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This document contains  descriptlons oL
modifications to the CP-£7/CHS tiRe=35RaACing .
system for Version 3 ievel 1, 1t auyments and
refers to the information already available
in the rollowiny manuals:

CP-67/CHS 3System vescription Manual (GH20-0802-2)
CP-67/CHS5 User's suiae (vd20-9859-1) o

CP-67 Operator®s Guide {Gd20-0856-1)

CP-67 Proyram Loygyic #anuai (GY20-0590~1)

CHs Progranm Legic danual (GY20-udvi-1)

CE-67/CH5 instaitation curde (Gd20-0857-1)

CHS: SCilPT User's danuai ($H2U-0360-0) ‘
CP~e7/CHS dardeare Maintasnability Guide {(GHZ2U-0858-1)

- CP-67: Operating Systems in a virtual #achine

C A{GH29~1ugY~U) == NEH--

*k  NOTE *x All manuals have ‘been fevised for this

release except uliZu-uysbU~0. Also, manual GH20-1024-0 is

ne¥ with this release,
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SCHS Version 3,1 i1hciudes the FOLi0Wlihy system. reflnements:

e

e

Installaticn oL Helease 20 oL the 03  ldayudye processors—-—

” Assewbler, FOKTRAN, PL/L.

Upyrading dand eipdnsion oL tue sSliaudation of U35 tunctions to
insure proper operdation 0L the languayge proCessors  and tne

correct execution ci tae resultaunt object cCcoue.

Hew data error recovery routines accoruliny  to
SpPeCLEiCations,.

Design changes
Cemmands

New naming couventiovn L0l SOULCe routines dnereby
coulhotes operation and reidtionship to otaner routines.

5

CP-67 Version 3 wevei 1 contains tme followinyg maintenance and

periormance improvemnents,

_improved sub-routlne iinkagyes Lor heavily used
‘routines via EALR : '

soqlty paye selection aLgoLLtnm to use reierence
bit.

ge-codiny of bLnLJuLEL (DLoPATUH) TO reduce
ipefticiencires. :
{

Eilmludtlua oL SCAN macro tndt geheLatea SLT
8P lﬂuCIUCtLOdo ’

/ :u}; 3t ot CHS file 1/0 by using DLIAGNOSE.

5upport oL <MS dynamic page reiease by usaing
DIAGNUSE. ' ' : ~

Upgrading oif system anu user statistical Jatueling.
Re-coainy ctf ERJGLNT LOoL 4 better scneaulez lnteltace.

ﬂultl;lt pagJe Ledd/ﬂL;teo on - the 4301 drum wnere
poOSSsLb

Miscellanecus chanhiyes, _ SN

Serviceability fuuctions,

PAGE

Type

name
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. PAGE 5

1.  LANGUAGE_ PoUCESSOKS

In vVarsion 3.0 CHS Sdpported thliee U5/3vJ lailgudye PLocesscrs:
ASSEMBLsR (keldsdp, FORIRaN (Coumpiler—-xels 14, Librafy-nel.l18), FL/I
(Kkel. 1o)., For Version 3.1, aidi PpLrocessors ahd Supporting
libraries are upyraded to uUs welease JU. The object (TEXT) decks
CL all «ccumponents or eaca - prucessor verg obtaiped oy assembling
tne soucrce code dcyuired Iro@ PID. fnen, an LAEC procedure
(—GEND) was written to Ciedte a1 modular overlay structure for each
FLOCesSSOL, €eYe, FORGEM) roi rURYRAN. Yype I component code has
been moditieud culy wheie  necessdly to interrace with CHMs  or to
correct a seveie error ia tae type I coue. Such wodirlicatious are
documented 1i tne ihstallation Guide, GHIU-UEHT,

The CH5 language-processor ihteiface  Loutlhes . determige - the
Lead/vrite disk wWwith the most available space, aud  use that disk
tOo malNtdln 1ts utlilty datd sets ddring pioCessliy. by correcting
the problea with tne VILuokd cowmaund, tue user ndas an 05, JCL-type
capability to defiane tife Cndracterlstics  oi a data file:
biocksize, reccrd lenygtn, Fecord format, resident gdevice type.
For example, o user wday reydest 4an output file on tadpe, disk,
console, punch, ©oC printer, - :

N -
*

The PL/L conmpiier (release Ju) uses a difrf

Tereut iirnkayge to Library
Subroutines than did previocus releasses, Therefore, 1L .the reliease
20 Subroutine Liprary i3 TO Dbe used, ‘user programs must be

re-compliied.
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In order totsuyyOLt the U5  ldlyUage processoLs, 4nu the yenerated
‘object code, simuidation upder iS5 nas been  expaudeu, Hhen a
ProcessorL Of a User-Written program is executiny and utilizing
US-type functions, ¢S 1s unot overseeiny tnis action, CMS is 1a
ccntrol. Conseyguently, 1t 1s not 05 Type 1 code that 1is in CHMS,
but routimes 1o sihuyiate 4in terms of (A4S certain essential OS
functious,.

ihese functions = are siguiatea to yield tae same results as seen
frem  the processing  progrem, ¢s specitied by US prograa  lcyic
manuals, iHowever, they are supported only to the extent stated in
‘€S  documentation aud to the extent aecessary to successfully
execute US i4ahguaye prcCesSols. fhe user shoulda be aware that
restrictions to 0S functions as viewed from OS exist in CHS. V

The 0SS functions than CHS will simulate are:

MACRO SVe .
Latie » Numpe comments A ~
“XDAP WO - Calied wnen a couwpiiler uses XDAP
WALT ‘ ¢l o Wwaitr Lol an 1/0 complhietion
/™ POST .02 .. post tae »/0 coupletion
“RETURN €3 . retury freoik a LINK=-to routine
"GETMAIN U ' conditionally acyuire user tree atOLage
FREEMALN U5 reledse user—acgyuired free storayge v
LIRK Jo ’ link control to 4dnother load phase
XCTL {7 delete, thnen link control to another load fphase
LOAD U3 Lead 1nto core anotner Joad phase
DELETE uY delete a loaded phase
GETHALN/ ' ‘
FREsHA LN 19 fianipulate user free storaye
*TI1HE ' 11 4yet the tiwe of day
ABEND 13 aport processing, and eunter DbeBUG
#¥SPIE . T4 alioW prowsica proyraw to intercept proyram
. Ancerrupts ' A ,
. *BLDL/FLND 13 manlpuldate simulated partitioned data files
OPEN , 13 dCtivdte 4 data file
CLOSE 20 : deactivate a data file’
*STQH 21 wanipalate partitioned directories
OFENJ 22 activate a data file
TCLOSE 23 temporarily dedctivate a data tile
#DEVTYPE A '~ obtala device-type physical characteristics
- XHYPLO/WIOR 35 ’ communicate with tne cousole .
#EXTRACT 40 ertective NUP "
#*IDENTIFY 41 erféctive NOP .
*ATTACH 42 glrective NUP -
~FCHAR 4y effective NUP o
o rRTINER 4o eriective NuUP :
*STIMER 47 . efiective NUP
*DEY 4 effective Nup

=
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ADURY PR ' {Sam Qa:.v AL LN )

ELNY bo < utlective aup
FeeeDUUK Ol rteludne ¢ Lrue stutaye bulter
VY . STVER dallow processiny progtam to decipher
' ' ' ' abort coadition '
*DETACH 02 . efrective pOP
¥CHKP L 63 efrective NuUP : -
#RDJFCH o4 obtaiu 1ntformation from FILEDEF ccmmand
®*SYNAD - 63 nandle data set error conditions
#*BACKSPACE 09 - packup a record om a tape or disk
GE1/PUT - access system-blocked data o
KEAD/WRITE - ; access system—:eco:d‘ddta'
“%=-siwmulatea in tne transient routine "50 Tk"
The manipulation of data 15 governed by an d4access method, To
facilitate the executicn of "uUs Code" uader CHS, the processing
program must ‘''see' data as 035 wouid present i1t. . For instance,

" yhen the processors expect an dccess method to - sequentially

acquire input source cards, uiS Lnvokes 1its sequential access

‘method and passes data to tne processors in the rormat that the 0S
.access methods Would have ygrouuced,  Thererore, data = appears in

core as ir it had been panipuldted using an 0S access wethod. For
example, block descriptcr vwords (pBDW), buffer pool manaygement, and
variable records are maintained 1in core 4s 1f an 0S access method

had processed the data. The actual writaing onto and reading from

the I/0 device 1is handled by CHS tile manayement.

The work of the Voiume Table of Contents (ViGC) and the Data Set
Comtrol Block (£SCB) 1s dome py a Master File virectory (MFD} to

g#ailntain disk contents and a File Status Table (FST) for each data

file, respectively. All disks are formatted im physical blocks of
829 bytes.

If the filemode number ci a speciiic data set is set to four (:),
CMS will maintain tae US rormat within 1ts owa format onto the
auxlliary device, fThat 1s, the wplock and recorad descriptor ¢crds

{BD¥ anu RDH) are written along with the data; 1f a data set

consists of blocked records, blocks are written at a time, not
records. 1lf the filemode nusber is mnot &, CMS will deblock or
ennlock records so that the C¥5 format wiil be maintained om disk
- regyardless o0f how the probiewm  program nas written or read the
data. '

CHS will also simulate the speciiic methods oL manipulating data
sets. A data set mdy be accessed: ‘ - . '

directly -—- identifyiuny a record by a xey or by its belatxve
: position witnin the data set

partitioned -=- seekiny a namea member within -an entire data
set - ' '
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seguentially —=- dccesslay e record 1O a4 seguence reldtlve to
}Lecddlng or roliowing items

Chs will also simulate poxtLOﬁs oL control blocks used by ¢S to

"sustain a proyrdm 4urCinyg execatioun. sach block will be documented

in detaili as to whkich £10ts are maintained by LND ana which are

used under 0S. The controi blocks dlb.ab :ollow

CHMS5CVL Siguldtes tae Communxcatlon‘ Vecteor . Tatle.

Locatrion do  will contain tae address of the
CVT contrui section. : :

CHSCo LS carved out 0L System free storaye whenever
a FLLEDEF command or an GPREN (SVC 19} is

1ssued £for & dJdata set. The UnS Control Block

consLsts 0. a fille Controd viock (FCiB) for the
data  file -any siwmulation or  the " Job File
Control Biock (JFC8), Jflunpgut/Outpaut Block
{4i0B), dud Data pxtent Block {(DEB). The name
0ot the data sSet 1s containeu in  the FCB, and
is cbtained from- the FILEDEF argumeut list, or
irom a predetermined file pawe bﬂpylLEd by the
o processiny prou;em PTOYTdiie
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ELzor recovery for disa doau  printer  1/U operations  has been

conscolidated into . a common erfOor adndiinyg routine. The routines
atfected are descripea belowd,. ’ ' : ,

IOk

PUBRPUSE: IOEE is a tavle processing proyram providing C8S with
centralizea I/VU error recovery. ihe devicCes I[OL ¥alCh recovery 1is
providged are tane <311 ane 2314 ailect access stolaye devices and
the 14U3 priuatei, ’

MCDULES:  f0oxrSUP, IUBnawl, iVskuiodS, LONUTAD

CALLED_3¥: OULSKLC, PRINILU

GENEKAL_OUPZKATLUN: when eituer PudiilU Or Di3nil (1.e., the system
routines tnat periocram the i1/U opelations oh tne devices supported
Dy €rLror 1recovery) enccduteis all L/U eLrob, a4 parfameter list 1is
built in rfree storage and 1lUdaiksuP (the error recovery interrace)
1s called. LOEURSUPY 1nitialises 1ts tree stordye (containing a
trace table fur debuydinyg, 4 WALl parameter List  to synchromnize
the error recovery 1/U cperatious, and 4 read list ror bringing a
copy of LUNUTAZB 1nto ILiee storage 1l necessacry). L0EK8SUP then
replaces the device's stalddDd 1nNLeCLUPT PLocessiny routine with
ERPRINTD (the error reccvery intelcLupt processiayg routine) .

fLr the error occurred during  the inltialization o the operation,

©510g8RT 18 entvered., 4l tae error occurred duriung the completiocn of

the ovperation, CIUERKY 1S entered,

S10ERRXT <ccntains three [outines corresponding to the three
EOssible errois auriny 1,0 initiation. 5I0BUSY walits ror ‘the
chaguei or subchannel to becoae avaiilable and returns tce either

PRINTLU cr wi5KiG. SIUNUGIUP (not vperational) calls 10ER=HES to

type an  error messade, and returns to eitner PRINTIUO or DLSKIO
with a not-operadationai Letufh <Code 1n reyister 15, SICCSH
(Channel status word stcrea} dues one orf four tunings depending on
the condition «causiny tne U3d to be stored. i1 tne device is

“busy, 310B03% 1s eutered. 1  tme daevice coatains a  pending

intercupt rrow a PLeviously completaea operation, 51GCSH
initializes the . return cude to indicate  to PRINTLIO or VISKIO that

the device 15 now availavle awsu eanters CLEANUP, 1@ the started
operation caused an error, C«0Eexl 1s entered. i the started

ojeration 1s an unchained . 1LRmeddiste coumand and the lmmediate
operation 1s elior free, uOLkdi processing continues., However, 1if
the immediate ccmmand Causes au  eri oL, the routine containing the
L/0U operation enters ERHSUP. ‘

CIOEKRT contains four routiues. CiO0ULES (gyuiesce Li/0) analyzes
the wmacninets state on eutly 1nLO LLOL Lecovery. CIONUCK (unit
ChecCK) pertoLas 4 sense operation 1L 4 unit check uas occurred,
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RTLOADER 1nitliallZes Lhe devlice type table  (iluklUlauy tor direct
' access, the copy of iUNUIab in Lree Storade Callea IVFHETAB for the
printer), and passes ccatriul to iVEKKEC. lodnise searches the
Jevice type tabie L[or tune €LLOr aid exacCutes the routine for the
recovery action. waen cCowpieted, LUEKREC exits to RTLOADER. When

p.

4 SuCCeSstui recovely, #TLUaluk exits to  LLEANUP. CLEANUP

reieases free storage and returns to €ltner PriNLl0 or DISKIU .with

register 15 containing tue status 0L the-operation and/or device.

puring error Lecovely, Liteirupts
processed by Ea¢lINID.

DiSKIu and PRLISILO

M e e R e el i e

EUFPUSE: I/0 Operations difeCteu to tae 2311 or <314 direct
access storage device die processed by 0isKLl0. Upon a start or
compietion error, DisKIlu  buidds a paraweter List ror IVEKR to
attewpt error recovery. Ul Lerurh Lrod LUERR, DIsKRiIU analyzes the
return code. PRINTLIG aaudies ercor L/0 operations which
dairected to tne 1403 prainter iua the sdle ddy.

CENTERY CONDITLIONS: (Whel Caiflay iviniki)
ri: Addiess oL PLIST
riu RCtala dudless 1 Loutine containing

/ the 4/0 Operatlon ih eriol

«
-

£ALT _CuNDiTIubs: (o Cetuld LIOW =sLiul Lacovery)

£15: retura Ccode

QEERATION: #nen either a start oL compietion i/0 ©ELIOL OCCULS,
LL5KI0 (or PRINTIO) issues  tue EivPL macro to (1) - obtain  free
storage for the paraweter list, {(z) buiid the parameter "1ist by
using tae CSw, iI/0 old ¥3%, aud 1arormation ifrom tue device table
in NUCON, (3) set a «riay ruuicatiny 1f this 1s a ~start or
ccmpleticn error, aud (&) water Li0causUP,

Gu return from LULgaSUF, ULSKLU (0L PRINTIU) analyzes the returan

Code. 1f the recovery wWas Successriul, DISK1C (of PRINTIU)
Leleases ftree storaye and rerurns to the callinrg proyraa, 1f
Legister 15 contdius X'af' (device Dpow available), DISKIO (cc’
PRINLLU) releases rree stordaye and retries tae operatiof. It

\fﬁgegister 15 1nuicates a permduent L/U @roor, DLSKIO {or PRINLIO)

eleases free stordge aud returns to the

‘ : Caliszpy proyrau with
regaster 15 1nuicating a pecwalhent L/0 €LLOL. P

v

‘a permanent i/uU error adas occuired, RILOAVLK Ccails LJERRUES. ¥ith

from the device il eLLOp are

were
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ICNUTAL

UbPUSE: 15 4 tabie containing tae Lecovery procedures
nd error messayes by Qevice Lype dld. error,

UPERATLION: laere are two coples of [UNUIAB. gne copy, LUFRTAB, 1s
disk resident and 1s “krouyat L0TO free storage Wheh €CLOLS are
encountered on devices otner tnaan Dasu . devices. AORUTAB 1is
nucleus resiaent, and 1¢ used for DASD Qrrors,

e

e e R L
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4. DESIGN CHANGES

. : ’ » - ‘~ - ‘ ‘ ’
Logyical systém raprovements and ipacredsed execution efiriciency ‘ S
42Le acChieved by alteiiny severdl Key nucleus routines.

INISVC - Supervisor <all lntercupt naudler nos perforas raster for

S less ccede. ' ' '

CHM3LARL ~Thlee wiNcCEk Cokimdlds have beeh  taken out of the nucleus,
thus Savinyg core, and gyrouped toygether
ccmmands 1n a trassient module called
ccmitands become argumelts to one
These ccumands are: ’

Wwith five opew
CHMSCARE. The
general command - VSET.

r.

BLig - sets blip Chdardcter
CHAKDEF - detfipes LOgica; LUncLion cChdracters (tabset,
backspace, hex representation) ‘

Ikppi - sets tae opaer of seazch for comaands
LDKIBLS -  sets the ﬁumoer OL

reservea core pages tor
Loader tabpies

LinsNp - defaihes tne logical ena-or~-data return
' Character ' ‘
N ‘ S ‘
' ‘KDYNSG - determines the iength 0 the ready message
REDIPYPs —~ 1i S0 egulpped, tue uaserts termiusal will type
all ciror messayes in red
KLiuPaG - releases {or retainus) contents of core
. Frle mode numbérs can wow rauge riom 9 to o3
0 - riie 1s private to usei Of read/write
Lut 1S not avaiiaple sueld the disk 1is
reada-only.
T o0or 5 - tile may D2 read or Written,
Z or b - ftile 1s read ownly. This 1s not
currently iragicmented. _
3 - riie may be read or written, oput 1is
«rased when tmwe Lile L35 closed.
, - 4 - reserved for U5 simulation routines
‘;

It 1s onot necessary to 1Logili 4 ulsk to function within CHS, P ;
Tne “LOGIN (NO-DISK)"™ wiil pass contiol to the initralization
routine (iNli) without peperit oi a Primaly QAiSk.
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e All consoie routines ndve peeu maue eentraut code, allowang

them tc beccuwe a part ot cuc lo@&ed"bndﬂbd payges.,

N Berore enteriny the wAlr state and Lorclng the user to effect
an attention iaterrupt, LNLT8o7 and  INITIPL will assuwmée the
terminal adoaress is &'U0Y' or X'UlFre,

e Use will be made of dowcore locations: (all hex addresses)
€ore_ Location humper _or_sytes
10 4 A (Coumunication Vector lable)
14 4 i (SYSOLF) '
84 12 . CP's SAVESYS vectors
90 3 naiie of commdid peiny executed
98 8 teal date (an/dd/yy)
AU 3 real timpe (Rh.Bh.ss)
A8 4 latest reauing oi -virtual CEU time
AC , 4 latest readiny of reai CPU time
BO ,15 version identirficatioun {15 chars.)
DO 49 installation neadinyg (40 chars.)
F8 o named system that was IPL®D

e Redrlrangement o©f huclkeus rLoutilles (O WALNtaln a more orderly

and eificlient desiygn tC tue Systea liow OL control. By removing
¥orkK areas and placing tnew 1nto payes U and 1, wore poutines are
Bade share€able. A4S0, dhen audiyzing a core dump, the current

systea stdtus iway be determined by ddata centrally LOC&ted in pages‘_

J and 1 1n the worKing sections NUCUN, LNISECT, NUSECT

e Ihe CH5 wmoaules DiSKIU and PRINIIU now employ the techanigue of
requestiny I/0 cperations vid tnpe DIAGNUSE comiand —- code X¢18°%,
This 1is used tfor records oL duvu bytes or iess. - Otherwise, a
nocmal 510 commana 15 used. Tuls tochanlyue allows CP-b7 to use a
standard CCW sequence, thnereby eliwinating the overhead of (CH
translation, 516 siwmuiatiou, etc. C¥P-07 will return a coadition

code indicatinyg successiul or uasucuessiul operatiou.  CHMS will
Periorm errorf LECOVerLy. _ o '

L/0 operations Lequested via tae DIAGNUSE command are Dnot
overlapped with virtual  wacnine processings. Control dces not

return to «cCi3 until the operatiou 1s completeu or an error is
detected, : : :

. CylL 0 track ¢ reccrd J 0L a user's disk may contaimn an
identityiuny 1iacel. ~ when formatting tihe disk, or anytime
therearter, vy wusing "Foghal d L', the  user may wirlte a b-byte
lakel. The «compmana "STai?" types the  disSK label to the console
and “OFFLINE PUNCHDT fiienawe tiletype® places the label in-the
punched OFFLiNg READ control card. o
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CCHBINE - New Parameters of = aud *
New OUpticus. ' o -
Eurpose: . E , .

The COMBINE commana joius two or aore  disk fiies into a4 single
file, moves riies between disks, and changjes tile desiypations.

Format:

1 t ST ‘ - {
§ COMBINE | nisn nit aim ornl oftt oiml ..., otftul oftil ofmN (OPTICNS) 1
1 —t - — o . 2 s 1

13

nin nft nim
to be created.

ern oOft

= Lor
= for
= fot
* for
* for
* for
Cptions:
TYPE -

NQDATS -

~

i

I3

are the filename, tiletype, and filemode oL tﬁe'iile

ofm d4re  the fiiename, filetype, filemocoe 0fi existing
“Nfile(s}) to be included in the new file.

nfn will adopt otul {same Liienaume)

‘nft will adopt ortl (same L[iletype)

nfm will adopt oiml (same filemode)

ofnl meaus all fileusames

7

'otti-medusvall-iiletypes

otml1 (unot accepted)

will type
fields

oful or ortl ir -an asteriskx 1is in elither

makes the new creation date ana time the sale as the old

file.

N
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Usage:

The file to pe created 4aud eacu or tne included itiales must specify

filename, tiletype, and fileuwode or one ot the above - opticns,
input fiies nust aave - the = sawe record tormat (fixed -or

variablile-length), inuput f£iles or .rixed length records must have

the sawe record ienyth. Any number of 1hput rfiles can be included

an the new file, 1u the order naimed, but the ccmwand must not-

exceed a single injuct line, e
' R A :

The output rLile i1s created on the specified disk accordinyg- to the
mode letter of the new fiie. input files may be on sny read-vwrite
oL read- any uLax that 1s loggca ille

It the new illenawc, filetyge,~dnd' filesode are those of an
existiny rfile, the old file ®wiil be erased vhen the new 1file is

created. The o0lid tile may be awony tae input riles,

kotes: ‘
a. Files may not be ccpled to the systea {SY) diske
h. As the 1uput files die processed, a temporary work trile is

cradated with tne iuentifiers (IoiP) (F1lLE) mm, where mBB is

the specitlied uwode oi tae output frle. Haen processing is
completwed, this tile 1is ygiven tihe a2signation specified for
the output Lile. 4L a4kt error occurs such that  input files
are destroyed, reccrds Can pbe iretrieved from tumls wcLk rile.

1o INVALID PaRaWEYui LiST.
Invalid set of parauweters enter.d.

2o £ - DISK NOT LOGGEL sk. '
DisK is not logyed inh iOofr wous qfebl~;ed lu output tLle

3. . X - DISK wOT iN @ity STATUS.

Disk is wnot im  write status for moue specified in  output
file. ' ‘ '

input file specified uot rLound.
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EbQUE Wodddho GUTPUL Fiug Uil uisK. ;
An 170 e1ior occurced o the user's aliotted diswk space 1is
filled, " ' ' '

ERRUR TrYalNs [0 ALTER QULPUT FilLB. S }
Al eIFOL ®ds5 returned riom YALLE4® tylny to alter the output

A = DISK NUl LOGGEL li.

D1Sk 1S not logged la ror sode specified in input tile.

X = INVALLIL #Uvg FUr UUTPUT FliE
Mode speciiicu 1n cutput rile anot Supporlted.

AITEEPT TU COuBINE #14BU wbNGTH aND VARLABLE LENGTH FILES.

£ = INVALLD ¥l FCh INPUT FibLi .
dode specitied i1n 1aput Lile uot supported,

£
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FlLivar
Purpose:
The FLLEDEF command. prcvidges device independence by allowing the
user to speclly the 1luput/output devices 4s well as certain file
characteristics to e used by 4 progyraw at execution time, FILEDEF
may "ailso be used’  to modity, aqelete, and 1iist current file
definitions, ' : e : ' ‘

= i e e v s

D n o e e > T . — - WP N DO s D D D T . e

| FILEDEF | <fileid CLEAE> |

{ t * {
fileard the naltle Dy WwidlCh, tae Lile 1s reterred 1n the usert's
pLCYLail. For FugTkad, tois 1s the data set reference
number,; tor the Assembier, the udname of the DCB; for
PL1, the dd4name ot the LCB; and~ for the 'language

Frocessurs, the qssuméu riletype -~ e.g., TEAT oxr LiISTING.

* . means all fileids {(see the Pulkl option Lor an exceptionj.
CLEAR . the file definition for the fileid specified is to be
cleared. : N ‘

@itk no operands, the FiuLgbDEd command tyyes‘a iist of all current
" file definitions, '

" Opnce a file definition has beea set up, it may be deleted with the

CLEAR operand. - CLEAR deletes tie dJdefinition tor the fileid

specified. 1if an asteris< (¥) 1 speciriied, all deiinitions are

deleted except those derinead with the PEKM  option (see the
description beilow). Fiies derined with the Pguxil option amust be
Ccleared ipndividually. : '

To relate a tile tc 4 device:
| FLILEDEF | tileid deviceA<Pdrms> <(opt1ous> i

device specliiies the input/output device tfor the file. Device
must be one OL tne foliowiug: ‘ :

CON User's terminai

DSK | Disk

DSK~m@ DiSK witu Speciric mode

DUMNMY Duwmy device for waliCh RO actuel 1/0 1s to occur

PKT priuter ’
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BPUN - - Card punch

sbR Card reader
TAPn ‘ﬂagnetlc tafe (I must be plaak or 1 or 2)
paras are the data and file cndracterlsticse fne valid parms

depend upon the device named. These are aeiined under the
specific devices. : '

Cptions:

PERM - speciiles that thls definition 15 to remaih in effect uptil
' cieared by rileid CLEAn.

BOCHANGS specifies that the rile deflnition is to be set up
unless 4 detinition aiready @i1sts for the fileid. 1f a
Jaefinltion exists, the Old one is retained.

‘To set up a Lile definition, both titeid and device must be
specitfiad, -

4 DUNAY device wmay be used at Times wnel no I/O 15 Banted == €@.Goy
fo: prOuLdm testing.

Lepending on the device speciiled, parCdmeters mday Dbe necessarye.

“Nihe file characteristics tnat pay be colied tor are described

“belod ‘with the devices to whiCa they are appropriate.
BRI, PUN ¥ kDR

These devices regulire the parameters xECFd, LKECL, and BLKSIZ.

device  gncoFM  LRECL = BLaSIZ
PRT P 133 133
PUR . ¥ B¢ 30
RDR F 8¢ Sy

The metaod of changliuy these i1s described under TAP.
CCN

The oniy valida parameters ior CON are CASE, «uCFM, LKECL, and
BLKSI4Z, If noue are specified, the defaults are used.

CASL LO4ER specafies that consoie udra 1is not to be translated to
: uppercase, L& CASE LUWER 1s not specified, console
1/0 15 translated to uppercase.

'he only valid parameters for LAP are RECFM, LkECL, and BLKSIZ.
O seven~track tages, MUDE way be specitiede.
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To enter user vdlues LOL kbCrM, - LRell, and BLKS1ls, quantitlies are

specified in palrs: name OL parameter, then Speciiic. value.

RECFM tormat  specities che record foraat ior the tile., format
wust be cne or the toliowing: ) : ‘ :

c fixeg unpblockea

i Fixed blocked

v . Variabie unviocked

VB Variabie plocked

U Undefiueda
.LRECL nn speclfies the logical record lenyth in bytes.
 BLKSI4 un speciries the LLOCK Silae 1n pytes.

For seven-track tapes, a MHODE may pe delliaed,

BUDE nn sgecixies the mode nunber deSired rrom  tae chart pelow.

Note that 1 - 5 are ror 8yJ BPi, o - 1u are ror 556 EPI,

and 11-15 are for 2uv BPL.

3Jdu 556 200 -

swmw kG

BPI BPL BRI PARILY CUONVEGTER  LRANSLATOR

u | 1 i ) { 11 j  uDD ] UN i OFF |
G | ] ! ] | { i
D | <« | 7 i 12 | UL | UEF { UN |
E S ] . i : | ¢
{ 3 | 3 | 13 { ubbD i UFF | OFF i
N i | § | _ b |
i U ! Y | 14 | LVEN | OFF i N i

i ) ! - | [ i i [

{ 5 10 | 15 | EVEN | OFF |- OFF |

{ - A [ I | !

H ] { i I i i

D D D T - T s s S s T D S > EAD TP e i WD . D €T TN xS D WD WO s e N e G O G e e I e OV NID AXD e e D Tk e e

format for a wuevice 0Of either U3k Oor DSK-mwm differs from the

The
other devices in that a riiename and Liietype ror the tile on disk
EUSt be specified =-- l.e., - o

- filename filetype are the CMS rfile identizlers lor tie disk riie.
Ehe filewmode o©f tne ai1sk  fiie may Dbe speciriea wita the DSK-nm

form of the uWsK device, waere am 1s the mode letter and rnode
number desired, : . . : :
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~Ihe valia parameters fc¢iL W54 and  ISA-am are &xlrd, LRECL, and
BLKSIZ,. (ilhere are additiondal jpacdmeters L1or suvad uisk files
.described later in this SeCTLOi.) '
Ihe wmetnou Dy which these may be aerined 1s describeu under TAEP.
DSK_files torL bDAY_processiuyg
The sdme rules apply ter disk riles tor BDAN - processing as apply
to DSK files 1n generad. 4i aadition, KsilLbd, aTewsr, LIHACT,. and
CETCD may Le speciiied. \ o ‘
KEYLEY nn  specafies the size of tne record key ih bytes.
XTENT nu specifles the number oi records 1a tue extent for the
fide. A defauit value or HJ 15 assumed.
CLINMCT on specitles the numpel 0L eXtld traCks Or plocks  tc ke
: searched. , ’
QPICD code speciries the uirect gccess processiiy desired, Code
may ke cne or tue roilowing: : o
A Actudl uevice daurebaLug
Bk EXxtenued sealcn
F. FeedbacCKk dauressing -
K wmelatlive blcck auadressing ’
Respoases:

XXEXXXXK YYy ‘

When FILEDEF 1s 1ssued «ith Lo parauseteirs, a list oL current rile
definitions 1is typed. XLXXXXXX 1is the . rileid derined, and yyy 1s
the device for wihlcCh it is delined.

de 1iledet :
 FTU4F001 DSK _ filenaume filetype
TEXT DK
A list of all culreat LlLd deriuitions is typed.
8. filadef ¥ cledr . @

"All fide defiuiticus are Cleared @xcept dny that may have Leen

detined with the PER 0ptioun.

C. filedet text pun ' : B

/ NA file definition for riieid {uei% 15 uetined to the card punch.
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d. filedef J4 USK uew file .
A file wdeflnltion 15 Credtea roo FIv4rvyJyl on aisk with the CHS
file identifier NEW ¥FIiLE,

€. rlieder outiile dsx outpdt test recrm tb blksiz 32u (pern
‘4 permanent gaerinition for VUlrile 1s set up. Tue tile 1s detined

to disan, where it's filenawe aud  type are OQULPUT TiEsT. L€ 15
tixed-pvlocked, 320 bytes pet bioCke Tals derinicion nclds until a

CFILEDEF OUTFiLa CLEAR 18 1s8sdey, OL tne user re-I2L's ClS.

ELLOL Messdayes:

oS D L el per-ioand

E(uLddy) FILoul: rpaxul LeVALID

The first parameter 1Ss sovmething other than du %, & one oOr

twc-di1git nuuwber, or a ULuUNA#L.

CE(00002) FiLuC2: SAD KIN CUDE

Ine FILEDEr command got a bad retaru code trom 1ts call to SVCFEEE
oL SViridcT. Tois is a bjatum provlizm not correctable by thu user.
Try the couwmaud aygaln.

E(u(ud3) PARARETERS MLS5ING aFThg OPERANU XXXXXXXX

A parawmetec iweguired by the Filbugid comwand has peeu ieft out cof
the opticn 1lst Dby tae user. Retype tae command witn the prcper
aptions. :

E(GJ04) SUPERFLUOUS Cg LNVALLD PAGANLTSRS AFlon XXX XXXXX

Cue OL woOre paidwmetals altel AXAXXLXX 15 Supertiuvous oi invalid.
Retype the ccommand with tue properv optlou list,

E(0GUJD) FLLCud: BAD ILaslh Ux Bu&:xa VuLdab
Qne of the folicwing conditions exlsts

Value exceeded the maximum allowaple size,

LELCL or BLK3I14 values contilned NONDUBRETL1CS.

"E(vd026)  1LLEGAL xxxxx Kiylust

¥XXXxX 13 either DUHNY or CLiad.

ILLEGAL CLEAR RpEygUsST 1s yeneratea wien a CLEAR reguest 1s pade

tcr a tile definition 0ot created by tae usei. ILLEGAL DUHHY
FeQUuest 15 ygeunerdated whken a4 pundl  regyuest 1s made ror DDNAME or
DSEN which has already keen deriued oy FLILEDEF. C

EQUOU7)  FILLLT: DS-ddak/-Tivi MUST BE SPECIFILD
Ihese 1tews are rejulred wheu DSK 1S specliled.  Retype the

FILEDEF comwdnd wilith the proger parameters.

B (UU0JY) FlLuvd: raxill HUSY de DLRAGH :
The user has lelt out du *, UVJANE UL USKRN asS his IL[LLSt parameter.
ketype the FlLEvcol cominand w1t the proper parameters.
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E(UILuI)
(A\fhe user
code must

R g

-

- FLLUVY: BAD UPLCD PABANEIER
has- gpecitled an unsupported

be eitner £, F, 4, or K.

option code,
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The opticn

[ il " R
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ARI4PE -~ New vatdietels ot Biockiny Factor
’ and suf

Purpose:

"WRTAPE copies'zllesp fixea and varianle iength, from disk to tape.

If the fililetype 1s 'LISTANGY, Assembler and compiler carriage =
ccntrcl codes dre translated to macalae codes. : SR

Format:

i e o s s i

WRTAPE fname Ltype <zmoue> <lockiny Factor> <EQF>

P defauit 13 ~default fKO LOF?®
fname Itype fuoae Sp2Ciries the tile to ke cdpied
Usage: : i

WRTAPZ copies files irow a specified. logged—ia disk to TAPZ2,
decords can be fixed lenjth or vaciable lenygth. The  tape is not

. rewound wheu tune commanw compietes. Blockiny or records  can be
‘specified Dy tue USerl. ‘ ‘ ' Co

WKTAPE hendles amy file of tae rormat previously described. Inm
the case ¢f a LISTINs file created eirther by the ASSEMBLe, PL/I,
or FORTRAN commands, 1t translates the -rirst byte of each reccrd,
which is the carriaye coutroi code, 1nto machine coue for the
printer. - ' ' '

iotes:

P

3. KHRTAPE <rormat of writaing Liles to tape is acceptable to the
.ccommand 'TAPLINT? 11x a nlocsginy tdactor of ten 13 speciried.

'na-Use the tacilities or the TaPo compand to position the tape

past any existiny Ilies. Yo wark an end of file for. the
commpand 'YTAPRINTY, two end oL Llie @Marks must be written..

Cc. Under CP, the tape wust De drttdacued Dy tne opecratob. PTAP2Y,

addressed 4t 181, snoule ve spvecifzed when the operator is
reyuested to attach tune wape. ' '

d. Tape riles written wita WalTaPe are uot su;téble for re~reading

x
~

With TAPE LUAD.

-e, Maxiaum blcck size accepted = 32,700 pytes ‘ ' . ‘
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waTArE Pous SCnibyl al 1uuVEUE

The fiie PROG

CE(LLGO2) PARAMETER LREOK

SUKLPT has variawle lengtn records and when cofpied
to tape, the EtCUEdQ arLe gLoupHd
is written.

10 plocks of 100 and end=-vf-file

Invaiird paraweter list was entered

€

E(0u093) T BLUCK S1zs TCU LARGH
BlocCck sive exceeds maximuil 32,766 pytes
E(UOCIY) FiLis BCT FOUND
File specitftiea uot touad
£{0G005)  bRKUR REAVDING FLEE
frro

E(AAXAX) TAPL parOR

A tape error occurred which could not be :erovereag

is unpredictable,

or occurred zead;ng tije Lrowm alsk

The error code
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CCMPARE - New Cpticn N
. B : .
Forpac:

CUMPARL tilenamel tiletypel filemodet ;Lleudmez filetype2

tllemode4 (NUS )

(8JISEy) = LO not chec&'iadc elyht bytes 0oL record,
ég_ltloudi Responses:

PiasT FLLL NCI-EOUNU

SECCND FILE NCT FdUmU

EIR§I AND SECOND Fiwis(S) AKE THE 3alé FLLE
Hew Zrror Hess ages : - _ :
{Beplacing Current Error dessages): o

E (U031, “Parameter ecros

E(OCQC&)' First dand secona rile(s) are the same file.

‘E(DC U3y At least cne recourd dirffers.

B(VUuiY) FATAL ERxOR




kﬂ\ CEFLINE ~ New pdrameter oi % x and ¥ fg

—~

- e o

. CF¥FLINgS

R

the ccmwaad line,

N

cowitand Iileuane Liietype <fileamode)
. * ® . fm

ASterisks: valiu Only ¥nen command = KEip

speciries that Lilendane, rilet
tounda in OFFLLNE KEAD control
Caru stieam.

speciiles that tpe ftilename, tfiletype dre found
10 CFFLINE &b4D control caras in the input card
Streau, wmode aefaults to t1p¢ disk,
specilres taat tpe filendane, Ii1letype dare found
in OFrLINZ READ control Cdlds i@ tne input card
Stream; mode accepted is the one speciiied 1in

PAGE 26

YPe aud riiemode. are.
Cards iu the input
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¥Set
EuLpose:

VSET allows the user to ccntrol different aspects of his

.enpvironment at his conscle. Voul duLiP controls thne

character désiyhated to ROtiLy the user OrL every two CPU seconds

"cf execution time; VSETDT LdAHOZY coatrols the Jdefinitions

for logical syabols, such as line Jdelete, character
delete, backspacCe, and tab cmaracters, and the hexadecimal
representation cf derine€d characters; VSsEL fMPEAL controls.
the order of search for comwmands; VSol LDKIBLS controls

“the number oi fpajes of core used ror jodder tables;

VSET LINEND coutrecis the deiiastioun Ifor tae Llogical line-eund
character; VSET RDYHSG controls the sienyth of the error

and ready messages typed vy CHL; V3&8) KudTYPE controls the
cclor of the CaS <error messayes; and VSED KBLPAG coutroels
the reledsiny oL payes Cci Core upon commaad completiou.

- format: . _ .

- T TH . D > ——— — —— Ao T AR e >

s — Y ———— - . " T U D =3 A T, T ) >

function may be one oX tue foliowinyg:

BLI¥
CHAnDwE
TUPEX
LLRTULS
LINEND
RDYidSG
"KEDTYPw
RELPAG

operands are descriceud under “usagje" for eaca gparticular
tunction, -

Usage:

™

VSET has muitiple usesg depeadlny upon the tuanction specitfi
Each is descriped beiow, ' ’

D e s e W i St s

| VSET BLLIP <char <ccunt>> |
P  (UFF) i

char 15 the character (s) to be typed. Thne deifault 1S & seguence
Of nonprintinyg Characters -— uppercase shilt, lowercase.
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/”\(OFF) sets builP t0 ucthiiny, SO tnere 1S no indication of CPU
) ¢XeCutlion tlille b<Einyg dsaed. :

couut 1s a uumneL ftrow 1-9 LuulcatLug the number of cndrdcterc i
. char. ihe defaulit 1s 1 character,

The cCharacter(s) specified dqaie typad every two seconds of CPU
execution time tc give the user 4 printed recording ot the
gexecution time OL b15 progdrauw. Jir the aerauit character 1is used,
~the typlny eliement shitts ©O uppercase, tnen Lowercase,  to

indicate & the CPU execution tipe. KNothing priuts. The entire
“execution time indiCcaticn oif Buwlk Can be turned orf with the (CFF)
operand. . A user may speciiy ~nouacharacter BLLP 1ndicators by

specifying toea in hexadecimal 1n an Asseubly Languaye Proyram.

VSET_CHAKDEF

VSET | CHAKDEEF log y 0 Lchar> ' i

| | transtype schar <nexcode>> |
logsym specirlies tne logicali sympoli for which & character 1s
beiny defined. fne valid togical sywmbois and their
meaninygs dre Jdescrided belows _ oo :

N R . Lo AT ET e g v
B Lo"gai DaCKspace  sSywbol in £bil. The default symbol
-la:) ﬁ)o » o .
C itoylCal cCunaiacter~delere symboi. The aetault symbel 1is
e '

L 10gicdli ilne-gelete syapol. Thne deidault symbol is .
T logyical tap syawboi ip BDILIT. ifune defaudit synbol is &,

transtype sSpecifies tne type Of traunsiation beiuny deiined ror the
Chardacter representec. The vaiid translation types and
thelir weaalnys are described below,

IN terminadi 1nput translation to nexadecimal
0U  terminal output trenslidtion to hexadecimal
Iv terminal input and output translation to nexadecigal

‘Chat specifies eirtner the chardcter to be defined as a logical

o - symbol, or the character for whica translation to
bexddecimal 1g& to pe made. I1i a4 <character 1s not
speciried, there is no .character for that logicali symkol,
or aldl. translations for  that transliation type are
‘cancelled. '

hexcode specities the speclilc nexadecimal representation to-
WRlCcn Cunal 1S to be translated.

/" Nhere are two general ways in which CHARDEF can pe uSed - to
define logical synbols, and to aerisne character translations to
hexadecimal. .
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Fcr loyical sysbels, char Dpecomes tne symbol for the logical

functioca specified, . lf 00 Chdal 15 speciified, there 1s no symsbol
for that logical functicn., The Jqelfiuitions tor Backspace and Tab
are erffective only 1r &I? and cCEDif. Tane deirinitions for

Charact2r ana Line dre effecilve Lor CMy and -all its commands

{(including bwii, CEDLIT, aud vesis) , but not tor CP. By redefining

“the detault loyical syaskol cnavacters (r.<e. % Lob backspace, o for

charactar~delete, ¥ Ifor lLine delete, # Lor tab), these characters
may be typed as normal luput cCharactrers.

For cnaracter traanslaticns, char becowss the cnaracter that is to
ke translatea to the hexadecimal representation specified. The
translation occurs at the time specitied oy tne translaticn sysbel
{(i.€., on terminal anput by LN, on terminal output by 0U, or on
both teruinal iuput and output by IV). In thlis way, caaracters aot
represeunted on & sSpecirilc keywoaru a@aay pe entered by specifying
the cnhar defiued to the nexadeciwai representation oi tne miss€ing
character. for example, a4'terwinal unot kaving a < sign, mignt use
the ( to enter a < by specifying VYool CHaARDEF Id ( 4C. 1r no char
1S specified witn a translation type (i1.e., IN, OU, or 10}, all
translations o1 tnat type are cancelled.

The cndracters uetlned cj VSl CHAKDEF vrewain in effect apcil ("

-anotner VSET CHARODEF eltaner <Chauyes or cancels it, (Z) CMS is

relPLfed, or (3) tae user Llogs out Oof CP.

B T T —"

ON specifies that when a commana 1s entered from the terminal,

the search 1s L1irst Lor a ridle witn a filetype of LEXEC, then
ftor a filetype or HUVULE. This 1s tane default.

QFF  specitfies that the search itor filetype EXEC' 1s to be
bypassed. ' . o '

The order of search Lor commahus sp=cified at the terminal may be

altered by the user with the  VSEQ LMPEX command, Normally, ®hen a

conmand 1s typed, there i1s an  1mpllied search first for a filetyge
ct EXLC. For exampie, ii S4a8PLE 18 typed at the terminal, CHS -

tirst searches tor a file SaNMPLE piBC. Lf tnis is found, it is
executed as 1f EXEC SANPiiz had been typed. If this tilde 1is nct
found, tnere is a check oL user, then systeam, aospreviations - -and,
if SAUPLE 1s anu abbreviation, it 1s <expaaded and 4 search is made

for the extenaed fname BXEC. I extfname EXzC 1s round, 1i% is

executed as 1f BXEC extlIidme nda been typed.
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 fh\If~tue searcii Lol -an iwgplilied  wXEC filetype 1s not successful, the

search. is then made Lol sSaiPis MUJULE. Lf found, it is executed
as 1f LOADUHUD SAAILE then STARYL were typed, Ll 1t 1s not round and

SAMPLE 1s 'a user oOr sSystea abbreviatioun, a sSearch is made for .

exttpnams HOUULE. IL this 1is found, i1t 15 executed; 1f 1t is not
found tae ?2CHS wessage 1S typed imdicatinyg an invaiid command.

dith VSBET  LHMPEX OFF, tlke first series o0t searcanes tor the EXEC
file are Dbypassed == anu the search is only made for filetype
MODULE. in this wode, LAdl rxles may be executed only by
explicitly typing EXEC Inawme. ' '

- et e St s Tt iy O

e 5 — s — AT o - > W o <

i VSET { LDLaTBLS <nn> |}

nn 15 the nusber of payes of  core tne user woulae like to have
set aside for loader tabiés. I[f ovmitted, the number of pages
of core currently set asid€ for loader tablies 15 typed.

The user may examine or chanje the number of pages oi core used
for loader taples with Vs5eT LOrEBLS. '

/M Wormally, a virtual macaine of 250K nas t¥o (2} payes OL lcader
tables a larger virtual wachine nas three (3). 2This uumber may be
changed with VSET LOKTELS ann provided tahat (1) unn  1s a decimal
number less than 129, ana (<) the - user has e=nouygyb core available
to allow nnn payes to be used Lor loader tables. If poth or these
- conditions are met, Dun pages dre set aside for ioader tables,

If a VSET LDRTBLS reguest ftails because there 135 not enouyh ccre,
a smaller number of pages should be reguested. 1lr the request
fails because ccre 15 1in use, the user may re—-iPi CiS, 1ssue LOGIN
{NODL3K, then request the number oL pages agall. .
A& user wmay tind out the number o0& pages of loader tables in his
“virtual wmachine at auy time by V5zgi LDLKTLLS with no operand. '

#esponses:
NUMBER OF PaGES FCx LUALLR TASLES: ann
This response occurs wpen Vsel LDRTBLS wuas been specitied with no

Creraunds. nanl 1S the curcent number oif loader table payges the
user has. ' : ' '

f
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char specities tne character -tudt 1s to become the logical
' line-ead symbot. Tne derauit syamboi 1s #. IL  no symbol 1s
speciried, 1o character 1s defined 4as tae Logical line-end,

and the only wday to end a line 1s with carriaye return..

The loyical line-ead cCharactes perwits .a number - of logical 1input

~lines {(each separated by the Line-end sympol) to be typed on a

single physicdal input line.. The physical input line 1is terminated
by a carriagye returua. Loyical input ifines are terminated by the
lipe-end character or by the Carridye retarun. kach call to read a
line from the tecrminal returns the ioyical 1input line. Subseguent
calls to read a lLue frow tae. teraihal return the aext logical
input liue, o A

Tne line-end symbol cau Lg dsed to ihpdt muit;pie logicai lines
whenever a physical liue &s iuput LIOW the typewriter, whether to
CHS or to a progrdils. 1N audition, iogical lines can be input and -

" stacked by use o0f dattentiou to (S (double attesmtion 1f from CHS

and running under C¢).,  oee Yermindi JUsaye=YAttention luterrupt®,

~ Lf no VSET LINEND nas peen 1ssued, the # 1s tne Logical line-end
symkol. The pcund sign (#) 15 aiso tne ivgicad tab symbol, but

the line-end symucl takes precedence over the tan symboul,

If VSET LINENU  has nc¢ operand, thei2 15 - Do iogical line-end
symbol; logical lines wust pe teruwindted as physical 'lines with
the cairiage retulil,e ' ' ‘ o

VSET LINLND Qoes notr Iredelbliue tne logical line-eud symbol for CP.

MSEL RIad

26 .
| VSEL | BDYH5G QX |
{ i UFF {
CN  speciries tnat - Cd5 is to tjpe standara error aud ready

BeSSages {(ed. aj T=uu.un/un.nn»nu,mm;ss)

QFF  speciiles that qbbreviated errot  and rTeady messages (eg.'R;)
are to pe typed. : : : ' :

Aburevidted erLCcr and re€ady messages (L.e., E(nonnn); and K;) may

be reguested  witn VSET woYdSs  Urr. Besldes the shorter message

(vhicn 2lipinates the printout o CA5 and CHS + CP executiou time
and the clock time), tnere i1s omne carriage return rather than the
tsual twc. ‘ : ’ ’ ' '
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USET_REDIYPE
} VSET | cELDTYPE UEF |
i i ON . §
.QEE. Speciﬁies that all (i35 error mwessaygyes 4are to-pe ‘typed in
piack. Thls 15 the aerauit vaiue. T
CN specliies that errcr messayes are to oe typed in rede

Provided a ‘terminal 1s equlpped wich the red ribbon control

feature (RPy #806801%19) and a vlack-red ribboun, ALUTYPE ON allows a

user to have C(HS error messades typed 1o red. A KE compand (to
truncate terminai output lines) has wv elfect on lines typed in
red. '

It a user sSpecilies RELFYPE ON, and the termizali is not equigpped
as described above, extraheous Characters may be typed..

> s - WIS o = I T D S e . R RS

CN - speciiies that aftei ceitdin commands have executed, core 1is
‘ LG be reieased and zeroed. th1s 15 the default.

OFF speciifies tnat the couteunts orf core are to remain atter the
completion of certaiii COm@aldS.

¥hen CHS5 1s runuiny 14 a v¥irtual wachine, pages of coreg are
released 4and  zZeroed atter the Lollowing commands complete
executlion: a53EMBLL, CLViIL, CuUNBLsE, COMPARE, EDiIY, FORTEAN,
BACLL3, MAaPPRL, PLIL, S0xl, >5PLiL, 1TAPE, TXTLISZ, and UPDATE. This
is the normal mcde of ojperation - .tudt obtained by default or when

¥YSET RELPAG UN 1S specitled.

However, 1if & user wisnes (0 examiide Core arter any of these
commands has iLinisned - e.4., Lor aeibuyying or 4ualyzing a prollem
- it 1s desirvable to 1nhibit thils reicvasinyg feature. This 1s done
#¥ith VSET RELPAG UFF. The cosmands afrected are given in the akove
garag:aph, S

‘Exa EEL~§

a. vsSet plig ¢ - . .
This causes tue ¢uestion mark (?) to print after every two seccuds

or CPU execution time, giving tme user a record of CPU time

gXecution.

U
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't be vset cnardei € | : :
The character-aelete sywool 1s derined to the exclamation pciant
{i). rhe ¢ sywbcl can b€ used as norwal 1nput,.

C.. . vVset CndebI ] : . ;
The linc-aelete sympol no  longyer eLists,. fhe ¢ can be . used as a
porwadl input cndbactar. ‘ : :

d. vset cnarder 1in ( 4C ) :
The ( 1s translated t©c a hex 44U (the < sSymbol) whenever it is
inputted. Tnis enavles a < to be inputted trom a terminal that
cdoes not have a < symbol, ’ :

€. vset cnaLau: in
Ail prevxoubiy defined lnput unardctez transiations are cancelled,

t. vset lmpex crf . : . : ,
The normal impiried  search ror a fiietype of BXEC 1s bypassed., To
execute an EXdC piliie, EXEC Lilename mpust be entered.
Geo Vset ldrtbils ‘ ‘ - ‘
NUMBEK UF PAGES FOB LOADRR TABLES: <4 ‘

The current nusber of payes of core set aside KOL loader tables 1is
2. ' , -

rk”\ he vset ldrtbis 4 _ :

: There are now 4 pages of core set aside for loader tabies.

ie. Vvset linend 1! . : .
The line-end sywbcl 1s set to tae exciamation marx (1).

je ¥set Ldymsg ort
R; ' .
erase no file - ' v. R
E(00002) ' ' '
cus reddy and error mesgdgea are dDDteVLdteQ as sSno¥h.

Ko rdymsy on

set
M P;-UOO/OQC‘! 130300\4’0

erase no file

B(00C0L); T=CG.U0/VUs01 13.,30.16 >Standaid CMS error and ready
' messagdes are typed to thke terminai. o o

e e i et < s S S
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. ELLOr_ Messages:

f“v*"‘““”’“*g”‘ o
E{u00J1) V3TUJ1: EAD CHARDLEF ABGUHENT
Either ao or 1nvalid ojperands were specified ¥ith VSET CHARLEF,
Eeissue the ccmmand, Co

E(0C0J2) VSTGOZ2: BAD VSET FUNCTION
Eitner fo or au invalid function was speth;ed w;tu Ybbl.

- E{u0003) VSTud3d: HAD LDRTBLS akGUdLNt B : :
Either no or an invalid operaad was specitied witnh VSET LDKRTELS.
1t an operamd 1s specitfied, 1t wust Dbe 4 uecimal numover less than
128, ' S '

E(U00UJ4) VSTOO4: CANNOQ MODLFY LUADER TABLES ,

fThe punber of fpages requested witu - VSET LDRIUBLS is  greater than

the number of pages avallable, or the core 1is already in use.,

Either (1) reguest a spalier number of pages, or (<) re-ipl CHS,
. issue LUGIN {(NUDISK, then try VSb¥ LDRTBLS ayail '

E(0G005) VSTUG5: BAD REYuSG AGUBENT _ :

The only valid operands ror VSEL KDYMse are UN gna Uik,  one of

vhica must be specified., The iLeddy and error messdge lengths are
‘not aftected. Keissue tuae Comuanu. ' ‘

E{OUJdb) VSTOUb: BAD IEPoX AdUlLiNz ,
he only valid operands for VSEP liugkdé ave o¥  and OFF, one cf

<hichk must be specified. Reissue tne coumand. o

E{uudu?) VsTuiis BAY RIEULTYPE adGUMENY
The only valid operands ror VSol «udDTYPL are Un and OFF, oune ct
ghich wust be specified. HKelssue tihe cowmmand.

CE(UO0I8) VSTUUd: BAD KELPMG AKGUMENT

ihe only valid operands ior V3LV fELPAG are UN and OF¥, one ot
shich must pe specified. Kelssue tihe coumande. : ‘
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PURPUSE: " The k& coamand contiois the deungtn of the line being -
typed at the terminai. L
FUEMAT:

N |
KE | <nu> i
) S B |

USAGE: Kr 1s activated Lrow the CP-67 environment {(entered frcm
CHU5 Dy hitting the atta key) Dy typinyg in K& na or Ke. IUINT gives
ccutrol to CONSL (see UHM3 Pud GYZU-J091) whaich determines whether
CL not an operand wWds entered. it aot, a detault value of 72 is
assumed. The c¢clumn ligit is set to the Specliled value, the KE

- flag bpit is set, tne ATTIN butter Ls released, ana control is.

teturnad to I0LINT.

~The line leugth 1s set to the defauit value of 72 characters.

“be Ke 3U : -
the line lengyth 1s set to &9 caardacters,
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| GPUNCH | Liwng |
R N |

GPUNCH punches line to tuz viitual punch. ALl keywords, symbclic
arguments, €tcC., 4aie sukstituteu into the line. Any vword or wcrds

that exceed eigut (8) Chdracteis . drLe ieft justiiled and truncated

‘on the right.

y

T P i
| supuNCH | LIt |
1 i 1

*

JUPUNCH will puunch the unscenned line teat was entered up tc 72
" characters. Thls command cCahaot be pesSted  witnin anotner EXEC
command. ' '

i

‘ B . é - - é \\
b GUPRINT | LINE
1 . N

SUPRINT will print the unscaenued iiune that was edtered up tc 72
Characters. This cowmand cannot o< -nested within another  EXEC
ccmmand. ‘

 — [ e =i €2 e, e e

ETYPEOUT ALL “Tifi . RPACK

‘ON NUTINE = WOPACK
BRRGL

QFF

NOELXZC.

KILL

RESUME

e._—su.n.n_._nmm-—.

e @t G — - —

P-._.‘-h-m—-.n—g—..-.m
S

s P

s A -
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KILL: - suppresses ali typing to tne termingil.

RESUHKE: returns terminal typing to the status pkior to the

‘Kidl ccumand.

‘New_ ALTEER_Opticn

Gprions:
SPYPE-- w1ill type altered files
Noup “uirectoxy is uct updated
Usage: o

3

The TYPE option will type the aame and/or type dnd/or wmode of the

altered file dependiung ci which fields contain dn asterisk in the
cld filename, cld filetype, or ¢id filewode, ‘ '

Neg. ERASE Uption

TYPE in parameter list artecr tiletype or mode will type the tiles
that are beinyg €rased. . . :

New Page Release Facillity

ASSEUBLE EDIT "~ SOR®

CEDIT FUTual ~ T SPLIT
COEBINE BALLLB ' FAPE
CCHUPAKE NAPERT TATLLIS
PL/ 4 E UPDATE
These routines now inciude the user 'page release functicn

described in the rollowiny paragraph.

After successiul completicn and prior to. returning to the user or
caller the «current routiue references NUCJUN and turns the fpage
pelease fiay ou. When the proyram returas to INLT, .this £lag 1s
checked and 1t 1t 15 c¢n, iNIT 1ssues a diaguovuse X¢*10' to CP to
release thec user pages tfiom 12000 Hex up to the value of LOWEXT.

If the user wishes to prevent the release of %ages, he must issue
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6. NAMING_CONVESTIOW
To make the filenames ct CHS source routines moLe meaningful to
the system proyrammer Iespuusible Lor maintaininyg CMS, a naziny
- convention has Dbeen establisned. A routine's runction and
relationship to other routines will conseguently be 1identitied by
prefixes and suffixes. Sowe nhamiug ¢onventions:
. device dependent routines prerixed by a code denoting
tae physcial device type: e.g., bISK, CONsole, etc.
. device iunterrupt handiers sOrfixed by WINI®: (CONINT)
. software luterrupts prefixed py "LNT": (;ggsvcy
. Simulators ol US functious pretaixed by "50%: (SOUSAD)
. miscellaneous routiunes ol similar functious prefixed
by the same code: (rEEg5YS, ERELXTND)
. device inputsoutput executors suftizea by *IO": (TAPELQ)
The followiny chart will show:
o~ 7 1. the filename of the source SYSIN aeck
2. the internal entry point(s) or START card Label
©1f dissimilar from the filenanme
3. how the routine is used:
N - nucleus resident
NI - nucleus resideut du:;ug the IPL pLObeduEe only -
_ then no louyer ueeued
. NS ~ nucileus resident, sibarable code
D. - disk resident module
DC = component oi a disk resiuent moduie ’
T - transient moaule :
4., relaticuship petweeun versions 3.J and 3.1 with respect to
the individuai coutlnes:. :
S = same, routine 1S uncnanyed .
U - updated, tue update deck tudat was used to gepnerate
tne curreat version or. the routine will Dbe
+ Ssupplied. S B
“UN - .updated aqud renameu, Tne newly named update decx
' wrll pe supplied. Note: the version 3.0 source and .
taue version 3.1 source - prior to applying the
v ) update - are identical. , ’
N R - replacement, compiete substitute for the menticned

<

PAGE 39

version 3 sournce routiaes
- KN - rename, the rilename of the version 3.V source deck
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‘ » ¥dS Changeds
N SN = nev o

5. a brief . comment about each function

. ‘ Internal

‘ gelation
External Entry V1S a Vis .
Filenane Poaint Usage Ver 3.0 Functions
$ - T U execution initiator
ABBREV - N S abpreviation pLocCessor
. ACTLKP - NS g determine active files
ADTLKP - NS ] aetermine available disks
- ALTER - T g Ccnange 1lile identification
" ASHMDIRT - DC R-&4SHDIRT ASSEMBLER auxiliary directory
ASSEHMBLE - D R=ASSEMbLE,ASMREAL ' : '
- ASMAUT,ASHAUZ ASSEHBLEXK interface
ASMAU3 ,ASMAFIND :
BATBOHESB - N s ' " batch monitor component
BATCH - N U ! patch monitor component
BATDECC - B S batch monitor compgonent
EATJCB - N S batch monitor comgchnent
BATLIST - N 5. batcn monitor coaponent
~ AATPBES - N 5 ‘batcihh monitor compcnent
' ATSCTL - N S patchn meonitor ccompcnent
CARDIO CAnDRDPE N S Leader/punch executor
CEDIT - D U editor for large files
CLOSIO - N S close executor tor Unit gecord
, gguipment
CMSCARE - T B auxiliary command mcdule
CHSCONF CPFUNCIN T u virtual CP console functiomn
_ executcr R
CHMSFORH FORMAT D U disk tormattor
CHSIPL 1PL T S CH5 . LPL iuvoker
CHSTINE - NS R=CHUSTiIHE victtual time accounter
CNYTFIV CVTFV D RN-CVTFV convert rixed/variable
CNVI206 - D S ‘ convert 026/029
CONBINE - D R-CUlUING iile manipulatcr
CCHMPARE ' - b U file watchmaker
CONATTN ATTN NS UN-aTTN .attention handler
CONLINT CONSI NS UN-CUNLNT consoie interrupts
CONREAD HALTRD NS =~ UN-WAITRD consoie input
CON¥ALT - NS - console wait
CONERITE TYPE NS UN-TYPLILIN consoie wWrite
DEBDUHP - N N aebuy dump executor
DEBUG - N u problem determinaticn aide
DISK - D U disk utility
DISKINT - N UN=-DI0suCT disk interrupts
DISKIO RDEK/ERTK NS UN-D IO disk L/U0 executor
7 TYHPRST DUMPREST b 5 dump/restore utility -
~UlPD - D S5

dump disk utility
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" DUMEF
ECHO
EDIT
EDLITDUAL
ERASE
EXEC
EXECTUK
FILEDAEF
FINLs
FORDIAT
 FORTRAN

FREESYS
PREELTL
FSTLKP

FUNCTAS
GENDIRT

Goan0d
-GLOBaL
ENDINT
HNDSVC
LADT
INLIT
INITIEL

INITB67
INITSUB
INITSYS
INTEXT
INTIO
INTHACH
INTPROG
INTSECYT
"INTSVC
IOFRTAB
ICEKR
IONUTAB
. IXCBLTP
I[XCCHS
LXCDEF
IXCDEFTB
IXCDSD
LXCFREM

IXCGETP

IXCRENNM

IXCRERD

IXCTAP
I1XECHS
IXECLCGK
IXEFELE
LDk
LD&IO
LLRLiBE

LB AL 5]

FREE/FPHST

cXLphp

-~

LU&UMOD/
GENMOD

TRANSAL

o
-

-

BAREGT
SYSGEN
EXTINT
IQINT

HCHANT
PRGINT

SVCLNT

CSE,'Z,P“JCZZZDCC

v, U w

N1

N1

" NL

N1
NS
NS
NS
NS
N

NS

C
D
bC

DC -

DL
DC
IiYe
ne
DC
DC
DC
DC
De
NS

c;:c‘cc:c:aoxu

ISR

ccivlub‘c

TR R AR R R~

fLLuduf

n—fUnTJLRl

R=FORTdaN,
FURT IO,

UN-CHESTRI.

U v
g=FUNCTaB
N

+eLUBAL

H-iLAa ST,

AR LUISK

H=BAKEO7

U

&N~SYSGEN
UN=-CHSEXT .t

CUN-CHSL04LT
CR=CMSPRG LY

N
K-CMSSVO Ly
N
N

=

&= LXECHS
K=IXECLUK
K- LXEFLLE
? i

K- LDRZO
K=wDELLSL

UN—CHS saTND.
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gump tile uytility
terminal tester
eqglitor ;
liie eradicator
11le eradicator
exec -bgotstrap
exeC Wwork module

“aefine file routine

file deactivator

~ FURTRAN auxiliary dlrectOty

FORTRAN 1ntertace

system free stcrage

system free stcrage

fi1le lOooKup

internal ftunction table
duxiliary direct generator

wodule manipulator
iiprary yoverness

"handle I,/0 interrugpts

nandle SVYC interrupts:
init Active Disk Tables .

cinitializer

reads CilS from disk
bare CPU 1initial. pIOCQSSOL
sub-initializer

‘anitiaelizes S-disk

external interrupt
i/0 interrupt
machine interugt

~proyram interript

intercupts work area
3¥C interrupt

ursk tables

i/0 error processor
£/0 error tables
Fortran library

Fortran
Fortraun
Fortran
fortran
Fortran
rortran
Fortran
Fortran
Fortran

library
library
library
iibrary
library
library
library
library
library.

PL/L Llibrary
PL/I library

PL/I iibrary ' i
" relocatable loader
ioader L/Q executor

icader library processor
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. LbksY
'.LLSTF
LUAD
O LOG
CLCGIN
MACLIB
MAEPRE
- MODHAP
" NUCON
NUDVEAT
NUSECT
© QFFLINGE
- CSTAPE
- OVERRIDE

OVERSUY

PLI
FLIDIRT
EQINT
PRINTF
PRINTIO
OCTRK
RDBUF
READFST
READNFD
~ELEASE
HLUED
SCAN
SCSFO&
SCSLNK
SCSPRT
SOABEND
- SCBDAM
SOBSAH
SGCNTRL
SGEOB
SOLINKS
SCMALN
. S00PCL
SOCSAMN
SORT
SORTKEE
SCHISRCA
SCSVCNU
SOSVUTK
SOSVCT2
SELIT
START
STATDSK
STATE
 SYN
7 NpE
CLAPEIV
TAERINT

GELSYN

STAL

54

[ RS SR A )
Vi

=
tr. O

NS
S
§s
Y
DC
pC
¥
DC
DT

NS

NS

NS

NS

NS

NS
NS
NS
D
bC
NS

T

mlm::cé:cbctn

U v
UN-JASUVER

TCoOUrHRZza2RmOCTRII=2 k22

o

oo aococoouacuna

K= LbhobUuido

aN-GLkisyi
NULUNB’

N

N

&=OFFLiNE
S N

R-PL/T

N-PBLINDR

N
a-dUHR

R—-NTPT,CHECK

N

Ud—LINKAGE
Ri~5TORAGE

K-UPEN
X-GET
U

N
-5VCCAK K

rrtocococau o

d QVLLAKE
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loader subroutine
Loader symbols

list riles

Load initiator
maintaain disk direct
Loygin a4 disk

macro likrary

nucieus map

module map

iaucieus constants

i/0 device taples
‘nucleus worx se€ction
file utilicy

tape-riie utality
override executor
-overriae executor

EL/I interface

PL/I auxiliary dlrectory
5ys Lile manipulatox
print tiles *
prianter executaor

track manager -

basic read executor
login module

Jogin module

reiease user daisk

login module

decipher input llnes
script mcdule

‘SCcript wmodule

script processcor
R-ABSITD *sim of OS5 ABEND
*sim oL BDAN

*s51im of BSAN
*s1m of NOTE/POINT/CHECK
#*s1m of end-of—block
*sim of control transfers
¥sim ot SVC 4,5,10
*s5im of SVC 19,20,22,23
*sim of GET,PUT ‘

sort data within files
sort wmoaule

sort wmodule

*sim Of misc SVC in nucleus
%51 of misc SVC in transient
*¥sim 0L misc SVC in transienticon.

tile utility

- cormence execution

disk statistician
file Llookup

$ynonym [LOCeSSOoL
tape utility

tape 1/0 executor
iistianyg tape utility
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TPCOPY -

D S COopy tapes

TRAP SRR N S interrupt trap

TRKLKP - ¥S 5 - track management

TATLI8 - D U library processor

UPLATE - D u Lile utility ‘

UPDISK .~ - NS U - disk management

USE - N g ‘ , ‘Load 1mitiator
©oWALT - NS 5 1/0 wait

HRBUF - §¥s. U basic write executor
- WRTAPE = b U tape write utility

-

* Wsaim Of¥ means Y“CHS siwulation of the O3S function ... "
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“N7. Improved subroutime Lihkdge.

Some routines in the C¥-o7 nucleus dare called tor processing
“and exit later witn no .«nterveniny calls to otner modules.
These routines could tnus use a common save area and linkage
" ‘could taus -ce reduced to a simple BALRK instead of the
standard SVC  cail. Tne comuwon- save .area used 1is named
BALRSAVLE and 1s located in module PSA in paye zero. The CALL
MACLO hdas been updated to select the correct 1linkage
accordinygy to the calleda gfoutine. The 1ollivwing routines have

been wodiried to use the baALk linkage: '

"CHKCUACT

CPSTACK :
BINDEC, BINHEX, DAIETLNs, DLCB1N
FBCONV, HEXBIAN

DISACT :

FRbE, FHET, FRELR

I0LSTVDE, LOLSiVeU

PAGUNICK o,
CUEVLIO, QUERLO, CHFEKEL
RUNIESCN, VUNLITSCH

UNTKANS

.

/8. - Reference page algorithi.

The algoraithm in FAGYHANS to select a pagye ror a user has .

been modified. Previously, the loop searched tor an
available page or a paye belonyginy to a user not im a
dispatchaole yueue, The modlriied loop searches for a jaye
that has not been referenced, smeferenced pages found an the
loop have the reference pit turned off. it a non-referenced
. page canuoct Dbe found, tuen tae .scan coatiunues to. ifind the
first non-referenced paye. The reference bpit will have Leen
reset duraing the first scan. Lf a chanyged page is selected 1t
must first oDbe writtem out to auxililary storaye Jbeifore the
Ccegquested page can be read iu. :

9. Improved DISPATCH

The DISPATCH module bas been compietely re-written to give a
cleaner intertace iiom other modules, to improve freal' timer
maintenance using a binary clock (BALNCLOCK) and to use finite
gqueues Lor Sscheduiiny and dispatching users based Uugon
‘priorities adajusted by user behaviour to coutorm to systen
restraints. ‘

Several new entry points have peen defineu 1n DISPATCH so

- that +the dispatchner can determine vwhether-or-not a user's

I - Status hdas chdanged, based upon tne entry and not ugon
detailed analysis. Certain entry conditions merely account

. Lor user time and then contine to run the interrupted user,

.
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provided his Juauntuw was not peen exceeded., UVther entry
conditions account Lot user time and, tnus, search for
another user to run, KuoWiay thdt tne CURDLADY USEL 1S5 NOWw not
runnable., . ' '

The maintenance of ‘'real' timers has opeen changed to reduce
the overhecad 1nvolveds sssentially, a4 <cnained iist of ail
users witn *real' timeirs 1s waintained. The list is ordered
by the users virtual tiper value, Thus, the user at the top
ot the list expects a tiwer lintercupt firste A binary clock
(BINCLUCK) value is wdintained .y CP-o7 to account for all
time, CPU aund wvait. Yhis value 1s compared to tne 'real?’
‘timer vaiue at the top "of tae list. ¥®hen an 1interrupt 1is
indicdted, CP2 processes 1t by ithe usual vairtuaal PSH ssag.
The routines used to maintala the time-or-day clock, the
binary cloCk ana to scnedule *reai? timers are placed 1in a
ne¥ module called SCHEDULE that .35 refereuceu by DISPATCH,

DISPATCH now wmaintalns two rinlte 11sts oL runhable users;
users runbable and ‘eligiblie, and  users ruunable Dbut nct
eligible. A runnable User 1s a user not iua I/0 pagewait or
console fuuctlionr wait, and not 1n virtual walt state, and
.vhose runmning parameters (CPU  time, privileyeu ratio, fage
demands, etc.) coaktined, -conrora to f£it witnlin certain system
restraints., These ~systea restraints are inposed dependiang
upon the systew coniiyuratiou, <eitaln Ggperating parameters
and the " user activity. lInteractive . users are primarily
limited by a maxiumumn numder aliowed to be eligible. Compute
and I1/0 users are limited by a4 pdying activity iudex. Each
user has a payging activity .inpdex calculated trom such values
as number of pages in core, nusber of pade reads performed
and the ratio of CP to user CJCPU time used. This paging
activity index 1S5 then used i comjunction with a systen
paging activity threshoid to detcrmine if ctune Llimit has keen
reached., If the system 4ioaa willi accommodate the iuncreased
paging activity accord.nyg to the user index, tihen the user is
considered runnable., an eliglblie user 1s a user 1L padgewalt,
I,0 walit or virtudl w@mdachine wait sState enabled for an
operating channel and Wa0Se | rufuing  characteristics
(interactive or paging actlivity inuex) do not exceed systen
restraiuts, ¥hea made runuwable. Some users Will occasionally
pe neither runnable nor eligiocle, ror instance, a8 Uuser ia
console function wait. The movement of users through the
various states 1is a4 tunction oui  CPU time used and other
operating characteristics ot tne virtual machine,

10. SCAN elimination

Previous versions ot CP-0o7 used a SCAN amscro in several
places to0 ygenerate code used to search cnained lists for
parcticular conditions. The  macro  ygeunerated an SLT
inst:ucaxon‘which 1s avalilaple as a hardware KPY. For models
without the "RPyY, execution caused a program 2uaterrupt that
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invcked a soltwale simuiatioun of the sLI instruction. It sas

deterwmined thdt 1 @dlly Cdses a4 proyrdwmwed 1nstruction locp

was more efficient thau the 5LT instruction execution, and

certainly more etiicient .thdn the simulatiow, Version 3.0 of
CP-b7 elaiminated much of the SCAN macro usaye., Version 3,1
¥ill eliminate alil wusage of the macro. = Siuce the SLT
instruction is uwon-praiviledged, those wmacniues egulipped with
it will sti1ll function Lor tne users that wish to udse i1t in
problem prcgrams. ' - '

11. DLAGNOSE disk I/0

Since a large percventaye or CilS daisk 1/0 activity consists ¢t
a simple CCW striany to read or swrite 829 opytes, a nore
ccapact method #as chosen to support this operation to reduce
L/0 overhead. CHS bpuiids its disk CC¥ striuyg in the normal
manner suprlyiny alil aryuments and | pufter addresses and then

. 1lssues & %didagunose" op-code instead ot a 510, CP-67
intercepts the diagnhose, puilus a Cl# striny from & prototype

and pecrforms the I/0 operatiou. Upon completion of the disk

- £/0, CP returns a condition coue to CNMS and thew CHAES may

¢coantinue to run. CidS avoids the overhead of CUWTRANS, 1PSH
aud I/0 interrupt handling. LLLOC rLecovery Is pertormed by
CHS in the ncrmal (5I0) ‘tashion. :

12, Dymamic page release.

Version 3.0 of CP-67 uses dynamic page aliocation tror the
assigument of - auxillary sweapplang space on arvws and disks,
Under mamny conditions (such as cdating a tile or a FOKTKAN
compilation), Ci1S uses a larye portion of its user space,
This space is always changed and hence swapped to auxiliary
storage. it 1s possiple tnat those pages may not be
referenced for some period oi time. CHS has thus 1mplemented
a "diagnoese" functiob to interface to CP-67 for the purgose
oL releasiny thouse pages no ionger required, usually from
X*12000% to X¥3D00U* inclusive, This diaygnose frees payges in
core. (if any) and any pdyes assigyned to svappinyg space. It
has the advantage of sarinking the swappiny space 1n use at
the completion of CiS runctlons rather than at re-ipl or user
LUGOUT., <Certain C¥s coamands {LUAD and execution) cannot, of

- course, release the payes used, nut these commands are in the

minority. For the most part, (4S5 compunicating to CP-67 via

diagnose which pages can be dynamically released shculd
‘improve the utiliization of dynamiC DASD paging space.

13. System and user statistics

N

v
A

_Version 3.0 of CE-67 provides for souwe basic statistical

gatheriny to determiue system activity and proviae Lasic user
accounting 1information. -~ Version 3.1 .is extendinyg these
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3tutlstics . te provide some wmore  meaningtul data reygarding
system utilization and mole consisteut user sStaetistics. For
system measurement, the roiiowinyg data 1s wpeing added to.
version 3, 1: ' '

- virtual SIO counts

- virtual “spooling' 5i0 count

- "diagnoseY" 1/0 rejquests

~ max pages allocated to DASD

= spoci buifers allocated

- user privilegyed instruction execution

For user me€asurement, toe roilowinyg data 1s beiny added:

- virtual S5S1I0 counts

- spool fcards" punched
- spool "lines" printed
- spool ¥cards" read

- payes read Lo

- payes writtea -

- T-disX ailocatiui

T4, Ltwwproved PHCGINT

Since -much of the code in  PUUGINT used 1o check tor fast
Fe-dispatch wds dupiicated 1n DISPATCH, 1t nas been remcved
and replaced by a direct transter to DiSPATCH since  the
improved pISPATCH @odule Cdll ROW JUlCKly ~ determine a
machine's €ligibility tOo iuUl. ' - ‘

The code 1in PBROGLINLI taat dealt withm the handling of
privileyed instruction siaulatioun © has peen split 1nto 4 new
wodule for addressability purposes.. 1This wmodule, PRIVLGED,
contains the «code te perpora detection of virtual wachine
praivilegeud operations and to wvither pertorm the reguired
simulation or invcke the noduls (ior example, VIOBXEC) to
perrorm the simuiatica.

15, #dultiple page'read/ézlteso

The allocation table in core ror 2301 payginy devices has Leen
extended by mnipne ¥ords. Each ¥word d4acts as an AaRChOr pciat
for . a chain of paging ' tasas; ouse word roi each of nine-
records per pair of drum tracks. read or write requests for
‘a particular record are rormed 10to 4 padinyg task (LOTASK,
contrcl and CCW's) anu chained on tne appropriate allocaticno
word., 1i the specirled druw is runuing, no turther action 1is
~taken until an interrupt 15 presented. Lif the specitied drunm
1s availaple or 1r pdaginyg tasks are already chained, the new
paging taskKk 1s canained with others 1t that record is not
already scheduled for dan 1/0 operatiou. Up to uline paging
tasks can be chained toyetaer for one 1/0 operation. Pagying
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tdasks are de-guoued and chalned  tojetner il possible atter
processing dn  iuterrupt LUrow at Opelati Jdius. Flyures |1
and 2 show ho¥ payginy. tasks div guoued,

Miscellaneous changes

In version 3.0 of CP-v7, CPiNil buiit a chained list ot 200

‘save areas each 24 words in  slzZe. I'his number €as increased

dynamicaiiy aiter a certdin uumber or users Jlogyeu into the

‘system. Since tne number wds aibitrary, a largye amount of

storage was unpecessariiay Used LOL save dreas. | Helease 3.1

starts with cnly 35 save areds dud 1LacCredses the number Ugen
demand (not pumkber OCL USeLS). fre dqdditional save areas- are

obtained rroam the FREE storaye su ~pocl LOr the cesired size.
The sSave areas a&are dis0 Raintalned 1n o "pushdowa" list

"instead of a Yvrap-aiLouwd' cmain.

A new module called 5CKEDAL Lesldes 1n lod core and Contalins
10 bytes or system creation date, These 11U bytes  (ftor
exauwple, 03/24/71) are appeunded to  tae iaitial CP-b7 message

_‘CP‘@7 VEKSIUN x LEVEL y°*®,

The code in PAGTRANS -for PAwSHARE, PAGFRLI-and PAGOUT has
been split i1nto a separate wmodule, PAGTR, ror addressability

- LeascnsS.

'Serviceability functlions

Several fumctions have Dbeen revised | or duded  ta  improve
serviceability toc tLtae systen. Ihe module CFSDBC has been
rcewritten to lmprcve the forwaats -and functions  of DALISPILAY,
bu¥p, DCP, DACP, 'SLTORE and S1CP. DLSPLAY <can 1now be
performed with traaslatios and storade keys can pe displavyed.
The "CP-07/CtS User's wulde™ contains a complete command
descripticn. ' ’ )

B

A new function cauiied YUUERY VIRTUAL" has been added to

interroyate the  virtual wachine  confiduration. The

information provided gives uevice statuds ane alliocation-data.

Ln order to assist in -virtual s:Chlone probiem deternmination,
a trace anda. address stopy iLuuction has peen provided. The

trace function can trap variods iaterrupts and cptionally
trace all instructions and viirtual and real CCW's on a
virtual S10. - The address stop <can  trap instruction
execution., : ' ‘ .
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