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CP-67: O~e~atillg~ysteills ~u a V~rtual Macbine 


(GH2J-l~~~-J) -- N~W--

** NOTE ** all illdDuals have Deen ~evised Lor this 
-r:eleaseexcept 'v1:i2I.i-\Ju6v-Q" Also# maulJ.d.l Gli20-102~-Q is 
new with this £elease e 
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CM'::> VeJ.:;jlOI. J. 1 J..llcluues t.il~ to.J.l.O\OilUY system r-eilU€!fi'ents! 

Installatlcll OL t{eled~e' 20 01. the OS l.uuJud'::le pL'oceSSOI:s-
Assembler:, fUhTHA~, ~L/l. 

Up'JLddiIl'j drHl eAt-'J.LlS.L<JIl 01: thusimuldtJ..<JH 01: lJ.:i tUHction~ to 
ins ur:e lJr {) per ope.rd t~on or til<.! l.dllg tid '::Ie 2.l'ocess or.,.. and tne 
correct execut~ou CL tne Lesultafit Ob}8ct caue. 

l~ ePl ad ta error to l'y~e I 
::i pe ClL icat..: lOllS 0 

CClllmands 

New nami ny COll.VeIltl.On 1 OJ.' S OilL'ce rail tllles ;.,rile," re Di Dame 
CCldlOtCS olJCl:atl.on dllU Lelatl.()llShlP to otuel routines. 

I ' 

CP-b7 Ve~sioli 3 Level 1 CuutdlllS tlle follow ing malntenan-ce and 
periormance ~m~Lovewents. 

I~ Llil::JI:OVe;Q sub-routine ..I.inKdse:s U ..H: h.~dllily used 

'routlues v~a tALk 


[10J.1fy pa'::j€ ;3€..l.ectl.OH d1.ljoCl.tnlll to use r·e.l<:n-eIlC~ 

bit. 

rte- COdiH~ of scheu U,.LBr lD.L')PA 1'''': d) LO reduce 
~ ne f.t iC.L(;:llc.l. e s. 

Elimloatlon oi SCA~ illdCLJ tuat yeu~Ldtes SLT 
BPQ .LHstLuct.LOa. 

SU~fCLL ot eMS file 1/0 by US.Log U1AGbOS~. 

Support ot CdS Ujlll.UUC pdje release b1' USl.fllj 


DIAGNUSB .• 


He-couiny ct i:'iWGINT tOL' d. better: scaedulec .tntel.face • 

• 
~ultifle ~a~e r:ed~/wr:1ted on tna 2301 drum wnare 

posslble. 


Misccllanecus chan~eso 


Ser-V.LcedDl.lity [UlLCtlOILS. 


http:olJCl:atl.on
http:COll.VeIltl.On
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In V2r51.0n 3.v LtJS.st.lt:tloit~ll t.lll:ee US/JoJ lau':;jud:jeprocesscr.s: 
ASSEi'ldL':;rx (hel.)I, l'viHRiUi (LuUlJ!J..iei:-t'(eL 14" i..J..DJ:dtY-rlel.ld), FL/I 
(hel. 10). for -Jel:;;.;ioll J.l, d:'-:..l processors dll0. .:;u!-,porting 
l~Drdrids ard ufyrade~ to us .dalsd60 ~0. fue aDject (TEXT) decks 
c£ all cCillJ!onents or eden ~r0C€S.5Ur veL8obtaJ..lled Dyassembling 
toe source code dC'1U:l.l:IJu '[rom Plu. fnen, all 1X£C pLocectUl:e 
(-GENu) was wI:l.tten to C.L'0dte J. 1lIOllULu: uverldt .structJ.Le tor €d.cn. 
f[OCe~SOL, e.g., FO~GEhU to~ iUhTRA~. iy~eL component code has 
beeu moditie;.! cull' alleLe ueceSSd£:j to 1.li taLLdce li1.th· C!'lS OJ: to 
cor-reet a seVt.:ne en:or ill tue type I COlle. Such ll!ouJ...LicatiolLs are 
Jocu~eDted 1.il Lila Lilst.dlLdtJ..on GUl.de, GhLJ-0d~1. 

Ihe CMS language-processor LutBl:tace ~OU~2U~~ det~rffi~ue the 
r€ad/~lrite d.lsk wl.tl1 thG lllo~t dva.iiai>le space, 41H1 use tha.t disK 
to IDdJ..ntdin it;;:; u t~l.l.t i dd ta 3et,,s dun.n-j tn.oces;.;~n,=,. by corLee tJ_Hg 
the probleill VlJ..t.h tneFILlJj)Ef cOlllIDauJ, tlle user: ildS au OS, JCL- type 
capdb.l.ll.ty to dctllle Ute CUdL<iCti-:l'l.St.l.CS 0;' a. data file: 
blocksize~ record leu~tnf tecoru tormat, reSl~ent. ueVl.ce typee 
Fer: eJCdilq::le, <.1- user- may re'jU0st:tH output fl.1.~ on t.aJ!e, disk, 
console, puneb, or J!rlnter. 

,~. Ihe PLII compiiec ,celeds~ ~v, uses d dlffereut L.l.nkaye to Library 
Subr:out1.IleS tUdon Jill pLeV.l.OUS Leled.:3es. f;terefoJ:e, j .. t,., the r:elEase 
20 Subroutine ~iDrdry lti t.O De used, user ~rograms must be 
re-compiled. 

http:CUdL<iCti-:l'l.St.l.CS
http:capdb.l.ll.ty
http:V2r51.0n


PAGE b 

~i.. 
In oruec tOSUPl-0Lt tile Ij;;,) l.d.lI':ju"'-jL! pLO(;e:'i~0ts#dnu tll\:: ':l8nerdteu 
object code, S.l.lUu.J..d.tioli undel: L(1':; ntis l)l~ell ..;x.pdIHleu. When a 
processor or a u~eL-wc~tteu 

us-type LUBetl.OUS, uS J.S Hut 
ccntrol. ConSe~uentlYf l.t ls 
tu troll tines to .§iDl~!3:.t~ .l.n 
functions. 

lhese functions dre Sl.luldteu 
frem the pr:oceSSl.llg pro-j[dill, 

pro':lralU ~s execut.l.ug dUU utilizing 
0 VeLS'de iug tn..!:.;;> act~oll c (;l'lS is 1.11 
oat OS ~ype I code that is in eMS, 

te LUiS of, U1S certd.Hl e s:::;en tlal OS 

to Y1.ela tne same results dS seen 
as SpeC.l.l.l.ed by OS}r:ogl"alD lcyic 

manuals. However, they aloe SUptlor:teu only to tile extent stated in 
eMS documentation dud to Lbe' extent uecessary to successfully 
execute OS l.auguaije lJrcceSSOTS. the user should. be aware that 
restrictions to OS functiun~ d~ vlBweJ fLom OS eXl.st in eMS. 

The as tunct10n~ thdC 

MACIW 5 V;.; 

'rl.~1~ Numbec------.---
*XDAP \,;0 

WAIT 01 
("'\ fOST 02 

l:tEl'U.dN C3 
G .t:1'l'1 Ii IN (;4 

FtiEEMAi N 05 
l.INK 06 
XCTL (7 
1.0Ai) 08 
DEL.t::T £:: 09 
GETi1AIN/ 

l' HB~L'lcl. IN b 
*T1.ME 11 

ABEND 13 
"'SPIE Ji+ 

*bLDL/flNU 1d 
OPEN 13 
CLOSE 1.0 

*STOii ~l 
OfENJ 2.2 
TCr.OSE .d 

*OEVTI'PE ,,4 
*wrO/WI0H 35 
*£XTH.ACr 40 
*IJJENTIF'i ~ 1 . 
*ATTACH 42 
"'CHAP 44 

('\", T '1 111 t: rl 40 

*s'rIl'1E H 47 
*DEU 40 

(;MS W.l.Ll Sl.WULdte dre: 

call.,aJ. rill.en d cOllli'l.l~r litieS XUAP 
Wa1.0 LOL ~ll 1/U complet1un 
vost" lHe .L/O cOlt!pletl.oa 
return tL'Olil <l LIHK-to routl..lle 
COHdl.t.!:Ol1dlly aC'.i.ul...re user tree stoL"age 
.reLed~e user-acjul..red tree storage 
ll.lil\. COIl tro 1 to another Load phase 
dei<:::te f tnell l.l.IlK controL to another load phase 

I 

! 
i 

redJ. J..Ilt.O CuL8 
~elet2 d lUddeJ. 

WdDl.puldt0 user 
jet tne tl&e of 

another load pildse 
phase 

tree stuLdse 
jay 

aDUlt ~ruceSSlllJ, aod 
alluw t! Lo01 Gill I? r:ogra ill 
.!:lltecI:upts 

maHLj?Uldte siwulatt'!u 
activate d data iLie 

enLer D~bUG 

to l.H te n.:eiJ t program 

pdr::t.l.tioned data files 

JeactLvdt~ a data i~le 
illdnLp~ldte paLtit.l.on~J Jirector:l.es 

·1 
! 

actLYdte d data tLle 
teill~or:aL.l.li ~edGtl.Vate a ddta tLle 
obtaJ..ll device-type pbyslcal characteristics 
COffimUHl.Ca t.e with tne console 
ertectl.\Te NuP 
e1:.tec tl. \Ie ti OP 
e1.l::ecti ve l'll)i;l 

effective NO!? 
. ..... 

.,I 

el:l.ective £lui> 
et1.ectlve d0P . I 
er:,teCll..Ve hJt' I 

http:l:tEl'U.dN
http:SpeC.l.l.l.ed
http:certd.Hl


AtJUUMI.) ~ 1 (~:i<llll'! d;, IIU ~l~ I)1'\ 
~LNI.i ~J II U L Lt·~ t..l Vtl iHJl' 

1"1:0:. t: DUUF '.JI l:t.!lu~;.\.~ '.1 1 tUL' ~.tutd'.lIC:. UU'·lt"l 


"'SlAt: u0 allu\;! t'1.'UC0~:i:':d.il'J pLO'jL:cttu Lo d~<';l.p!t\;!l: 


aUllt· t conl.iJ. t...Lllli 


*LH.TACH u~ Btt~ctl.ve HUi> 
*U1KP l' 63 ei..rectl.Ve NuP 
-"lWJFCB 04- oLtdl.i1 l.lIL·ormatl.on trom J:'ILHDEF CClilmanCl 

"'SINAi) 6d nandle Qdtd set error Clludit10ns 
*EACKSi>ACE 09 Dacku~ a record on a tape or disk 

GEl/POT acces~ sy~tem-bloc~ed data 
it£AD/WRITE dccess system-record 'dat.d 

\. 

*-sil!lulateu l.n tne tranSl.ent rout':1,.ne IIS0SVCTH". 
. •• _., ....<::it'. 

~be maniFulation ot datd l.S yoverued by dll access method. To 
facilitate the execut.J..cu ainuS Cadell ul.Hler CL"lS, tue processing 
pr:ogram must IIsee lf · Jatdds 0::; would present l.t., for insta4ce, 
when the pr:-ocessors eJl,l?ect em dccess metuuJ. to sequentially 
aC{luire illfJut .sOUr.Ci~ cdr:ds. ":1"l::l iuvoKes its seguenti.al access 
method dnd passes data to till! pr:oce;.jsors J_H the iacma t tha t the os 
access methods would have ilco\luceJ.. 'filer-eiore, data appears in 
core as i~ it had Deen manipulated using an us access method. foc 
example, bloc/\. descx: "q)tcr word£ (iJDW) I butter: p.ool. lIlanagement, and 
variable recorLi s are III ain,tailled in G are as l.i all OS access method 
had processed the data. ~he acEual. writl.og ootoandreading from 
ths I/U device is handlEd by eMS l~le mana~e.eot. 

The work aitha Volume Table at Cootents (VTOC) and the Data set 
Control BlOCK (£SCH) is doneoy d Mastec File uJ..rectory (MED) to 
lD.ainta~n disk contents aud a tJ..Ie Status fable (PST) for each data 
file f respecti.vely. All diSKS are ~ormatted 1D physi.cal blocks ot 
829 byt'9so 

If the filemo~e uumner c, a spec1iic data set is set to tour (:" 
eMS will ma2utd1n the U~ LO£illdt within 2t~ owu format ODtO the 
auxiliary ctev2ce. That 1S, the uiock dnd recora descr~ptor wcrds 
(BDW dD>1 RDW) aLe written aLoug lLi.th the (lata;.l.! a data set 
consists ot blccf'~eli recoLds~ bloclcs are w:ritteu at a time c · not 
J;€cocds. 1t the tl.lelllo<ie UUillDEH' iSllot 4, eMS ~Il.Il debLOCK or 
enDlock records so tnat the ~MS format will De maintained on disk 
- regardless of how thE prUD~em progcaw has written or read the 
data. 

eMS '1 1.11 also Sl.illUld te the spec.U~J.c methods at wau1pula ting data 
,sets~ A data set IDay be dccessed: 

directly identitY1UY d record by a Key Dr~y its relative 
loslt.l.Oll wl.tniu the 4ata set 

partitioned seeling a namea member \uttnn -an entire data 
set i 

i 

'.j 

http:writl.og
http:seguenti.al
http:rout':1,.ne
http:l.lIL�ormatl.on
http:04-oLtdl.i1
http:Btt~ctl.ve
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P~GE d 

SY'l ue n t i<1 11y dCC8~SlU~ ~ LeCOCQ Lll d Se~ueilce relative to 

frece~Luy or followlny items. 


eMS will al~o simuLate 2ort~oft~ of . control bloc~s used by OS:to 
~ustdin d p[O~rdW riurioy executlOU. ~ach bloCK w~ll be documented 
J.n detail as to whicn !:Ol.ots dLe Uldl.ntd.1.Hed by t..:I"lS dUd which are 

used und.er as. 'Ine contro.!. nlocks ,11:0 as r:ollows: 


Cl'l.SCV'l sJ.ltul.ates tD~ CommunLCdtlOn VeCt~r Ta tle. 
1.0caLioH 10 wJ.l.l GOntdLn tne au~ress ot the 
CVT control. section. 

eaSeL) 	 ~scdrved out oi SYStdill Lree storage ~hen€yer 
a kl..i..ED£F comlUdud or- a.nDJh;;N (SVC 19) is 
l.ssued tor d J.d.td set. THe CbS Control block 
COllSl.stS 04 d file Control. dl.OCK (feU) for the 
data tl.ledD~ simulatJ.on 0.1. the Job File 
ContLol l:LiOCK lJFCJ), iIlt-ut/Output Block 
{LOB) € dB,], Data bxteut ulocK (DEB) & The name 
o~ the Udt~ set l.~ contd~neu ~n the fCB~ and 
is Cb~d~neu £romthe FILEDBF ar9urneut list, or 
trom d preJet~rmiDed ilIa Dawe su~plied by tbe 
processJ.!l-j j?r:9Dl.em pro<:jraili. j 

. 1 

, . 

.(\ 


http:j?r:9Dl.em
http:simulatJ.on
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ELLOL cecoveLY fuc d~SA dU~ ~L~uteL 1/0 o~erdtLouS has been 
consolidated into a common t:! ..-nn- nd.no.ll.n'j r.:out~ne. The routines 
atfected are descr:iaea belo~. 

fQRI?Q~:f: IOEriH is a. tdvl.e fJr-ocessl.u:j pro,:!cam i:'rov~diny c~s !:lith 
centrdlizeu 1/0 errorr~covery. The devl.ces for WhiCh recovery is 
pIoviaEd dre tne L311 ana 2J14 Q~ruct access sLordye aev~cesaud 
the 1403 pr~ntel. 

lJ1. SKI C, PiU NLLU 

~~~~~A1_Y~~h~1±~li: wneue~~uuc ~"l.riliU or J1S~lUli.8.f the system 
rout1..nes tndt fJBr-i.orm the i./,l; 0iJeLcttl.UnS 011 tIll) UBV1.CeS supported 
by error- LeCOVer}) enCculIt...:LS d11 l.!U 8Lrot, d t'd..Ldmeter list is 
bUilt in rL8e storage a1;1.1 lO~l'Lc:)tiP (the en:ol.: eecuveL-Y l.ntertace) 
1.S called. ~OEUbSU~ in1.L1.dll.~es ltS tL~e st6rdge (CoDtdLning a 
trace tdL.ie tur: dei;IJ.-j<j~u~, cl. - t'itl..l..'f tidraITldtt.!L l.!...st to :.:;yuciLroru,z.e 
the elI.:;)L- recovecy I/O o~t:ndt:,LOIls, dnd d I'ead lLst. toe bC1.aging a 
copy of 10NUTIUJ l.ute t i.t:!0 stOLd';;l": lot llt:!cessarYi. .LUEJ:utSiJP then 
repldces the d~vice's sLduudrJ lllt8cr~pt prucess1.ny routLne ~ith 
EBPclINTU (the error recovery LntelLupt pr:ocessiag routine) ~ 

Lr thu eLI: or uccu r: t:ed d ur .!...fig l.Ilt:! J..H.l.tl.al.lza tJ..on OL ttj e otJeLat iong 
SlG~KHT 15 ~nLereQ • .1..1 tile eLCOL occurreu durill~ the cOlli~let1.on of 
the opecatioD, CI0E~n~ is entaced. 

SlOr:RjiT conta1.OS thr:ee LO<.ltl.lleS corresi!oHuiug tuthe thn~e 

fossible errors dun.ny .I/O .Lnlt.iat1.ou. SlOBUSl: l<ia1.L:> tOl- 'the 
chau!J.eJ.. or sulJchannel to veCOill8 a\il .... 1aDle d.l1d Letu.cns to e1.theI: 
PHINTIU or Jl:J.KiO. 5IONUl:()1! (not. u,'LOL-ational) calls lUEHLtMI:;S to 
type dU ereor mG~Sd~eg aDO returns to e~the[P~l~TIO or D1SK~O 
w~th a llot-operdti0nal ret~ru cude 1..0 re~~~ter 15 e ~ICC5W 

(channel status wor.-d stcLeu) Jues one of. four tUlHijS uepending on 
the conJition catJsl.ll':;j ttl...: I.,;sw to be stor-ed. 11.: the device is 
busy, 310dlJ::i1 i~ eateu=>.l. U: tue o.ev~ce conta.ins d pelld~n'::l 
Interrupt trom a pr~v~ousLi ~Oillpletca D~erdtlullc SICCSW 
in~tidlizes tne,returncoue to l.nd~~dte to ~Hl~110 or UrSKIO that 
the device ~~liOW dVd~ldule dllU enters CLiA~UP. 11 th~ started 
OpeL:dtJ.on caUSEd an error: s C.J.Ot;citd' 1.$ enbn:ed. lot: the star.ted 
o~erdt1.0n 1.5 an unchaineuLmrnedictLe command dud tbe immediate 
operdtLon i~ eLLor iLee, norWdL proceSSLUY contlllueSe Ho~ever. ~f 
the imrueu~ate ccwrndn~ Cdu~es an ~r~OLQ the routLne.conta~nin9 the 
l/U operation enters EHH3UP. 

CIOthR~ contdLn~ four luuLiues. CLO~Ul.iS' (qul.esce 1./0) dfidlyzes 
the illd.Cll inG!"; sta te OH ;Jutr-) 1l1LO 8[- ror r ecoverj • CIUNl.kK (UD:i.t 

,neCK) veltoLms d ~ense o~e~at~on It d UllLt check ilas occurr.ed. 

http:occurr.ed
http:CIUNl.kK
http:CLO~Ul.iS
http:o~erdt1.0n
http:OpeL:dtJ.on
http:chau!J.eJ
http:Lnlt.iat1.ou
http:conta1.OS
http:cOlli~let1.on
http:J..H.l.tl.al
http:prucess1.ny
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RT~OAJBd init~dliz~~ Cbe .U~Vlce ti~e tanle (lu~Ur80 tur direct 
(\ 	dccess .. tile copy ot J..lHJUI'id; lH 1:1:'e(: stOI:d'Je cdll.;u10t'iiTiU3 tOI: the 

~clnter), and fdbses centrul LU luERREC. lUEhdEC ti8drches the t ! 

..lev:rce tY}le td.LI.le lor tIle eLL-uL ana executes tl'H~ r:outJ..ne fur the 
cecoveryact-uHl. wilen COlilt.l.:;teCl, lUEidtE<..... exits tu rll'LUADER. {Ilhen ! 
a permanent I/u error hdS uccuJ..:Leli, Hl'LOAJl:.i{ caJ.l~ IueiUUli:;S. l!iith I 

1, 
~ succeSS~UL recovery, riT~UilJ~h aXLts to LLEANU~. CLEANUP I 

releases f1:et! storage dLi<J LetuulS to t!-l.tuer t'H_uU,lu or: U1SKIU with I 

rEYlster 15 contaiuiny th<:: status 01 the operatJ.on dnd/oJ: device e 

Durin':! e£1.'.or L eco"ery, .1.utei;LUiJt::; 
processed by Eti~lNID. 

I 

I 
i 

to tile 2311 ur ~j14 direct 
access stoJ:a~e uevice dLd [ruCess0J bj JL~KIO. U20n a start or 
COillfldtLOil erro~, DLS~lu DUL~ds a ~dLdilleLer list tor IUEhR to 
attempt erLor recovery. un reLurll trom lO~Rrl, Dl~KlO analyzes the 
L€turn code" PIUNTl.O Hdutl1.2-..; er:r0i' I/U o}l2rd tiou...; which- Rara 
Jlrected toUle 1403 pr.lHt2L L, thG saUle viai. 

1..:1 ... l:(.(..!tuL a auUl coss 1.11 rou t.L li<:J cou tci l.Ul.u'] 
trll! 1./0 0i<:;C.:tLioH .1.11 erLUL 

'\ 

r15: 

(011 L'",tiUll J.LOUi t;:;!L.L ur: Lecover.)') 

L 15: .Letu:cn COUt;:;! 

Q£'&E!11Q~; ,HlBn E.L ther d .::>t.dL't U1.' com f.JH3t Lon 1./0 err or occ ~rs I 


[l.Srl.IO (or' PR1NTlO) issuestn2 .t::LLJi?... ffiacr:-o to (1) obtain iree 

storage for: the PdLdlll.:!teL.: 11.oSL, (~) bULld the iaCdUli;!ter 'l1st by 

usin:1 tue CSw , l/001d !-5w, dWl l.i.lI~)[mat.Lon 1::rOlll the d;:;vlcetdbl.e 

in NUCON, {J} set d l.J.d<j J.hu...l.Call.ii';j 1t thl.b 1.5 a. start or 
ccmf}leticnerL'OI, dud (4) t;liter .LViid;:jUJ? 0 

On .return fl:ulll Iv.r....:Ui:SUi', illShiV luJ. PIU!:H~U) dHaljzt!$ the retuLu 

culie. If tile r €cover:j Wd.;;j successLul.. DISt\lC (0£' PtGNTIO) 

releases tree Etorage ~n~ reLur:-ns to the call:rng pLoYIam. If 


,register- 15 contains X'ti.,f' (J.0vJ.ce uow dvailablel, DlSKIO (or:' , 
PRliH'lU) l:eleases free;:;toLd'je dUd. retr~es Lle opera.tJ..oue If 

- register 15 liluicdtes a ee~mduent L/u el:cor:~ D1SKIO (or ~rllNl10) 
. (\·el €d.:3es free StO[dje· d.IAd reLutHs tv the call.l.D.':;l proycalii "ith 

r:eY..l.st.ec 15 ~uuicatl.H::l a peL.:Ulaneu.t l/0eLI.'-o.co 

http:l/0eLI.'-o.co
http:r:eY..l.st
http:opera.tJ
http:J.0vJ.ce
http:l.Srl.IO
http:e�1.'.or
http:operatJ.on
http:td.LI.le
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1.5 d tai)ie c;ontd.ll11.!l':l tile recuv~ry~coCedures 

!Jg~g!ll:b.Q~: i'Ll.ere dCc t flU cOt'.Les· ot iUNUTittl. GIld COJ;Jj 9 ..LOr'tlTAH .. .l.S
d1.SK ce.:aUent uad l.'" tt:UU~Ht into f:t:ee stO!:dye 'HH~ll eLLors dre
encountered on uevices otner toau DA~U devices. IGNU'rAB isnucl~u~ res1.ueut6 dOJ .L~ useu tor UASU errors. 

.. 

J 
I 

I 

. j 



.... 
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LOjiCd.lsy;st.~m 1..1iItiU;V~ilI(';Ht~ <iUti .lHCred~~J execut.lon eiticiency 
"'.~L08 aclal::v",u ily aitel.:.lhy ~ever:d.l Key nucleus r::out1.Hes. 

I~ISV~ - 5UpeLYl..Sut ~~lllDter::cu~t nauuler:: now pertormSLa~ter for 

le!:5::5 ceue. 


CMscARi -TnLee illl..DCr COWilldlldS haVe Deet taken out oithe nucleus, 

thus SdV.lI1<.j cc£e, dna yr::ouped toyetheI.: W1.th five new 

CClUmd.lld.~ l.H a tLall~ien t. modul.e ca,lled CtlSCARE. The 

CClltiUa n ds beCO!llE ar:iUilIell ts to one yeneral. Calli roa nd - V SET e 


fnese cCililllands are: 


, ; 

BU.il - sets b~1.p ~haI.:dcter 

CHaL<u,EF - d ei.lll €S 1.o'-)1.C<.l.o1.. 1: une tl..on CUardGtel.: S (tab.£et, 
DacKspa.ce r hex representdt1.0n) 

sets tne ofder of search tor commands 

LDHtblS - sets the nUillDer OL rese~veQ co~e pages fer 
l.oaaertdDl.es 

de i }_H t;!'S tile log local IOHta.-ol-ua ta return 
Chdr:d<::ter: 

o /"-'

\, 

KD'ldSG - deter Dl1.HeS tne Lenyth of tile 

-
Leaay message 


REDrYp~ - L£ so e1ui~~euf Lue user's term~lldl will type 
<ill ~~£UL illeS~d~GS in red 

R1L2t\G - r.:elEd3e.s (or J.:etd~US) contents at core 

lll~ moue nUillb~rs can now rauge iLorn 0 to b: 

o - [~Le ~s ptLvate to us~~ at read/wrl..te 

tut is not dva.l.idtlle ;l,len t,he ai!;iK J.5 

rEdd-only~ 

1 OL 5 - t~le iliay ue Lead or WLl.tten. 

2 or 6- 111a lS Lead OU1.y. Th~s is not 


currentlj LIDfl.ernented. 

3 - i~l.e Ulay be J:8dQ. 0.[' iH°l.ttell .. but 15 


i::raSi::U wil€l! tue Ll..1e 1.S cl()s8d~ 


4 - Leserved tarOS si lilula t1.()11 [out.lnes 

• 	 It 1.5 not nec€ssar,t to l.O,j~H d Ul.SK to fUllctl.on IHthill U15. 

fue II LOGIl'1 (NO-DISK) It wiil pas!:> con tr::ol to the l.nit :laliza tion 

1:outine (l.Nli') with.out .oeueilt of d PX:-lmar:l alsli.. • 


• ··.·r: .-.. -.~ ...... - . .,.-.-, .• ,~-•. ""=

http:fUllctl.on
http:l.oaaertdDl.es
http:representdt1.0n
http:1.o'-)1.C<.l.o1


f\, 
• A.ll COILSOl e [uU t~ !It;.:..:> 

them tc Ueccwe a paLL 
l1d We .oee L! indUe Le~n tLdU t code, 
01 tbe 10cKed-~ndrdd ~d~es. 

alia wi ug 

• Be Lon;! entel.'lofty the WAlr :5tt1tl;;! dUd. lOL-c~n9 tile u.seL to effEct 
dll dtteHt.LOH .l.llt.ec:rut}t, llU,TLlo7 dLHi INITIt'1 \111.11 assume the 
terWl.Ddi adaress l.S A'00~' or ~t01F'. 

U..3e will be made of lQl!ICOL~ 10cd. tl.ons: (all llex addr:esses) 

1a. ... a (Co~muul.cat1.on V~ctQr rable) 
14 4 a (SYSttl:.F) 
e4 12 cP's SAV~SY$ vectors 
'30 d name of command Del.ng executed 
9b ti LBdi ddte (mill/dd/yy) 

,A.j a r:ea~ tl.me (nb.mm.ssJ 
Ad <4 latest redaiil~ olvl.rtual CPU time 
At.: '+ ldte~t r:ea~l.uy ot real ~eu time 
BO 15 verSl.on 1.deut.l.ilcdtl.OD (15 cbarsc) 
DO 4.j l.nbtallatl.on headiny (40 chars.) 
F8 d named ~ystem that ~as IPL'D 

• kedrrdn~ement of nuc1eus ~OULl.ndS to malntalD d wore orderly 
dnd effIcient ~e~lyn tc"tne system flOW 01 contrOL. By ~emoviDg 
wor-k aTedS <.tnJ. 1:l.aCill'j tHem 1.11 to pa~ es 0 aud 1, Uloce I:()u'tines are 
made sllarEdui10 0 iI..1.S0, dHefl aUdJ..jZlng a cOJ:e dump, the current 
system status IIldi be ueteruu_1l0J. bl J.dta c~ntJ:dll'ylocated in pages 
J and 1 lO tne worKing sectluns NUCUN, INr5~Cf. NU5~CT. 

Fhe CM~ ruuuules Vi5K10 dnU PRINIIO now emplOY the tecbnl~U€ of 
requestiny I/O c~erat~ou~ V~d tbe DIAGROSE COffiilldUd -- code X' 18'. 
This is used lor records oi d0u bytes or le~s. Otberwl.se, a 
nOlmal ~IO COWffianu is used. fUlS tachnl.~ue_al1ows CP-b7 to u~e a 
stanJar:cl' cc~ seyuence, tlH:~reby el.Lil!lnatiu'::1 the ovel:head of CUi 
translatlou , ~lO cilwuLatlGU, etc. C~-67 will return a cond2tion 
code ind~cat~HY succesELul or.: uusuc...:esslul operatioll. C1'15 hill 
perform error recovery_ 
I/O 0~erations requested Vld tne DIAGNUSE cOillmand dre not 
overlapped ~i~h virtual rnaCn~ne ~rocesslng. COIl t r 01 d.oes not 
return to c~~s until the operatl.ol!, is cOlnpleteu or an. error is 
detec ted. 

• Cyl D traCK 0 reccr~ j or a userfs al.SK may contalD an 
identitylug1.dcel. when .tormattlng the·lil.SK, or: anytime 
t heLedi ter, DY uSl.n~ HEll til"J til' il L ", the user mayw Ll te a 6- by te 
lateL The COIllllldlld IIS'LiLi:?" tYi!es t.he ulSK label. to the console 
dnd "0fFLJ.N£ PUNCuDf fl.lena~e t~let.ipe" piace~ the label iri·the 
punched OFFLIN~ aEAV contLo~ card. 

'. 

http:the�lil.SK
http:operatl.ol
http:Otberwl.se
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(\ 5. £Qi'1i1~~JS 

CChdl~t - New Parameters ot = dUU * 
New ui-ticus 

..' 

The CeJi'ldINi corniDaHC!. JOillS two oc iuore J.isk ll...le::; J.ato d single 

file, moves Li~es betwe£n dLSKs, dod chdOJes tJ.le deS.J..YDdtionse 


i 
'1 
i 

______________________-____...J\__________________~-- .... , . ---_'_______ 

J 

I COI'1BL~E I ntn Bit uim ULIil oftl a.rml OH oi.nN aftN ofmN (OPTIONS) j

l _______ ____.;..__________...._'_________·________· ________1~ 

nin ott orm dL'e t.he fi!EuldlIle g ti..l8tYti8, and. tJ.lemode of tt.-e file 

to De created. 


j
, I 

oln oft otm dre t.~e L.J..Leud~e, t.J....lety~ef f.J....lemoae of existing 
:~if ile (s) to be J.ucluued in the 1U:! ill £.Lle. I 

1 
:;; for nin wl.ll adopt otl~ 1 (.iJ. ille ll.J.sname) 

I 
:;; 	 Ifor nit will aJopt OJ:t 1 (.idme Ll.l et1 J:>e) 

= for nim fall adopt (Ji1ll1 (;.:id me f l.lemoJe) 
"lj;". 

»: £ or: afn1 ro€aIlS all L l.leiidille s 	 , 
'1 

for otU m·EdHS Ldl £iletypes* 
for ot1ll1 (uot acctal ted.)'" 	 { 

\ 

'rY. PE - will type Ofl.l or.: oit1 ir "(ill d.steI:l.SA. is in e~ther 

fH.!.ld G 

NODATB' - rua~e~ the new credtl.On date d.Ud t~rue the same as the old 
tile. 

http:credtl.On
http:d.steI:l.SA
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The file to De cred~ed dUU edCll or the l.ncl~ded.L~les must specify 
filename, Illetype r and fl.lewode ur: Oheot che above opticns. 
Input til.es ILust nave tae sallie recol."d format (!l.xedor 
var:idb18-1ell':;lth). lli~\lt I.l_lesu.1. -Ll.xed len:}t.h 1."E~col-ds must have 
the 3dme recor-a l.euyth. AUY llUillDtH: at l.Dl:'Ut flles can be incJ_ uded 
1.D the new tile~ 1.U tbe oraec Udilidd, but the command must not 
Exceed d single in~ut line. . 

rhE;! output i.~le :"'5 created. OLl the specit~eu llisK aCCOI:(Ung to the 
mode J..ett~r: oi the ne'd .tl.H~. 1.lqJllt il.h~.s rudY be on dny read-write 
or read~Gnly Ul.SK thdt loS luy~eQ ~ll. 

I~ the new fl.lena.~8 i.ilet.y~e, aod fl.le~ode dre those oian 
existLoy file, the oLd t1.1e Wl.J..i. De eiaseJ wheu the oew iLle is 
createa. Ibe old il.Ie may bearuoll9 tue input Liles. 

,1 

-b. 	 As the 1.UfUC iL.les 'dLe p..:oces::ieu, d: telilpor:d.ry \:fOLk. [lie )_5 
credtedlJ!~th tne iu·t::nL.Lfl. €Cb (i'LL1P) (f'lLB) runl, wher::e mID is 
tne speclti~J WOd8 uf tad o~t2Ut fl1e~ ~aen proceSSl.ng 15 
com plet<::Q f til 1.5 tile 1.::; '::Jl. ven tile odsJ..gndt1.0n specl.il.ed for 
the o,utput Lile. 1.1: dh error: occurs such tildt input tiles 
drecie.stroyed., reCCLU::> (;cUl .be .i.'etrl.eveJ frum tlU.b \>JeLl( Lile. 

~OH€. 

1 0 INVALID 
Invalid 

PAfrArlEf~h Li~r. 

set of t!drduleleI.:s ent\.n.~;l. 

.1 

2. ~ - DISK NOT LUGGEC ~N. 

Vi.:;" is not IO'::l':leJ ill LOr: lliu,ll; ....;eeC1J:J.eJ l.U output t1.1e. 

3. X - DISK 
DisK is 
file. 

~OT iN 
Hot 1.0 

icllTL STA~US. 
wrl.te statu.::;; io~ lli0~e Sp~Ci[l.ed.1.0 outp~t 

INPur iLLL 
Input file 

DUES NUl tXI~r. 

s~ec1.fiEu uot Lounu. 

http:specl.il.ed
http:proceSSl.ng
http:telilpor:d.ry
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.. 
EhdGd Wrt~tl~~ uUTPLi F~~i u~ u~~K. 	 ! 

'" ..An I/O elLur OCCur~ea 0~ Lbc ~sec's d~iott~d a~~~ spaCE is 

£ 1lled. 


6. 	 iHdGB T~iL~G 10 ALlErt OUf?UX i~LE. 
An errOL ~a~ recurued ~~oru IAL1E~! tri~ny to alter the out~ut 

tlie. 


1, 	 X - DIS~ Nuf LOGGiC IH. 
uisk is not logy~J ill IOC illoa~ Sfec~tied La input tiLe. 

B. 	 ~ - INVALIL riUu~ FGrt UUfPJf ~lLi 
f10ue .svec~lLtu loU ClltlJUt .l:.1.1e llOt Su~pol'tedo 

10. ( X-I NVkLLJ l"H';u£:; eLi:\. l.NPU l' fj.Lt~ 


i1oziest-'eci tied .loll liltJut t ... Le Hut .sui;purted. 


\ .. 



I~. , 
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.r----\ 
, I 

rhe f'Il.2;DEF COlillUdlHl pJ:cviues uevJ.ce l.uuependence hI' allol:ling the 
llser: to spec.ll.y the .1llf.ut/out;:ut devices as well as ceJ:tal.n fl.l.e 
cba~dcterl.5tl.CS to ue usea Dj d progr:dill at execution tl.me. ELLEDEF 
~ay ~lso be usea to mouJ.ty~ aelete, anQ l.l.st current file 
definitions.· 

Tb lise or clear oata Je~l.uJ.tions: 

J YILEDEF J <tlleid tLilli> J 

I , '" I 


; 

f.l.leiJ the Uctwe DJ Wine!l, tae Ll.le l.S leteLl.:ed 1.D. the user's 
pLoqrdille for f~riThA~, till.S.l.S the data set reference 
number; tor the Assembler, the udname at the DCB;for 
PLl, the d~ndme at the UCB; and- for the language 
flocessor:s, the ~5SUW~U tl.letype -- e.g. o TB~T ox LISTINGe 

llGanS a1.1 fileids (see the PJ;;[{I1 option tor an excet>tion). 

CLEAt{ 	 the f.lIe jetinition for the i~leid sp~ciiied is to be 
cl €dL'ed. 

l1ith no OF€l:dallS, tlle f1.L~DEl command tYtJe~ a l.l..':)t of all. current 
file J~flnitlous. 

Once d. file ueiilll.t1.011 hds beel! set IJp, it mdY bc deleteu I-nth the 
CLEAR. operand •. CL~AR del.etes tu-.; J.efiu.l..tl.Oll 1.os.: the fileid 
~pecified. It au dster~.sA {'I'} 1.5 ~-ji-ieCiLled,' all derJ.nitions are 
deleted except th03~ de~~ilea Wl.tn tbe P~HM optluD (see the 
descriptlon .belowJ ~ F1Les ~e~Lne~ wlth the P~Kri option must be 
cleas.:ed l.Ddiv~dually. 

I fILEJ)£F I tileid. \lEvice <Pdrl.!lS) «options) I 

dE vice 	 .s ~e~iile::;; the in1?U t/out put Jeil" ic to tor the t lIe. Device 
must be one ot toe folLOWl.U~: 

(eN Usal: I s te!:llll.llai 
DSK Disk 
DSK-Illm Disk Wltll s~ecl£ic moue 
DUMMY UUWffij Jev.l..ce LOL WDlcn no dctudl l/Q LS to oecu!: 
PHI· t>r:~utel: 

c 

http:dster~.sA
http:J.efiu.l..tl
http:cba~dcterl.5tl.CS
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PUN Card punc.n 

ttl) R Cdl:d I: a adel: 

TAPn r1acjnetic tal-a (u must be. bldul\. 01: 1 01: 2) 


Farms 	 are the udta au~ rild CDdLdcteLL~t~c~. fAd valia pal:IDS 
de~eD~ ufon the aev~ce named. These dre aetined under the 
5p €cii.lc dey ices .. 

PEtitt 	 speciiies that this tlefl.u.ltioll.ls to remd.!..U in eitect until 
cleareu by tire~d cLEAb. 

NOCHANbi spec.lt.les that toe tile Jei1D.!..tion 1S to be set up 
unless a J.':;1:l.nit~on a.u:eady d..{l.sts £01: the LA-leid. 1£ a 
aefinitian eX.lsts. the 010. one i~ retained. 

fa set U[ d t.lle defiu1t~on, botu tl.Leid dnd device must be 
speci.tieq.. 

A l)Ui'1,1~ device WdY. be usea a·t t.l.meswneu no 1/0 ~s iltduted -- e09 .. " 
for pro~Lam te~t~D~~ 

&ep€ndin~ 011 tbe devLce s~ec1iieu# ~drdmeters may be necessarYe 
·~.'Ihe tile characteristics t.l.ldt md'Y be co.l.J.ea lor- dr-e described 

'~~lo~w~th the devices to whLcn tbey are dpproprLdte. 

These dDvices ~eguLre tbe pdraweters hECFM, LHHC~, ana HLKSIZ$ 

gevff£ .K~~.n! 1ItEfb £i1f;iIZ 

PRT 
PlJN 
HuE< 

i 
f' 
i 

.133 
BO 
80 

1J3 
60 
Ju 

The metaod oL chanyiug tnesa is desCr.lUad under TAP6 

The only Vd11d pdrdmeteLs LOr: CON aIe~ASEr riiCFft g LRt;CL. and 
BLKSIle If DOlle are sp€cLfie~, the defaults are used. 

CASE LOdER 	 spec~tie5 that console ddtd is not to be translated to 
uppercdse" It eiLi£; LU WEn LoS Hot SiI€CLtieti, console 
I/u is translated to uppercase. 

!!R 
..('"\ 

The only VdLid parameters for lA~ dre HE~FM, LhECL, and BLKSIZ. 
For seveo·tracK tdf9S,MOUE Wdf De specified. 

http:co.l.J.ea
http:tlefl.u.ltioll.ls
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10 eutee use~ vdlu~s LOL k~C~ctr Lrl~CL9 dna tiLKS14, qUdutLtLes are 
specl.[l.ed in pd.1rs: namE o~ pdCdUleter, Chen specJ..iic vdlu~. 

RECHI tor:lllat ;:pecitL8s t.ll·~ r';:COLu . lorn!dt 1.01: the 1118. format 
must be cue or tnetollowJ..Rg: 

i rJ..xed unnlOCKea 
fb FLxed DlocKeJ 
V VdriaD~e Ull0LucKed 
VB Var1dDke ~locKed 
U Undet1Ued. 

LRECI. nn 

BLKS~~ nn 

.. 

MODE on 	 Sfecitie~ the wode uUillb~r ~~sJ..re~ 

. 

[lOrn the chd~tDelow. 
Note that 1 - 5 dr~ Lor d0J BP~, 0 - 1~ are tor 55& EPI, 
ana 11-15 dre for 200 U~L. 

dJ') 20 oJ ' 
BPI BPi' 

--------------------------------------~---~-~------------
Ii I 1 I 0 I 1 1 j GD j) UN I Off I 
a I I ~ I I j 
D I £. I 7 1 12 I lJJ.)J.) Oli:' I ON I 
E I I I I I f 

I J I d I 1 3 I uD i) I ufi I OfF I 
rl 
U 

I 
I 4 

I 
I 'j 

I 
I lq 

I 
I tV EN 

I 
j Oi!'F 

J 
I ON 

i 
I 

.M j I I j I I 
13 
E 

I 
j 

5 I 
I 

10 I 
I 

1 5 j, CV EN UFf 1 
I 

Off J 
! 

R • I I I j I 
-------------------~-----------------~-~----~------------

The fo~mdtfoc d ~ev~ci 01 either JSK or USK-mm d~tfers from the 
other devices.l.u t.nat a t.l.leHdme dil.l"i:il.etype LOl. the tile on dl.SK 
~]§.! be s~€cified ~- i.COf 

l 	 IEILEUEF Itl.le~J device iileuaID~ tilety~e <parrus) «options) 
---------------------------~------~------------~----------------

filename 	filety~e aLe the eMS tl.~e ident.l.L.l.erS 10~ tL€ disx rilee 

the fl.lemode of tue aisK tl..1..2 may be S?8CLIl.ea wita the USK-mrn 
form of the ~5K device, wneI'e 111 ill 15 the mode letter and Rode 
number desired.. 

http:S?8CLIl.ea
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rheval~d Pdrdmet€C~ teL J~~ dUd. JS~-illill dre d~Cld, l.HECL, dmi 
ELl\~Il. (l11er*:O d[<; add1.L.l.Olldl.t-dLdllit:::cers .lor uUtU'l uisk files 

,described later 1.0 th1.S ~eCt1.0il.J 

Ihe metooa by wnichtbese way D*:O ueL1.Qed 1.S deSCL1.be~ under TAP. 

The same rules apply teL d.l.3~ [1.le~ tor rluAM ~LOCeSS1.lly as afply 

to DSK tiles ~Il <jenera.l.. ~u dUd1.t1.uu, K~iL~N# AT~~r, LlctCT, and 

CETCU mdY L~ s~ecitiea. 


KEYLl!::~ nn 	 5J:'eCJ.t1€S the .s~ze ot tne L'ec{,>[a Key ..lH bytes. 

XTENl' nH 	 specifies tile nUillbeL' 0,[ records 1.11 tne extent for the 

.t1.le. it defaUlt. value or. :jJ ~s assumed. 


l.l del' nn ;;;peC1.11.eS thH HUl!lDCl: Oi.' extrd tracK;;; or: VlOCK;;; to be 

searched. 


OP1CD coJe speclLi~s the U1.LGCt dccess prpcess1.ny aes.i.rel1. Code 
( WdY be Clle ot tue .[ollow.l.uy: 

A Actual UdVLce ~~dres3~il~ 


~ HXLQnU~a ~~dLcn 


.t ct.:edbdcK dQU,U~S.::il.Hy 


R aelat1.ve blccKau~r033iug 


. 
" 

, 
, 

" 

XXX2L1I.XliX iYi 

When FILiD~E i~ issueu ~2th U0 ~ard~eteLsi a ll.~t OL CULrEnt rile \ 


definit1.ons is ty~ed4 ~~xxxxxx is the IL~eid def~Dedl and YYY LS 

thE device tur.' ,Ihich lot is J.e.tl.ll.~d. 
 :1 

II 
de l.iledet , I I 

ET04F001 D5K 
1

TEXT D:)K 1
A list of all eutrent tlleueLibitlons is tiP€d. i 

I 
I 

D. filedef. CledL 	 I 
1 

All fL12 Jetuut1.CUS are Cl.edr.'ea. except.. dUy that mal' nave been IdEtinetl w.l.th the PririM 0ttlOll. 

c. til~det text pun
nIl iLls definitLDu for Ll.l.eJ.J. l.'~i.'i' l.S uetlne~ to tHe card punCh. 

http:aelat1.ve
http:dQU,U~S.::il.Hy
http:prpcess1.ny
http:peC1.11.eS
http:dUd1.t1.uu
http:deSCL1.be
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de filedeL J4 uSK DeW f~l~ 


A fiLe uefinit~on ~~ credteu LO~ FTu4i0j1 on d~sK wLth the eMS 

f~!eidentlf~er NE~ f~Li. 


e. iil.dcief out.lil~ ds)( UULpUt. te,;jL r~(;LUI 10 bh~S.i.L: 320 (peI:m 
R i?ermd1l811t. UeL~I11tJ.on tUI: uUfJ:l.L.... lS set up. THe tile is deriued 
to dis/\., wIlen: .i.t's fl18lJl.ilIH:! J.lll1' type dr~ iJulfJJT l'i::~I. It is 
tixed-Dlockeu, j20 bi~es ~el b~UCK. Tai::; ~~11llit.Lon aolds until a 
f'lL,t;I.)t:f UU'l'flLt: CL.l:.AH l..~ l..S3tie-l, OL' ttw u;;;er re-lilL's e(1;;). 

E (lJcJJ 1) Fli..001: rAt\1.'J11,~VAi.l.iJ 

lhe flI:st ~drdffieter 15 S0illeth~li~ ULoer toan dU ., a one or 
t~c-diyit number, or a UDNArl~. 

E (OC,\)J2) 

Ine FILEDEr comWdHU got d uiil1 retur:.u coue troU! ~ts Cdl...L to SVCFBEE 

O£ SVCr3.r.;"J.. Tnis l5 d s131..el\l pl:oD,l::m not correct.able :oy theu:::er:. 

Try tne co~rndUU d9ain. 


A paLdweteL L~~uired bi the tiL~ui~ comwand hdS Dee" left out cf 
.~\ the optl.on list til toe u.se['~ rletfpe tlle COlllilldllJ W.1.tn the 'pI:cper 

options. 

E (GJ'J<+) SU~i~ilU0US 04 INVAL!U PAdAncf~b$ Atr~li xxxxxxxx 
Cue 01: ,110[(:: PdLdillet~rs aLt~r ~XXXX~XX.l.~ supecl~uouS OL .l.llvalidc 
U€tYtJ2 elie ccrnwdfiJ w.1.th Lue ~rope~ o~tlOD list. 

i(000Jj) f11t~S; BAD ld~LL J~ il~K;;)i~ VALU~;;) 


One of the iolLcwiD~ COUQ.l.t~Oll~ e~.l.~ts: 


Value exceeQed the mdxilliu~ ~llu~dDle s~ze. 

Lhi~L or BLK31~vdl~e,;j cOilt~~ne~ nonnulli~rics. 

'E. pJC')6} lLLr::GAL xxxxx LU.\dU~Sl' 
XXXAX .1.3, e.l.tber uUMKt or CLiarl. 
ILLEGAL CLiA~ d~UUiST.LS yeneLateG ~hen a CLEAH request is ~ade 
fc~ d tile derluitLon Dot c~~ateQ uJ tae usee. ILLEGAL DUMMi 
E~UUe3r.l.3 ~euErated wteo d DU~Ml L~yuast~s made Lor DDNAME or 
DSRN WbLCh has alreddy teeu ~et.l.lieQ ;;1 J:'.li..t:Ui::,f. 

E(000J7) fILl'7: D~-cl~d~/-ri~~ MJSr Hi SPgClflhil 
lhese Ltews dre re~u~~8~ wheu DSK .i.E s~ec~tLeQ. Retype the 
EILEI.)~f CClliilldllU ~l~n thE pr020i parameters. 

i::(UIJOJlJ} FI.LvvJ: t'iU:i.l'l1 1'1U!::)'.l..' or:; JJuNitclE 
Ihe user bdS latLout dU *, JJJactEur JSbN dS h~S LLcst pdrdmetere 
Eetype the f1L1L~f cOillwanJ ~Lta tneproper parameters. 

~-------

http:d~UUiST.LS
http:rAt\1.'J11,~VAi.l.iJ
http:CL.l:.AH
http:UeL~I11tJ.on
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E (0)",)']) flLu0~: tiAU OPiLU PAhAMEr~ti 
n'fh€ use.(' oas ;:;peciLied an unsu1?pocted opt~Oll code. The optioncode must J.be e~ tiHn:t;r F., A, or ri. 

. J 

. \ 
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~hiAP~ - New ~dLdilletclL~ at ti~OCK~n~ factor 
i.1nd ;;.ur' 

~BIAP~ copies £11es, fixeQ clUJ var1dble ~ellytn, fLom di~k to ta~ee 
If th~ f~letype1s IL15Tl~~·. Assembler aud com~ileecarriage
cent r c1 COQGS dr: e tedIlS la tea to maCilH1.e (;Od.eSe 

fnarue ftype <tmode> <dlockiuy Factor> <EOF> 
defaUlt 1~ default 'NO ~OF'~ 

iname ttype iWOlle $~8cit1esthe 111e to be copied 

~HTAPE copies tlles lLOill a spe~1iied lo9ged-~D d1~K to TAP2 • 
.deeoeds can 1;6 t:1ALhi l€ll:Jl:.h or: Vd'(1.d.b.1e len';lth-. 'rile tape is not 
rewound wheu tneCOilllrtdlhl.: COllll?-.Lt:! las. BlocK-iny or.· records Cd~ be 

~£feci£J_ed ny tue user:.
( '\ 

~BrAPE handles dUy filE ox toe Lo.(mat pLev10usLy descL1bed. In 
the case of d LISTIN~ file created eLthar ny tbe ASSEMBL~~ Pi/I, 
O£ FORTRAN cowmands@ ~t tLdllslates the . tLrst byte ot eaCh reccLd, 
Which is the cdc.(idye coutro~ code, 1nto macb~ne coaeIor the 
printer:. 

, .. )I 

a., 	 wRTAP i tor-mat ot WL lt1H'.:l iLia;:; L0 tdtJe ~S accefltable to the I 
command flA~dINTt 1i d ~locKiuy L~ctOL of ten 13 speciLied. 

.l 
b~ 	 Use the tacilities dL the lAP~ co~mdil~ to position the tape 1 

past aDy existiny £.l.~es. to illdCK dO end of file foc. the 
comilland 'lAERIN~~g two end ux L1L~ .aLKS .ust be wr1tte~ . ;i 

i 

c ~ 	 Under Cj.:' ( t.Lle td pe !U us t ~e d t Ll Cae li Il Y t 11 e 0 tJe r- d L 0 Let TAI! 2 ~ f 

dadeess~d at 181, Suuulo. iJe sr;...;cl.Ll.cld _hen· the ol-'er-atoL is 
Le'-juestedt.u attach tHe t.dP'e!. Ii 

I' 
d4 	 Tape t11es wILtten witu ~hTaP~ d~cl Dot 5uLtable for re-reading I' 

with TAPE. LuAU. II 

I 

, 

i 

http:sr;...;cl.Ll
http:COllll?-.Lt
http:Vd'(1.d.b.1e
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, ' 

",1
NC Dt!. 

WrUiU::'t: i'i:\U" St..Ltl.i.il' do 1 1vv i:;Of 

The fi12 p~o~ jL~l.i.iT has vdLLd~le length records and when cOf~ed 
to tapE, th~ r~curas dL~ ~LOUp8~ LU Dloc~s at 100 ana end-ui-file 
is wrltten. 

E,C~CJ2) ~AdA~BTE~ rlhj0~ 


IIIV~dlid f.iararnet"'L li.:;t WdS BH t':!I:: ed, 


E (J.)003) BL<.h.':ti. SlZ..:. T<.;u l..AR~i!i 

BleCK si~eexceeus wdxlmuill3~*7b6 Djtes 

E(OO{;.)4) FIL..:. NC;'I t'uUNlJ 

Elle specifiea HOt tound , ! 


E(000J5} ~hriU~ H~AUING fl~~ 

ir'r:or OCCULLU1 reaQJ.llSi f1.1e t r:OLU Cu'SK 

E (.AAXXX) TAP.!:. ;:;.hHUH 
A tape error occurred wbich could not be recovered. The error code 
iE unpredictable. 

http:jL~l.i.iT


---- -- -- ----

PAGE 25 


·, 

CU:1 PARt L;.,ltlldill € 1 t~1\2tH;e1, L ileuwole 1 fJ.leuame.r:: f ilety pe2 
tilclIIOdd~ (NU.st:J) 

FldST FLL~ del iOUNu 


SECGNU FILE NGT FOUNU 


fIRST ANU S~CUNJ fJ~~'SJ &rt~ IrlE SA~E FlLE 
, 

M~~_~rfQ~~fl~~§~g~§ 
U~~ld.:2:£1:;~,-~~£.£~.LJ.;;f£.2f_~~S3~!i~§) ; 

are the same lile. 

E ()COOJ) At least cue reCOl\! v..l!teI:s. 


E puv04) fATAL tdnOR 


I 
I 
! 

(\ 

fJ.L~t dud ~~couU LlIGlSj 

,. 

f'\' 

------~-' 

I 
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, 
j 

. i 

. ~i 
i 

i~h~i'dlile <tilelllode) 
fill* 

Vdl.il.! onl'i iluenCOilliUdnu - RBAlJ 

specil.u:s tllat l:.i.i~nd.me# iJ..letyp-a dud .rLLemoQe dre 
tOUH<1l.Il ()f.f Lil~I:; HEt\.lJ control cdrd.s.til the input 

Cdru. .stLeam. 


* * speciLies that tile il.leodme, £l.letype dre found 

.Lll, ~FFLINE ~fhil control caras in the ~nput card 

str~dw. mode aefaults t~ .~c disk. 


specitles tuat tUE? t.LlI;:Hd..!lh:!" Ll.letyp€ dre found 
inUt';:'LIN'::; REAV cdntrol. cdrdsul. tne .input card 
stream; lilode dccept~d is the one.s~eG~l~ed 1n 
tneccmWdUd. IJ..ne~ 

,1 

I 

.1 

http:tOUH<1l.Il
http:l:.i.i~nd.me
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V:stf 

~Si::T allows. tilt:: useL to ~ulitcol UllLBL"ent <:H:>tJects ot h~.s 
. enV~[OnrueHt at las conscle. V.:lLl' di.IP contr::ols the 
chardct2r designated to notify the Uder or evert two CPU seconds 
cf execution tllH€; VSET \..dAH.Jclf controls the J.ef.Lnitlons 

(. 	 for lO<jical .:511111..1015, ::>\j,ch d;.j 1.l.ne J.elete, characl:er 
d€lete, baCKS lJdce gaUd taD. CllcU':dctec 5, a ud t ue hexadecimal 
representation ct definEd Chdractec.s~ ~s~r lctPB~ controls 
the acde.!;: at !;:>t:"dccll for:: cOillllldnus; V5ul' LIHiHlL5 controls 
the Dumber uL fa~es of core used 10r loader tables; 
VSE'l' LI~t.Nj) cOlitL:ol.\i the uE:d:l.iU.t~OlA .tor tile loglcal l.l.lle-end 
cbaracter; VS~T dD~~SG contLols the ienyth of the error . 
and l.:edJy lllessdge.\i typeu ll'j Ll'1:i; V5i:.'l.' ...U:.DTYPB c0utrols the 
celor of the CnS drEor me~~a~es; dod VSEf dB~PAb coutrols 
the r~leds~uy or rd~8S c£ co£e upon commaaacom~letiouc 

fUDCtLOD may be oue ui toe tuLlOwLn~: 

riLl!:' 
CBAtiul:.l' 

I l1PEx 

LDETuLS 
LINii'W 
RDr clS G 

hEDTYP.t: 

RELPAG 

OfeI:dUUS a.Le descrioeu uadel."'i U.\idJe tl ioc eac n pa rtic ula r 
tUHctLUU. 

VSET ha.\i wuiti~le u~es ae~enuLDY upon thetuDctLon specLtLed. 
Each is a0scriDed below. 

I V~~T ULIP <char <ccuut» I 

I (OFF) 1 i 


char: 	 15 the charactec(s} to be typed. ine default ~s a sequence 
of nQnp~iutLuy CDdLctCtars -- uppercase sh~ite lowercase~ 
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sets UL.i..e to net.fiLii;, '=:iO tnBre ~s HO .I.uu.J.cdtion ot CPU 
~xecutio~ tlwe u~lu9 ~~~~. 

count ~s d Lu~b~~ fLOW l-H .l..ua.l..cat.l..uy trid number or: Cba~dcterE in 
cnar. lte Jelault is 1 character. 

The chardcteris) speciil~~ aLe t.ipaa every two seconds of CPU 
execution tillie tc 9TVE toe US8L-d pr.l..uted recotd.J.ng ot the 
exe--cutl.0 n tidle ot. illS t? [u-j ralli. it: the ueia tilt CHaracter is used, 
the tipin) element SbLlts to uppercdse, tneo .Lowercase, to 
indicat(~ the CPU execut.J.on t.l.iUe. Notll.J..ll:l prl.I.its. The entire 
executi.on time iadl.cdt.lcn 01. th.I!:' CdIl be turnt::d or.t with the (OFF) 
opErand. A USer may StJecLfy llOilChd~dct,-~r l:)L.lP lnd.J.catoL"s by 
sf,eciiYllhJ tnem iII lleXaaeCl.llldll.Ll dll Assembly .Laoguage Pz:oy.cam. 

---~------------------------------------------

VSEf 1 CilAhDtf log~im ~Chdl> 


I t~anstype ~chaL" <bexcude» I 

----------------------------.----------------

lO\jsym 	 speCJ.1:lestil<:! lugl.ca..l 51'ffiJJol £o~which d. chaI:d.cter lS 

beinj d~i~ne~. fDe VdLJ.d J.0Yl.cdl sjmbols and their 
ffiedllLugs aLe ~e~cL"1.6ed below~ 

}j lOJiGdl 
. .::Jl' 'lb. 

C .L 0') 1. C dol 
lIl. 

L 1. o:jl.C d 1. l.lne-aelet0 Siillcol. The deidul~ symbol is ~. 

T Ipyicdl taD SywDol J.ll ~UIT. lue default symbol 1.5 8. 

t.I:anst.ype specirles tn€ t..Yl?e at t.r&lls.J.atl.on beiu':l defined 1:0I: the 
char,deter L'~r::r~s~Hteu. The val.ld tLanslatlon types and 
their 1I1e<LliLhjS ace (lEser'ibed be.low. 

IN terJnJ.udl l.IltJtlt trallslation to ll.exaueclmal 
au teLillinal Olit~ut tr:anslatioilto hexd.u.ecimal 
10 terIDloal lDtJut aria output tLan~lation to hexadecimal 

'Chd:r 	 speclfles eLtneL the cnaLdcter tu be detlued as a logical 
symbol, or the Character tor whicn translation to 
bexadeclmal lS to De maJe. If d CharaCter 1.5 not 
speciLled, there lS llO character tOL that logical symbol, 
or d~l. translcttlons for t~dt translation type aLe 
cancelled& 

hexcode s~eclfies the speciL~c nexadeciwal representatlon to· 
wnicn CHar 1.S to. be transla ted. 

f\herE ace hIO geueral wa}s ll1 WhlCh CHAHUEF cao De used - to 
define loyicdl slmbcilsi dod to Qet~ne cbaracter translat~ons to 
bE xadeci rna 1. 

-----~ 

http:lleXaaeCl.llldll.Ll
http:executi.on
http:execut.J.on
http:recotd.J.ng
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Fer lo~~cdl sjwncls, cnar D~COm8S toe symbol IO~ th~ logical 
function sp~cii~ea. 1£ 00 CDd~ ~s specifiea, tn~re ~s no symbol 
for that lO:jJ.cdl funct~cH. The U.etilutlons tor:- BacKspace and Tab 
dre effEctive only ~r ~UIT aud ~eillf. The aeL~nitions for 
ChaLact'~r dna line dre ~tLeCLl.\le 'lor CI1'::> and all lts commands 
{iucludiny ~vlT, C~DIT, aua ~~uu~, but not tor C~. uy redefining 

rthe detdult lO~lcal syilitol cad~acters (l..~. ~ tor backspace, j for 
character:-ael.ete, 11'. tor: il.ne del.ete, if Lor tab), these chacacter:-s 
may be typea as n~[mal iu~utcharacLers. 

For:- cndract~r trduslatic~~, char becolli~s the ~Dardcter that iE to 
te translatea to tn~ hexadecl.mal re~resentation spec1.fied. The 
translation occur~ aL the tl.W€ spec~tl.ed Dj tae translation symbol 
(i.e., on te~mlndl lnput by LN. Oli terIDl.Dal out~ut by QU g or on 
both terrrlDctl ~llput and o~t~ut by 10). In tais way, cnaracters not 
represeuteu Oil a speclilc keyuod~~ may De efrtered byspecl.fying 
the Chdr deflued to the uexdJuclllidl ~epresentdtLoil OL the mlssing 
character. tor exam~le, d'terwl.Dal tlot hdvln~ a < s10D,migut use 
the ( to elltt-!L' a < by sfecJ.tjl.H';j \1.;)£.1' CdArlVEE' Il~ (~C. II: no char 
is specitieu \1utll a tL'du.slatLon tit?€ (l.e., IN, uu, or 10) fall 
translatiolls 01- tnat tYfe are callcel.ledo 

The criacacters uefined tJ vs~£ CHAkOEf Lewdiu lD effect until (1) 
'/\ 	 anotiler VSi:;T ChAiU;;J:' e~ti4er chauljes or Cdllcel.s it, ,(2) eMS is 

reIPL'eJ, or (3) the user l.ogs out of CPo 

I VSET I l"~~X ~~ I 
I I DE F. I 

21 specifIes thdt ~hen d command 1.5 entered f£ow tne terminal, 
tbe seacch 1.5 first Lor a £1.~e dltn a fllety~e ot lXLe, then 
for a 	 i~letipe or aUVULE. Th~5 is tDe default. 

UFF specitl €5 that tbB sedrch LaC iLletype EX~C LS to be 
bypassed. 

The o~der at SEacch LaC comman~s spdcified at the ter~iilal may be 
altered by tue user ~ith tne V~Ei LM~Ei comwand. Norilla~ly, when a 
command J.S ty~ed, there 1.5 an Lm~lLed s~arch t~rst tor a flletype 
ct EXtC. For Example G LL SA~PL~ LS typed at the te~mLnal~ eMS 
first searches tor dille SAftPLE ~i~C. l.£ th~s is found, it is 
eXEcuted as Lt EXEC SAMdL~ had been typed. ~f this tile is net 
found., tilere is a cheCK 01. user, tilen systeru, dDDr€viatl.on.s - -ana, 
it SAl1l:?LE is all abbreviation, l.t LS expaaded anll <i,starch is JIdda 
tor the exteuaeJ iname i:;XEC.. 1L eJCtill-dUle EX~C is found, it. is 
executed as it EX~C 2xtLtidme haa beeR typea. 

·1 

,1 

-'----------------	 ------"---~I 

http:spec~tl.ed
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0	 1f tile searc1l lUl.'aU imp..i8U .r,XEC t.!.letype is not .successful, the 
SEaLe h . 1.S then IUdue 1. U L SAL'H:' L~ MUJLl Lt: • 1 t lOUIH1, it is exec uted 
a~ if lOADHOD ~Arl[LE then STAR£ were typed. It ~t is not found and . I 

SAMPLE 1.S do u;:;er Or system dDlH:eII 1.atl.Oll q a search J.S made tor 
~xtfudma MODULE. Ii this is founa,.it 1.5 executed; if it is not 
found tne ?CMS messdge 1.5 typeu llld.!.ca~.lny an .lnva~id command. 

W.lth VSET InPEX OFF, the t.l£st serles ot searCDes tor the EXEC 

file aLe bypd.:,sed -~ anu tlle s8cu.:ch.is ooly wade [OL fl.letype 

MODULE. In th.!.s wode, E~~~ L.ll~s may be executed 2!!kr by 

explic.itly typ~ng ELEC Ioawe. 


, I 
I 

j V~ET I LDhTBLS (on) 

nn 	 1S the number of Jd.Jt:s at <;01.'e tHe user iIIoulo. l.lke to have 

set aside forloade~ ta~L~S. If uill~~ted, the number of pages 

ok core currently set dSLdJ tor 10ddertaDLes 15 typed. 


The user may examine o£ Chdllje th~ number' at pages ot COLe used 

for loader tdble~ w1th VS~T ~Dri~Bb~. 


("\.i'4ol.[ually" a VJ.i,tual lltdCa.lne 01' 2Sr"H'~ HdS tl'!O (~) pctjes or: lcaJel:' 

tables a laryer vlrtual wdchlne nas three (3). Tnis uumber maybe 

changed with VS~T LDliTt1S unn prov.lded that (1) DOll 105 a JecJ.mal 

number less than 12d .. aliI.! (2) the ,user hdS ,=nouyh core aVdllable. 

t6 allo~ nnn ~dye~ to be used Lor lOdder tables. If Duth or these 

c90ditions are met, non ~ayes d~e ~~t dsidefor ~Odaer tables. 


If a VSET LDRTBLS re~uest tall~ D0cause there 1.S not enouyn cere, 

a smaller number ox pages shoulu De re~uesteJ. 1..1: the request 

fails because cere is in use, the use~ may re-I~L el1S, l.ssue LOGIN 

(NODlSK, then request the number oL payes a~a~ll. 

A user illay L.lud out thE DUillneL OL payes ot laaae.!: tables in his 
vlrtudl machine at auy tlme Dy VS~l LDliTD1S w~th no operand. 

NUMBEH Of ~AGES fC~ LOALtb £AtiLhS: nnn 
This resfJonse oc~u["s wilEn V;j,LT LDHTBLS lidS been spec1tied \fJith no 
cferauds. Don is tae CU~LeDt llUWDe~ u1 lQdd8l" CdDle payes the 
uset:' has. 

http:s8cu.:ch.is
http:founa,.it
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l VSr:T-1 LINr.ND <chac>'1 

char: specitie.s t.nt! cila.t:dcLe~: -thdt 1.5 to De<.;orue tile lo~icdl 

l~ne-e"d symbol.. fue aetdULt Siillbu~ LS'. It no symbol ~s 
specitLHu 4 no cnardcteL lS adf~Dea as tue iog~cal line-end 4 

and the ouly ~ditoen~ d lLne L,s W1.th cacr:Lage r:eturlls 

1 he lOljica 1 ll.ne-end c ndL·dct.e L pe.L:iUl. ts d numbec at log local input 
·lines (each sefdrated ti tile liue-cnd siInoo1) to be typed on a 
single physicdlinput line •. 'rile plljsl.cillillput line is tarnAi.na.ted 
.by a car:r:ia-j € ceturil. LO<:}l.CaL l.Hput l.1.He:::; dra te£'ulJ..nated by the 
11oe-euJ <.;hdracter or by thecdrrl.d~e return. ~dch call to reaa a 
line from the t€Cmlb~l returns the LOYlcal in~ut l~ue. Subsequent 
calls to redd dl1.1l<::! rtuUl tile t.eriul1aJ. retu.x:nthe next logical 
1. n f utI i II fe' • 

lae ~iile~end ~ymDol Cdu ~~ u~ea tu iDPU~ wult~ple logicalline~ 
~b€never a phis~cal lLllE L~ LU~UL LLum tae LJpeW[LteL, ~hether to 
C~~ or to a progrdm. In d~JLtLon, Lugicdl lLues caD De input and 
stacKed by use ot dttal,tl.UU tv CI."1S (doubl.e dtteutl.ull .1.1: teom eMS 
aDd ["unning UUdEr Ci!). ~ee 'b£rlll..l.HdL Usalje-flll.ttentl.OH lnterruptfl~ 

It no VSX;T l.I~':;Nj) ndS been J..ssued, t.he fl·· J..5 tHe l.ogica.l Il.ne-end 
symbolo The ~cund sl.gn tl} i~ a~~u t.ne J..ug.l.cdi tab sywbol, but 
the line-enJ sYU1lJCl. take;;:> pJ.: €ceaence over: t.ne taLl sjlllDol. . 

If VSET LI~~Nu Las nc upeLduJ, th~L0 1..5 no lO~l.Gdl line-end 
symbol; lOjlcdl. 1. Liles. WU3t De b~l:lul.i"ited as physical· :lines \-lith 
t.he cdLr:iage l.etUl..ll. 

vSET 	 l.IN ~ ND aoeS not rel.le t.l.ue the logi....:al I.Hle-end symbol toc CP. 

IVSET t BUiM5G-y~ j 
j , u?f f 

ON s?eciiies that. - eMS i..:> t.o tIP'" st.anaaru error aud Leddy 
messaY8S {e'J. ii.; T=nJiolln!Hn.an· liil.film·oSS) 

OFF 	 speclties that dbbLevLate~ e~ruL dndready rne~sayes (ago R;) 
,U::e to b(; ty ped ... 

AbDr:eviateJ erLCL an~ LSdQy ffid5sage..:> (Loe., B(nuDDQJ; aud K;) may 
be reyuesteJ witn VSEf h0YclS~ 0~i. ilesLdes the s~orte[ message 
(whlen eliltindt.Es tue pu.utout 01 (.i'l5 and CI.'1~ {> Ci> executioti time 
and the clock tlllle), tnece 1~ one carr~age return rather thdn the 
usual two. 

http:eliltindt.Es
http:T=nJiolln!Hn.an
http:l.etUl..ll
http:Usalje-flll.ttentl.OH
http:dttal,tl.UU


I 

I VSET I [(ED'UP£. ~rII 


I I ON I 


. 
si?ec_~.tl_es that all cas 81:rOL: llH~::iSd':Jes dre to oetYl:Jed l..ll 

u.idCJ.... r his is the l.lerdU.i.t val. u·e. 

eN 	 s~eciiies that ErLer messdyes dre to be typeu in red. 

PIoVLj~~ d termiual is eyuip~eu W~~D tbere~ ribbon con~r~l 
fEature (IU'Q #-86I:HI19) dr:U d u1.iC1\.-Ce-l L'J_bbon, d.c.lJTYPt; ON allOnS a 
user: to have C~S eLLor messd~es ty~s~ in red. A KE command (to 
tr:uHcdte termiual. output 1..1.nes) has UJ e.1.tf.::!ct au lines typed in 
rEdo 

It a u;;;sr s~ecILle8 REL:J1'PE UN, anJ. the ter.:1l1iudl .1.S Hot equipped 
aE descr IDed anove, ext.cdn€OU;;> chdrdcters UldY lJe t.Illed,, 

I VSET j aELfAG ~! 
I I Off 1

'£li 	 spec1..fies tha t af teL ceLtailt C0l11111dUJ.S na ve execu ted, core 1..£ 
to be rel~ased dnd zeroed. ..tilLS 1..5 the default. 

Ofi 	 specitias tna~ the contents or core dre to remdin dtter the 
completion ot cBI:'taiu COllUlidUUS .. 

~hen eMS is rUDll1ny in a vlrtudl ~achlne, pa~e~ of core are 
r~led~ed dud zeroed atter the Lollowing commandti complete 
e ,{ €cu tion: foSS El'lHLi. 8' Cf. 0.11, CUl'lJjL~;;;, COMf'AHE, £1)11', YOH! Ii AN" 
l'lACLIB, t'1AI!PHT" PL1, SOi\r l SeLl:i',.L'APE"fXTLID"dIHl UPDATE. Th'is 
is the normal mede of of.erdt.ion - .Luut:. obtcl.lned by c.1efault or when 
'~ET RELPA~ UN 1..5 specl~iEd. 

However, if a user ~L5De~ to exctwiu€ core aiter any ~f these 
. 

commanGS has LinisDe~ - eeYo/ tor J~Dugyiny or alldlyz.1.ny d protiam 
- it 1S desicable to LuhLblt tuis L~i~as1..ny f~atu1ee This is done 
uitb VSET RELPAG JFf. The cowmanus diLected drB ~lven in the above 
fara<.jraph. 

a.. vset Dlif i 
Thl.s cau:.:>es th", ':1U'=!stiOIl ma~K ,l} tu ~~Lnt after every ~wo seccuds 
of CPU €X:Ecutlon tLme. 91.V~Hg tlH:~ user a record at CPU time 

nxecution •. 

http:alldlyz.1.ny
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b~ v~~t Cnard~LC ! 

Tbe chacacter-~elete SjillDUl L~ deLlued ~o the exclama~lQn peint 

(!)'.rhe ~ sjrubel eati UE used dS normal lnput. 


c. vset cnaLdet I 
The rina-aeirlte symnol no Lon~er e~l~ts •. The e Cdn be used a~ a 
oorffidl lUput chdEdcter. 

d. vset cnacdeI in ( 4C 
The ( loS' trdllS La t'2tl, ted hex ~c (the <symbOL} whenever it is 
inputted. 'flus elldl..lles d < to be inputted ~rom a termlDdl that 
dues Dot have d < ~Yllibol. 

€ . vset cnacuer in 

All prevl0usly defiued input cnaracter translations are cancelled. 


t. vset impex crf 
The normal impl~ed seareD'ior a tlLecype of ~XEC is bypassed. To 
eXEcute an Et~c tlLe,BX~~ fiLename mu~t De enteLed. 

g" vsetldl:tlJls 
NUarlEK OF EA~iS tOd LOAD~B fABLBS: 2 

The cucreut 'number of pd<.jes of core set aSl.de tor: loade£ tables 1S 
2~ 

h. Y3et ldr:tbis 4 

The!:t dre now i4 pa<.je;::; of cure set aside tor loader ~dbles" 


ic vset linend ! 

The i~ne-eiltl syruDel LS set to tDe e~~ldrudtiun marK {I} e 


, ! j. 	 vset LdylUS~ oft 
R; 

Erdse no i. .J..le 

E (00002) 


eMS 	 ready dud eLTor rnBSSd-jes i.u:e dl)J.)ceviated as ;:;nOl!JUc 

x. 	 vset rd 1illslj on . 
d; r=000/0~Ol 13.30.06 

erase· no [·..tle 
E (OJ 002); T=O. 00/0 • 01 1J. 30. 14 ::i LdudaLd CJ.1S er:r or: dnd rEady 

messa~es dre tYfed to tte terrn.J..udJ... 

---------~.~.--

http:13.30.06
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7~§ff2f_~g§§~~~: 

E(000,) 1) V5TJ j 1: f: AD CrlAiHH.. f iU1G Ud~fn 

E.~ ther 410 or ~nvalul 0 teranu;.;> We1'8 s)!ec.l.tl.ed \II.i th VStT CHAR LEf • 
i €issQe the ccwilland. 

r 

E (0COJ2) VST002: bAD VS.t;'l' fUNCTl.ON 
Eitnec no or dli invaL~a t~Dct.l.On was specLfied wit~ VSEI. 

E(0000J) VST00J: ~AO ~DliTrl~~ aR~Ucl~Nf 
Either no or dD invall.d oJ!eraud was s)!ecifiad ~.l.tn VSBf LDkTfLS. 
It an operanu .l.S spec1fied, r:t must be a uecimal numDer less than 
128. 

E(u00J4} VST004: CA~NOI ftOil~f! LU&~~H fArlLE5 

ihe number: of fages resuesteJ with VS~T LURTrlLS is greater than 

the number of pages aVdLldDle, or tbd core LS already in use./ 

Either (1) re~uest a sKal~e~ number at Pd~es, or {2J re-l.pl CMS, 

issue LtJGI N (i~JD1.Sl\, then. t.ry VS t:J LDriTBL;j d<:Jd.LU. 


E (() 0 0 J S) V S T 00 ::> : ti A D in.: HISIJ A li:G Y d 1:.; N T 
The only val~a operands ~or VSEX ~DiM~~ dre UN dna Oit, one of 
whiCH mustbt::: s reciil.ed. The u:!d.dy anti errOL" me,->sage leU':lths aLe 
not affected. Hel.sS~e tae COillllidDUe 

E to J JJ b) V S TO G b : Jj A D I f1 P ..; X Ad GU i'1b N 1.' 

0htol ouly lldlr:v opex..-dnustor. VS~T L'H:',C;.I.. dJ.:'e 0i.~ and Uf'E', one ot 
.hich mu~t be sfeclfr:ed~ Reis3ue tae command. 

E (vt.Jj7)VS10J7: bAu REJ.ifYf>t: b-riGUl'1t;Ni 
The only vdl1.d operdllJ.s ioc '151;,,'1' L{L.iJTYiJ L dLe OL~ dad OFF, oue ot 
~hich wust be s~eclf.l.ed. hS1.,->sue t~e commdnd. 

E(J00}8) VSTJDd: HAiJ tiE1t'Ji\.i A.i1l>Ul'1E.NT 
Ibe on11 vallJ operands ~OL V5£1 ri~LPAG ace UN ana OFf, ODe ot 
~bich must be s~ec1.f~ed. tid1.SSUe tU2 cowrnaudc 

--~.----------_. 
---------------------~--------~ 

http:A.i1l>Ul'1E.NT
http:s~eclf.l.ed
http:reciil.ed
http:d<:Jd.LU
http:i~JD1.Sl
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I<E 

g!g~£~~~:' l'he !l.t: comll1and cvu.tl:u..l::; the l'dugtn 01 thu line being
typed at tb~telm~na~. 

I 

j KE j <'nn> j 

1_'-_L_____ l 

.!:L~l!§'];:: KL l.,s aCt.ivdted 'l£Oill the Ci!-o7 8nVl.L'OUllient {ente!.-ed f.rcm 
cas ny hitting thedttu ~eY)Di tYPl.D~ inKrl n~ 01: Kli. IOINT gives 
cClltr:ol to COL~':>l. (see CMoS i!L.li GY2J-Jj91) WLUCh deterlULIl €S whether 
CL not an operand was eDt€reJ. it not, ~detault value of 72 is 
assumed. Toe ccluIDn 1~5it lS 3et to the specifl. €U value, the KE 
flag Dl.t is set, tne ATTN but~eL l.S released, aua control l.S 
returned toIOINT • 

. a. ~e 

lha line length is set to the default value of 72 Characters. 

h. Ke aU 

the line length ~s set tod0 C4d£dCtdLS. 


--~-.-'~-~-------.----.-~-------- -~-------~---.:---.--~ 
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'j 

I 
I <i t' U1H.': 11 I . 1. i l~ ~ I
l _________ -.J~______· _1 

"PUN~H 2Unch~$ lJ.H€to tll= V.Li.:t.ual. LJuncil. All KeywvL:dS, symbclic 

aryuments, etc., a£~ sutstLtutB~ Lillo the lLne. Any word or werds 

that exceed eLg.ht. (d) ChdL:act.eLs <.iL:e l~l.t. just.U':.l.ed and truncated' 

on the r: l.';jht. 


·1·----------~·------1 

I &U~U~Cil l L~~h i 
l ______~ _.__l ________ L 

~U.f'UNCtt will t>uuch the uusc.:ulul.~(i lll!e traat ltldsentef'ed u~ . tc 72 
char:ac te rs. This command CdndOL ~e nested wi.t.D.iu. anotn~r: :eXEC 
commano.. 

• I 

! 

I 
~ 6UPRINT I LINt! i 
1.__________. 1 ________1 

: 
. i 

C;UPRIN'l' \nll t>L:intthe unsCdllHed j.Ll;e tIldt Wd~ ~nte[ed u~ tc 72 I 

characters. Th.l.$ cOlliillallu.~dnnut Udnested w.l.thin duotner EXEC I 
ccmmand. 

. j 

--------------"--------------------------
I I 	 t 
J &TYPEOUT , ALl.. Iii'!'£! R!i~~ I 

I I Q!i NUT ~1'L:::: iWf!ALK I 

! I Bh b: Cit t 

I I Off I 

j I NOB)(iC 	 J " 

(1 	 l j lULL 1 
I I .IH~S Udl:; I1-_________1 ____ _________________ ___1~ 	 ~ 

-------'-------~--~-------~---.----..-. 

http:wi.t.D.iu
http:just.U':.l.ed
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J;'AGE J7 

iLESU!1J::: returnsterm~llal ti~~nq to the status ~rior to the 
Kl.ll cCi1lmand. 

Wl.ll type altered fi~es 

NGUP directory J..S Hot upd.ated 

The TYPr.;- Oftioll \Hll type the lldme dnd/or type 
altered iile de~endiug en tlh..Lcn t~elds cautdJ.n 
cld filename l cld 'tl.letYl:Je, 01: Qld filemode •. 

d.ud/or ruou-e 
an dsterisk 

of 
in 

tite 
the 

(\ 

TiP~ in parameter li~t arter Ll.letype or mode wl.~l type the files 
that are being ELaseu. 

ASSLL1BLt: ElJl.T SOR'f 
CEDIT FOdILIAN St'1..IT 
CCJ'lBINi i'll!, l. L 1 jj .fA P t: 
CC t1PAtd:-: ('lil.i l:'lU rx l'LliJ 

PL/l UPDATE 

These [Outl.Ile;:; now inCLude the us.arpag€ release functicn 
described in the roilowin~ paragraph. 

Aiter successlul completlcn au~ prLor to returnl.ny to the user or 
caller the current rout~ile refereuces NUCON dud turns the fage 
I:el€dse tl.d<j Olt. When the t!J::0gral.ll retu.rns to INl.T, .,this l:lag l.S 

chec~eJ and lL It ~3 cn, iN1T lssues d diagnose X'10 D to CP to 
release tbe liBSL payes lLOW 12uOOllex up to the value of LOWE11. 

If the user w~snes to prevent the reledsd 01 j;layes, he {liust ~ssue 
( 

.. 


http:t!J::0gral.ll
http:returnl.ny
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6. 	 NAMING CONVE~TION 

-----~-----------

To make the t~lendmes ct CdS SOULce routines mOLe meaningful to 
the system proyramwer Ie~Fou~Lule taL ma~nta~n~nJ ~MS, d na~1n~ 

r 	 CODvention has been establJ..S1H~de A J:0utiue's function and 
celatianship to other rout~nes ~J..ll consequently be J..dentJ..iiedby 
FLetizes aud 5uffixes. SOille naIDJ..Dy convent~on~: 

device de~endent routines ~reiixe~ by a code aenoting 
tue ~hyscial aeVLce type: e.~., DISK, CONsole. etc. 

dev~ce J..llter:rupt handlers·,sut.flxeu by IlINTH:. (CON1M1:) 

~u£tware iuterrupts pre.l:.J..xeu Dj "INT": 

s1ruulatoL's 0.1:. uS fUllctJ..oU!;)lJ['eLJ.. xed. by IISO": (~QQSAa) 

miscelldneous routlues OL siill~lar functions prefixed 
tythe same code: (£!f.£!~SISI' £.JU~bX.TNj) 

, 
device input/output executors sU.f1..i.xeu by HIO": (TAPEIQ} 

The followiny chart will show: 

1. 	 theiilename of th~ S0ULca SYSIN aeck 

2. 	 the Lnternal entLY pOLntl~ or STANT card ldcel 
if dLssim~lar from the x~lellame 

3~ 	 hOW the ~outin€ is used: 

N - nucleus r:~siden t 
NI - LJucleus residellt dur~uy the IPL proceJ.ure ouly 

thell no 1011,:/e1: ue~ued 

NS - nu.cleus reSLuent, sharable cude 
D - diSK L:esident liwuule 
DC cow~oneDtoL d dLSk r~siJ.~nt module 
T tr:dnsie n t moo.uld 

relaticHsnip net Wteu va ['SlOnS 3. J dnd 3.1 it..l..tn respect to 
the Ln~Lvidudl cuutine:. 

S same. Ioutlne is uncnauyea 
U - updated, tbd update deCK taat was used to generate 

the cucreut verS~OH or the 1:outine will be 
. supplied. 

'UN -. updated a.tw reUdmeu.. Tile newly Hamed update deck. 
w..l..ll De su~~l~ed. ~ote: the vers..l..on J~O source and 
tue verSLon 3.1 source - pr:~or to applying the 
update - d~e idcnt~cdl. . 

R - r:elJJ..ac:ement, comt-'i..ete sLJ,bstitute ior the mellt~cned 
ve~sian 3 ~ource routines 

liN - r:ename, tlw J:..Ll.ename ot tlw \fers~oa 3. v so urce dECK 
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was (;ildngeJ. 
i~ ~ - new 

s. d bCl.€icr..HI1ll.1(HAt about edell tUIlct1.0n 

Iut.Erndl .d.eJ.a..tl.on 

Ex ternal ElltLy V1S a Vl.~ 


Filename Po~nt Usage VeL 3.0 Fi U HC t.l. on!:i 


$ T u executl.on ill.l.tiator 
ASBttEV - N s abureviatJ..on processor 
ACTLKP NS u determ.l.ue actl.ve files 
ADTl...KP NS U Qetermine available disks 
ALTER T U cnange iile ictEntif2cation 
ASMDIHl' DC R- AS ['1 IJli:( r ASSEMBL1R auxiliary directory 
ASSEMBLE D R-AS~~MDL~eAsctRiAL 

ASt'lil.iJ1 .. ASMAU2 ASS~ribLin ~nteEface 

ASMa03,ASl1AFIND.BATBOMB N s . 

bd. teh mora tor- componen t 
BATCH N u IJa tell rna Ill. tor component 
EA'I'DECC N S batch IDOIU tor component 
EATJCB N S va tell mOla tot: compcnent 
BATl.lST N S IJdtCh monitor component 

r-~f!.TE it E S N, S batch monitor compcnent 
. !l,TSCTL N S .batch .mouitor ccrupcnent 

CARDIO C d,l.\J.)iHJPH N S LeadeL/~unch executor 
CEDIT D U editor tor large files 
CLOSIO N S close executot: tor Unit Record 

Equipment 

Cl'1SCARE T N duxlliary command medule 

CMSCONF CP1:'UNCI'N T U vLrtual CP console fUDctlon 


executcc 
Cl'1SFOiil'1 FOtU1AT D U diSK tor:mattot: 
CMSIPL 12L T S CMS,lf'L ~uvoker: 

CMSTLME NS d-Cl1ST...Lt1B victual tl.llle accounter 
CNVTFIV C¥TFIJ D RN-CYT £1 conv et: t l..'~xed/variable 
CNV'l'26 D S convert 026/029 
COMBINE D R~L:OrtJJ1N e file manipulatcr 
CCMPAHE D U ll·le matchmaker 
CONAT'fN ATTN NS UN -ATT N attent.l.on handler 
CONINf CONSI NS UN-CONl.N'£ console inter.r upts 
CONREAD WAl.THl) NS UN~rJAI1't(D eonsoJ.. € input 
CCNWAIT NS U consoJ.€ wal.t 
CGNWHITE TYPE NS UN-TH'LIN console write 
DEBDUMP N N uebu~ dUUliJ executor 
DEBU~ N U pLoblelI1 determinaticn aide 
IHSK D U c1.i sk- utl.l~ ty 
DISKINT N UN-jHOS~C:r dJ.sk interrupts 
DISKIll RDT K/Iol Hl'K NS UN-lHO d~sk 1/0 executor 

f'<JMi!RST DU1'1PH EST jJ 5 du.mp/restore utility 
..,iH1PD 1) s dUll!? disk ut.ility 

http:attent.l.on
http:determ.l.ue
http:executl.on
http:d.eJ.a..tl
http:tUIlct1.0n
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.~ 

lJUMPf U :) uump tile utility 
ECHO 1) s terminal teste r 
EDIT D U eaitor 
fDITDtJAL N~ U J.J.ie el:'ad.lcator: 
ERASE NS U l.~le eradicator 
EXEC NS a exec JJootstrap 
EXECTuR 0 U exec war Jc. lIlod u le 
FILEl)~f r it-f i 1LlJ i; 1:" uetine tile routine 
F1Nl::i NS U iJ.le ueac tJ. va tor: 
fOiWldT 
FORTRAN 

DC 
1) 

n-)!IJ ill' ulRl' 
ii-fO Hi' nA N, 

fuHTltAN auxJ.liary dirEctory 
fORTRAN .lnteLf ace 

EUr;.1'lO, 
rriBE.:iYS FRiE/FHEf NS UN-C.i'i::ii'H ::.: s}steru free ·stcrage 
f' HE r; Ai' L~ LX l'LND N UN -C clSr;i. T d D ~y.st\::!m fr2e stcrage 
FSTl..KP NS U 1: .lIe J.OO.KU p 
PUNe'fAJ NS rt- fU ~lI.... l' tl. d J.Ilter:nal tuuction table 
GENDLHT T .::i duxJ..llary Ulrect generator: 

10AiJt10D/ 
G E ..l~ l'1 0 [) ~ENMOD NS ,U module OlalLA. pula tor 

. GLObaL r L\-;-\:Ji.,UbAL linrary yOllerness 
ENlJINT T ~ handle I/O interrupts 
HNDSVC T S nandle SVC .lIlterrupts 
1AD1 NS U ~Int Active D1.sk Tables 
IlHT i~ 

, U· l.11l.tializer.: 
.r"\. I1HTlfL J:RANSAR, NI i{- uti. ST 4 

IP.LDISK lP LlJ IS K L(Jaas Ci'lS from disk 
iNITB67 bAl.U67 N I rt~ riA liLt) 7 1M ['e CPU inl.tial processor 
ItHTSUI; NI L! 5 u. b- in it i ali z e [' 
HHTSYS ~~SGEN Nl L<N-Si.::iGC;N l.Bl. tl. d 1ize 5 $- dl.sk 
INTEXT i:;XTINT l~ S U.N -CrlS EX. I i.i external l.nter.ruFt. 
INTIO IOIN£ NS UN-Cl'lSJ..UlT 1./0 .interrupt 
INTMACH i1CtU.l~T 1'4 S N llidCh.ine in ter.:uft 
IbTPROG t>RGINT NS . £(-U151h{(.i 11 iJroy raUl in terr t.:pt 
IN'ISECT N ~ l.nterrupts 'dork ar€a 
lNTSVC SVC..Lwr NS H-<":L'1SS V-': il: .::iVC interrupt 
.IO.FHTAB N !'I Ul.sk ~abl.es 
lGERB N N J../O elr-or proc€ssor 
LONUTAB D i~ i/O eLr01: tables 
IXCBL'fP DC S fortr.:an librdI:' 'j 
IXCCfiS DC U Fortr-an ll.,brar'i 
l.XCDEF DC ;j For~ran Iibear y 
IXCDEFTil DC S f'oLtran l.l.DLary 
IXCDSD D.C .::i fortran libr-ar- y 
lXC.fREf1 DC S f'ortr:d.n libr-clr-y 
IXCGE'rp DC ::i fortcall librar y 
IXCRENM DC S for-tran librar·y 
IXCRERD DC !) fortran ll.br-dr'j 
IXCTAP DC S f'ortra.!l library. 
IX EeeLi DC l.t:"'IXECMS pL/I.l..lbr:ary 

I' I1EC1.C K 
lXEFILE 
l.DJ:{ -

DC 
DC 
NS 

h- IX ECLU K 
it - n. EF ILl;; 
U 

PL/I. ll.lnary 
Pl./I librar:y 
relocatable loader 

LDdIO N K-l..J.HUO l.oacttn: l/U' c:!xecutor 
LLHLldE -' N h-J..DHL,Lclf: lOdUe!: library I?I:ocessor 

••• 
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~OdSUU~ N u- ...vu:...Lld.:.i lodd~c ~uuruutiile 
£l.HC:; ~U1 N hN -Ii }:;1'.:.i 01 1.0d(iUL ~ymuuls 
LlSTf! '1' .j ll.st Liles 
LOAD N U l.Odd. l.ui tid tOl' 

LOG N U mdintd~n dLSk dl.rect 
l..CGIN :r U 1.0Y1Il a dl.SK 
[1AC1Io D· Ll mdcro lil:rary 
l1AfP.lH il U nucIt: us rna f> 
l'tODl1AP· T S module ma!? 
NUCON N R- NUCONr S uucleus constants 
.NUDVBXT N N I/O devl.ce tdnles 
NUSE<.;:r N N nucleus worx SEctLOD 

;ni.H'FLIN.t:: .A- .u-UF F Ll.~~ 1;; 111e utLlity 

CST!.!?E D S ta~e-~ile uti~ity 


OVERRIDE I.) U overrlde executor 

OVEHSuU DC UN-J A::iU Vi;U OVerLl.Ue executor 

PLI D ti-t!i./I El./I lntEr-iace 

J? LIDIRT lJC U PL/I duxlliary dl.rectory 

fOINT NS S sys file manipulator 

PEHHF f .3 f> 1:.1.n t :t ~ ~e s 

PRINTIO f'hiNTrl NS J l1 -.l'tt l.iH R . in"inter: executor 

QQ'fHK NS S U:aCK manager 

BDBUF NS U Lasic read executor 

.BEADfST DC U login module 

IH.AD1'lF D DC U ' login module 


",-tl\ELEASE T U release user disk 
DC U loS/in mOClule 

SLAN N U &~cipher input lines 
SCSFun DC .j SCI:l.pt module 
SCSLNK DC S .::>cri!?t module 
SCSPRT SChIPT iJ ;j script processor 
SOABEND N il-AbSfD *s.irn of OS ABEND 
SCBDAI1 NS N *s i rno t lHJ A 1'1 
SOBSAt1 NS u - it jJ kW. *Sl.lll 01: ilSAI1 
SOCNTRL NS R- NT l.Jl' c CHECK *Slm of NOTE/POINT/CHECK 
SOfOB· NS N *Sl~ 01: end~of-block 
SOLINKS NS Ul~-1.INKAG..t:.: *sim 01 cO,Ittrol tra.n~fers 
SO MAIN NS tU~ - ~ TO riA~.B *Slffi ot SVC 4,5 g 10 
SOOPCL NS h-UP.BN *sim ot svc 1:1,20,22,23 
SOI,;SAM NS ..i-GET *Sl.l!l O~ GETePUT 
SORT D J sort da.ta ~ithin tiles 
SOrlTKJ::E DC S so.rt module 
SCHTSRL:ti DC :) sort module 
SCS VCl.~ U NS N *Sl.m or misc SVC in nucleus 
SOSVCTR T i:\-::' "CCAh i!: *SLill at misc SVC Ln transient 
SOS VCT2 r ..{-;jVCCArl E *Slm at illlSC SVC intranslentlcoh 
Sf LIT D U tile utility 
STA HI' N S commence execution 
S'IATDSK :r U disk statLstician 
STATE NS U iLle .LOOkUp 

'r U synonym froceSEor~--,,~N 
: ,PE iJ U tdpe lltility 


'rAPEI0 r S tape 1/0 executor 

TAPRIN'f [) oS ~iStl.llg tape utllity 
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~ 
. f1!COPY D S copy tiipes'r B. Ai? N S 1nterrupt. trap
UiKLKP NS S tr: dCl( lila nayelllE QtlXTL.Id D U library processor:
UP[ATE D U l:~le utili ty
OPDISK NS U diSK management
USE N U load luitiatorWAIf l'IS' S 110 tlldit
WRBUF ~S U basic Hl:i'te eXEcutOl:
iHtTAeE D U tape write uti Iity 

'It IiSl.ll of" means "eMS sllllulat.ion ot tile 0S fuuct10n • o. " 

- --,------------- 
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,~~ 7·0 Improved subrout~ne L~nkd~cl. 

SOllleI:Out.~nes in the (.':-0 T nucleus dTe called tor lJrocessing 
and exit later: with no .Lliterveil~tiy calls to other modules. 
Tbese IoutLues coul~ tuu~ use d common save area and linkage 
coulu thus te reduced LO asim~le HAL~ instead ot the 
standard SiC cal.l~ lue COlllillon- save .are.duseu ~s named 
BALRSAVl:. dud 1.5 locdt.ed 1.11 lUouule kiSA iu pa.';le zeLO. The CALL 
illaCIO . nd5· been uiJuated to select tlle cor:rect l~nkage· 
according to the called coutLue. Thetolh)w~ng routines have 
been l.UOULLl.ed to U;3e the bALl{ linkage: 

CHKCUAcr 
CPS1:ACK 
bIND~C, rlLNHEXfDArET~rtL¥ DLCdlN 
fECa NV , H.EXtiI1\ 
DISAC£ 
Fkh£EFRET, FR~fH 
lOISTVDE, LOLSIV~U 

PAGUNICK 
CUEV~O, yUEHLO, CHfHE~ 

RUN11SC~, VUNl!SCN 
UNl'i:lANS 

08. ueference pa-J€ d l<Jor~ ttun. 

The algor~thm in PA~lrtANS to select d pa~e Lor a user has 
been mod~tied. ~reviously, the loop searched tor an 
available page or a Pd~e be~onyiDY to d user not ~D a 
dispatchdole ijueue. 'fiLe UlOlb.,L..!.eu loop se,n-CLles tor a J:aye 
that has Dot been referenced. ttelerenced pages found ~n the 
loop ha I/E the reference lnt turned off. it: a non- referenced 
pa9€ cannot be tOUllU, tuen tnescan contiuues to i..!.nd the 
iirst Lon-referenced payee The reference DLt will have teen 
reset dur~ny the first scallc It a chdn~ea page ~s selected ~t 
must first De written out to dux1.1~iarl stor:aye ~efore the 
cequested page can be read iu. 

~. ImprOVEd DISPATC8 

The DIS~ATCH mo~u~e uaS been completely [e-written to give a 
cleaner intertace lLom other modules, to improve Ireal' timer 
maintendnC€using d b~nd£y clOCK (b~NCLUCK) dnd to use f~fiite 
queue~ for schedul~n~ dn~ dispatching u~ers based lifoR 
priorit~es ddjusted by user behaviour to cUllto~m to system 
res trai nts. 

Several new entry po~nts have been defineu in Q~SPATCH so 
tha. t the uispa tc ner caD ueter mLn€ ~hethe1:-or-Hot a USEr is 
status has Changed, based u~on tne entry and not upen 
detailed analysis. CertaLD entry condLt~ons merely account 
for user time ~nd then cODt~ne to run the ~nte[rupted user, 

http:l.UOULLl.ed
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pI.:ovidel1 h1.3-jUdlltUMI J.id.S not been ~.x:c~el1ed. Otber entry 
cOlldJ.tl.OllS . dccou.n t .taL U!;)eL" tl.llle and, tnu:::;, s€d.l:ch for: 
duother: usee to r:uo, k.I1()~iu-j t.lldL tHe runnl.olj u!;)er is nOI:l not 
r: un nable. 

rha illa~nt~uaoce of 'Ledl' tLill8r:S has Deen cnallgeJ to reduce 
the over:hEail involv'8d. I:.tsselltially, d clli:nned list of all 
-users Wl.tn 'reaL S tl.mar:s .LS waintd.l.ueJo Thell.st is ordered 
by the US8r:S vl.rtual time.c value. Thus, tile user at the top 
o± the"ll.st expects a tl.llldr: l.uterrupt tirst. A binary clock 
(rl~NCLUCK) value is ~dintained ui CP-67 to dccountfor all 
time, CPU dud rlait. 'fnl.s vdlu<- 1.;;; comp<u::t'u to tile t r:Eal; 
timer vdlue at the t.op -oftne list. Wheuan l.Ilterrupt is 
l:nd ica ted, CP proce;:;ses l.t by t lle usual v l.rt'.ldl PSW S \jape 
The rout1.nes used to lllal.ntain the tl.me-or:-day clock. 8 the 
bl.nary clock aua to scnedule 'r~dlt timers are placed in a 
new module called S~HEDULE that L3 cater-enceu by U~SPATCH. 

UISPATCH 110W lllaint<.l.ins t.wo rl.H~te lists 01:. runna.ble users; 
users rUlllldDle and ell.y.uJ~e, <.I.fili usees .l.UI111dDl~ but net 
el1yinlec A rUllnatle ~seL l.S d user: not ~u I/O pagewditoc 
console fUllCtio~ waLt, and not lil virtual wait state, and 
~hose runniny parameters {C~U time, prl.vl.leyeu r:atio, fage 
demands, etc.} comtineti, -CotLtOrill to tit \Htnin cer:tain sy:::tem 
restraints. These system restraints are im~osed depending 
upon tae 5y ste m GOllf.J.,yu.I:atiou, GeL t.d.in oper atl-ng pa.rame teI:S 
and the user ae ti v'ity. In te rd,cti ve "users are prima rj_ly 
ll.mitea by a maxiuruum nuruoer dl~oweJ to De eligible. Compute 
and I/O users are l.l.IU..l.tea by d Pd.'j.l.ll:j actl.v1.ty index. Each 
user has a Pd:jiog activ.l.tYl.naex caLculated t£om such values 
as number of pages ~n core, nU~~er of pa~a reads pe~foxmed 
dud the rat~o ot CP to user CPU trille useu. Th~s paying 
activity index -1.S theu usea i.1i cOllJunction !.nth a system 
pag ing activity thresnoiJ. to de tcrmine if tile l~lIl.it has teen 
rEdched. 1£ the system ~oaa wlllaccommodate the lDcreased 
paging dctiv~ty accoldLil~ to the user 2uctex, taeu the user is 
considered r:uIlnable. aU ell.-jlD ie useJ.:l.S a use'r l.n pagewait, 
I/O wait or virtual machill~ walt state enabled for an 
operating channel and wuose rUDning cnaracteristics 
(lnteractive or pay~ng dctl.Vlty inuex) ~o not exceeJ system 
restraints B wheu made ~ullua~le. Some users Wl.ll occasl.onally 
De neither rUllllable lior eli~i~le, tor iU$taDce, a user III 
cOllsolefunctiou wal~. rhe moveillent of users through the 
varl.OUS stateS.L:i a tuuct:A.OU v..t CPU time used and other 
operating characterist~cs ot tne virtual maChine. 

10. SCAN elimination 

~revious versiohs or ~P-b7 used a SCAN wa~ro in several 
places t.o genel"a te Colie useil to" search cnained lists fer 
particular cond~tl.OllS. Tue macro generated an 5L1 
instruct.l.on ~bich is availaole as a hardwdre HPyo Par models 
without the RP~, execut~on caused a pcogram ~uterrupt that 
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.1.llvcked. d !:)OltWd1.<= ti1.111uidt.l.OlJ. vi the ::>L1' l.lltillUCtl.Oll. It was 
d(;\t.et:mJ..ueu t.hdt loU llIdUicdb~;:; d pro:;L"dIlIUleU .l.Htit.l:uctioll· loop 
was mor:e eificient U.t.dll the ::>L'1' J.H;:;tr-UCtJ.ou executl.ou, dnd 
certainly more dtficJ.ent .than the siwulat1.ou. Verbiou 3.0 of 
CP-b7 elJ.wJ.uatea much or the SCAN llidcro U~d~e. Ver:sion 3.1 
wil~ ell.minate dll u~age ot the macro. SJ.uce the SLT 
in.:.;truction is Hon-prlvJ.ledgea, thO;J8 llidCnl.Ues e'lul.pped lIiith 
it will bt1.II tunctl.on (or tne "users that wish to tise it in 
pLoblem prcgrams. 

11. lJi AJ NO Sf:: dJ.sK. II U 

Sluce a large perceotaye ox ~MS UlSK 1/0 act1.vl.t.y consists of 
a slmple CCW stciuy tv Lead or: write d2Y aytes, a more 
com pact me thod ~as C !lOSeLl t. 0 ~u PfJor:t this 0 per-a tiOIl to re duce 
il0 overhead. CMS DUl.ld~ its UJ.SK CCW str..LH;J ..l.Il the norIDdl 
manner sUfflyiny all aL~Uillents and . Duffer addresses dnd then 
issues a "d~aJDose" up-coue ~nst~dd 01 a ~ro. CP-67 
intercepts the diagnose, pU1lus a c~w striD~ from a pr:ototype 
and per:ior illS the I/O oper:cd... .l.ou. Upon completion of the disk 
LIO, CP retu~ns a CODU~t10D code to CMSdDU then cas may 
coutinue to run. cas avoids the overhead of C~WTBANSg IPSW 
and I/O interrupt hdOdlLUY. ~r.ror reccivery is performed by 
eMS in tlle normal (::>IO) :taslu.on. 

12. Dynamic page re~eas€. 

Vecs10n 3.0 oi CP-b7 uses uyudmic page allocdtion ior the 
assigllwent of aux~l~ary sbdVping space on arums and diskso 
Under rudny conditions (such as odl.tiny a £11e or a FORTRAN 
cOlllpilat..!.on), cas u.ses a lar:<.je portion of .1tS user space. 
This space is always chang~d auJ hence sWd~ped to auxiliarj 
storaye. it ~s 1-'oss1.Dle tIl a t those pages may not be 
refer:enced ior some tJer.l.ou 01.. i:..Lrue. CliS lidS ti.us implemented 
d. udialjllo;:5e" funct.l.un to ..l.nterrace to CP-67" tor t,he purFose 
oi LeleasiD~ tho~e ~d~es no LangeL regu1r~d# usuaLly from 
X'12000' to Xl 3uOOO' 1Dclus.l.ve. T~15 dLagnose t~ees pages in 
core (it any) dnd any pd~~S assLgn~u to swapping space. it 
has thead.vdntage 01: sur1u.lull:; the· SWdppl.D.:j space 1H US€ at· 
the completion at c~s tuuctiOllS ~ather than dt ra-ipl or user 
LOGOUT. certain C~S commands (~UAD a~J executioll) cannot, of 
cou~see release the payes used. IJut these commands are lD. the 
In1nority. For th.e most. paLt, C(iS comlllunicdt.l.DY to CP-67 via 
diagnose which pages call be d¥~dmLcally released shcu~d 
impro ve the utilization ot dx Ild m1.C DASD pagl.ug space. 

1J. System and u~er stdtistic~ 

larSlon J.O ot Cf-67 proviQ~s tor Sallie basic stat1.stical 
gathering to deter~J.De ~tstem dCt1VLty and provl.~e tas~c user 
accountL1l9 inforillat~on. Verslon J., 1 "is extending. these 
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at~t~~tLCS tc p[OVL~e &uwe mure ill~anlnytul ~dtd re~arding 
~ystem ut~lizatLoo dDa muLe CUD5Lst~Ut user stdtlSt1CS. Foe 
system medSUre!Il€U t, t.he l:ol.1..oloF.lng data .15 ue.lug added to 
veesion 3.1: 

- virtual SIO CouHta 
- virtual Itspoolinylf s1.o count. 
- "aiagnoseU 1/0 re~uests 
- max pages allocatdd to DASD 
- spoclbufte.r5 allocated 
- user privileyeJ. .1..DstcuctLon execution 

Foe user illeasuremen~, toe LO.ilow.lll~ data .isue.luy added: 

- virtual SIO counts 
- spool "ear ds" f>uuclH: d 
- spool "lines" ~rlIl.ted 
- spool "cdrd.::: iI LeaD 
- pa':les read 
- pages YirittEH 
- T-disk aLlocdt.i.oll 

14. Improved P~O~INT 

Sinc.ernu.chot.the coLie J..li .t?!UJult'4T used. t..o checK tor fa.st 
re-d.lspatch WdS dUflicatea .ill l.HSPA'l'CH, .it !iaS Deeu remcved 
dud replaced ~i a dLLect trallster to UL~PAILH SLoea the 
improved DISPATCH IDOUU.i~ call DOW ~u~cKly determine a 
maChine's elig~niliti to LU~. 

The code 10 PROGINf tnat dealt W1tU the handling of 
pr1vile~ed insLruct~on ~iillulatLon has DeeD spl~t ~nto a Dew 
mOd~le for addressaD~l~ti ~urpos~s. fbLS module, PRIVLG!D, 
contains th~ code to ~erLOr& J0~ecLion .ot v1rtual machine 
~r.lvileyeu operations dna tu ~Lth8r ~~r~orm ~he required 
simulation or- i.n VCK8 tne illoJ.uh (tOL' exailllJle, VIO~XiC) to 
perkorm the siillulat~CM. 

Multiple page read/~rLtes. 

The allocdt~on table ~n cure (Qe 2301 pay1Dy dev~ces has teen 
extended Dy TIllie woras. Each word dcts as an ancnor peint 
for-· a chain of pdji.ng tdSi\..;;i. Oli\;; word l.ui: each of nine' 
recor-ds ~~rpdir of drum trdC~~. Head or write caquetits for 
a particular reco[~ ace tormeJ ~nto d paY10g task (LUTASK. 
contrcland CCW's) dnti chdined on tnedppropciate dllocat~cD 
word. Ii the speciI~e~ drUWLS Lunu~llg, no tur~ber action is 
ta~en uut~l all intsLruvt ~s presented. If the spec~f1ed drum 
is availduld or ir paging tasKS are already chained, the new 
paying taSK is cnalnea w~th other~ 1L that record is Dot 
already scbeduled tOL aD 1/0 o~erdtioll.ilp to li~De paginy 
tasks cao be chd~nEJ toyether tur one ~/O ope£dtlon. Paying 
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,:r\ 	 t.d~ks an:;! ue-yu.0Uc\l d.HI..!. ~llal.lI\..!t1 t.Oj~Ln\:!t' ~i tJ0~iS11J1p <llhll: 

processl.u9 dIl ~Ht\2LL.-UtJt U-Uill <ill· ui!,~~dt111'j dlUIli. fl'~111,"!,t 

and 2 sno~ ho~ Vd~iu~, td~K~ dL.~ ~ueueJ• 

•16. i1~scellalleous c:hauijes 

In vers~on 3.0 of ~~-b7, ~~LN~f bu~~t d chdLnea 11st 01 200 
sa~e dredS eacb ~ij ~ords LU ~1ze. fh~s number ~dsincreased 
dyudillicall.j atter d Ct:H~t(U.ll ilumber 0i Users l.oyyed Lnto the 
system. Since tne Dumber Wd~ arOLtcary, d larye amount of 
storage was unilece~SdL·.l.A.y U.;;ieu. LOr: save deeas. Reledse 3.1 
starts w.l.t.h cnli 35 save drGdS d;~dulCI.·edses tne number: ufon 
demand (not number of users}. T~eddd.l.tiondl save deedS are 
obtained trom the fBi.!:.: stol:aye sU"-tJuOL tor t.lll::! uesiI:ed. size. 
'rile save areas are dLSO ffidl.lltdl.Ued. J.ll allpushdownlf list 
instead of a tillu::ap-dl:Ouud." ClldLU. 

A new moli ule calle d ;;;Clci:;D.cl.T r es ~I.l~;;; .ln low CO.I.:e dud conta~ns 
10 bytes 'ot SysteUi CLeat.lOn lidte. TIH:~S~ lv bytes (tCl: 
eXdlllple" OJ/24/71} dL:e ap'!:,euaeJ. to tne Llatl.dl C!!-b7 mesEage 
'CP-b7 VEhSIUN x LEVEL tV.' 

The code in PAGTRANS ·foL ~A~~tlAHE, ~AGfHLr-and FAGOUT has 
been split into a sepa:rate moJule, PAGTH 8 :ro:r dddressability 
reascns. 

17. 'serv~cedb~~iti fUDCtJ.OilS 

several tunctions have Dean ~evisdd or auded to improve 
servic€ab.llity to taB system. The module CFSDBC has been 
r.:e~ritten to improve the for:illdt;;;andfunct~ons of D!SPIAY, 
Du~p I' Dep I' UM.CP, -~TORt: anu :iTe!:' ~ IHSP lAY cau nott be 
performed with translatLQ~ and stora~e keys can D~ displayedG 
The flCF-07/eNS US€J:'s ljul.de H contd.l.IlS d cow.plete command 
daser ipt.ien. 

A neli function caLLed. II\dUt:tiY VIHTiJAL!O has be-en added to 
inter~ogate the Y.l.rtadl maChine coufi~urat1ono The 
information p~ovided givGS ueVLce status ana allocatioD data o 

In orueL: to dssist J.ll -v.u.:tual :n.';'Ch.Ule pr-ODl.em uetermiudtion, 
a trace dnd address ~to~ iUuctLon ~as Deen pLovided. The 
trace function can trat> var~Oil.; inteL'rupts and optionally 
trace all instruct.l.OllS dHo. vl.Ltual and real CC\ils on a 
virtual 510. The address stop can trap instruction 
execu tiono 
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