÀTÄ iYAt{¡içlPlF:NT T¡f i'EItFåCgS

Thr data nan¿rgêmoi:t. -iniarfaces t-hat OSgDIT 'lsqs 
rrerÊ

tlevelcped b,,qc¿1rI:;e t he sta:r¿la¡:d IBt'1 i-ltr)I:t=aceri id{-:rc

uns*it,abIe. Àclua 1 1y, t-h,ey uere sritt.:n tvice. The

ttpraeticert imp'l ,,:msntation ,lif fr¡red vilry si,Jnif icantly from

th¡ final v¡:rsicn i¡r +-het it, at.tenptr-:'3 to ilsÈ conventi.r-¡nal

rlata m¿rna!'i:rûent s+rvices supplied by the cpÇrrating sv:-:tem.

Th:i.ç,1 :;ervices do nrrt provi.de a.ny f orm of dynamic ri;rvice

alloceti-r¡n, oxc.ìpt rrnde¡-- t,hr: Time Strari ng Option (TSO). The

TSc s3l:v j-ccs, wirich ai+ not, availab le to i:¡r t-ch jobs, e¡ç

implerronr-âd in such an ad hr:c maiìTìer rhat t¡+y cãnrioL easily
or safely be -.xtnniled to ha"t--ch jobs. onr can approach a

*;ol-uiion t o proyiding cynirmic a l-location in t-wn llâ.ys, giv*n

t-hat the TSCI cnde i-s riot us;e11.

Th¡,' f irst solut-ion -i,s 1-o usL) l-ho.si: f aci lit--i':s a1-r¡:;-rd \r

u*ct¡irl erl , aird iû ï€isjoL*i:. r.û tti.l_l-ecfal t,rjcksr otrl_y r,¡hrn

r:¡;qui rerl . For ::'xamp1¡jr on,= r:r:u1d avo.irl th,: problem of rroi=

havirlg tynamic data set a1-loc;rij-on faciliti-s by provirlinr¡

OS Job Control- Lanquaqr:. trLlD caidstt l-4j foi: í,rvirl-\¡ pack crì

ahich t,,diti ng is lo be done, Th"is typc r:f solrrt-ion has

obvious sìr6¡¿.o*ings, such as only a pûrm.Lnenrly nounted

vol-rln+ $aY be âccrìssed. Thj-s i¡art-i,cu1¿r.r' l.intl:aÌion -is not

s:rt'ious j-¡r many installat ions, ínc1ud'i ncl i)rÌr ,.r!{n. oi-h:l::

prcblems ãccomp.lny this +,ype of scllutJ-on, however, and tirey

aÌ-c nct qui+-c sô cbrrisìr,-. T'or ex-cìmp:l-e, :Ìis STO[,1 facilj.ty o.[

ttL:,'opr--:rat.iric sysi:eur opiJtcì--;cr-; only wit-h i:he pirrti_i.ioned rlata
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sÊt à{:c,rss ncthöd rìuilpliÊd h-y rhr: operat inq ÍJr,/i:ì!;Êrit, osllDr?

r.rfìes its or¡in accrìss nç:thoñ:; to ait.ain a nuch hiqh<.:r l_eve1 of
perforrû¿rnca t.hel is av¡¡i-1:rble ot..h{,:!wr:;e. Thi..; rnak,;ls J--he

CISEDfT access ne.LhoC incoinpaì:iblc wíth SToi,t anr.l :rrecl udes

the us,ì of parti-'Li-on,:rt r'la,*-a sets, r3ecau:;,.: ve a.rc ¡rot willing
i,o giv.r 11 p parr.-i t j-on¡,rd. rlaza spt suoport , wrJ ,nust iûsort tl ¿ì

eonsirle r'rble amoitnt of codi ng ef ft¡rt- to overccn+ i:he rroorly
rlosign,:c sroH facili+"y. This typ+ of proLrl..-:m is usually

soIvi,d. by acquir:i_n'¡ a veîy qood r¡ndersta nd_ing of +_he

1)pi:iat ing s1¡st¡'itt cc,le, and h¡r nrlinq il .such p3.r.r.iniìti rizatiol:.
+"hat i-' ì rr c::ickct i-rrio perr.Earming +,irÊ ,iesi::ed f unction.
Such ir icks ar ì very oftc¡n dcp.:nr1 en-r- otì th;: rqlr.:.1 se oÊ th3

Opi,::r.rting Syst¡,: t¡., anrl nay not pro vide ariequ;r tc e1:rÐr

ch.=:ck-inq. 0ne nf. thç ç¡or:si- problems is tìre op"rari.nq

s;yste.m I s pred j-1e ct.i on Ì:-oi: is:;uinr¡ ÀB.ilIID rr,'{T!l.lrjt:j from

s+rvj-ce rorrtil:c:r such as OpEl,I, CLnSE, ancl EO\I. îh+se îay ?la

trapped vi.a th,: STÀI rnechani-s;nr, itut. t_he.-;ide effeci,s of

lìtsEilll Procçr:rlinqr; aIc verY hirrcl 1o vitir::tanC.

Fâthe¡ than aÌ+.emÞj: r-o solve t-l're rnany prr:l:lens of

i¡ri--erfacinq with t-tre exj-s-,-inq d¿¡+-a manaÇ.:rr[Ê)ïrt- sr.:rvi.cÈs, it
l.Ias decitlerl that OS¡lD-TT wouId. direct ly harrd-l-..-r l;oruc of t he

Iìr,:,r'Vici=)S i ts:elf . 'lhe OSEDIT-snpp-r.ie11 faci-liti-:ls incl-ude:

{1) volumc all ocaf-ion,/t1r;a11r>cation,
(2) d.af-a sct oPfi ¡{/CI{)SE ::r;,rvices,
{3) an Inü-iJf-Vt-rlune (EOV) sêrrvicc, end
(4) Pa:-*tit-i oned Data Stf- {pDS) sìlppr)r+,.



!lh a d¿..ta tnanaqtÌncÌi*,- t-¡rcilit.i*s

by OSIIÐfT arâ:

(1) the Ex:.cu'Lt-: Chairn+1
supervi:;iol I B ],

Gl catalog manac¡eneirt I B

(3) da+-a set cr+ratinn anrl
(4) the STo!,1 facílity for

PÀ,; I

of th* opêrari.¡lcT syst+:m rt!ir:rl

Proqran (Eì(CP) level o f Í/A

:

1

1lf
delot j-on [ 3
pa rti t.i oned

1, an'1
ðaJ:a sets 1" 6 l.

OSIÎDIT contains a modutre nameå üOH which suppl_ies f-he

equil.ralînt se::vices of t-he op{lrati.nq sy,st':lmrs j,>b

ma naqemí)ni*, device alloeat-i on routi.nes, and ttre EXCP l_evel

OPEN/CLûSE/fOV .-j?xvicr.rs,-. CCl.l acc€ip1:s, a:J input., a ¡rarameter

lisl u¡irich is d.etailed by f-he COP rlscct f App:-.ndi x B l. This

Ðaramet-eï f.ist is also usr'lcl. hy othç:¡ ::outi.r'rcs shich do

op+raticns at. i-he rì.a¿"4 $et leveI. It- ccnl?ìj.ns informa*rioir

aÌrout rtre data set-, and a cor-tr è r+hi¡:h tell-s CO,ll r¡i,ai-

opEr-at-ion 'i s I.c b¡: ¡rer,-formed. !{rr l1ô1r qiv+ ¡r dr:t_.ri.led

desc-rlplion of tlit-r servic*s pr:ovideil by CüU.

OPEI{

A dat-a síì-i is openetcl try CO¡,I in t.Ìre frllowirrg nan-n:..

l"ii-st of aIì., COH ei;tablíshe.s atrl illitializss a ,øork erea

(desr:riberl by tìre COD Cscct [ Àpp¡¡ndix B ]) for i";:i iil+"eFt,a1

operatÍons. This arÐa conta-i-ns thi; nÈL-ûssary c,:nt¡:o1 blocks

t-c f,o opilratio¡rs olt tl:e r*rclrrm+ T.l!¡I+ of Contenl:s (VTOC) t7I
fcr a ,:li r:e ct--access clevice. COI'l then a t'tr-impt-:; to '-tnqtliìuê crì

the data si:trs rame , usi-nq thi+ op+ratin.J syst=:firrsì EI{0 aaci-o

t 6 ]. n.{cl usivr--' oir sharcd control of t-hi+ rlata sei- is



Iìiìencsi-r1å, based on whei:her OSnDfT will

from t-hl data se1!. COl,i ü'i1l- rÈiurn an

call.lr iË the dat-a sel is ¡rot available at

¡¿ri. l.-t:

ETTOT

t- hi- s
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irtto or r:a11
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COI{ then {ìsìcertains l{hether or not iìrr,; clj"rnct-acc{:}ssj

vcll¡ne requc.stc'l is a¡¡ai-l¡rble . This cr:nsìsts of a i'.usl:rer af

lrst,s or)'ì:he:;tatu:; rsf tli¿ dcvic*: which is n¿tintaj.nrd by thc

op*ârat.inq systarn i I tha tlnít Cont,rol ts1or:k {UCB) l-l l. A

rlevj ce j.s conside:erl avai.lable i;y OSEÐTT iî. tbe follr.rwinq

r:onflitíons holrl:

(11 t-iie: d,evj-ee j-s e djr:ect-accèss dt>vice,
l2l t-iie device is Itr,aadyrr (turnad nnl ,
{3) tho device is loqj-ca11y rro¡'iinêrr to thr system,
(4ì crn oper¿Itor: i-,:l(Turtste r.l_ rrrÐountrt ¡ itdisnonnttr,

trunload tr operatio n -is not pendinq,
(5) thr, üe'¡ice is noi: mar:ked trnon-sharabletr, and
(6) thE clevjc¡,; is nc'l t.hr fB$ 232'l ilata ccl-1.

If thc volunc i.s nort availr¡ b1c, COI{ {equ,:ues f,ron the:

rlata sr:f- (using th+: DÐQ m¡ì.cro [6 ]), and returns an error

code to the call-,:r. Otherwl-trê, a counf- fielrl i-n th.: rlevicers

ílCB, tire riata m¿ìnagement conn*,,, is i-ncrem:nl:eri l¡y on+ tr¡

indi caÌ--e that 'Lhe r-*: is a ne'¡J ìtser on thr: ¡1evíce. the

operirtirtr¡ system i,li l, l per:nri +* sueh opr:ratíon:; a:; chanqing

removabl-: packs cn the rlevice only when this couni is z?ro.

trlormal.ly, this allocation function j-s -iuppli,:t1 by Lh¡: job

ma Fägement routines which cnsut(.tr th¿rt a disk i¡ack s,rj-11

rr=main nnunted for thç,,r Cura+-ion of a job by incr:..:ni:ntinr¡ lhe

Íjarn'i fi,:1d at job initi ation i-íiu'::. If th,e device has in fact

bc:n al-lilcat-ed tc¡ oSEDIT hy job mí:rì'rag,3inÈil:, 'Lh* ,1ala

aarÌaqFìm-rlt count i-.s rrot inciementç,f, by Cû¡{.

cr
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Exclusi ve cantiol of the VTOC i:; thcn rrqu+str:d {via
ih3 ÍllQ macro), an¡1 a rcad c,pe::af-i,r)n i.s staiied shich

"s+arches tlio VTOC fnl- arl (jn:r- y corres pon<l ing tÐ th.qi nam+ of

the desirr,'d data sct. ff this seareh fails"-Lhr,: oPEN f;ri.l.s

at t-his point; i.f th+ s€arch sr_rccee¿ls, lhr,. VTOC ert ry

{ca}J-ed a Data 5et Contr:ol Block or ÐSCts t 7l) fr:¡: the data

sct is read int-r> lhe COI{ wo¡k èr.fa. T,1a i. lu¡ort-an+" dâ¡:a set_

¿rt'Lributr:s are copied from the ÐscB into t.hc ca1lr:r rs

pe rùr[s t3r l ist f or ]-a1:t':r ur.::È ¡lhç n process i iiq ',h-11 data sst- .

rf th;: data set is being orr.¡ncrl for o,.rtput-, co$ wilr rrìû.ke;

"sur,l th:rt. the c-rxpj-ry d.a+-e t-o:: t h¡¡ daf a set har-; pa.ssed befoie
pllt)ceer!-i ¡¿q ç¡it-h the OPEN (rtnless this chcck is sp,:cif i-c¡r-11./

ov errirlden by the call €r) . If t- hís check sncceeC.s, t*hr: OpÐ tl

l,ill succeed. pi:ovid.ed i hat, ther:e at:e no errcrs ;_;t the Ð,SCB

fcr thi: rlata sci-. îhjs i,s ncllma-Ily a very s¿:.rious sitrration

because the vroc nay not i+flect- t hr* truè ellocation of
5ipaí-:,:ì on thtr devíce"

All that ¡r-'-'s¡eíns t-o be d.one ro complr.-.t-': thc,)PEN is t-o

buil.l an opÊrating syst ero coni-ro1 block, ri:;i:11. by +.-he T/O

srr.p':i-*visor, called t.he rta+;i Ext=nt. B.1o:k (ÐEii) [ 7 J. Thr:

corit-ents of thr: D¡:B erq used bry the T/CI supar v j-sor to ch¿ck

t-he vali.âity of disk a.11dr,:rsses srr,rrpliad by the roquesting
plrcgrarn tlilrin-q an T/O r-rp':::;rt-icn. Th* addr+ss af- t-he DEB is

larturn+d to thn u.:iûr vi¡r thr' paì:aRi::ter' list a:r nart of Ìris

DCB.
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TI,O S E

Cl.osr-r proc:-'ssinq chi::f-r-y unio+s thr,, wr.>rk pelfnrmod by

the OP¡lN function. CO¡{ fi,r::;t r:f all oì'rt.aiiis and initiatos

its wor:k a rea (descr:ib,:d hy t h,r COD rlseci.) . Tf t-h': VTOC

+ntry for: +-hr¡'Jata sei. i:; to irc update'l, th= eiltry is ¡Ê1d

from the VToCr üpdat ed, anrl ro'dlriJ:ten. This rrpdat_r; eonsi:;ts

¡¡f ruovinq info::nation frcm f.trc user s;upp1i_ed parameter list
J:o the. DSCB, a:ld is dr.rn= clrrly for an orrtprlt Cata set. It j-s

nÉ-'c.ssary to Ðrrqueuc on the VTOC rlr:rin,J the updating

r.rpg'rat icn, The are¿r. of eorr, occupieC bv lh+ DflB, r*hich r-,¿rs

cons;tructed ¡'¡heli t he dar-a set l+a.s openail , i:s f recd r årrrl ihc;

rJa-r,¿r maileqr¡nent courrt for t-hc dr:vicr-: is rlecr:-'nent*^d by,)n*].

ifiris last ope,rati e¡ ¡:Êl-e asr:.s OSEDIIT f .s clai,ur on ihe deviee

whrich '!ùas requirod t-o pr,rvent tha volurn: from being

iJismountr:å r+ÌriI+ osEllrT lliìs pr.'oci,:.ss inq -ihc ,.1ara set-. coi,i

then ,ì=qi:euc:; from th';: da.ra sel t o a llow o-.h.:r joos to

accSss +.he data sot.

END OF VOLUIV:IE

Ths Errd of Volunr: functi-nil i-s prl fora.:C by CùH f,::: Ìhe

ÐìÌrposc of increasilrq T. hc spací] a l-locateil to r rlata set-. '1lhç

cpÈratinq sfs-t-em ¿rllowr:: a dat-a sr=rt- to con:;isi of tÌp r-r)

sixt¡+,:n lxtÐnt-s, e¡ch reprcscnting a block of con-rj qu,tus

stor;lgrl on -uh€: 11 irecf -aecess Ce'.r j-c,:. 1Iþi., normaf operati-ng'

syst ea routines f o: cxi-endi ng a r-1o.ia sçt ãri.r an inteqral.

pirr''- of nS tlata inanartement n acd cannor, bo ên.+-ered. from
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osf,Drr. ccì'], +.hercfor,.:n imr¡lenentrì an airao.st i',qu.i val-,-rr.lt

fr:nctj.on for OSXDIT rouiincs. IIOV sharr¿:; íûany fulrctions,¡ith
oPEN and cLûrix::inec í{ is nâcÍ)ssary to build è. rìjiu tlEB fo¡:

tire e xtindeC data s+:t.

co.Y proceerì.s wii: h Eov by f irst al locating nnd

iniliari.zinç¡ t-hr st-andarrì. work aE+a, Th+ Dscu for th,ì
conc<;rn.ed data set i:: read 'irybo the work area and the o1<1

DEB is fr*ed. rf lhe-rå arÉi already si-xte.:n êxt..,-nts il t_he

d.a ta s+t, or if nc seconCary quântiiy trils sp.lci fir+d for the
r:xte¡¡sion wÌren ',he data sel was crcat:d, COiri p¡:cceerls a*s it
t'rouId for cLosa, ancl re,turns ç¡it.h an Ënror ì nrlica-.ion.

thr spacii ellocat i.on -svc i:; issuei ro obtain space for
tÌlc new extent-. This space is alwa,ys requ+sted in a

conticJuous bl-ock; consegu=nt-1.y, coH r,.rill al-way:; aðd one

ext'.'nt. This ir-.; tlifferernt from the operatin:¡ sys;tan axt::nd

frrnction whieh al-locates up ro t,hrâe cxtents tctarlinq rhe

required amount if *-hela is not a sufficiently la¡qe L¡lock

of spacê to sai-i-sfy.-he rÊqnest. CO.lÍ r1 o,..s; not fOll-or.¡ this
ec tlv etr t ion mainly for proqramminq coilvÊni.-.nce and.

:::1j.abi1ity, but tho redefj-nit-ion of this::uIe shoulcl not

nornall.¡ caus€ any problenr when ope.ratinq.Jn small soulce

data sets.

11

Th,,:' space allocated

rrÈn data set on the volrrme.

mÊr rgÊs t.he spacÊ int o t,h e

*xtcnCeC. llhe VTOC eltry

hy tile a1locat,e SVC rr::pr*=nrtt,. a

OSEÐTT read s this VTOC Lrntt:y anC

VTOC cnt,ry ior th: rlata set ireinq

for the rlat¿r set just creatcfl ís



n Ì /rFt- n\rt¡

z3r'oed (ie:. thr: rlata se+. coafjes 'ii:r r.,xist) anil t he erntry for:

the dat-a set bein 4 c¿Kte nderl i^s ri:-:Hrit_ten. Ttris mnrginq r:f

splc+,r is actuali y :ìoiu€: what nore complicated r-han it. srrun4s

b;¡cause a data sct- rnay hav.; oiìc Õr t-vo vrfJc enùries,

å+ pt'ndi nq on the rrunber: of cxt enrs it has, and b.,)cause it is
necessary io update information in the DStB descri-binr¡ Ì-he

YTOC oxtent.

Extencl fin¿rlizes by huil-dinct a nÊs Di¡B Lcr the rlat-a s'-3t

which contains the now êxt+nt informaf-ion.

12
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IT ] . OSflDTT TI{PI]T,/OI]TPUT OPERÀTIONS

Th+ d+sig¡r criteria for ¡5EDI? make Lhe inirut/clltpu.t
r:>peratír:ns Provided try t.hc nçrmaL .åccess ner hods tco
ineffj.cicnt fo¡ the r::tr:ieva1 aiicl writinq of Ëource data s.:t

::¡:cords. Th-is section ce-cel ibr:s hoç- the.ç';: operatioris ãre
,1on+ in tr.rms r:f th¿ channl¡l progralns t5l builr i:o do th:.?m,

Àdci lionalLy, ther work dara stlt, in a'hich osnD rr checkpoints

chaDCres as they are cnterecl online, is cl::s;cribed.

RAåÐTIqG FROI{ À SOIIRCE I}ATJI 5ET

OSIDIT nu-sr. be abt e: f_û rcad d-¡rta se:,,.; ç+ith srnall o¡

larqe htrcckinq factors. CI,]aTì1yr +he norrnal accûìss rn+'_hod

1-c:chni quc of rirading one .uhysical block int.r: a brrffer has

l-imitations. For +xampre, consid+:: sc¡¡¡',¡ring 1000 B0-byte

souree recorrl.s -i ¡ a dara set cn t hc Itslf 221t+ ,jj_sk-stoiage
davicc i 3 ]. If th.. recorilí:ì are co¡jtF.lotely ¡nblccked. the_-

racords uri1l årpalì 25 i:racks, rf tha i'ecorcs ãir+ r:+ad, Dne at
s time, the tL:vj.c¡,: wj 11 r1o a ninimum of 1nZ5 ro+"at_ion.::

{,rbor:t 25 seconds). rf the ::ecorð.E: arè }rlock+d at the

maximum amount pe,rmissib.lr (32't-byte blocks) , 11 tcacks will
be requirerì, ancl t-he data ci[n be reað in a mj-nimur,_ of 13

rot,a+-ions {aboul a quart.¡i of â second). TÌris rn¡-.tho,1 wrul_d

requi.r+ ¿r 32K-by*o buff er', hr:tvrrver, shich is largc:: thirn *,hê

t-<rta1 core reqr,rirenr.:nì-=s ot oslÐrr. Fcr snall hlock sizi:s, vë

uish to reaå several ph.ysical reccrf,s to sav+ tine; for

1:ì
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rarql block siz,:s (e'1. such es t-hosa which occur rsith t.rack

ov:r:f 1ov [ 6l) , 'ce wish io rccìr1 a pìrt-iar b] ock t-c s;Lv-3

buf f e r sÞa,c!.ì. ûsEDrr hu j lds chan.n+1 proqri:rrìs which f o

exacil y iiris. R.:r¡ard.l::ss of what- t_h+ physic¡r1 blor;l<siz e is,
osEDrr buil-ds channel proqrans'uhich fill a iruffer which is
a constant size for any data se+,-. This buffei is referr+d to
as a loqical brrf fer anrl i*"s lenqth i s rr f err+d to a.ì a

loqical blccksize. Note that tire loqical blocksize witi
s+-:1rì-om be equa-l to the physical blocksize of th* data set.
continuinq the abcve example, íf a 2K-hyts l¡qical huffer is
nserl, lhê reading can be done in a ninimun of fi5 rotations
tor the unblockcd dat.a si-'t and 51 rntations for t-he blockerl

data s.¡-t (one or t wo seeon r1s) .

This sche m<: alsc q::*at ly simpt ifics Lhe problems of
buffr:r control , di-rectc::r¡ maintenanco, ètc., becaus: to
no'dules other thal thr+ f/o ¡.rodul+, ãll rlata se't-s have t.he

sane loqica,l block si ze.

Th : T/O norlule for leadinr¡ data s,iìt- s, call+d REAÐRLl(,

accopts as input a l.ogical disk c¡rf,1ress'¡hich is coritpose{ of
a physì.ca1 disk ad.il¡:es,s anrl a displireeilent int.o th¿rt

physiczrl block. Tt th':n conrrtructs a channr:r proqram r+hich

will fill the in-ccre buffer. Ttris chann:-.1 progran coilsists

of the followinq parts:

tì 
^ 

¡-aì

À search sequÉinc:c is b.u-i 11 t o pos"i t,íori r- he d evice
tc the sta.rt- of t"he physical block speci fj-ed.

A ree.ii rlata CCi{ with ihe SI(tp bit- cn (io suppr"ss
data t¡ansfer: during the read) is cc¡nstruct.ed if

{1)

(2)



(3)

(4)
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th¿ ðisplaccm,orì't- j-n tbc logical a.l år+ss í.s
noÐ.-zcro. This dunmy read çi11_ position the d.evice
to t-h+ reqr.¡i¡¡pd displacenr¡nt irrto +.Ììí_r physi_ca1
b1cck.

A+* rhi:s poini, a lead rlat¿r CCt{ is constructed t-o
cither read t he rÊsî of thrr physical block or to
read snf f ic j e ni rlat=a from it t_o f i1I t-he in-ccre
buff er, whichever r.s the smal lç:r of the two.

A read count CC!] i.s qenerat
useC in casc cf probl<;n--: as
is the cnd of the channel
roads hav..¡ been Ç€fÌ{)rated
buffer.

ed. Tir:r count, uitl be
describeC below.'Ihis
pro{tran if sufficj-ênt
t-o fill t,he in -core

(5) A read dala CCIrf is q+nel:ated tc r,3;ld Êit hrr a
physic-a1 block cr a part i ¿il physi.cal biock. In t hÈ
laltcr case, a r+:a,d data CCi.t with the skip bit ôn
is also gÊ; nçi::atûd t o spacÊì olr¿r!: the en,Ì clf -,he
physicarl block if it has not- ali:eady bern reach+i1.Stc.p (4) is th-rn repe,a+..'d.

lllr cc!{ts ahove arc qenerai.eil rçit.h the inuli-iple-track
hit 121 oll in thir ¡e;ìd CC moclificr fieliis. Thí:; pi,:rnits t-he

chann*'1 program to cross track borrndaries without proqram

intr:r'vention and to process track overflow d¡rta sÊts -øi.hh¡ut

ûny sprciaÌ
qÍìnËrattC in
vri- 11 b-: ve ry

pr c(I r aïi mt n q.

th": cASOS Of

l onq (cver cnr:)

Nota that rhc

data sets ,¡itli
ch,rnncl proqrâm

snall. block sizes

in praci:i-ci:) , L:uthundrcrl CC R's

i-hat the clata trelr:rfrìr +-imos will brr c0mmÐsurable with t,ho,se

i'<lr larcl+r blr-rck ::iz=s.

A n urn br,¡ r¡f trrrôr 3r Õxce ptiona j situ¿rtion:; can occur

tlrtrinq the exccutiori of such a channrrl proqram. So ¡¡e of

in t h.+t h r:;e are handl e'1 dirrctly by thç T/o supsrvisor

opeiatinq syst+n, and ttre r¡st by CI5EDfT it:;el_f.
summ¿lr iztr, thesc-r condit j-cns belor+ i 6 j"
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T/C Supcrvisor Erro¡ Iì-jcov<.cy

Commanrl F,¡ject This-; rr:su-lt.s fr:,¡m ?liì O^5EDIT r.:hanirel
proqran at.t+mpti ng to crÕss ¡r track 'oouitrlarV in a
data set which doç+s nct -spet :he ;ntire cyti-n,1er.
The pr':tectj c¡n check bit il th ¡ channel st,,rt-us
wortl will also hç. {)n. The chann+l proqrau is
resLarted íf -' he opel:etion i:; not r¡íolating t-ht=
C a ra sr:t I s bou¡: d¡rr ics .

Cy,i-rnder :nd Syste n/i5û har,lware orovi des for
autonatic track sr* itching 'u¡ithirr a cytinder-, bnt
will not. allor* a chanr,ef. proqram.*'i+-hont_ ex¡:ll_cit
seek o peltâ ti on.:.; t.o cross f ron thl bottom c f cn e
cylincler to th,r +.op of t hi,. n::xt cylinrlo¡:. tlhe T.zO
supervisor provides i-"his cperatron in soft!üar1: byrestarting +.he chanrel prcqran in f-he nrxl
cy 1in dei' .

T /l orrors f or ç'h ich retf y is po.:;¡iitrl-: Thesi,r aEíì
trandlu.:d. by tÌil npcrat-ing systilm. T.f. ret"ry fai1.i:,
OSEÐIT '¡il-l not rlsil the dat¿t s:t.

oSSDfT flrcor Rec,'rver:y

Encl of fil.¿
OSEDIT Is P

E¡rd of- ¡xtent

The
EADtsLK

last"
rorrt in*

1ogì.cal block return+,1. Lry
mây b.r a short block.

(no fur:th+r ext:nt
c hann ¿ I pìrog ram j-:;
in-col:o buffer: from

harlrllecl as tilher::nd r:f
s in tl,e Ja+-a set) or a
l:ui lt to corrt. inue li1.1in q

the next.:xtent.

T h i.s i-:; i'j le
ll?w
ih:

Inr:orr+ct 'ì-enqth Iì: is pÊlrmissiL:le to hav= sL:ort
physícnl i.¡locks:"n the data set- bi:i¡lq read. Their-
presÊrlce ca:r be detected only by nof- snppr.jssinc¡
t,li¡.r i,ncorrect--1€nqt h T/O intr:rrupt-!cr¡. This is
b¿:causr,: OSEDTT $ay bo renclinq::eye¡,*al blocks in
on? Oparation. The chan¡iel- stetus;,*¡ôrcl. contaiüls a
r<.-siclual- length, hut, this applir:s only to the last
block read. If tha: in"corroct--lanqth exception uct:e
naske1L, it" llould h+ pos^sib'le for OSHÐTT t-o acc:pi'
a shor+. hìock w j t hc ut kncwilq it. Tha s;hort blr:ck
is acceplerl an,l a neu chènn¡:1 program is br:i.lt tc
cont i-n ui-- f il.lin q r-he buf f er f ion ;h¡¡ rec,;rd
following the shnrt hlock. Th¡: physical ,address j_s
known b¿.:cauSe of ihE: read cou.nt CCil.s in t-he
channcl program.
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Upr:n sucr--e.:;¡;ful exrr:uli.on of lhe bl-cck r+.'â.d., nSEDIT

:iih¡,,1 ::rturns iridj.cati¡n of cnd of f iie Ðr the atldress of

l--h¡: ni,.xt J-oq'i 6¿1 b1ock,. This pe rmi ts :r(ìqui:rrti a1 cr dir¡ct

ri:triev.r1 of logical block-s from thr-: rlat.r s:ìt.

I'¡Rf TI}1 G A SO IRCE ÐA TA S;ET

OSEÐIT writas a s;erfuential dat,a s¡lt ör a menbe¡ of a

p:r.rtiticrned rlata s:t- j-n r{rrsìporìsÊ rçr thr SAVÐ co$Râ.Dil . Il,cr

+, li(, sak+ s F ef f icier:cy, il is desi rab 1t l-o rni¡timizç: ,+-hr:

nutnb+r of I-/O <;peratj-ons requ:i-red t-o wrire thrl ta+ir sot. The

apprrach take¡i h*:re is srmilar t-o ihirt tak+¡r for reat-li-ng a

data set.: a fixef,-s:rze buffer i.s fill+d in core anü. i-r;

writir:n t.o the d ev j-c+. Te ::uÞpor1-, ar hirre:i1-y 1a::c7a h-Lr-rck

:.i jcz..'ii, L h is opfrati on rer;rri-rr:s a buf f er whose ce pacity is

th¿t of ¿r ti¿rck (-.n t-hc ,fe vi.c,'. It i s not poss!b-Le to '¿rite

n;-rri of a nhysical bLock in t.h,: menn,Ìr that- it :'i":; psssj.Ìrl-e

-l--o ri:a.rl one. Consequontl-y, this mcdulr: q'3rìrra1.1 y wlites; a

irar:k at a tirne.

Th.l algorit.l:m is sirtri-1a':, oncË) again, i-: that us+d. fcr

ilai,Lnq,r data si.l--, b+cause lcnq channeL prcqrams aì:e buiIt.

Tl'r¡ (i'.srìential- CCl,l in t, hÊ chain ì s tha vrit-; count ke y an,1

ilata CC'l,l. ltrdr.lrr:ssÐ:ì for thp reco::Cs u::itl--.n aril allocai:ed

usinq ti:e staildar:d IB¡1 fornul¡.Le-' fo:; ilisk'iÐ.tcÈ tBl.

Th:r:: afr.: rro Êrì:or olt €:xc{.p-liota1 ecndj-tions .nl}Lich

ari sc, ,l rri:ine thr¡ wI:i*"inc¡ of a rlata sc-'t which concern OSTIDIT'

oihc:r t-lr.an a peraanenr I/0 error. This ís 'r rcflection of



the f¿i:t lhr.t

s¡:t i n conJ:rast

in the i: orma+- of

OSEDfT cÐrr't îol s'i i-hre fc:na1-.

to i-he fac*, ihai- f-þar+ is

íLn : npu: dat;r ^s-f-.

of an

a lot
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output ilai-a

of lati.tu,le

',¡lOftK DÀTA SnT ORGÀN IZÀTTON

Thi OSI,DTT wcrk da.t-a sct- js ¡illocatqli:i l.¡ìtæn a user;igns

oû to i.he systen, anrl i s used t.o stûrÊ chanqes asi tir+ y 1rè

being n ppl j ed -,-o a .sou?'ce f i1c. f +- irs orqânizoi into i:wcr

aìrcas. 'l'ire first track i:; rc-.sêrv+:¡f for writ-inq a cl¡eckpr>int-

r::Ì:ord. ThÍs rr,:r;or:i1 i.s 11¡;r.d only in thrl cvíìnt or a sysr"--em

fa.ilrlr,.,: Curing a s:-lssir-rrr ta a llotv thc s,r¡ìsion to be re:ìumsd

lai:c,r, Th+ bafancc nf th.¡ dat-¡r S,i+, Ís '.tse¡l to irolcl sour:c+

iaaq,,,is whi ch arr: eithrlr adriit i c¡ns oî renlåc+:Íil e ntl; i:rl h:-.

applicri r:o lÌ:r' sÒurìcsì Cai a s¡:j-.

The checkpr:i.nt ar'":a coni-¿ri¡ts al-f i nforinatio¡ nectr:ìsary

to resDme a sess-rln. fi: i:; âLraucr[ât,ically Hrio.te;n to,]i,sk

¡r.ft+l cvêry ttilr altsrat-i-ons tc t.h',-. chan,.¡e data Seî-. Th'r

cìreckpoi-nt axea con:;is'ì:s of the pointer structures dctail+il

in Secf,ion IV alon q Hith t he da't-a ssri names and var:_nrls

flags necessery tc restorÉi the prr-vi,Julì chan,qs: rlat-a Sùr:.

I'lhen a u.scr :i.iqiìS ûn to 051ÐIT, thr; ¡Eork ditt-a set is

a1lo<;ated. ff this al-location fails bccarrse thr-'clata sei

ai.r+ady e x-i.sts, i-lir: cau sê is assune,d to be that ¿ì. prâ v j-rus

rsi¡ssion ,1it1 not t*rmin,at,o Ììorma11y. Th+ ch+ckpoint t:ccoril

{:â n th ç:n he read an d used tcl r ç,.sume f-h;: se s:;ion.
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The¡ a11 dit í ons and icplací:,i¡lì ents âr€a is ;rccessed t-hrougii

;: ror:f-itre çhich kecps L,b.cr recor<1s in that aîa:t irlr:cked. This

ri:sults in increasçc €ixp{,llse t.o adi a ¡eccr,1 to a }riock,

l:s,rcaus{} Lhe block nll¡:;t bc ::.:ar.1 , upcatac, anrl rowi:-i.tten.

Howeverr accassi to recorrls j,n this area ìs q::eatly iurprr)v?d

in the evr:'rÌt tha-l large blocks of d¿rta arâ atlCed t-c iha

filo. Ttri"s r¡il1 hap¡:cn if th': user is crÊat-inci a file or

nakinq extens'i v-..: addit ions tr¡ a n e:xistilq f í.1.a. rt was fr.-.1¡

that this is a nornal oceìlrr{lrcÊ anrl thiri good acce:is to
'hlies;: rscor:d s shouJd be piovided ri o h.:1p thtÌ dat¿r slt_

scanninq coninalids.
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IV" CÍIAù!GÐ FItT ORGÀNIUA'l'ION

OSEDTT updàt{Ìs sourc? dat¿i .s<'ts ili thc fol-lowinq

malLnir. First a FETCH cornìn¿rnC i-s usei! to i-n.di-caLe l¡trich rlata

rì:,r +., 1s being operated on. FETCH perf orrn:J a numbiar of

op:ratiorrs relat.id to cl:r:cki nq authorizat-ion, opening rhe

rjcurce data set, r.:sett.inü hr:rfj:E:r point¡¡-s, 1:¿t.c. r but aft::r

ti:is is åon=, FETCH truil-ñ:; a di.r+ctorvr +.,he 'ìntri€s of r*þich

corr*::spontl. rlire ctly to tirç;r loqica t hlocks in the f ntch data

sÈt {see descrípti.ol a'f RllÀD.ltK rout,ine for a defi.nitj-on of

'r1ogical blc;cktr). As the useÌ rdits th.: chanq-_: data set, i-h;r

ilirocto¡v ís updateC to i.ndicat+ t1cl,:r*.ions a.;ld aclrlitio¡s. À

replacem?nt regr:ires rÌo spocial- +rearrn€rrl-; int-ernally it

app.ars as aD addj_tion.

There arê four ctrtry prrì.nis t-o the 1,:qic which

naintains the superposi{: j"on of t hrc chanqe s Dn the oriqi-na1

f¡,. Lch ciata set. These a 1lou t.he c onmand procsssors tD be

completrlly indep+nð ent cf t he ¿ìceí\*qs mctho¡1 rrs+rL t.o maintain

l-he changes. These E:ntry pcrini-s àTo as fol 1c'¿s.

SETI This orrtry point. operatcs in much the san€
menner as i"s, cr)untrrpart in the ISÀFl acces.s
me t-hod t 6 l. SETI accept.s a pa i.r of seguÊnce
numbnrs which comprise t hr: ran,:t€ over which
subseqrrent READFs ui11 oDeratLî.

PEÃ.DF Thi s ro'Jt-inÈ i:; c.lÌt,erçd a fter a SETi, cp.)rati olt
in or,ler tc re.etì thc chanqe rlata set. lìllAÐFretur¡is arì encl-of-fi},: i_ncìicati_cn in the evíin-;
that ,:i-t-her: the I ast c¿rrd has brt<ln re¿rd Ðr l.haf_
the next car,l avail_ab1e has a sequence nunbe::
which is qreai-*r J: han r.:he üpir+Ë lirnit specifieC. in
the SRTL ccinmand.
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DLT De1.:rtiorr of certls; ir,; accompli::h:d by qi vin..¡ DtT
a ranqc¡ c¡f seq'.rÊTìce nlml¡errs ovÉr.r virich deletion isto hc done. A sinqJ_c eard ima.Ie is deleted ir1,
makinq bcth end:; of tha ranqÊ,, ,:gual.

AÐD This rourin+ allous insertion of nÊIt car-d imaqos
or rcplacrmeni- of existiric¡ one:-;. f t accepts t he
card imagrl and ils seguencr:ì number aS pa!:arneters.
The card ímage i.s r+ritten inLo tha wcrk data set_.

In orcler tc

first nÊcossary

rli rectory.

r:xplaiL ho'¡

to cxplain

+-hesc routin,:s i";ol:k,

j: be organ iza ti cn c f

it is
+- h+

Tii:-:re ,1rê two t_ypûs of entric-r:; in thr:,lirector'y, Ðlock

Dafinili.cn Elanants (RÐtts) and Àcdition Et":¡lu.:¡.+-s (AELs). ,\

BÐÐ is created for e¡.cli ,'-oqical hlock -ì n r-h.r sio\trcc rlat_a se-'

hy t hr¡ FETCH ccminand.. The::e is alscl iì tTrlüi1rßì!r, r í;)rd-cf -f ile-:

tsÐ$ whiclr is usefu.L t-o terninai+,s+archr¡s,ind fr-¡r tire case

i;r which +-he souree '1ata se,t is empLy.

BI]FI ÀRAA
{allocarted by FgTCH)

ÀEt AREÀ
(al1o(--ated by editinq ccmmanC.s)

FREE ANEA
(allocated for AEIts as rrquii:cC)

+

I

I

I

I

+

I

I

I

I
+

ORGÀNTU ÀTION OF OSAÐIT ÐYN¡{I{ IC CONE
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Th+ BÐEs ar{) creiit-{:11 by IETCH i_n a 1'ì-near or,l.er, an,1

cãn b+ searched quite eas-i l-y to delt-+rmin+ th¡ loqi.cal Ìrlock

address in which a carf, vith a given s{aqìl!rrlc= number would

l),.) fourrd. This is tho key to random acces:.i of -r.be change

data s¿rt. Del-etions; ¿Lnd arìd.itions acÊ indi_cated in the

dii:ectoi:y by ÀELs which are chained. frou the BDE f nr th,?

loqical T:1ock to wlii"cS ¡l-rov epply.

HTGHEST SEQlr,E¡rCE NÛrlrBER IN
LOGTCT\L BT,OCK

I

I FIÎST ÀEr
I FOR Tl{trS BLOCK
I

LAST AEL
FON THIS BTOCI(

I

I FLÀGS
I

I

DI"5ii ADDTì[S5 FOR
BLOCK (CCHHR FO Rr'1À1t)

+--------+

ÐI5 PT ÀC Ei"I ÐN T
Tì{ BIOCK

+ ------ -----+ -- -+

FOIì}1ÀT OF BI.OCK ÐESCRIPÎOR ÐL EI4 Í:NT
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Th:. fl.ag bit.s j.n the AEI inrlicat-i-: in -ç¡Ìrich r:f four

tr)osíjihl- f ornats a :;pecif ic .1EL has hrel buil t. An arlrl it j-on

(cr replaci:mel:t) i s inilj caÌed br¡ Do fl;rq jrits in thc Àllt"

ïh* saqu*nce nunber of the carrl and an j_ndex intc thc wor:k

rlat-.1 sr¡i arÉj spí,ìcified" lr:i 11e1+;tions, eith=r a single carrl

nr a rartgc of car¡ls may he delated !:y the pfÈsenc,ë cf

clel¿lion À.Ilts. The s:ì-nq1ç ca.l,:.1 case is iriC-i cat.ed by a $DEl,1

fl aq, and of courser *,h* sÊguencç number of the d¡,:loierl

r:cord. is in th': Ant, À range of carrl i nag..rs is del...:teC. by

ccrist-ructing AEt markttrs at the boundarie.:; of thrl delei.,,:11

ranqe, The start- and fj.nish of *,-Ìiê del_+tef, ltanq.J er+

indicati¡d by the $DEfolJ anf, StEtÐfF flaqs, r?spíìcfively.

S EQIJ E ¡IC1 }IfJ HB ER

DISPTACE¡{EIIT TO
N EXT A11J,

DISPL ACEI'lENT 'IO
PREVIÛTIS ÀEL

Fl,ÀGS TOCATION IN üORK DATA
SST OF AÐDTTTON
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Th,,: -àEts '¡hich apÞ1y i:o a partículai l oqical block of
+-ii = Ca;a set a-ie chairietl in sequclìce nurabrt:: oi.f..i frorr r.ha

iìnE f ol that h1r¡ck. Il- i-s cl ear, the :rr .Lhai the procr:ìss of

si:rc-Je,,:ñtially l:€-urieving l]qcc,rds from tire chalg.:,lata sc.b is

oiÌrrì of merg.lng the fetch data sr-.t rdíth th+:r ca¡å i rnaqes in

thi: r¡ork rìata set. she ÀEl,s serv{} to access the re.corCs in

the work data so+-, anrl:r\ indicat.c the'JcletaC pr_rrtion:; rff

th+ FETCT{ clata spt.

Co¡lsit1erahl;r effort- has; heen exp+n,1nd tc rrnsurÉì that

!,EL I s are not cr'lat-e.d nee,lli:is!ì1v, becirus:l of the r -'crui ren,Jn r

c¡f doing uprlatinr,¡ in a fairly sna11 anount of core storag,:.

Tiius, -.jì. fÐEL1 e'lrlmcnt nil.i not be consti-uctr.r'1 if i:it-h+r t-he

Iì{,,.f t';-f çÌnc',.r d ca¡d image do¿:s not -rxj.st in rirc-¡ souljca rlat-¿r 13*t ,

or if thc- :i-naqn j.:; al:r+afly dsletcr_l t ÕE i f åele tion can b+

C.on'r kiy rcnloving ¿ttt addiiion AEt. Sirnila::J_y" orrÊ.:rLappinq

<i+1i,'tion rang+)s dre rls)re{'d io mi¡imj-z¡t i-he llr-lmb.;r of $DEtON

and $DEI'oFIl el-,..m;''nts;. rf i'rn AEL for-- a carrl alrearly exist-sr

rhat ÀEL r*i1l irot- be reallocated.

Ther core storaqe rrserl fo: BÐIs and Ê,Ëls is sharrd from

on(:ì arêìa. Tlie sjze of t-his aaea dictei.es *u1-l€, ult-i$atÕ lini+,

r-)rì t h,: si.ze of sourcÈ rlata set, which ea n lrc pf oc..-:ssÈd. or i-hl
-i-oi-a1 aunber of chanqes t"ha.t carl be applied i.o e data s,)1.

If the r.rnt"irri ¿¡r,rd is devot-acl t-,1 BÐE:f, '*i:: hav,.: an upper

linit- orr the l;izc oi-- da-"¿r s3t tha-. ciìn bç FrITCäer1. This

rtpp:-r limit is b¿rse,d on t he fr-:tch dat.a sei- -lr:g:-c¿rl l-rlockr;izç

and thr: numl:e r of 16-tryte BDE e nt::ies that can be st-orìil.

Onê Ê.ÐE antry r s: crealerì for erach loq-ical block i.l thc dat-a



s-+". Tht,¡ ìlumb3r, Õf. logical blocks is e.quirl to:

Niìgc * i,IIECI, / LBSTZS I

i hÐ l: r:nber of recoids i ¡ t-h.,:

the 3 og.ical r:+ccrd lenqt-h of

the loqicaì- httf fer si.ze , and

ditnotes the int.egr:r palt of
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,iata se+..,

t-h'* riat-a sct-,

iì nr-lm.bi.ìr.

w h;,r+

ÀIREC

LR TCI

LBSÏZE

tl

For example, Ín a 4800-bvt.c poi-ntti:r storage arÊa it i:.;

r)osiiiblE: tcr store;300 RÐEr;. If t--he fetch datr sef, buff+¡: is;

2000 byt-es ¿¡nd BC-byte cer.11 -Lmaqes,1i:r beJ-ng pL'{rcr::ss+dr't-,he

loqic.,rl hlocking facior: r:ì 25. Tliis al.1c"rs ¡i 7500 card dir+-a

s: t* '','-o he FFTCHe¡l .

Similarly, the rrrlq¡ |;¡.,-.¡ cif AlX,t.s vhich c:rn bo alloeated

li-mits the rlunbr,ìr of changos which can be put:-n the chanq+

l;iLcr prior to +ar;h. .;nve. Arr AEf, occrrpi i:l; twe. lve hyles"

llsinq t.he figur,.:s in the above cxanplr:, :.t can bi.' sêen that

'..h3 4800-hytr: ooinf.i:)lr ar1ìa i.till hoI'1 400 ÀELs. This m?itu.:ì

that if so.uL'cÉ,1 is beinq +nf-çrs,'d to create â. tìe'.d c'la+-a ser,

400 1in',:s may ber r;rrtorËC br,:fore a SAVE op:-ìreìt-ion is d.cne. ff

r-:irani¡+s âr, bei:..t¡ appJ ì-eri to a 2000-cald. d.a+a se:, B0

loqical. blocks arq in the data set. This.16rquirrs 1280 bytr:5

a1' BDE spacÈ, laavinq -3520 byte:; for ÀIT., ¡rllocation t or

:tpac.r enouqh for 2ç3 AELt:;.
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V. COI']HÀI{Ð ÐROCESST¡IG LO(ìIC

À11 comiüands in osIDrr ere ent,.:rer] i nt-o ir cantial
command scannÊlr which Coes a:;i-mp1s lexical an¿rlysis of ihr'
co¡nnantl ent':rctl et thr: i.er:ninal . 'l'ho aci-_ual- comne.nd

prccÊsscr Ìras f-his input- available to it in arldit-i.on to th+

.s:rvicers of th:.,: osEÐTT access netìrod plLrs several oiher-

miscellaneous sr::r:vice rcutines. Many conman.i proc,rssors ar.j

quit+ short as a ræsult-.

COI'I}lAIgD SCÀNNER

Th i:

it::ywc-rr,1

ihcn. The

(1)

commanc scan, r:cut: ni: proc{:s5e_, s nosi_tional anc

cperand"s aLonq with lhe ,ielimite rs whì r_--h srne:r;rte

f-o11owj-ng rul-r)s apply to coninan.å sr¡ntax.

Operan,ìs ¡i,Ì.41 seflat:ated by bl_anks or commas. A
nissinr:¡ operand ma y be indicate{ by consecuti va
coRnas"

Ktyuorrl ope rald.s have the f o¡ma t r KEYIùORÐ=VAT,UE t .
Thus t-hè sé:quÊnce tl-1 SIJ=A.E.Cr sÞecifie s tA.. B" Cf as
th+ | DSN I keyucrd val-ut:. Key,*lord o,orranrì.s may be
.specified in any order, except that if cni: is
specified twi.ce, r-he seccntl occurrenc{-. ôvêrridr-*s
the fìrst.

Positjonal operantls are scanned and passed to t-Lre
connanrJ. processot: l* j t h the indicat io¡r of the ¿¡ider
ín '.shich t hey occ¡:rred . The f irst occìlrrÊnce o I apositional opuj-and '¡hich scans succrìs:rfully a.s e
sequ,::nce range i: Das:;ed to th+ comnend proc,:srìor
as a sogrlr:lncFi r-ångc. it_ dces not appeAI ¿l ,.-i a
pclsiticnal opetirnrì a:: rire11.

t2\

(3)

{4) .A sÊguênc. ranqe opai:anil is ri iher a si¡1r,¡le
sequcnc+ lunb*r or tl{o sequenco nunberr.; sepa¡:e+e11
br¡ a slash (/). If thc sÊguence nunbel pre cerling
the slash i.s orni-+-i:ed, 'Lhe smallcst sequ€Ììce nunher
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is assuned (ie. 00000000) as ihe start of thL.
ranqi:. 1f t-ht seqilïncL= nunh+:,r fol.Iowing'.h¡l slastr
is omi tted, thc larqest s€rquencÊ nurnber is assurir..:C.
(ie. qq999999) as the end of th: ranr;e. A slash
alone rep::esents the entire rancJ" of pos"sii:le
sequence r:rtrnbers.

A sequencl: nrrmher is specified scaled Ìry t-en
t housand to ¿rllow er large intrlr:-record s{rquencing
increm+¡lt to b+: u"ser.l r+i'i-hout the pcnalty of t v::ing
1ow-orCer zeros. Thus 2,3 rèpr+sents the aetual
s'åguence numi¡er: 00C23000.

(s)

e¿rctr

form

{6) Ops:ran<i. values may be specifi+'J j-n one of sev:¡:a1
formats.
(ã ) ;l stri.ng of characters excludi n,l par+nth e:;is,

conma:;, sinc¡k: quotes, and space charaeters
is convertod to upper cese and i"s pas;sed. as;
s Llch.

{b) "4 strinq of cha¡:acters surrôund.e11 by sinr¡le
qnotes allo'ø:; pa::entheses, conmas, and spece
characters io be passed. A:single r-¡uote may
br' :ìpêci-f ied ¿is tuo corì:iocttti ye single
gno+-e s. Ålphabetic char¡l.cte;:s äir:r conver-ueil
to u pper c¿t:ìe if the rlai-:r set is bli ng
proce::sÊü in upper-case mo'Je"

(c) The '-hretl moLlif -iers \J, L, ancl l( may be
t--ôllound by a quot ad st-r-ì nq i'rhích is tr: bir
translated t.o up[r€Ìr câisr.ì, .l-ower cascr otr
h,rxa deci mal fli <¡lts, respìc;ively. This
facility al-1ol*¡s, f or e lramp1.:, insç:rtj-cns cf
1ol+er cas'.:l chara<;t-ers int-o sorrrce data r¡hil.r:
using a ter:ninaI r,¡hich has no lowE:r crsri
facilit-y.

(d) Tire modif ier: t4 allot.rs a nix i,urc of upper Jr
lowcr casÈ charecters and heixa,Jecimal diqir-s.
A hexadeci mal diqit is +nte.red es an
eßpËrsan f, {S) f cl-l-ot¡ed by f-h¿¡ ti+o char-acterr:
shich co$prisa- f-hc r1i qit" Àn anpersarid. is
ent-er¡d as t-uo cons.ecutiv= ailpersands in this
f or¡¡la t.

(7) Àbhrreviati,¡ns of conmand nam€,!:ì anrtr lçtl yr.'oril s arê
a1lowe <1 by perni tl.ing truncated versj-ons cf the
f u11. spoì-1inqs;. This usually means that- onl y one
or t-so charaet ers nee d. he entere{ lo provirle an
unanbiquo'.rs abbreviat- ion f or a worf,.

Key.,+orri val u€ s are edj t ed .by ronti.ncs :r.ss6çj¿¡*3 r¿iL h

k*v¡¡ort1. This perrnit.s k-eywords $i¡ose vaLues are iq the

an opcrand list. The att+mpt h::r+ tqâs Lo maki:

keyvcrrls appear exactl"y âs t-hei¡: CIS,¿:60 Job Ccntrol

ot--

ce rt ain
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Al-thour¡h sL\nÊ of lhç:,;¡¿ nay

I\rA= felt that no:st t-er'minal

likely to romenb;r t-Ìre JCL
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{eg. SPÀCE arrd IICB operands),

ltatJ¡: el father perT,ì5jiê fCfnat., it

nsìetrs ar: also JtL ustrs and are

fornats.

DÀTÀ SÐT CRIENTEÐ COI{I{ÀNDS

Th;re ar€ a number of commands which r':rquire that a

i1at.l sr:t nanÊ he supplied t.o th.: comÌÐ-and pro(:Êssor. Notably,

f*h". FE'lCH and SAVû cr¡mmanc-l:;, whicb. effect th¿ rL,:ading rnd

!¡ri|in{t of tlata sets b+ing +rlitcd, fal1 int¡ t,his caL¡:qoiy.

Å1st> provideC are the;\LT,OCÀTX and SCRÀTCH conrnands,*¡hicir

cr¿ìate and dr,-stroy disk rlal-a sçts.

FETCLI COHHAND PËIOCESSOR

FETCH has Ïlrì(:ti ¡1i'scussc'å t.o some rì.eqree -i.n -,1,ì;L*,,, sact-j-ons

oIì rhe OSEDIT accs:fs noìhod. I{ence w$ wil_1 not i:edescri ir+

h,]rí', tirc clat.ä st.ructures t.hat FETCH builds r'rhi1il opêrat.ing

.1:ì parl of th¡ aL-ces.s **¡1þcrrl .

fATCH is cntei:ed. f::om thc comnand scanlËrr. It first

dt'ternint+s if a fatcir data sÊ-i i:; a-Lrr: aCy opiln b,lcause ot- â

prlvi ous FETCFL If :io, thi-s data set is closrrl inned.iat"":Iy.

À servicii routinc to bot-h FETCII anù 5hVE, nàilr:rlV ÐEFDSN, ís

ei:tr::e d to vali-dntr t.h+ operands gi ven ir thesr: commajì11 :j,

:r.n d ¡.¡ hich read.s t he VTOC gn1.: r:y f or the targ.r+" rlata sÐ+-. Thr

DtlS attri.hutes of th.is d¿r+,a sr-.f, arû over:idden by t-hcse

s:uppl.irrrl by ths, tsrrminal user (if any). The data ser- is
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op:lìard by calling i-he Cû¡1 morluIe, rle.scribed in Sr:ction II.

Tf i,h:¡ data s+t is cf the parti-t-ioned cr<¡anizat-ion, d

r1i::',:cto:-.^y s;earch is a.l-so perfcr:rne11 . The da:-a s'¡t i-s then

r-= a,ì to hruil-d t h,.: di ri.ictory f :¡r +.hs,r OSEDIT acceÍiÉì n',=t.hod. I f

r:;?qì-lÉlrtc€r nuurberinq is ¡lresr:nt- on tl':e sourcíì record.s, thty

;re che cked f or vali d j t y and- a::cend.-i riq seque nce. If a1l r:f

1'.hi.. ¿rbove succee,ls, the rlireetory j-s flagq.rd as Lr,ring v¡r-l--id

for subsegucnt conrma:ld.s. Thc.¡ FETCII cr¡mmanrl nay f iril Ì:recairst.:

of such tirinqs as the clal--a .se-r- noi r.:xj-s;ti nq, tir,: dat-a :;et-

i:ot i¡e jn rJ ca+-alot¡ed, t-ïie data seÈ ha vinq bad DCB attriitutts,

T/A €rrors, ctc. If oIìÊì r-.rf the-'se ùccì;r-sr ârr êrrût message is
prcdr:cr.å and t-h¿: direct-ory is iltar.kÍ:.d a:; couta'ining invalid

in f o¡mn t-i on .

It is al-so irossible ihaf-.'-hc us':r r+ishes ì:) creat-+ a

rrcÌ1,r dat.a sel, ruan"r than t-o edj.+* an axi.st-i-ng oirÈ. This is

facilitat+d by mûanri of 1.he CLEAB opticn in the FETCII

cr-rmmrÌn,l . Tire processinr¡ iri this ca:ìe consj-sts only ,:f

building an enpt y BDli riirect.or y.

.SAVE CCITI]!1À'}ID

SAVE 'orritc,:; an OS clata set frcm th,: chanq<.- riata s:t.

The channel proqrailìs built have been discuss)i in the OSCDIT

clata managenent chapter. Thr:: goal is hirsically to lrritê one

+rack at a +.ine î,o thr: outnui ia+.a sìt. SÀ\rE is a fa!-r1y

complicated cpr:ration: it is orqaniz,rd i.n'"o six int¿rrel

rcu"Lines which hav¿:, been ilesiqna+,ed as S'1V81 throuqh SAVE6.
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S¡,V81 uses t h:: subr-out i nÊ cûnnû;ì to FETCH and SAVE,

ÐEFDS¡¡ , to re artr tirç: savij d¿rta se¡t VTOC entny [ ? I and merg-Ê

ì)CB at ti:ihut¡'s. It ;rl-so if t-he SAVE opcrar ioir i--i ,1i::ect-+<1 tr-r

*.ÌÌ* FETC i{ dat a sÊi l*hich i:; cr.rrre ntly openarl hcc¡rusc cf. íl

previ-ous I'ETCtl operation. Tç, t-his is t.h: casi], speei-al

irrocr.:s;;inq is r,2quired. Tn lhEr cas-: cf a pari:itione¡l d,rta

s,ìt, it is nccessriry ,lnlY to gêt exclr.rsiv..:, ircc?ss t-o ihe

,Jata s?1-.. as opposed to the shar:e,å acc+ss regriest+,f by FnTCH.

Tn thi,= case of a physical iìequêntia1 rlata s?t, t-he protrlern

-is nucìi qrËateï bc,'cause the ch;rnges woulrl , i n genei:al,

ov::ri*rite information u¡hích is part of the charlq+ da+-a s,ll

{is. the fetch data set). This prr;bì-em is r.cmedi+d Lry

a.11r¡catinq a rrÊ'¡ data s;e1- in which tr: perfor-¡t the actual

5ÀVE.

SAVE2 op+rìrì th+ riata s{rt ernd per:fcrns in:-t"ializat-iorr

functions" À hrlf f er pootr. ,is Ì¡r¡i 11, ba.scd on -ihÊ hlock size

of thl savê d;ria se.!:-, Thç OS/360 åevj-ca table t 8l is

ccnsul'ucd ro gtt ilcvice infornatj.on rsjguì reC to do t-raek

bal¿-Lnce cal"cula-;ion..: in SAVE4. The ¿Iddri.:ss of t-he fi'*st

write opr,rat,ion is ealeulatpdr ôFrf, ç¡i1l either be t-he strrrt

o:f i.he data setr or +-he nÊxt- avr:.il-able posítion in thr lata

set. Conlrol theri passès io SAVn-1"

SA,VE3 al.l.ocaters anil fi1ls sì nql-e I¡uifer.: which r+iI1 be

srit-t=n to the save data set. Thc: ninor ed:-ting f uncti¡ns

iha+; cLE€ avaílablei i-¡l SÀVf ar:Ê performt=il at- t,]ris noin',-. i'lire¡

¿.r hr-rff*¡ is full , SÀVE¿I is call+d t-o scheilul.e it to he

t+ri1-.ten- SAVE.J t-+r¡i¡¿t-es hy pE-ss¡ nr¡ ccnirol to SAVE6.
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SAVll4 is passr:d. brrffs¡rs fron 5;Ä,V83. It iras the problen

{iF, ¿ts:;ignì r:q a r(:jcc.id acl.tl::css t-o tha bl-cck br-'inq scheriuleå.

In doing this a:ssi-gnmenî, SAVE4 queuíìs l-.1_r¡cks LrntiI a

coup)-i-:te track of ir¡for-mai--ion has accumulat,::t1, If the blcck
pasr;:cl fron.sÀvE3 fiis )n t:hc track e-'urrently i:eintl Lruílt, a

channt:1 proqran to wri+-r,r t o t his track i.s nc,lif ieil to write
this i;lock. Shoulrl the reec;:d nct fi_t on tìr,-.: prosrtnt tr:.ck,
sAvE5 is cal1et1 to write thç traclç using bnrfers LJrloueal

because of previ-ous calls; t"o SAVE4. T¡{hen co:rtro1 re turns trr

SÀ V84, *-lte curri"nt lllock "¡iIl. þÊ sch+c1 rrl,':rl as ::+c'.¡id c)lt.J ol)

th+ nt';rt track of the rlata :cet. in allocatinq th+ nert r-car--k

to be,- written, tha unrì-rif-volrrmc function cf cofl niqht- be

used. to q+t aCditicnal spacr+ in t,he *ayr3 ila',La set.

SàVE5 star:t-s ihe cha¡nr-:1 proçJram 'that ha:; heen buil-t.

It then re turns: 'Lo t,h<+ brrf fer pool t.he buif er-'s that brare

written.

SAl/E6 t:rminates SAl/E proeessing. A STOI{ t 6l is issued

to upda te a partit,i-onerl clata sct rlirocto:;y. The dal,a set-

which h¡as såvEc ínto is clcs;ef,, uprlatinq .*-hc vrilc ::ntr:yrs

last rrlcord wri-tti¡n inf r:r¡natic¡n.

ATLOCÀTB COi{¡fÀND

Th+ ÀLtocATÐ conmart,l i:isues a r+quest vi¿i th: i;iracâ

m-lneg¡'-lnent SVC i 2l to effect- -;Ìi€ cËÈâtion of è nt; w data set.

The pararnete r-s t-o thr SVC are t-he all.lress of a Job Fr 1o

Corrj:r<--1 Block (or:.IFCB f 7l) desc::ibing thÉl d.;rta set. which j,_s

l1
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t-c be aLlocat+r1, arid 'þ-h¡,¡ a'1rl'rcss of :.!rr.r IICB fc.r ihe rlevicr=

()rj ',*hich *'hs data se+- is 1-.r-r b*,: a11oca t.cC..

5CR ÀTCi] CCf, i{ÀND

Th:¿ SCRATCT{ comman d uses t hc oprl r:al=ing syst-em I s SCnATCII

SVI tc "ccoEplish 
,lç1r,;t1cn r)f a iliri:ct-access data set.
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l1Ðr TIÌ.{ç COtl i"lANÐ^S

OSIIDIT surlplie-,s cornma¡11s to ci:anq,: rlat-a. rr-'.:;id-ing,in r.he

chanqe rlata set-, ?il-1 of t hese commends rccepi- eithiii: a

s'r' ngie sÊquence number r or- ¿t rengc of sâguence nLrmbers, f ,cr

r.ririch t-he indlcai:erd ope::atiorr is porf orm:11.

DELËTE COI'IflANÐ

33

D ET ËTE uSe:;

imag.s fron tiri:

thq: d+l-rtion is don

tIST COI:ii{ÂND

t- ho OSEnIT a.ccess nctho'1 i-6 r:lnovÈ c¡rr,-f

chanqe f il<.. illost of the rycrk involveC in

{} by i-hÐ acccss merthod (;;+r: seci-ion III).

s.ct t.o Ìrçr

done ir r-he

phrases r¡hrch

,3eca nsr it. is

LIST alIows l,¡col-ds__: olÌ th+ chanqe

,ìi.spIayeC. À snall ainourt of forna.ttj,nq

co mnan d proc€:sscr .

SCÀN CCI{TTANDS

Each of t hi:,se cônmand s ¿rccepts mult

aâ-y Ìr,-: sear cheril for j.n i-hç: changa d¡t t-a

Cat a

Foiu oSEDIt comilanCs cau^se t he chang; ,laia set io he

sca.nn:-d for thc. D<;CUTL-ilrrcê of specj_fie.C phra:;e:;. ilhe CãÀ)lGn

anl ACHANGÐ conm¿inds p:rinÍt r:cpl aei,rnent-; .i--Ìr::r ¡'INÐ and Aþ'I.\Ð

comnarid-s onl-'/ list- recorrl:; in whict t h: phl¿¿.s,.r.s occur. Thc

cllÀNGE arrd FrNÐ conmaads; rJprrl:afF\ on a1l occurrencâs of i.he

phrasas irr t-he srrprplied rang"; ACHÀllIGE and ÀFrìJD s:top aft rr
t-he first. occltfriìrnc3.

i pl+

s"t.
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pÒSSit)1'i t.o sp,lcif y a l-.ìI':Je r¿ìnq2, Lh;ì5:ì Colnrniìn;1S nì,lst

{ìp?råt:: f air)-y ef f icierily j-n ÕrrJer to providè aclirquiìtr:

rîspons? trmrl . CôDSr,jquc:ntly, a translal€i-alr,:1-lest- +-¡lble is

)rrrilt- ..rfrich r,¡i1I ¿r1l.ov¡ stoppinq on +,he fi::st :haractel.: of

:-h.: suppli-ed phrrises. The fu¡rcticn valuc sto¡:ed in r.he r¿rb1e

in C,,ix+;; a list of plr^rase s be-i-ng sougiit r¿hich s+-art wiì:h -,,h;¡t-

first characterr. Àftei- each fj-rs:t charaett¿r natch founl .by

ihe transl ate-and-t-i-.st i nstruc.t-ion, the camair:rler of th+

characti:rs in aach phrase v¡hj-ch :;tarf wij:h tb^i.s chaiacier i g

r-omparl:11 aqainst ihe source for,r nat.ch"

Tir+ CHAMGIl ani ACi{ANGn commands fol-l-cr¿ a succe-s-sful

Irìir't-ch by a [+rll¿r.cr:ilên+- operatj-cl. Bccause lht¡ ]:Þp-l;tcemen-1,

fieltl iuay hav<¡ â. 1enqt-h f iffc¡r".;nt from thir r:f -',hi: fi,:1r.i

heinq rcplace <'J. , i.+. j s n*ccss;rry t-o co¡rst.t-uet thr: cl-Lanqed

imaq* in a second i:uf fe;:. A ft,,-,r a1l possible cÌÌan,JiJs havr:

hec.n made, -"his c;lrd image is l'{lp1¿Ìcerl i¡r thi-- chan<¡e.1.rt.a

AII TOt ï NE CO¡-1 t"lÀ ¡;tÐ

In crder t-o facil ia'ât-o arlding lar<¡e 'olocks of sÐur.ce

st-a-,?rn.:lrts, t-he ÂUTûtTI,JE node is provided. fn t-iris moile, t-hc

ilstr is ¡:rrompt,,r11 wi'1,Ì:. seqtìÊnce number-s lo r+hicir the ìtser

r.:sponrls by enteri ng card inagrs. AUTOLITIE usès t he accilss

net-horì to add th,: carils ¿rt- lhc 'i n11 ica:.rr,:.d si:grr.:: nce prrsitions.

ATJTOLINE node is t-ernina+.¡d by on'L.e¡iniT a nirll- l:i-n:,

Cha¡tge:; of nc,.1e

sôn.¡'¡h-at inconvenielt

t;:r¡nina! sys+.:n ârÇ: rrsually

t,'3rmi.ne1 usÇrr. ?tris; is becar:se

ona

tùa
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t.he nod:-. chanqe im,c1.ies +hat- ihe rr-q<ti has lost sone cf i-h*

f eci 1i-'ies av¿ri.i¿rb1e :o hj. m be,i,-'r::c !he moda *,ransif-i_olr, To

l-:ìssêrì tilis ànll ,JyaÐcc, OSIrì ÐIT all.ows a noru¿1 conmand tr> L:e

'.:niere'1 in AtIT{lLTNf modc by ';:lt<.rr j-n¡J e iol1ar sj-,qn ¿ìs + he

first character c,n ri:e 1ino. If the li-ne cannct bc par:;e11 ar.;

a cornmanð, i +- is acld.: d + o t.!i;, dat¡r sc l, .

SÏ N(]T]I CAR D INSEÌTTONS

A sinqlr: ca::d rnay be illsr-.rteil br¡ ent-:ring a sequÊrìeê

nunbe,r followerd by *.1ì,.: card inaqe. The card iruage is

riqht-padded "r¡i.t.ir ?r.lank:; and is insa.ri.ed into i-i:e chanqe

i¿r ta- so t.
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YI . I{t]I{ trNTFJRFAL-E

O Sn ÐIT has bcen in corÐ()r d.t ¿ììd un dei tJre flan itr: Ìra

Tl¡rivrrsity lloni-lor {MtI}j) l,9l s;y:rtcn eì.s one nf iis

tpplicatj,on prÕgrailÌ":r. Thjs rpsulf-s in aÌt add:.t-ionaI 15K

ilyt.;.rs of code hei¡rq corc r:r,.'siflent. anrl a frrrt-h;¿r 9K bytes ior

Ì:uffers. It- is posr=;íb1e +o g€.nilratrì a t{lliT systen inclu'1ing

osnDrt with a -iot-a1 core ¡¿:r¡uirr.:mr--rrt- of approxirnately ó5K

Ìrytt-s. This is extrer,rr:1y ¡easonabfc si rrct,: comparablr,. sy:;tens

tofl ¡ry o1ìt.en r€jquj-r;-r thr::o +.a s j-x t ines -his amr¡uni of cci:i-ì.

l{ü}l manaq€s t-h.e ts.l:m-ì-r:ral inprrt,/orrtpu+- oÞeral,ions and

prcvidei; a t,roll ¡Ìirearr for;tach uscr. The contelits of t,hi.s

roll àrr::â resider on clisk sto:i,a!Je while the useil is inactive

{¿;9. i'¡aiting for t,e::nina1 input-/outpu¡. opi:rations to

complert+). OSEDfT is complctei-y reenf-rant, anl naintains alt

status concerninq a qJ-ven usc,r in th¿: roll al:râ.

¡'ltll'1 makeis no ai-:-enpi to t.ime-sl-i-ce the use of the roIl

areå. fnstea.d., an applj.cation program, such as O:ìuÐIT, nust

-ì-sstl1 a FAUSE ite qÌ-l€st t r: IvltJll lo inrl icat¡: that it ma.y be

sliapp+d to rlisk j-f th:re is a quÊlre for *,-ha roll_ ârea. ,this

is don:.: by OSEDIT duriu q i:.he processi ng of clnnands which

miqht be excess-i vç] y lon g i n rìurat,ion,

Th= S¡\ VE con¡nancl , trei"t: q irv r-a r: the most e.xpr-:rsi ve

cûsruan,:l in terns cf cor{--:.ìt.craqe and disk operations, relies

on an cnqu€ue faciì-iiy added t-o l{U¡l to qur.-r.u? SA,VE

op: ratic¡rs. S ¡tVE :rharts t-he rol l- are a .lurinq ,1 SAVE
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opêration wif-h othar users by isr;çi¡q t-h.,'r PÀUSE request;

ho'¡eve r, 6¡l y onî .SÄVE ':;pr:r:alion wi'1. I b,:.r in prcqrêss ai any

rimr: aacng rrsers. Thís r+s:tr:-i-clír:n cari fl: eas,:d by allowing

sa:vera1 buffers fcr SAVn.

ïn summery, l'IUl{ aurì

hot h har'+ be en dc:;iqned

sina11 amount of co-r+. The

\¡+ry sma11 amolrnt of line,

the anclueue facility hað.ho

oSEDIT cc-exist quite we1l. sinca

io achiev+ hi<¡h p.Jrforrnance i,n ;l

int" er f ecinq w¡ls accomplished in a

::j.nce only t.h= PA{ISE requ+st end

be added to Ulütll.

AnolI:er ar:a which had t<> be hand lorl i,n the l.ftIH

+¡nvi.ronm,:rnt- is tt¡at cf data s+-rt s+crlrity. liUl{ acccrrnt

numbers a rË;. lìllmeious ar,i easi 1-y ir cqu i red i-n r)u r

instal-lation. This poses l-he question of hc¡rq to limit the

facilitias offerod by OSEDTT to pr:otec.L aqai-nst accidenr-al

ol malj-cious danage to da+"a se+.s on tiic system. Tliis nust he.'

rlons sith lhe ¡:aaliza+-ion hhat t h.e oper:atinq syst-em itsr:lt

offr,rrs very lit-tle facility in thís ar.ta (as one miqht

+l:<pect).

It lras åeci rled t"het. a f¡¡.i.rly fl +xi5-1.+ :;cheme cf ecc,:ss;

wiìs rcqlrì.r-.rc,.r becau:;e of rh+: grèaf varicty of usiÈr*s on nl]ì'1 , lt

smaIl. field that. is mnjnf.ain',rd on thil acci:)ilntinq.file j-s

rtsed to i¡<'l!catr: ¡¡rhat facilit-ies of CSÉDIT arç availirl-¡1¡'t-o

i,r q:-ven accciunt- numb,:r.

Thi: information l:r l-hj-s irccounting fi.+Id classifies an

account- nurrb+r i-n +-hres vrays. Fir:st, Lh+re is alr indi.cat,ion

of whethor cr noi.'th* ¡Lccount nunbe:-* rnay it.sê OS$DIt. Thi:i
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¿rl.l,rwn th<; inst-allatio¡r to t-ota1,1y deny ¡ìccèss'to a,Jiven

accortnt numbrr. ScrccnrlÌy, t.herr: is an inrlicati on cf whal:

list of vclume:; t-he acccrrn't nttnbcr: inay accÐss, The ¡lct.tlal

l-isrs of vclumr. scrial nunbcrs,tre naini:ain':rl in oSEDIT anð

nay br modi-fied throuqh a small ess+nbly or by usual

-sysiemt:; neåns. Thæ 'i,1ea hei:r-. j.s t.ìrat v,)Iune acc'.lss.

privileq'¡s us,rally apply to a group Õf usf:rs, ;:ather ihan to

a specif,ic user. Thr-. ?r2a¡6+ hrr l-ist allows for: uniegulatetl

acciJss, This liypcr of acciìss v¡ou1d be qiven to syst+ins

proqra rnaers, f oi c: xanÞ1e. Thirdly, tiri,. ty p') of acc,.-:-'ì"q

a1l-cr*ed ís s:pccifiorl. Therc: ¿rr.e four l,:v¡1s of privì-leqe

as.sociat-ed. wit-h this; s¡rec-ification. The:';,r arr rìutp.marize' d in

the follo'*ing tab1e.

IISER TYPE

SY.STEU DATII SET

USBRIS DåTA SET

OTHER DATÂ SET

11

tü

RF
IIF

rearJ access oni y
re'at1,/'¡r:it e aCCeSs
¡eaiL tnl-y rì.ccÈrss,
readr/tr i tr.l acc{i:ì ss,

T.

I'I

t.? f¡

f,¡ T¡

TT

it

!.I É'

$Jf

IIT

D

.J çî

3ir

IV

R

!{F

ir
if

us{:r c--an
llqr: Ì- 1-ân

rrs.slrolume
nse volunc
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Th:r tablc:;hor+s that eny uij.---,r may read any syst+ra.fata

s+t, bul only e typ,: I usr.L- fe,g. ¿ s-:ystern crogcammer:) wor.rld

bc allorvcd lo r¡rite intc a rìysten data se+-. Similarly, any

us.ìr ml'-ty hav+ r:r:acilwrj.te ð,ccess to l'ij-s Dr/¡n data se'i.:Ë. The

cla::sification cf user lypÊ. j.nrlicates ulrtrth+i: oT: not accÊss

i.s allcrved to snmeone els+ f s data set, and if acce-qs is

permitted, wh.:thc..r or noí- v¡::jtj-nq is pcrrnit-'",1d.

It is exp,lcted. t-hat t-he ma jority of ìlsers r"rj.ll be of

fYp+ fÍ, with access i:-o or:ly a specific list oi. vol umrs.

This type of classifci.atj orr is well suit+d ï,r th,3 situa+.ion

in which a given qroup of p*:ople usË Lìn entirrr volume.
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VI T. CONCLIlSÏONS

OSEIIfT has be,.rn imf:l¿nent-i:d and cômDíìrLìrf with thr: T3l,l

sripplied editinq package for TSû. ûSEDIT offers t-e'¡

inprovcments in'LÌre er.lj-zi::g faciljti,.;s ac+-rrally suppl.LcC:

thc major tliff*:rÕnce is in thc respor'!s+ tim¡+s r:r:alized by

i:oth systems untl,er heavy loarlinq conrlitions. OSEÐIT eprD3ars

t-o rçduce ËÊsponst? tine t-o an¡:roximat-::ly onc-qìlart-er of t-hat

givirn by TSO EllIT. This j.s most appearanl- on FETCHcs anil

SÀ VE s.

I{ost of the improvr:rnent. in resprJns,r i-iini: citlr be

attrihu'1,--tl. to r,he hiqhl-y efficient chann.:1 prograns tlìat-

OSEDfT usës. Sirrri¡.r Âpproaches harre Lreen u,sed il¡ tne past-

to achieve the lìaae cnd results: ect. HnSP buj-lds lonq

channel prograBs to cnnt-ro1 uni t-rccoril ,1i¡vices. The cent,r:al-

i'lea is t-o get best ¡rossible 1ìse out of the channi,:1..; an,j r-he

de vices attactrcd i:o t hen. rhi.s ;rpproach t,ri+s i-o optinizr:

nsagË' of th: hardwa¡--e without- placing eny rcstrictícns Drì

how the Cevice is used. to change th-.: u';'lgi) pat-terns o f +.he

harrlwarr,;.

A tctally rlif.ft¡rent wav to attack che problera wou1,1 be

to ctranqe th+ physical or-ganizat ion of f,he ilata on +-he

,ievic': lo allcr¿ c.ffi-cient üpdatinq usinq consirlÊ::ai.l1v

símp1er chanrrsl progr¿rsr.s. IÌhus, rat-h+¡: thal attemptinq to

ma ke channels wo¡:k harCer, one chcose: s an or,;aniz¡tion t hat

i-s appropriãte tc¡ t.h;¡ prcbl era. ûnfortunately, t his is almo;:i
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impossì-ble to do un<1er tl-¡e pir.:sont opÍìratinq sysf-,ain, b.:c;:usil

-'-hilre is no facility to il,sert a usÊr-:;ir:cifi.ecl accesr;

ncihod bet.veen 1at,a and. a.¡: arbitrary pr,)qr¿r{n thal processes

ttra+- rlatâ. Withor:t r.h j s fac"i f.it.1¡, cnÈ c¡¡nnoL easÌ 1y har¡e an

äs:r'rrnbl,:l or cr:mpiì-e:: pr-ocss.s th¿- fL1,¡ in a:;rcl,.r"ntia1

mã ñìì¿rr

It is to bc hoperl i*hat'uit-h +,i-r.,r curl,.:nt ilti-etest in
trstructured proqranninqrr arid rrsoftwari) enqinerring!t r+ill

cone a sacûnd q¡ne rat-i on of sr¡ftware lha+.- ç¡i11 i-nfl-nence l-he

rli;sì gn of TBlf r s opE¿rat,ing systems. The t,rrin rtnodular

proqranminqrt a¡rpJ-ied to OS rfr.:no+-es tho fac+, that lhe

oparat inq system $as çrit--'-e;l in one-kj-lobyta tralisients. It

rlc,:s not j-n arìy rú'ly mÊan tlìa'ì-- r)nÊ;.;..'ct-ion cf coiJe handles

Õne functíon, raaking it cirs;y to r:e,lefine or tc +xpand li-r.al

function. Tha i)S loqrc foi (JPI',-N/CIOSE,/Eo1/ is vcr-y poci:ly

des.-i-qrred and i, m¡-rls¡¡ented, and is t he:raf ore almost 'i mpossibl+

to al.ter. The potential n;ìrki)+" j-n Cat a hasp- :iyst-ens h¡r:¡

caus;;d soilìÊ change:.; in thi.s area (eg. thl intrc,luction of

VSl\i{ es a ne}r access m..:thocl), bnt he.:; not- r1.ì.st-ruetured llat-a

RanagÉn3nt. Hop*fu1ly an OSEÐTT appr oach r.o providing acce.ss

to dirta will rrot liav¡ to be tsoñ. t¡it-hin iì Jl,ru yeers.

A seconcl majo:: arÊar r¡¡hich 0SEDIT ûid noL arldressr i:;

t-hat of providi-ng a scphisticated comnand lanquaqe. The

command lanquaoÊ provirled does 1itt.1e noL*ir tha.n tr: ¡lrovide

an Ínt,rr:face bet-ween t he us{,rì antl thi+ OSEDf T acc+ss metho,l .

Il has the edvant,Lì.qe of heing extremr:ly :la::y 'r-o 'l earn and

us1, and f ulf ills nany cf i:ht: common c{iting recuì ranent s.

41
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llo'ac v+r, ,JÊr rio a,lmit t"h¿.ì'- itl thr ,lesign of 05*DIT too mlch

bi m,r was spr.-ri+- rlevr.,l-orrinq faci-l íti-cs to do f unctions; which

shoul'l havc. brr.:n sup¡rli ¡,1 by an opeï:ai:inq svst-en.

We do not- ergue that a comman',1 lailguagr:.shorrId.br.r

+ì:canr and C:-fficuli. tc llarn, l:ut. t-hat it should be nor+

por,ùerfr¡l than lhal- facility r+hich çIas prDvirl+d in OSEDTl.

There ar3 tu¡o qoorl reas;orì$i fo:: this. First, a po¡¡erful

Õomnenrl lanquaqÈÌ *lìah,l ês a user to quir:kJ-y sp;,-cÍ f y exacl-lY

wh¿rt hc ru'ants d-one. Althorrgh t-he ex+cuti<¡n of a qiven

commanf, miqht be ,eÍpensivc,, sav-inqs will Ìlr: rtralizel in

lob'er line cDnnÉ:c*uicn ì,i-m:rs, lowtr ¡¡apni.ng lr:arls,

rlimination of. hu, IIìû.i.ì. er:T:o1rs, ,,ltc. Sr'eorrcl 1yr't? con+.-end that

.r rÈletively siua1l sub:fË-.t of t-he t-otal us:,riL; r¡f an editinq

.:--yst*in will pr'lviðe mcr:st of the usagr ou t.hra systen. fn

oi.her i.¡orôs, we c.l.aiin t hlt- thcre ¡lf $ tr*v*)rydaytt iìni,r

ttoccâsionalnt u:iûrs of a :.-ryst.en. V,lrY of tr:n salesrn¡-rn,

arlministrat-ors, Dat-a Procr:ssinq nanagêrs, and o+.iretr

ua r-qina11y inte'::csted ptrsc'Ils bolong to the "seconrl grouD.

This has I aad to the içqui¡:enen+. that strch sysitem.'i b':

designed for the {)ccasion¿rl use¡ on1v. f"l¡ r:1aírr rhat- such

reasoning is Êr/ery bi*" iìs invalid i:!,s i¡ou1f, h+ that of

designinq a sysr.tär wl¡ich r*eiqu.i::r::d a long timl t o ma-ster.

An effectíve comnand- languaq-o r¡orrl4 be composed of at

1c:rst t,r,to ¡:arts,: an index system anrtr a,iata pars,:ìr. tr'ie wi.ll

consider these t¡¡o se;paratol-Y,
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An index system shou Ïcl ;orovirle {nan y airls to a

progtanne:: in th: ar€a cf Cat¿r hrousekc.e:rring. The OS utili+.y

Þroqrams hav-¿ Ir:ìmêined r:sserrtially constant- sinc+-'the carly

relcases of th.: operati-ng system, anrl do not p::cvide

sufficir.,nt srrpport- for a t-,?rni"na1 user (or anyone e1se, for:

that matter) , Tt is 1u<"iicrorrs '"hat a terminal user is forcetl
t-ç create and s¡rbmit a batch joi: to obt..rin a listing of his

data s+t on the ìrigh sp,:cd Ërint*-'r. The ilrrlex sy.sten

mcnliontfl v¡ould prepare such a job for the us?r as w-rll- as

hanille all utility functions.. Fo:r examplet" it coul,å also

hantll.e backups on d.enand, accounl:ing for disk spacÐr rê1+ase

unused spacÐ ir: rlat-a sets, provi'Ce annotation of i:he

conternts of rlata setsr provid* a cert-ain i1 mount of securit_y,

rtc. In slrort, thr obj<+ctive l-s lo re l--i.eve both the

proqrailìerër and the ilr:;tallation of t hc cht:l-e of preparinq

and running util5-ty proqtams.

The oat-a palsrlr provid es comnands t.c ,rd.it wit- hi n a

qiv,en dat-a sot. Jnst how ihis sect-ion of the command

lan;¡uagi3 should bç: designr:<1 i s not- inmediat.ely obvious. !{e

have simula*"e11 a feu por:;sibilitie s by means of a SNOBOT t 1l

prograa, but it seeus very dif f iculi- t o resolv: a nurqber of

q'.restions about tiri-. desi.qn. F<¡r: exaruple, consider the

CiffrrpÂcês between an edir-or r-¡hích operates orr lin+ numbl.rs

leq. OSEDfT) and oní¡ vhicli ox¡orates by scanning for a qirren

r-'onttxt (eq. TSCJ nDIT r.ii-+h TiIXT files) . Th:: 1ì ne numb,.=,r i.s

to be preferred rvhen it is difficult to speciiy coni*ext,,rg.

vlhan locating one of :-iÊv€râ1 END statene-rrts in a PL/1
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pi:cgran. I{owtvei., line nnnrbers are n¡rt at all li¿rtural or

corrrrcn.ii:nt when editinq Eriglistr t.lxt-. The solution is

orr:bably rro allou¡ both mÈans of spr:cification, anä rnayi-rn a

fell mor:.

Har¡ilrg sturlied" several sôuic€ eC itinq packaqes, !rê

r'¡ould conclnùe that none of then have: rea11y solveð t:he

problern whi.ch tÌ:-cy sef- clut +-o sÒlv-o. Fla hav+ also concluded

thlt t-he major rÈa:::Õn for this is the greai ,lepelndency i:hat

an erlitor, ancl indeed, every proqrarn run on a machine, has

on th,: operati.nq system and i"ts rìat.a nailagement ccilpon=nrs"

03/360 iloes not provirla a gcod basj-s; henc,e any artempr at

an editor will ba at an immerli.ati: disadvrnta<¡e,
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Ì{?PE}IDIX À

Û:ìEDTT TISEJI'S GIIIDE

I}iTRO DTCT IOTT

OSEDTT is ír util-ity progrein available unCer t{ü.Èl for the

purpose of sdj.tinq AS/160 dat:e. sr¡ts online. The comm;¡nds

avai lablL: under OSgDIT fa11 basically intr: two vari.cti.:s:

thcse involving rlata maDaqe níìnt operratio¡rs {":,g. al locat inq a

nû$/ clat¿r set Õn ,lis;k), ârlr1 t-tioso which arÐ 11si;d to erlit-

dat.r. B::rcâusê rûany cf i:he conmanrls have sinilac operancs,

t.his intrcrluct-:-on r+il1 riescr:ihe soät? of the operanã,s

ava i 1ab1,:.

Th* s ynt ax f or d escr ib inq â conmanrl con si:; ts o f the

comnand nanÊ, f ol 1 owe,J. by a list of p{)ssibl_e op::rands f or

this conmanrl.. Command n¿ì.fiì€-)sì have lcrrg anrl short f orms: t-he

strortcst forin .is underli.n+.4 in thís der;cription. Tf an

{rpiirû.nd is optional, *"hj-s l+il1 be indicateC. }-¡y o..ncl-,r.sinq 1:ìre

op.rran.d rlescri-ption in brackets I l. op+rands can he of two

i:.yoes, keywor:d or po:;l-tional . À keywor,l opcranC trrìs an eqrral

si.qn iinbedded. j-n it (cq. DSltÀt{A=XfX). Th+ order in which

k-eyr+ord operanrls appe.lr ilr t he clinplste c,:mnan rì i,s

irTi=1+vant. Op:ran11:; al:rJ del-ínit;-d tly eitht,,r comma:s or

blanks. rf an opria¡ìd r-:ont ¡rins ôn+ r¡f ihe prrrrctuatj-ori

charact-¡,.:rs comne, et¡la1 siqn, parent-hesi s, ,.)lt sinqle l¡ucrt.:,

t-hi.s operand must ir.¿ eltcl-csr¡ri i¡l single quoi-:s. Tf .1 =i¡,q1e
guo't-:ri appears in srrcir a qrroterd st::in¡1, it nust be
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ltaprÊseried by +wo si.n"qlc c¡uot,:.:;

Th¡:, syntax r: ll certain opcra¡ld f j-ells f ollows.

dsnanc - iepriìrst:n+.: s a. rla-La:;a+. nalrìe wit-Lr en
cp:icna1 mÊnbGr nen+ ,,:ncloserf with.in'!larÐnthese.s folJ-ovinq i-t. lÇ, dsnarne sta¡ts
with a pe:-io11, ¡i !.rser srrppliecl plnfis 'i{i11.
þe pr¡,-fixetl tc the <1 sname.

volrtne - rÊJ-)rl;sr:tlts a volume (or d isk-pack)
nail(ì-. Vnlr.urre narn es ¿Ìre sí:< chaLacters in
lengt h.

space lìeprÈ,.;+nt:; a spacrl par mi¿ter for rlat.a
set'. allrrcation. Thj-s pararflÊ+-e¡ i;:; co¡1e,1 in
exactly t-he isame manner as l_jrat. in .Job
Contiol I,an<yuage i4l.

45

'1 ch r(-jpr?s.rl:+-:'l +

in exact-l.y t-
t,r.rìquaqe. Four
nanely tRECI.,
Th':se m¿ry be
'l ¡! ¡ - *-
-L Ç t. l. q:1..;> .

ìrc DCB op.:ran,i., anrl is co4ed
he nannrlr a s in ilob Control
suh-op+ranSs ûr(? i.r.r¡ai1ahle,

BLKSIZC, RECliM, and. Ð5oRG.
abbrevi aten lo *"heir f irst

sÊq-no - represents â sè{trìÌÊncai numb,¿c ranq3.
OSEDIT seqìÊnce nunb':rs are speci_ficil in
f ractional forn, with a rlecimal- point
assuncd in the mj.,ldle cf lhe eiqht-,1iqit
s;€quence nunber. Thrrs, 23.5 repr{ìsents f h;
seüuerrcc llunb.r 00235000. A iaage nay bc
userl in place of a s-ilrJl-ç s'lgu.rnce nunÌr¡:::
in al l comrnantls. A ra:ìgrì i:; sp+cif i':,1 by
speci f ying two seque ncrJ n unbr:rs :lêprl.rat.að
by a släsh. Ior exampl.', 23,5/4 3.002
rcpresr:ntri alI s*r1rrence numbe:rs in th.¡..
range 00235000 i.D 00410020, Eit"her end oE
th: rangi) aay be omit.t,l,l so that /5
rÊFìrescints 00000000 to 00050000, 5/
repres;en l'-s 00050000 'uo Sq99C99q , and /
represents CI0000000 io 9,q999999 (ie. t h.'
entire data set-). S,equ::nce numbers in
OSEÐTT are kl,'pt from coamanrl to coinmand,
and do ncìt have to b* rèspêcified i.f !r]ì€
iang€ of operai-i on 11 oes n'cù change.

pr',.f ix - i..s n:.-;ed to sper:if y a pref i x thal is
applietl t-6 DS lf AHîs.

colu¡nlì - i s uscrl to specif y colunrn l imits ovÊr
which s(jar.Ì ccmmanqfs r¡i1l- opacate. Frlr:
examplç. (3'45) denotes columns 3 to 45.



pAG 11 41

Dåi;\ S JT'I' CO[,1IIANÐ)ì

Å.LLOCATE - cr''.ates a r?t¡r ilisk åat-a set.

ALLOCÄTE ÐSl{AtlE=flsn;1n,:
@Ufl:I=vr:lume
S PÀCE=.space
I DCB=dcb 1

eq. ÀL DSN=RtlffGtR.XXX,VOI=TS0001 ,SPÀ=(T K, (5,21)

This connan,l crea+-cs a data set on t-he disk pack
TS0001 with the name of RIIGGEn.XXX. Tii: Cata s3t,
alloca te d wil-1 have f ive tracks as a pì:imary
':xtent,, and a seco¡rlìa_ry allocation guantity of t wo
t racks. No DCR in f ¡:rmati on wil,L bc su ppt ietl.

SCR ATCf{ - ilel.ct-es an ex j_sti,riq <lata s+l--.

SCR ÀTCH DS NA PI}J=åsna mÈ

VOIIIPIE= voluinc

llhr rlaia se+-
p0rman cn tly a¡rd
Both the DSN
reguj-rcr1.

FETCiI - pr'sparos a dat¡r set fr:r updati.ng.

FETC H i' DS NÀ I{I= ds na n¿ì I
I VOLU l{E=vo lu mo. I
I DCB=rlcb I
I RnNû¡{ I
I NO ì{ürl I
I ctEÀn .1

l" IOTH-ER I
i r:TPPER I

PENUiÍ - cl¿..r a sêr- j s r-o tie rÊnunbere,l
NONtlt{ - daia set i:; ltnnìtmbered.
CIEÀR - us¡:d to FrlTCH an e mpt-y dðt.ì si:t.
l"OHER - l:e¡mina1 i-nput will have loi¡er case.
iIPPER te::ninal input r¿i11 ha'¿,: nir lowr.rr case.

Thç: FÌ.,"TCfl cr;nmtrril ifius'" hre üsÊd to =:ìtr!:ive a dai*a
sel t hai is qoi n r; to br: cdi t::c1 . If a dirt-a .:ict- is
beinq creatoå, t h.i CTEAR option is sp,:cif i erl j-n
the FE?C[[ comm¡r¡rd t-o judicatr thar- no ;lata ser is
t o bç FllTCHefl. Th¿: t0!'tER and UPpEtì cùmmands have
no i:ff¡ct on l:.ira oata se+* heing edìte,l: tiiey ap.l1y
onl.y tc tTpcwritcr e,:ntri*,:s. Lolger case iteus in

ic'l"ent if ierl in tìris coüìman
i.::retri-rvebly rr moved f rom

Al{-Ì an'1 V0Lfll{E param+ters

d is
Á-.' --t¡

.t l' aì
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the f ilch iiata set wil-l print. âs I ow':i casE in
bo+-h l,()rfER anti irPpE mode:; of oper,rt-i on. Notn iltat
UPpEB is the d.:fault mo(1ê of op;lrat-ion.

SÀ1/E - wr:-+Ços current- work- .dara set to Ci:;k.

S AVIl

DS NAI'{E
saq- n o
F ENUI!1

NO NÛ i'T

TIPP ER

|- ÐSJÀ I{E=¡1s nane I
f VOTII ¡{lr=vo Iu me I
i DCB=rlcb I
I seq-no I
I RE]f Ur{ I
l- No NU:{ I
i TTPPER I

¡r,:quj-ro:d. if nÕ: FETCH clsname.
allows SAVÎ ing only part ,:f th;: Cala set.
ËÊnumI;e¡s r:scords in writt:ln Cata se t-.
causes s"querìce numb.er: f i r.r1d.s to b¡--. l¡Iank'rransl-ate SAVId c1 ata set to upper cjs.:r.

I PF- EFIX=pr ef ix l
fDSNAnB=rl.;namcl
f ruUUll=volume'l

SAVE is used to nake the changes ênter+d ai: thc
t erminal Ðermananf... if no data si_.t_ j-s s rreci fi,:d,
t he il¡rt a sei from which t Ìre pl:eviÕrls i..ETCH
opelrat ion Has rl o:re is used . A certai¡r amorrnt c¡f
editinq is possible tlui-'i,ng a SAVE opi:iarion on -,he
seguenùe number: fi,;1d.s. The RENtJl,l ,:ption renunb,..,rs
th.c secJu(ìnce ficltl, r¡hile thr ilONUfl oprion
ovêr.ì ¿'¡s +:he sÐ{{u.e nce nun}:er: f ii,. l,i '¿ith .bl e¡i}-,-..:.
T Ï¡e Up PER o pt ion ¿;r€,tt sl-a t .: s al l lower ca s rJ

characters irr t-hc dat-a ;set to upper cilse
characr*rs. A ::ange of sequÊjncí: numbi::ts ¡nav be
speci fied to l-imit t-he amount saved. This iras .,he
ef f ect af. delct inq all cards uhosr: seguencâ
¡iumber.s d.o rrot lie ir. the specifíeú ratìq+, A laJ:a
set na y t,hus be broken up j-nto s+ veral sm¡¡.ll+i
c1 ata s::ts accorrlj.ng to s€Çrle¡ç¿ nuinbel.

SET - se t process ing tlefarrlts.

SET

The SllT commarrl a]-1ow,; e default .lata set naníl to
be sp+cif ied. This r1eû Ê vill- hc rr.stlrl in all
comman<ls for which t h+ C.¿r ta si¡ t. nanë il; optio¡ra1.
A åef,rul.t Volttmer iliìy ¿rlso b:::lnecrfi+d, Tf ir i-s,
and flÕ VûI"lJHE op*:ranti is specifi.;d in a comnanrl
for ''¡hich -uhj_s c-.peralncì is optional, data :;st
searchr:s will b+ ri.ire cted to l-his vc1un,= anrl then
to thr: systen catalr_rg. À ilata l;et- lìarne nìay be
pr+fix';rl by sett-ing a prefix wit-h tht: SltT command.
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wit-h LlThereal-tr:t:,
nori .-¡d ,¡i 1lt.L- !J \

EDTTT NG CCi,ii{.{NDS

al-l DS NAMn oprr:arr.r1s r,rhich
havr: t he pref ix ¿r ¡:p1ieril t.

S¿ ATt
-i-h e m.

LIST list e].i:m+nt": <¡f work Cata s.ìt

LIST l.s*g-nc, l

I} ELE? ]]

The tIST r:ommantl lists l:ecord..s froir t-hÊ vork data
s+'[ t'.,. tI]e t;rnina1. "firis allol+.s th¡:: tlata set_ to
be inspectrld b+fc¡r:ç an,f during aCit-irrg çlperaticns.

ÐELETE - rlel;:',-+ I:i.:corrls i r wclrk dala s*:t.

f si:q-¡ro I

CtIAIVGE - eilit work data sÊt.

CIIA l{cE I seq-no I
sca n- it t-. m rc place me nt-i t,:rn
| :;c an - l t eur r- ¡,',pi ac Êmen t. - i-¿e-' n
f C0LBl"lN=colrrnn I

+9, C 3/5 ABC X t FI Nt ÇQ0Ð CCt= 12 t56l

denotes change all occrtrt:encrr-ì of ABC to Í and. al1
occrrrrcncn"s of UhN t-o 0A0a i-n co.l.unns 2 Lo 56 of
cards in t-he ranqe CI001C000 to 00û50000 inclusiv*.

ACIiAIIGE - chan!;es fi::st occnrr*etìce of charaeter stri nq.

nCi{ANGE I seq-no I
-lcan--i tem rÈp,laceûletf -1-tem
[ !$nun=co lunn I

Th"is cr¡mnanrl is j_denr_ica1 ir) CIi"\l,lç8, ç.xcep¡. that
if, stops after m¿rking onc chanqc.

.l
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TIl.lD - scan \doirk iata :iç.:t."

FINÐ i seq-no I
r;can-i+; en
l- sean-it.en . .1

i COL{llilN=çoIumn I

The FII'lD c¡rilmand is u.sr,fu1 f or ,scanniaq ¿ dat a set
r+hich is ej.ther nof- linc nrrnb+r-i;f,, cu is
unfamiii-ar to th,.: r-trjer. Notr: thirl inore than one
it-i:m n?ìy be specifisd âsscan iton.:;. Every carrl in
the s!:,qurlrÌc€ ran,.le which contilínrj any of r.he
speci-f icd iicart i'Lams is; liste 11 on th+ tr"r:mina1.

AFIND - scan scck data set for fir:st cccurrsncc.

AJ'r n D

Th; À

t hat t
source

I seq-no I
tìcâñ- item
I scan-item I
i COIfIIITII=column I

FIND command is idr:n',ica1 to FT¡1Ð, except
he first -.ji¡c'-,'ssfìr1 ma+.-ch of a scar] item to a
.record a.er:minatcs th+ IFIND ccnman,l .

y segrilencl.,. numbrrs f or inpi¡¡.

:;tart /i-n"c"r

irst- soquênce trr.lmber gr,.ne:.*.:rt eti..
ncrenettt Lretr.ree n sëgu,?nc,? n utnbts rs.

au1otlt{I - su¡r;r1

A I]TOLTIJ E

s+-a rt - f
incr - i

fn AIITOLI¡lE norfo, a linr b*qinninq r+ith ri i.:;
trr,.ated as an r:rô.ì n:rry OSEDIT connand. ¡{ûTOLT¡f n
node j s not lef t drrring exÊcut j.on of this conmaliil,
If a lin+ ber¡i p.¡¡ sf'" cnÊ of these 1å | s is deleta,l,
at)d i-he resulting cald imags is i:ntr-recl i nto lhe
wonk r.lata stl t. À{ITOLIN E node is r.erminat ed by
entering íl nnlL Iini:.

EN D - t c¡:mínai:.).s QSEn IT s+ssi-on.

gg!
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P.PPgN)IT B

COq DSECT

Thr:: tollowing a.ss+mirl,rz: DSECT s1:ous th;: paraÐl etel: li:;t

ttse,l f or ca 1.1-ing CO ¡{, t-he OSFIÐf T dal-a mana{tenent I nterf ac¡r.

COP DS ]JCT ,
COPBLKSI ÐS H

COPI,RNCI D.S N

COPÏOB Ð5 8F
COPSBEK DS 2F
CC}PDEBP DS T'

CO PDS }I DS Ct4I+
CC?VOL ÐS CT6
COP}I EI1,I D.S CLB
COPDSORG Ð5 X

CNPRECFIII DS X

COPTIOI\IS Ð.:; T
$!{nITÐ [:Ç'J tf80l
soPEN EpU Xf 40 |
$NOI')AT'n EQU ïr201
$ ÐKTE¡I D EelJ x | 1o I
$N0nNQ ÐQII Tf0Bl
$READ EQIJ Xr00t
Sct,oSE EQU xr o0 |
COPISTAT DS fJL3
COPTRBÂL DS A

COPÐÍ RCl{ D5 X

DåTA SET BIOCK5IUE
ÐÀTA SNT LRNCT
IOB
SEEK ADÐIìESS ÏN TOil
POINTER TO DEB
ÐAT A S ]IT NA IlIE
VOLIT$ E NÀfiR
¡'l Ell B E;ì N Al{E
Ð so ni;
Tì 3CFI,l
OPTIONs TO COI{:

OP E}I FOR O I'TPIJT
DO OP3I,I
ol"1ïT Ð¡\Tü CHECK
DO EOV OPERÀTION
ì{o DSN ENQüEtrÐ
OPEH FOR TUPUT
)O CLOS E OI?88

L JTST B[OCK IN DS

TR ACK B A],A I{C 11

ÛIRECTCBY COUNT



PAGX 52

å.?P Ð¡Ì1I X C

:JAIlPLE ?DRi{ I}iÀt SËTJSIOI,I

th': follow:.ng is a .-ampIe of hovr the usÊr intnracts
ei¡ith oSF:DIT. Tb= siatr:ria1 on rhe lcf+. .f,:rpresenf,s OSEÐIT
conrmarid.s; that rJl tire riqhi. j,s rlocumr:nt,ation.

fe dsn=rugq{:r. xxx. da!--a ThÉr FIlTCH conmand sp¿cifi*s ,*hai,
data sêi- is to bi+ c. ili+-ed .

l. / List the ilat-a set. The slasl-L
¡¡ith no operandr; i-nclj.cates that
; ho en j:i rç: da ta set is t- o bo
1ist,rC.

00 0100C0 X: PROC; Li:;ting cf thr: rtata srt.
OO02OOOO DCt I EXTERNAL;
00030000f=I+1;
0004000c END;

2.1 úcl j external; Àd,l card i mage 2.1, or actuall.y
tlû02100C sinee OSEÐIT sca"le.;
sGquenc€ ¡rumbers.

The CL{ANG}l cornnand instructs
OS EDTT to chillLgr=: ¿rll ifccurlellcls
of 1 to J on ca;:d i rnaqe
00030û00. The t--hang.-.d imaqi: is
printerl for verification.

"Sir've -"he rlatir set back.

En t1 lire sr:çsicn.

c 31i
00030c00r-I+J;

S?r V!ì

':rn c
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