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‘The matarlal Included Tn this furctiona|
specificationr, Including but et |im]tag
to,; |nstryction times anag eograting
speeds |5 for information ourpnses only,
All sucn material 7s suyoject ta chanaa
Wwlthout netlce, Concaguently JEC makes
ro clalm and snal| not pe |favle for jts
aceuracy, . - :

Unless speclified athsrwise; tha terms
YRSX" and "RSX=l1iM" |[mply "RS¥Y=1i0",

- INTRCQUCTICN

B LA ELE R KX ¥R X
- P 5 -

‘The RSX=~11D I/N structure |s Irtended to provijcs a flexicle

device= anra functlone |{rgepandent [/§ cagabjlity fThnt can
suppert stArndara CUP=13 rerlcherals as weoil as onecial
purpese uevicas) It 1s expeetea that ysers wjil!l] devajop

thelr own spacial nurdnse deviece nandlinn sofiwarg, an~ tre
PSX [/0 <structure has baen desijzned To maka [mplerzntat|an
of 1/0 service as clean and strajght=forvara as orosslicle
(wltrout jronarglzing system [ntegrity or sifjcency))

Perlioneral device support s NOT anm Intoaral part of th2 2
axecutlve, It |s pDrovided by "orlviierged Tarks" ealjed
Rand|er Tasks, whicn may bLe doeveicped or modificd withaut
Intimats xnowjege of the exscuvlve code,

1/0 reauests are nade to f[ogfcal /0 un]ts, and are ™4cped
Into onysical device=unit references via a set £f "-aviega
assignments", Each Task nas |ts own Set of assianments: uand
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they may be changed et
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hor by tha?Task In.execution, or from

[ TTY) L
by Instructing the system (v|a System
an [/0 reaquest for an indjcatea LN

1f the LUN |s assi~ned to a nhyslcaj|
F Task %o supoort that ynlt is memary
) the reaquest !s gqueved by oprlority
hy Task!’s priorlty) in a renuest Tist
Cal ur\lt. J‘ ’
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Task per LUN
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not attempt to  [nteroret
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t the exec@tlve).

s aueuaed for a Task, control s
(contingent wupon Task nrlorlity, 'nf
na Task, and tnat Task ajways nas the
axecuytior ynt}! complaetijon of an /0
ﬁynchFOHOusiy; : .

ndjeated Iﬁ any of three optlanal
Flag may be speclflad to be sat
r2tlon of a Slar]fjecart E£vent) at 1/0
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C1] The WA]lTFOR Dlrect]
a serjes of WAITFQORs pr

cutlon may be suspended (us|{r3 the
| an Indlcataed Even® Flayg, nr |ngtea|
Flags, [s set,f1] (2) An 1/0 status
tn De sat &t covpletinn nf 2an
may oe cleared before wueuelng a
ed parjodfcally, (3) a Systzam Trap
oe |ncuaged In a- Task whlen wlil|
gcution upon 1/0 completion,
e to LOGICTAL unlts, whiech are
CAL devileceg~units via a "Loslecal tlinlt
Units are represented oy Leizal 'Inlt
P LUN |s recresantea by an 22ntrvy In a
(LUTY, Physical ag2viceeynits are
s |m a table caljed the Fhaysizal linlt
ve nprovides an "QR" comdinat|on, ‘and

ov]des an 'AND",
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The Joaleal/onysical eaqulvajences are made by "ASSIGN]ng
LUNs to pnvslica| device=-units,

When a LUN Ts assignad to a physical deviceeynlit, the
corasponilng LUT entry (siot) [s set to the address of thsa
corresronding PUN entry,

When a LUN, Is dsasslgned {assfgned teo  NCME), the
corresnonding LUT s|ot |S zeroed|

Eaen Task has [ts awn Logical unft Taole whirch |Is a pari of
the Task’s disk Ianage that |s brouaht Inte memory whanavar a
Task |S FIXED or Wwhenaver a nor<FlXEN Task | run, *Howaver,
a Task!s LUT Is not «ithin 1ts vjrtyal aagdress sSpace, Npan
an 170 reguest |s queuad (via tha RUEUE I/0 (Girective) tre
Feaues*ting taskt!ts LUT (]n memary) Is usaed to cetarming which
nhyslica| davice=ynit |s to perform the reguest, and contents
of any athep LUT Is Irreveiant, o

Tnere arp"our mechan|sms fn RSX=110 jn wnleh tha saject]on
of a PHYSICAL I/9 device-yunit can be alterea, They are as
follows,

INSTALL == “han a Task |s INSTALLed (MC® ar 3atcn)
Inte a svstem, thne nymber of LUNS any tne
assigrment of each mav he specifled, Assignments
to device=~units without resfgent i'analer Ta3<s Ank%
N3T flaggeo,

REASSIGN == This “CR Fynctlon ajlows a Task’s alsk
resldent assianments to ba spannted, Assianvgnis
to devjce=ynits wlithoyt rasfdent Hanaler Tas<s ART
flaggad)

ASSIGN «= This Dlrective allows a Task tn change
[ts Tmemory fes]dsnt LuN assignments, Assica-gncs
to device=~urjits without resjgent Hanaler Tisxs ARES

tlaagea)

REDIRECT == This MCR Fynctlen allows ALL reguests
of an {nafeatad PHYSICA devijce=unlt to be
redlrncted to anotnar PHYSIZAL cdeviceeynit, Tnis
Functlon is Intended to serve |n casc cf

pAripmeral fallure, ang coss rot nrovide nor~aijy
usaful devica Jndenendegnce hecayse tnhne redirgctijion
Is Tndepencant of Task op Lui,

A Task’s L!N asslgnments may 2a made S0th bgfore and Auring
exacution, Pre~avecution asslanments may bhe wads from the
MCR (or 3atch) tar=ina!l, ar¢ runet|{me assianuents moy ke
made fram tha evxecuting Task, However, eaxcert for the
RENDIRENT MCR Fynctlon, there s no means of eaextornally
changing the 170 devicerunits ys2d by a Tas«k unger
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‘execytion,

1/0 REQUESTS

et X A A K A R L X N X J
- e . R

1/9 reauasts are made Yy Tasks us[ng elther *the ™AUEUE /3
PER TASK ASSIGMMENT OSIRECTIVE"™, or the "GQUEUL 1/0 PFR MrR
ASSIGNMEMT DIRECTIVE", These dlrectives are ldantizal
except for the LUV assianments used te man tha loqjcal unit
Into a physfcal unit, The former yses the Taskfs own LuT,
and the latter (uszd ta <communjcate wlth tne consgie
operator) uyses the MCR Dlsnmateh Taskfs LUT, -

Wnen a QJZUE [/0 OTraective |s Issued, a cneck Is made to 526
Tf the 'I/0 renuest c¢an be queuedli?], If It cannot, =g
Djrectliva Statys dord (requesteorfs viptual zero) Is set
negative to Indicate relection, and <the negatjve vaiua
Tndicates the caysa for reljectior, 1f  the ONUEYET (/0
Nirectiva Is acceoted, a request node ts for~ed and Inseriec
‘Into trne the ageyice=-ynlti’s regiyest queue, *tne targler Task,
If Tldles |s tringered Into servic2, and tne reguestar’s
Djrectiye statys word iS set posltive (+') to InAdicate
pefarmanca of the OIRECTIVE. An Etvent Flag and an /3
Statys olock may pe sancified to bs set upan com.letien
(adlspos|tinn) af the [/0 reqguest’ '

There |s a separate 1/2 reguest cueue foapr eacn ophvslizal’
-devjce=un|t, These queuess are deques Wlth thelpr J]lstnea~s
In the P'') antry for the corresdonaing pnysical devica=-unit,
170 reqguests are curued by oarfarlty «ith the ~nlzsh2st
orlorjty request at tne frent of the aeqgue, Reauests «ef
egqual prinrftv are Inserted In tna orcer In whijca cthe
Fequests are made, :

The QUEYE 1/n DJrectives are |ndlcated by " Dlrective
Ident|{ficatjon Codes (2[Cs) "7L"™ (for queue ner Tas<’s
assignments) ang "a3" (for queue cAr MCR asslgnmoents)y, with
a Nlrective Parameter Rjock (QP3) of the following format:

é..-’-"',;.-.‘--‘

[2) There are several reasons why an [/0 request carnst =e
auyeuad! (1) tne In4dlcated LUN does not ex)sty (2} the LJY Is
not assigneg tc a physlical wunlt, (3} a Handjer Tasx to
service the onyslical daviece [s not reslannt, (4) ‘he
conditlons for quaujng soecified weare not me%, 9r (5) a no4a
for the rafiyest aueue |5 not avaljaole,
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Wd, 90 =< DIC (3% or 23) & [EFNI,

Wd, 21 == ]/0 Fynction code,

Wi, 22 == LUN & Laueulna ccnagltlonsd,
Wd, 63 ==~ (PrJorityl & Unused Byt=,
WA, D4 ==~ [Address of (/0 Status Flock],
Wd, 25 == Parameter #1,

WO, db6 =~ Parameter #2,

Wdy, ¥7 == Parametar #3,

Woy, 19 == Paramater &4,

Wd, 11 ==~ Parameter #5,

N4, L2 == Paramater #%,

Wdy 13 == Parameter #7,

The GUCUE 1/0 ©Olrectives are descrldbead In ths RSX%11D
"DIRECTIVES SPEC",

Is0 FUNCTION CODES

:--.--..--.---—--.

¥nTle the exacutive does not ]ntércret Functlen Codas, It
doas reccopnlze the low arder three blts of ALL [/0 Fucntlan
Codes as the fol|lowing "Function atrftutes"s

Blite~Z e~ Nag Retyrn fynctlon,
Bltel w= rssaesved,
Blt=2 =~ reservec,

A -P"No Pegturn" functinn IS are |n whlcn no status or da*ta f[s
freturned t9 tns reauastor, In these cises, 31 Task may dueus
renuests ang EXIT hefore thelr campleticn wlithout Jnvokijng
1/0 Rungaown, .

The foljowing Is a JT1st of [/0 Functliom Codes raconnizea ~y
cormon nand|er Tasks|, [t Is nct a compjetrae st of Function
Codes (Any Handler Task may recoanfze any funcgtlon ecod2
dosired opy Its Inmnlementer) but rather z 1ist of rocdes usag
where daviced Indapendence |s feasible and practlicod)

PrP4agd  ARITE LOGICAL RECGRO (LINE)
@7G471 PRINT FILE

321230 READ LOGICAL PgCCORDO (LIME)
d717s1  READ uUiTANuY ECHD (TTY)
02147  ATTACH UNIT TC TASK

d722732 DORECTACH UMIT FROM TA3K
292407 ALLOCCATE TISK STORAGE
JdA37¢Y  DEALLNCATE DISK STORAGE
GCOAST  TRAMIFER IN

223421 LOAD TASA [MAGE oo

- @P4750  TRANSFER oUT

T4y RECPRY TASK [MAGE e
24407 QPEN FILE FOR INPUT

dC50p2  QPEN FlLe FOR QUTPUT
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'B05407 CLGSE FILE
£26707 DELETE FILE
£264¢27 RENAME FIlLE

‘#% £xecutlve functions performed by disk driver(s)
on|ly for execytive, ~

1/0 STATUS BLOCK

.. .
LA A A A B N N N K N R N N
s & X A -

‘When 1/0 comolietlon status |s desired, the acddress of an [/C
~Statu3 - ?)ock [s Included In the Queue 1/0 DM8,  This “tatus
‘Block consists of two words of the following formati

- Wd'y 92 ~= Statys Value 3 Unused Bvte,
‘Wdy 8L == Lanath of transfer (in bytas) far
© REAR/WRITE functjons, ang davic?
depandent {n ajl othar cases,

The followlng [s a |[st of common|y retyrnesd /0 statys
valuas, Al passih|a statys values returned for a
partlcujar gevice, are discribed |In the RSX Spec for the
Handlor Task that servicas |t,

A posltive vajue Tmpiles successful cnamojetion, 374 a
negative valua |mplles rejection of fallure, Tn3 ocositlve
value returned |s uysyally ena (+1), however othep ocsitiva
"values mav be usad, viz,, TTY Hanal3r Tasxk |dentifles 71 &

‘AM termination on Input, and *U & ¢S taerminat{on on outoyr,

‘.99 UNRECOGNIZED FUMCTION
17 IMVALIG ANGRESS

«29 [NVALIO PARANETER(S)
«30 UNIT ALREADY ATTACHED

QUFUING MECHANISM

el Badh o BB B B K K R N N B & J
- [

whan an /2 reauest |s guaued for a LUN, a request nods Is
formaa ant fnsertad dv orlorlty [n the reauast |3t frr the
devjce-unjt to which the LUN |s assjgnea, Tne fornat of the
rgquest node |s as followst

Wd, J0 == Forward |Inkaqe,

Wi, 21 == Backward |[nkage,

Ad, 02 == STJ address (Tasx (7)),

Wdy, 93 == ATL noae adr of reqyestor,
Wd, 94 =< Priorlty 8§ lUnyseg Bvta

Ad, 95 == LUN & EFN,

Wdy £6 <= [/0 Functlon "ode,

Wd, 97 == 1/0 Status 3jocx address,
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. Wd, 1P %= Paramster #1,
Wd, 11 == Parameter 22,
Wdy 12 == Pnramster #3,
Nd, 13 - P‘\ramE'Cer #4.
Wd, 44 <= Pxrameter i#5,
Wy 15 <= Parametor 6,

Wd, 16 == Parameter 47,

After a roauast node |n Inserted |m a device=unltis reguest
Tist, the foupr followlna operatinns cause, of afd:. e
prncess|ing of tha 1/0 reauest? (3) the Hanalepr Task’!/s Event
Filag one |[s sety; (2) an "]/0 Reguests dy2uaa Counter™ (for
tne unit) Is 1Incremgnted, {(J3) an "1/0 Reguasts P2ndlng
Count! (far the reguoestiro Task) [s jagcremeniaa,{3] and (4)°
a Signiflcint Event Is osclared,

4hen an 1/ Handler "~ Task |s [dje, 1t [Issuss a WAITFAR
" Direéctlive with Event Flaa one speclfled a3 an (usually, th2)
Evant Fiag whose Satting srhould cayse resumption af Handjer
Tasxk exacytion, Thus, an Idle Handjas Tasx s trjagereg
Into sepvice by the aueing of an /0 reguest for any of the
~unlts It sarvices, .

. Tne 1/0 Reteusts Queyed Ccunter [s a werd In tre 2UD  entry
" of the un|t for wnich the reauest was cueueyy This count Is
Ineremented for every reauest that °js ueund for the unjt,
and s orovided for Hantjer Task ysage, “ost ilandjer Tasks
do not use {t, but some sreclal purpose anc “ultl-unlt
Handler Tasks can onsrate more =2fflcently w|ta “*nlg
- faclllty, The count may oe ajtered by the HMandjer Task at

-The "1/0 Keguests Pendlng “ount®™ s a worc [n the ATL no-e

of wevyery actlve Task, This c¢ecunt 1Is Inéremented anc
deerensnted ts provide an Incicatien of  pending 1/C
requasts’, This [s wyseas to dslay th2 frecjng of Tasx’s.

memory [f [t EXI!7s 3¢ |s aborted wjtn wunsat|sfied [/O
Femuasts’ -

Quaulne an /0 regyest |s 2 Signlflcant Zvant tecayse 1t s
a possihje cause for Task swlitcnlng (rasymn2tlion af HAnA|asr
Task wnen It Is of a higner orforlty ThiA  the  reaquestar
Task), Tharafore, 1 Slanjficant £vent Ueclaratjan |s =mane
wnanevyepr an /0 recusst 13 queusq,

. . .
:.-....-.--'---

£33 If a "Mo Raturn"” functlion, Reguests Pandlna coynt 15 42T
fnoremented, :
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HANDLER TASKS

:..‘-;.--;'--'q

Under RSX=119, 1/3 |s supported hy "prlvljeged Tasks" caljec
1/0 Hand|ap Tasks,[4] These Tasks are cajlec crivileyed
becaysa they nave acc9ss to (1) the PNP=L1 Exter~al Page,
(2) the executivers lsts and tapjes; and (3) routlines whose
m|lsuse cou|d |ntgrfare witn normal systenm peratlon,
Privli}|aged Tasks are trustea not to destroy tne system under
which thay run, » L ‘

'1/0 Hang|ar Tasxs consists of two sectlionst (1) A "Task
“Tave'l, ard (2) an "Interrupt service routime", Tha Tascx
Teve| portlon of am !/C Hanglar Task runs as a normal Task,
w|th its onn context, and Inr a softwara oporeleity
multiproaramning anvironment|, Thls nart of a rHand|ar Task
general|y Intasrfasces wlih tThe execytjve (viz, dendeues
requests) ani serforms the pulk of tne [/0 servics, The
Interruypt serv|ze roptine part of a Handler Task runs per
‘hgpdwar3a prierlty tasynchrsnous to the softwara orlority
multlprogrimming  system) In resoonse to a perliohapal dsvice
Tnterrunt, Interrypt service routines run |n a poposition
Independent enylironment, and .general|y de as |ltt|a as
possivle, .

Handler Task names are dlctated by conventlo~ so that thalrp
memory raS|dency iay ba convenlently contralledq, The nare
of an 1/0 Handler Tasx always consists of a two characer
-Symbo]le oerlmheral navs followea ov four g2ts (perlfodsy,
vlz,y Tha +“andler Task that syoports OTs thru 2Tn Is callec
"DT"'Qll"'Q :

Al Han|dar Tasks (at laast a|| that contajn |[nterruert
service routines) snould not ha geclared "checknojntab|e
when they ars INSTALL2d Into a system, Afsoy ™dost Handl|er
Tasks use thaijr InTtlallzatien code for Stack sTCrage <€o0ac?y
and therefore snould o2 declarea "ihot Flxaple” waen
INSTALLeA,

Handler Tasx resldancy [s controfled by the foljowina MCR
Functlons,

LCAD == This MCR Functjon a|lews an @ederator teo
cause [/0 Handlaer Tasks to bacome ready to sService
170 racuests, Handler Tasks are . [ndicatad ov
spec|fyling symbollec parioharal naves (viz,.
DT,.P,CD), A partition ands/or prlorlty m~ay also

-

AL LAALELY L XELK)

(43 ThHe system dlsk drlver |s a part of the axacutfve
assembly, dut appoars as an [/0 Handler Task,
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be spoclifled, If a Hand|er Task cannot pes loaded,
va_raJect;on message [s outpyt,

UNLOAD ~~ This MCR Fynctien aljows an onerator ¢o
cayse an 1/0 Handjer Tasx to c2ase to sepvice
requasts when Jts raguest aueue(s) are sarmpily,
This, of course, frees up meqory, :

Wnan a Handler Task 1s |oaded, Tt Inltlallzes |[tss|f aha
Tnstructs <hs system (WAITFCI Directive) to sysnerd [ts
exaoutlon Until an 1/0 request is queyed for tae Hand|er
Tas«' '

L]

170 Handle? Tasks are suoplimertag by two Sets af mamory
resfdent rese-entrant subrou%ines: (1) a Hapdjer Task librapy,
and {2) tne System Syoroutines,

Tha ‘Handjer Library [s crzated (or not crzated) 4at systen
conflguratfion (SSEN), and providas routines that are e2m3nan
~to the more sofisticatea [/0 servica, vliz,, flle struc=yre
blocking/unklocking, access muthods, atc, The HRanijer
Library myst - 0a re-entrant, but not necassliarly
pos|tlon=-|ngapendent)

The System Suybroutines are a part of the sxegutlive assenn|y,
and1 Aalwavs  axlst Thesa sudbFoutines orovide caslc
furctjons, most af whieh are conmon to ajl randjer TYasas
vizys fdeuudue an [/0 recuast noia, return a node t2 tne »
of avajlatie |lst slesmants, ete, Tre use of Sy3
" Suybroutjnes by Handglsr Tasks is gescrlbhed jater,

Wnan a "priviiegad Tas«" |s INSTALLed Into a systew, the ASK
contents for al| but the Tasx ¢cote ar3 “atermlined a-a
tecorded wlith tAe Tassxts dlsk lmage, The conterts of t(he
ASR ysad fnr Task code |35 sat ty the evxgcut|ve wihgn tne Task
Is loaded (becayse the real| adrhress sgage |n - whifen 1L Is
loaded is nrot fixed), The followlrg |s a descrintlon »f the
virtual adaress 'space ajjocatflons (AS« usags) fer /O
Hand]er Task levs| coue,

Virtua| Jjocatlons 229030=717777 (ASAT) are uysed
for Task lave] code, Note, th|s code |5 ||m|ted
to 43\"

Virtua] |ncatlions 023C28=n77777 (L3FRs 1,2,3) are

used for exascutlon ¢f Hangler Llibrarv rouzlinas,
Note, the Hanqler Livorary |s |]Jaited to 124,

Virtua] locatlons 17929pC<«157777 (ASRs  4,5,6) are
used to access tha exscut|val!s taples, |ists, 17
System Subpoutines, Motea = the syste~ |[|sts3,
tables, pool, and System Subrout|nes cannot
excoede 12K,



1/0 OPERATIONS PAGE 19

“Virtua] locatfons 169280=177777 (ASR7) ara2 ysed to
access the PDP-1l Extsrnal Page)

Whlle Interrupt serv]ce roytines are onyslcaljy a part of
1/0 Hand|er Tasks (usual]ly a part of the same asseTdly),
‘they are executed [n kernel mode, and under thg kegrnegj|’s
ASRJ’, Thus, |ntarpuct service rout]nes are written as
posjtion=|ndependant code (or wrltten to run |n virtuyal
address spaca (63026~377777)

The kerne| address space 1022d7?=177777 (ASPs 4,5,6,7) and =2n
I/0 Handler Tas«'’s (user space) ~ 1@Pund=177777  are

coJncldently mapoes, Il,e,, The executlye’ts tahjes, ljsts, &
Systam Subroutines, and the extarnal page ara avajlanle to
Interrupt service routinas (kerne| mode) as well as ta a

Handler’s Tasx |eve| coda (yser mode),

SAMPLE HANDLER TASY

’:-----..--O.Q-.--.'

The followinag PDP=11 program Is a sample [/0 Hand]er Yask *o
suppart a single wunit device cgallea "LF"™ whjch nrints
.dlrectly from a requastor’s memory, The pJyrpose of this

sample program |s to [llustrates Handler Task zonstruction,
and does not represent o2timal coge or a functlonal sHandjer
Task) All coce wunlaue to the det[ce (not present|v an

ex]stent paplpheral) nas oeen omltted, and |In many cases
registers are redundant|y loaded| -

~NQTE = Thls sampla pro3ram |s [nciuted for Illlustra*t{nn

purposes  only, It Is saxpected trat c.angas (per=ans
radjcal) w|]| ba made as dYangler Task Impfimentitjan
exoerjence s 9d4Tnen, This samn|e w|l| be reclacea Sv an

actua| |Istjng as soon as possidlae,

The orogran Is used as an examole faor tne revalnder of thils
Spez, '

. . . - . . BN . .
X R A K K K K K W N N N N N N N % RSN N R B X K F X N K K F R N R X X K K X K R K XK X N NN N N N K E SN R4
- - . A . - g

} GENERAL REGISTER DEFINITIQONS
’ ”
R3=%2
Ri=41
R2=42
RI=%X3
Rg=%3
R9H=%5
SP=xé
PCz%7 -
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R

5L |
} GLOBLL (EXEC) SYMBOL REFERENCES
J6LOBL  ,,CIMT JCONNECT INTERRUFY
J6LOSL  (,OINT JNISCONNECT 1 'TTARUPT
,GLOBL,  ,,DSUT JNECLARE & SET. |
,6L0BL  ,,CLEF JFLEAR EVENT FLAG(S) 1e18
,6LOBL  ,,STEF SET EVENT FLAGES) L=16
JGLOBL  ,,D3%C ;NESGUEUE AM [/0 [EQUEST
JBLOBL  , ATUN JATTACH UMIT
LGLOBL  ,,DTUN JRETACH UNIT
. LGLOBL  ,, 130N J1/0 nOME
- ,6LOBL  ,,RNTP JRTN MONE TO POOL
L.6LOBL  ,,FLSH JFLUSH QUCUED 1/0 REGUESTS
WGLOBL  ,,ANDN jRUN=DOWA DONE
i | .
WGLOBL L INTX JINTERRUPT SERVICE EXIT
,6LOBL  ,,RDID JIC OF TASK bElMG RuUNDOWH
, 7

1 1/0 REGUEST NGDE ENTRY DEFINITIONS

R,T70=34 SYSTEM TASK DIRECTORY ENTRY 4QR (REQUESTOR
R,RP=56 . ;REQUEST “HIJRITY '
R,LU=LT  GLOGICAL UNIT NUMR

R,EF=41

JEVENT FLAG \VVRLQ

11

U »e «n we va we we We e

#0PBL, = (SP)

- R,FC=12 sI/O FUNMCTION COOF
SA=14 ADDRESS (VIRTUAL) OF REZIESTNR I/C bTATUS Q0”0
R,PAzLE ,TLV-QYT; REGEUST PARAMETER BLOFK
H .
§ DIRECTIVE PARAMETER BLOCWS (DPS/S) USegD FQOR INITTALIZAT]ION
-3 -
DpPBLY 191, JEET=SYSTEMeTRAR NIC
12 FPWR RECQOVESY TRAP 1D
PWRUP SERYICEZ RGUTINE ENTRY
3
Ops2t 121, JSET=SYSTON=TRAR DIC
11 J1/0 RUNDCRN TRAP [0
TORUN  JSERVICE RQUTINE ENTRY
i
} VAIRABLES USED FOR INITIALIZATIQNM
}
@ JIDEVICE
2 } DEPENDEMNT
2 } VARIABLES
QTART we RKANDLER TASK ENTRY, HANMDLER I3 INMITIAL!ZED,
AN THE INITTALIZATION CCODE 1S THEN USED FCOR STACK
STGRAGE,
POWECR=REZOVERY & I/0~RUNNOUN SYSTEM TRAP® ARFE CQWMNECTCD TO
THE SYSTEZM VIA "SEY SYSTEM TRPA®W QIRFECT]VES,
TARTY “ov
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- e wq we

- Ma We Vo Wa Vo e Wy We Ba

"THE HAMDLER TASK 1S DECLARED RESIDENT,

«?
[}
-
N

EMT 377
MOV. . ®DPB2,=(SP)
EMT 377

AN IMTERRUPT SERVICEZ RQUTINE IS CONNFECTEN TQ TRAP LOCATIAN
240, AMD THE BASF OF THE SERVICE RCUTIME’S ADDRESS SPACE

1S SPECIFIED AS THE HANDLER TASK!S VIRTUAL ZERQ

IF THE SFRVICE ROUTIME CANMOT RE CONMECTED (ANOTHER
INTZCRRUPT SERVICE ROUTIWNE IS "04“5c7r0>. THE HANDLER
TASK EX[T!S,

S MQV. #240,R3 . JYRAP ADR TQ RA
MOV #INTENT,RL JENTRY POLINT TO RY
CLR R2 JBASE OF ADR SPACE TO R2
JSR . PC., CINT JCONNEET < :
8y C EXIT JEXIT IF NOT CONMECTABLE

AYND ITS UMIT
IBENTIFICATION TASLE (UIT) IS INUTIALIZED, '

IF NO UNITS FQR THE DEVICE EYIST; THE HANDLER TASK
DISCONNECTS & EXITS, ,

MOV #ULT(RD ~ JUMIT 1D TSL APR TO RD

MOV #1.R1 INUMRER CF UMITS TO Ry
" MOV 4vLP,R2  JOEVICE NAME T0 Ry

JSR PCe,y ¢DSUT  JOUECLARE & SET
8ycC JAEX]T : '

INITIALIZATIAN PECULIAR TQ THE PERIPHERIAL DEVICE
BEING SUPPORTED 1S NOT SHOWN,

MOP JNEVICE
_NQP } DEPENDEMT
NOP ; INITIALIZATION

INITTALIZATIOAN CoMPLETED == INSTRUCTIQNS AMD DATA
PRECEDING TAIS LACATIOM ARE NO LONGeR “MEEDED, THE
HANDLER TASK!S STACK IS EXTENDED T3 UTILITIZE
THIS STGFAGE,

MoV PC,SP .
HANDLER TASK ]S MOW IDLE AMD REAQY TO DE=QUEUE RAQUESTS

THE HAMOLER TASK’S.EXECUTION fS SUSPENNED UNTIL (0OR
UNLESS) 17S EVENT FLAG QME IS SET,

THE TASK. WILL RZMAIN SUSPENDED UMTIL AM 1/0 REQUEST IS
QUEUED ”R OVE OF THE UNITS SER]VICED JY THE HANDQLER TASK
CA JNIT IDENTIFIED IN THE UITI)
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§ UF A SYSTEM TR4P OCCURS WHILE THE TASK IS WAITING FO2 AN
§ 170 RENUEST TG SE QUEUED, THE TRAP SFRVICE ROUTINE wlLL
! BE EXECUTED, GUT THE TASK WILL REMALN SUSPENNED,

e J) wme wa we we W Mo Wa es.we Wq

-y Be W W W4 Wy We

}
IDLE?
- | | B
MOV AUF1,=(SP) [WAITFOR £,F, #1
CEMT 377 |
TASX EXENUTION HAS RESUMED BECAUSE ITS EVENT FLAS ONT H4AS
3EEN SET, o o
THE EVENT FLAG 1S CLEARED, AMD AM ATTEMPT TO DE-"UEUF’
A RZOUEST FROM UMIT=2 (THERE IS CNLY CME UMIT) 13 “aAnD),
IF A REGUEST IS NE~QUEUED, IT 1S PROCEISSEu, IF &
REUUEST IS NOT OC-QURUED, TAE HANDLER JECOMES IDLE,
cor | | | | |
© MOV YIT+@,RU JPUD ZMTRY ADR TN R2
k) MOV #1,R1 JFLAG IND TO Rt
S USR] P, ,CLEF ICLEAR EF #1
' 3 . .
~ MOV UIT$Z,RA  JUNIT=2 PUD ENTRY AQR TQ R1
MOV &3NAR1 JRMA GUF ATR T7 A1
JSR  PC,,,DGRQG JOE~OUEUE ATTAMPT
3vC  10LE JICLE IF N0 CE=QUEUE
CONTRQL 'S ODISPATCHED TG APPROSRIATE SFEAVICE COJT PER
1/0 FUNCTION COBE, A1TH THE RESYEST SODE ADDSESS iv AL
IF THE REQUESTED FUNGTIQN CODE IS NGT REFGGNIZED, AN
1/0 STATYS VALUE CF =99 1S RETUARNED,
MoV R\FC(R1),R2 JSET 1/0 FUNCTION CODE 1X R2
i CMP  R2, #2427  {WRITE RESUEST
360 WRTRER JYES =« WRYTE LIME
CMP K2, #1480 N0 == ATTSCH SECELSTE
BEQ ATTRZN JYES ww ATTACAH [F DETATHED
cMP R2,#206% IND «w DETACH. RENWOZTR
REQ  DETREN JYES o= OETATH [F ATTATHID
ENP R2,#=1777715N0 == HALILER EXIT SIAUEST?
REQ EXTREN JYES == FI"ISH SERAVICE ¢ £XIT

vov £e99,,RD  JNO -= YN« ECOANTEED FUNCTION
JHP UNSUC | |

NRITE PEJUEST == THE STARTING AQNRESS AND LEMGTH
OF THE LINE TO €2 WRITTEM ARE VALIDATE?Y, IF OKay,
THE LIME IS PRINTED, IF NOT, Aiv [/C STATUS VALUS
NF =12 [S RETURNED, ‘ «

T ®s e we we wme W

RTREQ! MOP  JVALIDATION YET TO
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NOP.  }BE DETERMINED
EVENT FLAG TWO IS CLFARED, THE PRINT QPESATION IS
STARTED, AND EXECUTION IS SUSPENDED HNTIL EVENT
FLAG THO 1S SET (BY INTERRUPT SZRVICE RQUTINED

Fis ~ JREFERENCE POINT FOR PWR FAIL RECOVERY

MOV Ul T+9,R2 FCLZAR INTERRUPT FLAG.
MOV #2,R1 JFLAG TND TQ R4 ‘
WS8R ° P, CLEF jCLZAR EF #2

-a ‘wea ---, “‘vso

" {
NOP  JDEVICE
NOP  j  DEPENDENT
NOP ] CINE TO
NQP ; START /9
MoV uF2.~(SP> JMALTFOR E,F, #2
EMT 377 . .
F21 JREFERENCE POINT FOR PWR FAIL RECOVERY
REQUEST 1S FINISHED 8Y SETTING THE REQUESTOR'S .
1/0 STATUS WORD (IF SPECIFIEN), AND EVENT FLAG
{1F INDICATED), | o | 1
MBV - DEVSTS,R3  FSHCCESSFUL COMPLETIAN?
8PL  3IC JYES == RETUZN STATUS 2 +1
3R ynsuc JND we RE.U?“ JEVICE 5TATUS

ATTREQ == UNIT IS ATTACHED Tﬂ REZUESTING TASK (UNLESS
IT 1S ALREADY ATTACHED TC IT), ‘

I» we e wa ®we

TYREQ: MgV UIT+d,RA  §UNIT<2 PUD ENTRY ADR TQ RS
J3R PCs" (ATUN. JATTACH UWNIT

VS $'ic {1F SUCCESSFUL, RETUN STS=+1,
MOV #~37,,R3  JOTHERWISE, RETU®N $TS=<3y,
AR yusuc |

}

} DETREQ =< UNIT 15 DETACKED FROM QEOUF;TI“G TASK (UMNLESS

3 UT IS *OT ATTACHED)Y,

H

DETREQ; MOV UlT+0,R2 (UMTIT=7 PUD ENTRY ADR TQ R?
JSR PCLY W DTUN  JCETACH UNIT

VS suC JIF SUCCESSFUL, RETURN STSz+1,
MOV #«37,,R3  JOTHERWISE,; RETUAN STSz=3J,
BR UNSUC

H
.f EXTREQ == HA“OLL? TASK EXIT REQUTZST =« CLEANUP § EXIT

EXTREQS VOP JIDEVICE
‘ NQP } CEPENDENT
MOP } conE 10

14
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NOP © TERMINATE U3AGE

l‘ .
I° DECREMCNT RENUESTS PENQING COUNT AND RETURN REQUEST “ONE
i

L e s we

MOV RNA,RL [REQJUEST NUDE ADR TO Ri
CLR R2 JNO DECREMENT ADJ
- MQV #1,R3 CJSTATUS TO R3
JSR POy J0IN  71/0 DONE '
I '
: MOV RNA Rl FREQUEST NNDE ADR TQ RY
JSR PCy, s BANTP  JRTN NODE TC POOL
DAEXIT? , ' . JOISCOUNECT & EXIT
MoV 240,00 ITRAP ADR TQ R"
- JSR PCy o DINT  JOTSCONNECT INTERRUPT
P ' ,
EXITS JEXIT HANDLER TASK
H ~ . o
MoV 51,4,=(SP) JEXIT CIRECTIVE
EMY 377 ' _
SUC == FINISH SUCCESSFUL REGVEST, I/C STATUS IS SET TO +1
SyC; MOV . #+1,R3 JSET 1/0 STATUS IN R3
‘ . ) . o i
! UNSUC == FINISH UNSUCCESSFUL REGUEST, 23 CHAnTAINS STATUS,
) L . : ST
UNSUC
5 : : ' : ,
, MOV RMA R " fREQUEST ~NODE ADAR TQ Ri
CLR R2 JINC CNTS P40 ADJ
"JSR PGy, 100N {170 DM
H , .
MOV RMA,R1 FREQUEST NNQE ADR TO R1
JER PCey s RNTP  JRTN NOCE TO POOL
H : :
} TRNA? 1S CLEARED To INDICATE "Ng REQUEST DE-CUEUED"™ Ta
} THE 1/0 RUNMDOWN TRAP SEAVICE ROUTING,
I
;OIF AN T/0 RUNDOWY SYSTEM TRAF GCCURRTD WHILE THE
} PRESENT REQUEST wAS NE=-QUEUED, [MDPICATE 1/7 SUNa
3 OCWN COMPLETE BY RESUMING THE RUMDOW® TASK,
i
CLR RNA
H
TST SOFLAG
REQ 0cQ
JSR PC 4% o ANDN
"8R VAN
{

} POWER RECQVERY SYSTEM TRAP == IFf A WRITEZ WAS STARTZD
{ AND MNOT FINISHED, IT MJU3ST BE REDONE,
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4

1

}
- d
* ¢
1

{
} TASK'S VARIABLES

JSET E,FS

PAGE 16

"LE, PC ‘LE, 'PF2t 7
{NO = EXIT SYS TARAP
3
fNO w»= EXIT SYS TRAP ,
JYES == CAUSE 1/0 TO 8E REDOME

jeerq!

#2

JEXIT SYSTEM TRAP ROUTINE

{FLUSH QUEUED RERUESTS

PWRYP}  “CMP  @SP,#PF1
o BLT PHUREX
cMP @SP, #PF 2
BGT PURE X
MQV #PF1,@SP
MoV RAy=(SP)
MOV R1,=(SP)
MOV UIT+32,R9
MOV £2,R1
JSR PC," ,STEF
"V (SP)+,RL
MOV  (SP)+,R2
PWREX Y |
R I B .
Sl MOV #XSTy=(SP)
, CENT 377 -
170 RUNDOWN SYSTEM TRAP
“IQRUNI  MqV Ry <(SP)
‘ MOV UIT+3,%3
¥ . |
‘ 13T RVA
BEQ IDRR
MoV RVA, RO ,
o 1 RVTO(RSG),, ,RDID
BNE [ORR
INC RNFLAG
BR I0RX
oo :
10RR JSR PCay RNDN
;
10RX1
!
MoV (SP)Y+,R2
MOV #XST)=(SP)
EMT 377
;
I TASK DIRECTIVE PARAMETER BLOCKS
;
NFl; lBYTE 41'1'3
e02872
3 i
WE2: 18YTE  44,,2
L3292
} .
XST3 183,
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{

RNAG 2 JREQUEST NQDE ADDRESS

ROFLAGS 3 $1/0 RUNDOWM FLAG

i

I HANDLER TASK'’S UMIT IENTIFICATION TASLE (QOMLY ONE UNITH
i _ , _

UlT: 2 }oUD ENTRY ADR-FQR UNTIT=2

T : .

! INTERRUPT SERVICFE PQUTINE == POSITION INNEPEMITNY RQUTINF
I (RUNS UNDER KERNEL ASAR3, WHICH [S SET AT, IR AT ZLOSVLY -
! RELOW A5 PNSS[BLE, THE BASE OF THE [MTTRRUPT SERVICE

} ROUTINE’'S ADDRESS SPACE AS SPECIFIED wAg“ COVNECTED),

!

INTENTS HoP - IDEVICE

NQP i DEPENPENT
NOP i CINTERRUPT

MOP } - SERVICE COQJE
SET INTERRUPT FLAG
| MOV RA,3(SP)
MOV UIT+3,R
gg;,. £?2,R1 : . .
ISR PCo, STEF JSET E,F, #2
MOV . (SP)+,R¥
; .
{ EXIf INTERRUPT SERVICE ROUTINE
P :
P JMP COINTX
DEVSTSE 0 ~ JHARDUWARE DEVICE STATUS
} "

+END  START

. . - . . . . . . . .
L E L X N A K N X N N N K N W R N F N KN E L E XXX E B KL NN N F N & X KK N N X B K R E N K R E X E X FN KN ]
b > & - .

HAMDLEZR TASK IMITIALIZATIOM

LA K B A B B K N 3 A N K N X N A KX A N B N B X N K J

Handlar Task [njtlajlzatlon consf{sts of connacting to Syatenm
Traps anid hardware Interrupt(s), g2tarmining which
dgvica=un|ts exist {often onily ane) and nraw gzacgh Is
Tdent|flec, and declaring the Handler Task ras|{dent and abtle
to de=quaye 1/0 poquests,

I/0 Handler Tasks normaljy use two -System Tracs, power
Feaovery, and I/n ryndawn Thnese Systan Trans pravide a
means of [nfarryunting a +Handlaer Taskfs narmal ooara*tjnan
whenever pnower |s frestored f(after a power fajlure), ara
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_whenever a Task EXITs or Ts aborted wlth [/0 reaues*s
pendlne, The System Trap serylce rout|nes are cornected *o
- the system (as are aj|| System Traps) us|ng the SET SYSTEM
" TRAP Dlrective, i

3

Most Handl!er Tasks redufre onjy one - Interrupt servize
.toytine, nowever, as many as are deslred ray exlst w|tnin a
Handler Task', Connectina an Interrupt service routine tn a
hardware [ntarrupt js [nstructing the systen (1) to transfer
~eontro!l to an |ndlfcated service routine whenevar an
Interrupt occurs via an |ndicated |[nterruot trap agrdress,
and (2) where the hase of the |[nterrurt service routlnef’s
address space |s ta be sat, L

* A Systenm Subroui!ne to connect to an [nterrupt |s called as
~fo||ows:

RE == Interrupt trap address, ‘

Rl =« Entry pnint of service routine,

R2 ~~ Base of intearrupt service adaraess szace,

R3 «= BIts 2«3 prescr|be the states of Zoraition Zodes
Cy V, 2, & N at entry to Interrypt service rovtine,

JSR PCI".CINT

When the ¢onnect |s succaszul. CC=V (Cond]ltlon Cods "V") Is
‘SET upon subroutine returnj If unsyccessful, CC=V Is CLEAR
- upon return, 4 : -

In most cases, when an [nterdupt service routine cannet ne
“connocted, the Hand|er Task carmnot run, and 1t sianjy CX[Te=,
Howevar, t9e Hand|er Task can be ceded ‘%o do wnatevar Ts
aporopfjate, :

In the sample orocqram, the T[nterrupt sarvice rnutine
teferences tne "unlt Identiflgcation Tabje™ (UIT), but no
other part of the Tas< outsida of trhe Interrup® sorviee
toytine, Hance, tha base of the [nturrunt service routjne
coyld have bean sst as hligh as YT’ It Is set a*t the
Task*!s virtual zero to Snow that: "Unlsss a wnana|er Task Is
Targer than 4K words, Interrupt service vraoutine refersnces
do not restrict Handlar Task layout"

When contro| |s transferred to an [nterrupt service routina,
ASR3 Is set as close to the speclified "base of [nierruct
service address space" wlthoyt excludlirg }t, 1l,e,, virtual
Toeatjon 7262377 ex[sts at a 32-word oound at op bejow the
Tocatjon [ndlcated In R2,

All bandler Tasks bprecvioe spaca for A systemeset "nlt
Idant|fjcat{on Tawie", Thls tahle c¢nasists of ane-werd
entrles fof esach device=-un|t that the “analer Task c¢an
servlce), Words representing non=exlstant ynits (no PUD
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entry) are set to zero, Words repressnting existing uUnits
are $8t to the coresnondlng PUD entry adaresses, These
- addresses are normally used only as un|[t {dentiflers when
mak|ng reauasts of System Subroutlines) howvever, thev ajlso
praoavide an accass to a unltfs PUD entry, wnich is useful In
some specla| cases, '

A System Subroytine to Initlallze thls table and declarse the
Handler 7ask resldent and ready to0o de=queue reguests [s
-caljed as followst »

R2 =« Device name (two ASCI1 characters),
Rl <= MaxImym nymnber of units (tedje slze),

JSR PC,,,DSUT

If at least one PYn entry fof the specifled device |s found,
CC»V Is SET ypon sybroutine return, If the device name Is
not found [n the PUD, <CC-V |s CLEAR upon return, The
Hanoler Task |s flagaed reslidant |n tnea PUD entry for aaeh
unlt |dentifled to the Hand|er Task, - B

 IDLE STATE FOR HANPLER TASKS

L. . . H . .
. :.-n-..n---.--d---g--.--u---
» s . e .

When a Handler Task Ts ldje, |t suspends [ts exscytlon untl|
an 1/0 request |s queued for a unlt suoported by Jt, Tnls
Is dona by {ssuing a WAITFOR DOjrective, The Handjer Task'’s
Event Flag one |s set whenever a reguest |s, aueued fnr one
of Its unjts, Normally thne WAITFQOR D~¥R Indjcates Ffyent Flag
Rangye 1~16,; and fiag numhet one, however, In soma cases |t
may be desirable (and |s pessible) to walt for mora than one
Event Flag’s setting) v ‘

I1f a Power Recovery or a2 1[/0 Rundown System Trap occurs
wh]le 8 handler Task |s Jdley the Task wli|!l Pemalin susnunded
ynjess the System Tran service roytine cavsed ts
resumption, :

I/0 REQUEST PROCESSING

. . . . . . . .
r-.-.-----..—--nﬂ-.'--

When an Jdle Handler Task?’s executlon |s resumed tas a
tesujt of Jis Event Flag one being set) [t normal|y rilears
that Flag before attemntins to de=queus a 7aguest, (3]
however, In some speclal cases [t |s deslrable to clear t4e
Queue Flag (Event Filag one) at other timss, o

Tna CLEAR EVENT FLAG Dlrective could-be ysed, howaver, slnce
the Privileged Task has access to the systaemfs ||sts, a
Sygtem Suyoroytina [mposes less overhead (and can c¢lear more
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than one flag), A Subroutlne to c[ear any of a Handler
Task‘s Event Flags ‘1216 |s called as fo|lows})

‘R == PUD entry address (from UIT),
"RL == Flags |pndJcator,

JSR PC,, CLEF _
TRi_ths B=15 represent Event Flags 1-16 respectlvely’

"1/0 reaquests for an Indlcated unlt are de=queued by using a
-subroutine to attempt to de-gqueue a request node, This
8ybroutine |s called as fo||ows} ‘

"R 2 PUD Entpy address (from UIT),
R3 == Address of buffasr for "RNA")

JSR  PC,,,DARQ

I1f this subroutine Js caljed and the reauast |I13t far
Indicated ynlt |s empty, a request node |s not de-queuad (of
coyrse), A|so, even when a reauest |[st |s not empty, it Is
possibls to NOT be able to de-queue a request because (1)
.the unlit |s ATTACHed and no sequests for the attaching Task
are |n the |Ist, and/or (2) requests |p the |[st havs bsen

made by a Task that s checkpeinted, |

.When a request |s de=queusd, the Reguest Node Address (RN2)
s stored In the ouffer Indlcated |In R1, a "Heauests In
Pracess Count" |s |ncremented,L6] and CC=V |s SET .pnn
subroutline retyrn, Wnen a request [s NOT de=queued, CC=V Is
CLEAR upon subroutine return)

When a request node |9 de~queued, [ts address [s set |[n the
‘¢alllng programts huffer (nof R1) witn Interrupts Inhiblted,
ThTs |s done so that a non=zero RNA buffer can be ysed as a
"paquest desqueued" f|ag;

. . - . D '
v‘..------------
X - . o .

£5) To avold the race condftlon that ex|sts whon a soéond'
tequest |s quesyed Just after a falJlure to de=quaue has
eaysed the Hand|er Task to become |d|e agalnj

. . . . .
:.--'..--.---..
P ‘- .

£eyY 1f "No'Return"”functlon. Requests |n Progress Count |s
NOT Yncremented|
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The Reauests [n Process Couni Is a byte In the ATL node of
eyery active Task| This count I|s Incramented whenaver a
fegquest for the Task |s dew»quaved, and decrementad Wwhenayer
&8 request for 1Ithe TYask Ts ocompfeted,C7] It provides an
Tndication of resauests belmg processad, and |s used to delay
the recording (swapoling-out) of a checkpointed Task unti|
'1/0 In process has been completed, ~

Norma)ly after de=queuing a Feaquest, the 1/0 Functfon Code
Vs examined, and contro|l |s transferred to a routine to
perform the Indlcated functlon, [f the functlion Is not
tecognlzed by the Handler Task, a status of =99 (by
canventlion) |s reiyrned, - '

1

It an ATTACH request |s de-queusd, and the wunjt [s not
alpeady attached (to the requesting Task), the un|t Is
flagged for the exciyslive yse of the attaching Task) Thls
cayses the (Davquede Regyest System Sybroutine (,,DQRO) to
enly de=queue raquasts for that Task) .

A Systenm SubroutTne to attach a ynit Is cajjed as fol|ows}

~ R? =« PUD entfy address (from VIT),
" R 2+ Request node addrass)

VSR PCyy ATUN

‘When a unft Is attached, CCzV [s SET upon subroutine retyrn)
When a unit [s NOT attached, CC=V [s CLEAR upon raturn,

-1t 8 DETACH recyest 13 de~ausued, and the ynit 1s attached
£o the requesting Task, the ATTACH |s nul|lfied, . This
cayses the De-aqueus Regusest Systam Subrout]ne {,,DGRN) to
deequaus fpom tha top (high priority) of the ynit’s raqgyest
Tisty |

A system Subroutine to detach from a uynit [3 eajled as
fo'l lowsy \

R2 == PUD antepy address {from UIT),
R1 =« Regquest node address)

JSR  PC,;,\DTUN

When a ynlt Ts detached, CC-=V 15 SET upon subroutlne ratgrn,
Whan a un|t s NOT detached, CC~y |s CLEAR upon return,

[ . . . }
Crvrrawvwaownven
- - - . “ -

€73 Unless "No Retyrn® fynction|
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Many 170 requests reaufre a transfer elther to or from a
requestor!s memory, The #ange of these transfers must be
yalldated [n order to malntaln system Integrlty, The
following three subroytines ajd Tn thls operatian,

}
A System Subrouytine to vajJdate a transfer and setuyp an
18eblt starting address (for a peflpherial controfjer) Is
¢alled as foljows|

R2 ¢« Flrst word address (user virtual),
R3 =« Transfer Jength {(Tn bytss),

CJSR PC, ) VXFR

14 the transfer Ts Jnvalid, CC=V Is CLEAR upon subroutine
teturn, 1f the transfer Is valld, CC=V 18 SET upon return,
apnd the 18=blt starting address [s In R4 & RS, The |ow
opder 16 hits are In R5, and the h|igh order two blts are In
blts 5 & 4 of R4 With a|l other R4 bits ojeared,

-Systen Sybroutines to valldate a transfaer, and |f vajld
perform the transfer, are callad as follows;

. R2 =« Flrst word address (usar virtual)q
" R3 == Transfer length (In words),
R4 == Memory byuffer address|

;- JSR‘jPC..}BLXI Fap transfer IN,
‘ or .
" JSR. PC,,BLXQ For transfer OUT,

It the transfgr 15 performed; CC=y [s SET upon subrout|ng
raturn, If the tgansfer |[s NQT perfermed; CC=V |s CLEAR
“Upon raturn,

When an 1/0 operatlaon [s completed, an Event Flag and an /0
Status Word may bhe set (|f Indlcated |n reauest node), the
rtequest|ng Taskis 1/0 Pending Coynt [s usuajlly decremented,
and |ts Reayests :In Progress Count [s decremented,!

A System Subroytine to finish an /0 request [s cal|ed as
followsj

R1 == Request node address,

R2 == Adjustment to unlty decrement,
R3 == ]/0 Status Block Wd, @0,

R4 e« /0 Statys Block Wd, 2%,

. . . . .
Lo onveowasvevrae
> - - » - - e

€8 If "No Return" functlon, NEITHER coynt s altersd,



1/0 OPERAY]ONS PAGE‘ 23

JSR PG,y 100N

“If an 1/0 Statys 8|ock address was spec|fled In the request
rode, the status olock (in ths requestoris memory) |s set to
the eontants of RS & R4, v

"1 an Event Flag numbsr was specifled In the reauest noda,
“that event flag Is set and a Slgn[fieant Event |s dec|ared|

The 1/0 Retuests Panding Count for thse reauesting Task |3
decremonted and then modifled by addina the eontants of R2
to I%, R2 |s normal|y zero; hawever In sSome casss the
deorement|ng may be adjusted (vlz,, R2z+3y fopr FILE OPEN and
R2==% for FILE CLOSE), The ATTACH 2 DETACH sybroutines
mod|fy a Taskis [/0 pending count s0 that a reayest Js
‘egnsidered pending whije a ynjt s attaghed to that Task|

Whan an 1/0 reaquest node |3 no |onger Peeded by a Handjer
Task, [t '[s returned to the poo| of avallabje |{st elements,
A System Subroutine to retyrn a node ta the poo| [s caljed
&g fo)]lqwsi ’

R4 e= Request nede address;
JSR PG, RNTP ’

When an 1/Q0 operation |s started whose term|nmatjon Is’
"sjgnajed ety a hapdware |nterruypt, the Handlser Task may use
the WAITFOR INTERRUPTY Dlrecfive to suspend 1%ts exacutien
untll the Tnterruypt (or approprfate serjes of [nterrumis)
has occurred’, Normaljly the Handler Task!s Event Flaa two
(2) Is wused as an “"Interrupt flagq", 7Thls flag Is normajly
elearsd before starting an opsratfon and set by an |ntarsuot
service routine to signal completion,

A Subrouytine to eclear any of & Hand|er TYaskfs Eyent FTlags
1e46 [s called as foficwsi

R? e= PUD entey addrass (from UIT),
RL == Flags |ndicator]

7 SR PGy, CLEF _
Ry blts @=15 represent Event Flags 1316 respectively;

A Subrout]ne to sat any of & Handjer Taskis Evant Flags {=16
s cajled 23 fo|lows]

RO £= PUD entry address (from UIT),
Ry == Flags [ndlcator)

VSR PC,, STEF
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Ry blts q~15 repﬁeSQnt EthtjflaqS 1=16 respict!vely}

HANDLER TASK EXIT

"---------.n---ua

Yhe UNLOAD MCR Functlon Is used to cause a-a Hand|er Task to
exIt, Th[s Is done by queuling a |ow pPlority reauest to the
unYt representad by the davicefs flrst PUD entry, and
Inhiblting furthur queulmng by declaring the Handler Task
non=resjdent (In sach PUD entry)| The /0 functlon code for
an ex|t request s 177771 (oetal), .

In most sinnle=yn]t devices, servicing an ex|* peapest
consTsts of fInTshing the request (,,]JO0DN & ' ,RNTPY,
dlsconnaecting from hardware Tnterrupts; and EXITIng, More
somp'lex Handler Tasks reaqulre additiona] code to process al|
‘ayeyed requests before EX[T|ng, .

WhTle a Handler Task Is In the process of EXITIng, |t cannot
be remloaded (the LCAD MCR Functlcn will flnd It active)|

!/0 RUNDOH%W»

:-..-.--“.

‘When a Task EXITs or |s aborted w[th /0 reauestn pendlnag,
the Task |s consfdsred actlve (ATL node and mevory stfl|
ex|st) byt not rynabje, and a request to "ryndown® Its [/0
1s made (yla SEND & REQUEST Dlrective) to a Task cal|ed
o.lo.‘" . ) o ' '

The 1/0 Rundown Tesks reauests Hand|er Tasks to f|ush aueuad
pequests and e|ther finish or abort amy regests In process
for an Indlcated Tasks by (1} clearing |ts Event Flag ona,
(2) placing the Taskfs STL node. address In tha SCOM word
“+RD10, (3} causlng an /0 Ruyndown System Trap foF a
paptlioujar Handlap Task, and (4) suspending |ts execut|on
untl] Its Event Fjlag one |s set)

When the Handler Task completes Tte 1/0 ryndown saervica; It
resumes the executfon of ths [/0 rundown Task by sett]ng [ts
Event Flag ons,

A System Subroutlne to set Event Flag one of a Task cal|ed
" V10,," [s called as fol|ows}

JSR PC,’, RNDN

‘The 1/0 Rundown Task continues th]s process untl| alther the
Requests Pendinaga Count for the Task being rundown Is
doarempnted to zaro, or 2a|| devices have been sScannad ({In
which.case someth|ing |s wrqongo, Ifkelx a bad handler})
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A System Subroutlne to flush all requests from a device
vequest |[st for the Task on which 1/Q0 [s belng rundown {psr
SgaM) s cajled as folowsi

R@ =~ PUD entpy address (from UIT),
WSR  PCy, \FLSH

'-pogea,rAxLURE RECQVERY

. . . .
Agtﬂuﬁﬁ.--unno..--u-.---
. - - - e - - e » -

When the system regovers from a powep faljyre, a Power
Rgcovery System Trap |[|s generated for a|| Tasks that are

. -8etup to sarvice the trao,

~ 1/0 Hand|er Tasks are coded to do what ever 1S necessary to
Pecover, . In some cases; thTs Is simply reprating a regusect
Tf a request was being processed, viz,, Hagtane reaaq, 'n
ether casas, recovery [s detarmined by tha degres of
~ecompletion at powar fallure, viz,s If power falis during a
Magtape write, the Handlei Task must detarmine whether
snyth|ng was weitten and oondltional|y backspace bafore
teewr|ting,



