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The matarlal Included Tn this functieona]
spec{fication, Including but rot {tmltag
to, |nstryction times ana oongrating
speeds |s for Information ourpnses oniy,
All suca material 1s susject %o chanda
" Wltnout netlce, Concacuently JUEC mAkes
no clalm and shal| not pe |lanie for jts
ACCUracy, L I

Unisss speclfled oatherwise; the terms
"RSX“ and "RSX"lln ""Diy 'vgsy,llﬁ"‘

CINTRCQUCTICN

R X YTLELE X N BX J
- . . -

‘The RSY=~117 1/7 structuyre Is Irtended to provjcs a flexicle

device= ana functlon= Ingependent 140 cagagjility That can
suppert standara CFOP=13 rpericherals as el as anecial
purpese uevicas) It 1s expeetea that ysers “jl| d2vajop

tpelr own spacial nuroese device nandlind sofiwara, an~ the
PSX [/0 <structure has baesn desijzned To MAak8 lmaterantatian
of 1/0 servicae as clean and strajght=farwara as rnossicle
(witrout jroparalzing system [ntegrity or afficoncyl)

Perloneral device support |s NVT an Intoaral part of th2 ASK
executlve, 1t [s praovided by "arfviiergnd Ta"ﬁs" caljed [/C

Handler Tasks, whicn may be deveicped or modlfie withaut an
Intimate xnowlege of the exscutlve code,

1/0 reauests are .ade %0 joglcal /0 unlts, and are ™4acped

Tnto onyslcal device=unit referencss via a sel of "Hayica
ass|gnments’, Each Task nas Its own set of assiqnmenis: and
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tney may be changed eltﬂer by tna Task ln execqtlon, or fron
-the operator’s consoje TTY). E

An 170 rsequest |s made Py lnstrUctlng the systam (v}la Systam
Direct|{ve) *o aueus gn 1/0 reauest for an Indjcated LUN
CtLaglcal unit Mumoerd, fIf the LUN Is assinned to a physlcalj
unTts, and If the Handlaf Task %a supoort that yalt is memary
residant and [n{tiallzep, the request |s gueyed by nprlority
.flysually the requestipd Task’s briorlty) In a renuest Tist
-for the [ndfcated ahysl.al unit, é

The RSX exacytlve does hot attempt to |[nteroret the <the
request, 1t anly npaslsas |t to an [/0 Handler Task per LUN
—assignment, and the dlsposlitior of tha regquest |Is a functinn
~of the Handjer Task (negit tre axec&tlve)

Whan an '1/0 raquest Is auyeuad “for a Task, control s
raturned I[mmediately {contlngent upon Tasxk nrlorlity, 'nf
cayrse) to the reguestiina Task, and tnati Task always nas the
optlon of suspeniing ! executior ynti! completion of an [/0
"rgauest, or operat]ng asynchronoysly), ' :

141 complet|ion may be [ncdlcated Tn any of three optlanal

forms, (1) An Event Flag may be speclflad to bae sat
(acconran]ed by a decldrztion of a Slarifleart Event) at 1/0
campletian, TasKk exdcution may be suspended (us|nr3a the
-WATTFO% Djrectlive) untfl an Indicatad £ven® Flayg, nr |ng3lea|
~complnasion of =vent{ Flags, [s set,f1]  (2) An 1/0 status
word m3y nrg spec|fiad4 ta De sat &AL corplet|inan nf 2n
operatlon, This word4 may oe cleared before «ueuelng a
.rgauest, anz t4en ecnecked parjodfcally, (3) a Systzm Trap
sgrvice roytlre may joe |ncuced In a Task whlen wllil
Interrupt tne Task’s executjon upon 1/0 completion,

DEVICE [MOEPENREMCE

r.-.-..-;--.--u----

/0 requests ara made to LOGICAL unlts, whlech are
equlivalenced to PHYSICAL device~units via a "Losleal tnlt
Tabje" (LuT), Loglcal Units are represented oy Lertzal 'Inlt
bumoers (LUNS), and each LUN |s recresantaen by an 2ntrv In a
"Logfcal Unlt Tanje™ (LUTY, Physical aqaviceeynits are
renrescntad oy éntrjes |m a tabje caljed the Fhysisal 'inlt
Djrectory (PUD) -

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

C1) The WAITFOR Nlrectlive arovldés an "QR" comylInat|on: ‘and
a ser|es of WAITFQORs prov]des an '"ANDY",
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The Joalecal/ohysical eaulvajences are made by "ASSIGN[ng
LUNs to phvsica| device-units,

When a LUN Ts assigned to a pnysical devicewynit, the
corasponilng LUT entry (siot) [s set to the address of tha
corresronding PUD entry,

When a LUN. Is dsasslaned {ass|gned te NCNED), the
corresnonding LUT sjot IS zeroed|

Faen Task has [ts own Loglical Un[t Taole wriecn |s a part of
tha Task’s disk Inage that |s hrought into memory whanavar a
TasK |S FIXED or whenaver a nor-FlXED Task |g run, Howaver,
a Task's LUT Is not «ithin 1Ts vijrtuyal agdress space, Nnpan
an 170 reguest |s queuad {(via fna QAUEUE I/0 (lirective) tre
Feauesting taskts LUT (|n magmary) Is used to cetarmine which
nhyslca| deviceeynit |s to perfornm the request, and contents
of any athep LUT Is Trreveilant,

Tnere 1ra four mechanisms fn RSX=110 [n wnhlgh tha seajectlon
of a PHYSICAL /N device-unit can be alterea, They are as
follows,

INSTALL == Ynan a Task s INSTALLea (MC® ar 33tcn)
Into a svstem, tne nymber of LUMS any tne
asslgrment of eagh mav be speciflad), Assignmante
to devicae~units without res|gent i'analer Tasss ARE
NIT flaggeo;

REASSIGN =« This MCR Fuynction ajlows a Task’!s glsk
resident assianments to ba spantfed, Assianmagnis
to device= unlta witnoyt rasfdent *analer Tas<s ART
flaggad)

ASSIGN == This Directive allows a Task tn change
ts memory resfdent LuUM assjignments, Aszicn-gnts
to dev|ca~urjts wlithout resjgent Hanaler Tis«<s ARE

tlaggea)

REDIRECT == This MCR Fynctlen alicws ALL reguests
of an {nafeatad PHYSICAL dovice=unrn|t to De
redlroctad to anctnar PHYSICAL cdevice=yniT, This
Functlon is Intendsd to serve |{n caso c¢f

pAarip“eral fallure, ang coss rot nrovidae normaijy
ysefy! devica |ndenendgnce hecayse the redirpgction
Is Tndepencent of Task op Lui,

A Task’s L!UN asslignments may 2a made 30th bgfore and Aurinrg
exacution, Pre~axecution ass|lanments may ne wags from the
MGCR {or 3atgh) tar=winal, ang runetime assianuents muy  he
mada fram tna executing Task, However, axcert far the
RENDIRENT MCR Fynetlon, tnere s npa nmeans of extornally
changing the 170 devicerunits uy32d Pty a Task unger
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‘execytion,

170 REQUESTS

il A A K A K K K N & J
-~ L. . .

1/9 requasts are made Yy Tasks us[ng elther *he "AUEUE /3
PER TASK ASSIGMMENT OSIRECTIVE™, or the "GUEUL 1/0 PFR MrR
ASSIGNMEMT  DIRECTIVE", These dlrectives are ldantical
‘exc8pt for the LUV assjanments ysed to man the loqgjcal unit
Into a physfical uni{t, The former yses the Taskls own LuT,
and the latter (uszd to communjcuate wjth tne consgie
operator) uyses the MCR Dlsnatch Taskfs LUT, :

Wnhen a WIJIZUE 1/Q DTractive |s Issued, a cnheck !s made to 526
1f the 1/0 renuest c¢an be queuedi?], If It cannot, twe
Directliva Status dord (requesterfs viptual zero) 1Is set
negatjve to Indicates reJlection, and <the negatjve vaiua
Indicates the caysa for reljectfor, If  tre 0OUFRYS (/0
Nirect]va Is acceoted, a request nade !s for=ed ani Inseriec
‘Into tre the deyice=-yn|t’!s reguyest queue, The tanrgler TYask,
If Tldles, |s tringered Intoe servicz, a=d tne reguester’s
Djrective statys word s set posltive (+#1) to Indicat*e
nefarmance of tne OJIRECTIVE. An Event ¢lag and an /3
Statuys olock may pe sancifled to be set upan com,letijion
Calspos|tion) nf the [/0 request] '

Thepe [s a separate 1/2 reguest ocueue for <eacn ophvslzal’
‘degyjce=unit, Trege aqueuss are ageques w|ith thelpr |lstnea“s
In the P'!J antry for the corresdonaing pnysical devica=tnit,
170 reguests are qunrued Dby orforlty «fth the nlizh2st
orlor|ty request at tne frent of the cecus, Reauests «cf
eaqual oprijnrltv are Insertea In tna orcer In whijca the
Fequests are made, :

The QUEYE 1/" DJrectives are |ndlcatan by " Dlrective
Identi{ficatjon Codaes (2]Cs) "2L" (for quene ner Tas<’s
asslignments) ang "aA3" (for queue gcer MCR asslgnrionts), wvith
a Nirective Parameter Rjock {(QPB) of the following format:

:-.-----....‘--q

[2) There are several rensons why an [/0 request carnsl he
aueuad! (1) tne Indlcated LUN does not ex|st, (g} tne LJY Is
not assignfg ts a mhyslical unlt, (3} a Handjer Tas< to
service the onyslical devies s not reslarnt, (4) ke
conditliaons for quaulng soecified were not mg%, or {S) a no4s
for the rafyest aueue |35 not avaljaole,



1/0 OPERATLIONS PAGE 5

Wi\, 0F == DIC (3% or 23) & [EFNI,

Wd, 21 =« /0 Fynction code,

Wi, 22 ~= LUN & Laueulna conditlonrs],
Wd, g3 == [Prlorityl £ Unused Byts,
WA, D4 == [Address of (/0 Status Flock],
Wd, 995 == Parameter #1,

W, db6 =~ Parameter #2,

Wd, 47 ~= Parametar #3,

Woy, 19 == Paramaeter &4,

Wd, 11 <~ Parameter #5,

W4, L2 == Parameter #56,

Wdy L3 =« Parameter #7,

The GUCUE 1/0 Olrectives are desscrldbea In ths RSX4113
"JIRECTIVES SPEC",

/70 FUNCTION CODES

‘:"'"':"""‘""",""""""‘

'nTle the exacutive does net lntércre: Functlen Codas, It
doas rccofnlze tne low arder thrse bits of ALL [/0 Fucntian
Codes as the following "Functlon atricutes"y

BlteZ? o= Ng Retyrn fynction,
Bltel == rasseved,
Blt=2 =~ reservec,

‘A "No Peturn™ functinn IS ore |n whicn no status or da*a Is
returnad t9 tns reauestor, In these cases, 3 Task may dueus
reauests ang EXIT nhefore thelr completicn wlthout [nvokjng
I/0 Runagown,

The followling Is a |18t of [/0 Functlon Codes receanizea Ay
cormon randjer Tasks, [t Is nct a comdjate ISt of Functioan
Codes (Any Handler Task may recoanfze any functlen =code
daslred oy Its Imnlementer) byt rather o 118t of rodes uses
where daviced indepnencence |s feas|bie ang practliced),

PrP4agd  ARITE LOGICAL RECGRO (LINE)
87¥04g1  PRINT FILF

321230 READ LOGICAL PgCORD (LINE)
37171 READ uITANUT ECHT (TTY)
2721457  ATTACH UNIT TC TASK
272270 DECTACKH UMIT FROM TASK
272409  ALLCCATE TISK STORAGE
3237¢7  QEALLNCATE DISK STORAGE
JU3457  TRAMIFER TN

273401 LOAD TASK [HAGE oe

- @A4733  TRANSFER OUT

7471 RECNRY TASK [MAGE ew
BF440%  OPEN FILE FOR INPUT

de50pd  QPEN FlLe FOR QUTPUT
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'B05407 CLGSE FILE
£26707 DELETE FILE
2726422 RENAME FIlLE

‘#% £xecuytlve functions performed by disk ariver(s)
onjy for execytive, ~

1/0 STATUS BLOCK

.. .
LA A A A B N N N K N R N XN
e - X S -

‘When 1/0 comolietlon status |s desfred, the address of an [/C
“Statu3 - %)ock [s Included In the Queue 1/0 DM8,  This “tatus
Block consists of two words of the followlng formaty

- Wdy 22 «= Statys Value & Unused Bvte,
'Wdy 81 == Lanath of transfer (in bytas) far
© REAR/WRITE functjons, ang davics?
depandent {n ajl othar cases,

The followlng [s a |[st of common|y retyrnesd /0 statuys
valuas, Al passihla statys values returned for a
particular gevice, are discribaed |In the RSX GSpec for the
Handlor Task that servicas |t,

A posltive vajue Tmpiles successful camojetion, a3nd a
negative valua |mplles rejection of fallure, Tn3 ocositlve
value returnead |s uysyally ene (+1), however othep ocsitiva
"values mnav be usad, viz,, TTY Hanal3r Tasxk |dentifles 71 &

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

‘w99 UNRECOGNIZED FUMCTION
wl@d IMVALIC ANDRESS

«20 INVALIO PARAHETER(S)
30 UNIT ALREADY ATTACHED

QUFUING MECHANISM

el B B R B R K N R A
- A

Wnhan an I/7 reauyest Js quausd for a LUN, a request nods Is
formaa ant fnsertad sv orlorlty [n the reauast |3t frr the
devjce=-unjt to which the LUN |s assjgnea, Tne fornat of the
kgquest node |s as followst

Wd, 90 == Forward |JTnkaqe,

Wi, 21 == Backward |[nkage,

Ad, §2 == STO address (Tasx 7)),

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

Ad, 05 <= LUN & EFN,

Wdy 26 <= [/0 Functlan "ode,

Wd, 97 == 1/0 Status 2jocx address,
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" Wd, 1P &= Parameter #1,
Wd, 11 == Parameter 22,
Wdy, 12 == Paramster #3,
Wd, 13 == Parameter k4,
Wd, 34 == Farameter #5,
WAy, 15 <= Parameter 36,
wd', 16 == Parameter #7,

After a ronuast node In Inserted |n a dgvjce=unltfs request
“Iiat, the four followlna operatiosns cause, of ald:s tre
prncess|ng of tha 1/0 reauestt (1) ths Hanc|ep Task!/s Event
" Flag one |s set; (2) an "]/0 Regyests Jysuaa Couynter™ (for
thna unit) Is lncremanted, (3) an "I1/J Raguasts P2nding
Count” (f§nr the reguestinre Task) Is insrementaa, (3] and (4)
a S{onlflcint Event Is o=clared, :

Ypan an 1/7 Handler " Task |s [dje, 1t [ssuss A WAITFAR
" Diréctive 4ith Event Flaa one speclfled a3 an (usuallys th2)
Evaent Flag whosa Setting shoyld cause resumption of Handjer
Task exacytfon, Thus, an ldle Hancjes Task |s trjagered
Into service by the aueing of an [/0 reguest for any of the
unlts It saervices, . ;

~ Tpe 1/0 Releusts Queyed Ccunter Is a werd In tre 7UD  entry
“ef the un|t for wnich the request was cueuesy This count Is
Inerementes for every reausst that s yeund for The unit,
and 1s orovided for randtjer Task ysas?, "0OST ilapdlar 7as%s
do not use |t, but some sreclal pufuosa anc =yltl=yntt
Handler Tasks can onsrate more =2ffleently =ty “*nls
faclllty, The count may oe ajtered by tne Handjap Task at
any time) . .

The "1/0 reguests Pendlng “ount" [s a worc In the ATL no-e
of eyery actlve Task, This c¢cunt Is Inerementsd anc
deecrensnted ta provide an Indlcatien of pending 1/C
requasts) This [s uysea to delay tr2 frecing of Task’s .
memory [f 1% EXITs or |s adorted wjitn wunsatjsfied 170
remuasts) :

Quaulne an 1/3 regqyest [s 2 Signlflcant Tvan®t tecayse 1t s
a possibje cause for Task switcalng (rasymatlon Af Aandjar
Task wnen 1%t Is af a hilaner orforlty Thin  tho  reduesiaf
Task), Tharefore, 2 Signjficant gvent Jeglaratjan |s mane
wnanevepr an 1/0 recuest 13 queusd,

. . R
:---'.'..--.u--

£33 1f a "Mo Rsturn" functlon, Regquests Pandlng count 15 12T
fnoremented, ‘
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HANDLER TASKS

:--.;..-n.--q
by 8 -

Under RSX«119, 1/3 |s supported hy "prlv]|ieged Tasks" caljec
170 Hand|2p Tasks,[4] These Tasks are called crivileyed
besausa they npave accgss to (1) the PNP=L1 Exter-~al Pagsa,
(2) the exegutivers ]lsts apd tabjes; and (3) routlines whose
mlsuse could |ntarfere with normal systenm mpepatlon,
Prlvi|jaged Tasks are trusteg not to destroy tno qy=te"1 undgar
wnlich thay run,

/0 Hanu;ar Tasks consists of two sectloms? (1) A "Task
“Tavel", ard (2) an "Interrupt service routine”, Tna Tasck
Teve] portlon of an I/C Hangler Task runs as a normal Task,
wlth its own centaxt, and In a softwara oprelsrty
multiproaramajng anvirenment|, Th[s pnart of a rHand|er Task
general|y Intarfagses wlth <tThe execuytive (vlz, deadeues
requests) ani sarfarms the bulk of tne /0 servics, The
Interruypt serv]ce roptlne part of a Handler Tassx ruyns aar
‘hgpdwara prierlty tasynchronous to the  softwara orlority
mujtlprogramning  system) In resoonse to a perliohapral dsvice
Tnterrunt, Interrypt service routines rumn |n a oposition
Independent enyironment, and .general|y de as |lttla as
possiele, .

Handler Task names are dlctated by conventlo™ so that thairp
memory reS|dency nay ba convenlently contrajlei, The narme
of an 1/0 Handler TasxXx always conslsts of a two c¢haracer
-Symbo|le ver|mnheral naws followea ov four g2ts (perfodsy,
Yiz,y Tha +“andler Task thdat syoports JTy thru DTN I3 callec
"DT'I.OOO"'O .

AlT Han|dar Tasks (at laast aj]| - that contaln |nterrunt
service routings) snould not bha geclared "checknointab|e®
when they are INSTALL2d Into a4 system, Afsoy 7ost iand|ar
Tasks use thajr Inltlallzat|ien code for Stack storage <0acay
and thereforse snould o¢ declarea "jNot Flxaple” wyen
INSTALLeA,

Handler Task resldancy |s controlled by the foljowina NCR
Functlons

LGAD == Th!s MCR Functjon allicws an eprerator teo
cause [/0 Handlar Tasks to bacome ready to Servics
170 racuests, Hand|ler Tasks are . |ndlcatad. ov
sopec|fyling symbollc parfoheral naves (viz,.
DT LPsCD), A partition and/or prlorlty may also

-

30--...--.-----

[4] The. system disk drlver |s a part of the execut|ve
assembly, dut appcars as anr /0 Handjer Task,
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be speclfled, [f a Handjer Task cannot bs loaded,
& reJsction messags Is outpyt, -

UNLOADN «« This MCR Fynctien allows an onerator to
cAayse an 1/0 Handjer Tasxk to c2ase to service
requasts when Jts raguest aueue(s) 3are eamply,
This, of course, frees up menory, :

Whan a Hand|er Task s |oadsed, Tt Inltlallzes |tsa|f ang
Thstruots ths system (WAITFGR Directive) to sysnend Its
exaoutlon untjl an 1/0 request is qusuyed for tae Hand|er
Tas«k’, . ‘

1/0 Hand|er Tasks are suoplimeritad by two sets aof mamory
resjdent ra=entrant sudbroutines: (1) a Hapdjer Task librapy,
and (2) tne Syster Syoroutines, :

The Hand|er Litrary [s crzated (or not croated) 4t systen
conflguratfon (S3ZN), and providas routines that are a2m3an
to the more sofisticatea [/0 servica, viz,, tlle s3truczure
blocking/unblock!ing, access mothods, atc, The Randjer
Library myst - 24 re~entrant, but not necassiarly
posftlion=-{ndependent)

Tha System Subroutlnes are a part of the axecutlve assenn|y,
and Aajwavs  exlst] Thase subFsutines orovide caslc
furctjons, mast naf whieh are connon to ajl randjer Tasas
vizss, feuuaue an [/0 recuast nola, retfurn a node to tne o
of avajla®ie |Ist a@alemarnts, evc, Tre use of Sys3
" Subroutines by Handler Tasks is sescr|ned jater,

Wnen a "priviiegad Tas«™ |s INSTALLed fnto a systew, the ASR
contents for al]l but the Tasx c¢ote ar3 “atermined a-a
“recorded wlth tAe Tass!s dlsk Image, The conterts of the
"ASR ysad for Task codse |5 sat ty the evecut|ve «ihan tae Task
s loaded (oecayse the rez| adrress sgagce |n - whien 1T (s
rogoed is mot fixed), The fellowirg |s a descrintion Af Twe
virtual a<aress 'space ajlocatfons (AS«K usage) fer [/0
Handler Task |evse| coue,

Virtua| jocatfons 3T3030=017777 (ASAT) are uysed
for Task lave] cods, Note, thls code |s . Ijm|tad
~to 4'\"

Virtua] locatlions 22308077777 (23Rs 1,2,3) are
used for exacutlon of Hangler Librarv routvinas,
Note, the mNan4dler Liorary |s }laited to 124,

Virtua| locations 192¢88<157777 (ASRs  4,5,6) are
used to access tha sxecutiva’ls taples, Jists, 17
Syster Subpoutines, MNote == the syste™ |ists,
tables, poot, and System Subroutines c¢annot
excoeede 12K,
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Vlrtua| locatfons 160200=177777 (ASK7) ar=2 ysed to
access the POP=1l Extepnal Page’,

Wnlle Interrupt service roytlines are onyslcally a part of
170 Hand|er Tasks (usually a part of the same asseTdly),
they are executed [n kKernel mode, and under the kernal'’s
ASRJ', Thus, |ntarpuct service rout]jnes are written as
posjtion-|ndepandant code (or wrltten to run |n virtuel
agdress spaca feB0CC=E77777)

The kerne| address space 1292y =177777 (ASRs 4,5,6,7) and an
1/0 Handler Task'!s (yser space) ~ 187and=177777 are

colncldently mappoed, [I,e,, The executlvers tabjes, lists, o
Systam Sudroutines, and the extarnal page 2ra avajlanie to
Interrupt service routinas (kerna| mode) as well as ts a

Handlerts Tasx |ave| coda (uyser mode),

SAMPLE HANDLER TASX

‘:---.-.--.'.w-o--ﬂ'

The followlina PDP=11 program Is a samdle [/0 Handjer Task *o
syppart a single wunit Adevice cgallea "LF"™ whjch arfnts
dlrectly from a requasterfs memory, The pJdrpose OF this

sample orogran |s to Illustrats Handler Task zonstruction,
and does pot represent octimal coge or a functlonal wandjer
Task) Al! coce wunlaue to the derfce (not presensiv an

exIstent parlpheral) nas oeen omltted, and In" many c¢ases
‘registers are redundant|y loaded’, : .

- NQTE == Thfs‘samoia projram |s [nciuted for Ijlustra*tinn

~purposes only, It 1Is oaxpected trat c.angas (per=aars
radjcal) w||| ©ba made as Hangler Task Impjimentition
experlence Is o9aTlneq, This samnje =|!| be reclacea Jv an

actua| |Isting as soon as nosslole,

The orogran Is ussd as an examole faor tne remalnder of this
Spes, ‘

. . . . . .. . -
:.----.-'.------.-.-'~—-----.----‘.--'.--.--“-.------------.
- - - . .- .

} GENERAL REGISTER DEFINITIONS
' .
R3g=%2
Riz41
R2=z4#2
R3I=%3
R4=¥%3
Ro=X%3
SP=xé
PCz%7 -
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] GLOBAL (EXEC) SYMBOL REFERENCES

H
- J6GL0o8L
+GLOGL
«GLOBY
GLOBL
«GLOBL
JGLOBL
1 GLOBL
#GLIOBL
- LGLOBL
-2 GLIBL
- . GLOBL
LGLOBL
b .
GLOBL
+GLOBL
’ .

¥
R,T0=34

R,RP=I6

CR,LUsLn

R,EF=11
R,FC=12
R,SA=14
- R,PASLE
}

3 DIRECTIVE PARAMETER BLOCYS (DPS/S) USED
1

0pPBLY

3
OpR2t

1 CINT
e OINT
.!DSHT
v CLEF
Ve STEF
y 039G jNE-GUEUE AN
o ATUN JATTACH UMIT
"DT'-'N ;nETAC'H U\:IT
o 1OON J1/70 NOME

v RNTP JRTN MCGOE TO POOL

, FLSH JFLUSH BUCUED 1/0 REQUESTS
., ANDN JRUN=DOWA DONE

JCONNECT INTERRUPY
JNISCONNECT 1 TTARUPT
JNECLARE & SET.

JCLEAR EVONT FLAG(S)Y 1«16
JOET EVENT FLAGIS) L=16
170 "EQUEST

J INTERRUPT SERVICE EXIT
310 OF TASK BEING RUNDOWH

oo INTX
1 ROID

RENJEST NGNE ENTRY DEFINITIONS

;SYSTEM TASK DIRECTORY ENTRY 4QR (REQUESTIR I7)
JREAUEST ARIORITY -
;LOGICAL UNTT NUMRER

FEVENT FLAG NUMBER
3170 FUMCTION COJR ~
; ADORESS (VIRTUAL)Y) OF REZVESTNR 1/C STATYUS WQRD
s TEN=RYTE REGEUST PARAMETER BLOCK '

191, JSET=SYSTECMeYRA? RIC
13 ;PNR RECOVESY TRAP 10

PWRUP SERVICE RGUTINE ENTRY
121, jSET=SYSTEM=TRAP DIC

11 J1/0 RUNOGRM TRaAP [0
TORUN  SSERVICE RQUTINE ENTRY

} VAIRABLES USED FoOR INITIALIZATION

¢ IDEVICE
z } DEPENDENMT
2 H VARIABLES

START == HANOLER TASK ENTRY, HAMDLEW 15 INITIALIZED,

v
ANT THE INTTULALIZATION CCQE 1S THEN

USED FCR STACK

STGRAGE,

THE SYSTEM VIA "SEY SYSTEM TRPA®M QIRECTIVES,

TARTY

i

}

i

}

4 .

} POWER=RETCOVERY & I/0<-RUNNQWN SYSTEM TRAPS® ARE CQUNECTED 7O
}

}

S

Mov #0pPBL, = (SP)

11

FOR INITTALIZAT]IAN
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Q. We e we Wwe wa We

- W wme We W, V4 We Wy We B

«?
[}
-
ne

£NT . 377
MOV. . ®DPB2,-(SP)
EMT 377

AN INTERQUPT SERVICZ RQIUTINE IS CONNECTED TOITRA° LOCATIAN
240, AMD THE BASF OF THE SERVICE RCOUTIME’S ADIRESS aPACE

1S SPECIFIED AS THE HANDLER TASK!S VIRTUAL £ERD

IF THE SERVICE ROUTIME CANMOT BE CONYECTED (ANOTHER
INTZRRUPT SERVICE ROUTINE IS COUNECTED), THE HANDLER
TASK EXIT!S, | |

- MQV- £247,R3 . JYRAP ADR TQ RT

MOV FINTENT,,RL JeNTRY POINMT TO RY v
CLR . R2 JBASE OF ADR SPACE TO R2
JSR . PC.\ CINT JCONNECT - :
8yC EXIT JEXIT IF NOT CON”ECTABLE

'THE HAMDLER TaSX IS hECLARED RESIDENT, AJO ITS UfIT

IOENTIFICATION TASLE (UIT) IS INUTIALIZED,

IF NO UNITS FQR THE DEVIFE Exxsr, THE HAYDLER TASK
DISCONNECTS & EXITS, : | ,

MOV AULT RO iUM!T 10 T3L ANR T0 RO

MOV - #1,R1 {NUMBER OF UMNILITS TO Ry
MoV #vLP,R2 JOEVICE NAME T0 Rg

JSR PCy' yDSUT  JOECLARE & SET
BYyC JAEX]T : '

INTTIALIZATIAN PECULTAR TQ THE PERIPHERUAL DEVIGE
BEING SUPPORTED 1S NOT SHOuWN,

MoP JNEVICE
NQP } DEPENDEMT
NQP H INITIALTZATION

INITIALIZATINN CCMPLETED -= INSTRUCTIQNS AMD DATA
PRECEDING TAIS LOCATIONM ARE MO LONGeR MEEDCED, THE
HANDLER TASK?!S STACK IS EXTENDED TJ UTILITIZE
THIS 3TOAGE,

MOV PC,SP
HANDLER TASK ]S NMOW I0LE ANMD REAQRY TO De=-QUEUE REQUESTS

THE =HAMOLER TASK'S.EXECUTION fS SUSPENPED UNTIL (0OR
UNLESS) 17S EVENT FLAG OME 1S SET,

THE TASK. WILL REMAIN SUSPENDED UMTIL AN 1/0 REQUEST 18
AUEUED FOR OME OF THE UNITS SERVICED 3Y THE HANJQLER TASK
(A JNIT TDENTIFIED IN THE UIT),
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§ IF A SYSTEM TRAP OCCURS WHILE THE TASK IS WAITING FOR AN

I 1/70 REAUREST T0 8F QUEUED, THE TRAP SERVICE ROUTINE wlkL

§ BE EXECUTED, BUT THE TAbK WILL REMAIN SUSPENDED,

} .

IDLED }

t A : ' " o
MOV RUFL,=(SP) FANAITFOR E,F, #1

'EnT 377 .

TASX EXEFCUTION HAS RESUMED BECAUSE ITS Evgwr FLLA% ONT 4AS
BEEN ST T.

THE EVENT FLAG 1S CLEARED, AMD AN ATTEMPT TG as-wdtUt’
‘A RZOQUEST FROM UMIT=2 (THERE IS CNLY CMNZ UMIT) 13 “AnE,

IF A REGUEST IS DE~QUEUED, T IS PROCEISSEL, IF A
REUUEST IS NOT OC<QURUED, THE HA”aLz? FCCOMES IDLE,

R A | .

c o ougy UIT+3,R0  jPUD ZMTRY ADR Tn R2
L MOV #1,R1 JFLAG IND TQ R4
JSR Pey, 1 CLEF JCLEAR EF #4

-y we we wa

: - MOV © UIT+E, R JUNIT=-2 PUD ENTRY AQR TQ RN
R MoV 4NA)R1 JRMA QUF ATR T? R1
S JSR PC,y, ¢DURQ  JOE=QUCUE ATTAMPY
L 3ve IoLE JICLE IF NO CE=QUENE
H ' .
7 CONTRQL 'S OISPATCHED TG APPROPRIATE SFAVICE C0QZ PER
I 1/C FUMCTION COOE, AlTH THE RESUEST NONE ADDSESS (N RYG
IF THE REQUESTED FUNCTIQM CODE IS MCT REFCONIZED, AN
1/0 STATYS VALUE CF <99 1S RETURNED,
MoV R,FC{R1),R2 ISET I/0 FUMNCTION COODF 1IN R2
. CMP RO, #2450 fWRITE RESUEST
3EN wNTRER JYES =« WRYTE LIVE
CMP K2, #1480 N0 == ATTICH PECEUSTE
BEQ ATTREZN JYES <= ATTACH [F DETATHED
cMP R2, #2767 JND «= DETACH HENUEST?
REQ SETREN JYES ~= DETACH [F ATTATHTD
nMP R2,#=1777743N0 e HALILER EXIT SZUEST?
2gQ EXTREND JYES == FI'ISH SERVICE & £XIT

MoV #r99,,R2 ING ew UNeSECOANTZED FUNATION
JMP JUNSUC ' ’ .

H
! WRITE PELODUESTY w- THE STARTING ADNRESS AND LEMGTH

I OF THE LTINS TO B WRITTEM ARE VALIDATED, IF Oray,
$ THE LIMe IS PRINTED, IF NOV, Aiv [/C STATUS VaLuS
b OF =15 [S RETUNNED, ‘ :

H

W

RTREQL  NMOP  JVALIDATION YET 71O
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NOP.  }BE DETERMINED
EVENT FLAG TWQ IS CLFARED, THE PRINT QPERATION IS
STARTED, AND EXECUTION IS SUSPENDED HNTIL EVENT
FLAG THO 1S SET (BY INTERRUPT SERVICE RQUTINED,

F{i  JREFERENCE POINT FOR PWR FAIL RECOVERY

MOV UlT+9,R? FCLZAR INTERRUPT FLAG.
MOV #2,R1 JFLAG TND TQ R4
WS8R © P, CLEF JCLTAR EF #2

- e W we we T we

" {
NGP  jDEVICE
NOP  j  DEPENDENT
NOP ; CINE TO
NOP START 1/0
H g '
MV ur2.~<sp> JHALTFOR E,F, #2
EMT 377 S ;
F21 JREFERENCE POINT FOR PWR FAIL RECOVERY
REOUEST 1S FINISHED 5Y SETTIMG THE REQUESTOR'S .
1/0 STATUS WORD (IF SPECIFIED), AND EVENT FLAG
(IF INDICATED)) o R | 1
MBV - DEVSTS,R3 JSUCCZSSFUL COMPLETIAN?
8PL Suc JYES = RETUIN STATUS =z +1
3R ynsuc JND we RE,U?“ JEVICE 5TATUS

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

Ir we e wa ®we

TYREQ! MOV UIT+¥,RT  JUNIT=2 PUD ENTRY ADR TQ RS
J3R PO, (ATUN. JATTACH UNIT

VS e {1F SUCCESSFUL, RETUM STS=+1,
MOV 4.37,,R3  JOTHERWISE, RETURN $TS=-3Y,
- AR UuSuc

}

} DETREQ -< UNIT 1S DETACHED FROM qaoUE;Tzvg TASK (UMLESS

I 1T IS *OT ATTACHEDY,

H

DETREQ; MOV UIT+0,R2 TUMTT=7 PUD ENTRY ADR TQ R?
JSR PC,Y% W DTUN  JCETACH UNTT

BVS suc JIF SUCCESSFUL, SETURN STS=z+1,
MOV #«37,,R3  JOTHERWISE,; RETUAN STSz=3J,
BR UNSUC

H
.f EXTREQ == HAVOLLQ TASK EXIT REQUZST =« CLEANUP § EXIT

EXTREQS VOP iDEVICE
' NQP } CEPENDENT
MOP } conE 10

14
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NOP  TERMINATE USAGE

f . :
I DECREMCNT RENUESTS PENTING COUNT AND RETURN REQUEST “ONE
i

- L e we wa mu“.o

MOV RNA,R1 {REQUEST NUDE ADR TO Ri
CLR R2 JNO DECRENMENT ADJ
MOV #1,R3 JSTATUS TO R3
JSR P,y 10N 7170 DONE |
MOV RMA,R1 FREQUEST NONDE ADR TQ RY
JSR PC., ANTP  JRTN NODE TG POOL
CDAEXIT! " {DISCOMNECT & EXIT
MoV g240,R0 JTRAP ADR TQ R"
~JSR PCe, DINT  JUTSCONNECT INTERRLPT
e | TR
EXITS JEXIT HANDLER TASK
; | . =
MOV 51,,°(SP) JEXIT CIRECTIVE
EMY 377 N |
SUC == FINISH SUCCESSFUL REGUEST, 1/8 STATUS IS SET TO +1
uci MOV . #41,R3 JSET 1/0 STATUS IN A3
UNSUC == FINISH UNSUCCESSFUL REGUEST, 23 CHNTAINS STATUS)
UNSUCT | I | | |
MOV RMA  RY " JREQUEST ~0OT ADR TQ R1
CLR R2 ING CNTS P -0 ADJ
'JSR PG, 100N §1/0 DM
; o .
MOV RMA,RY JREQUEST NNOE ADR TO A1
JER PG, RNTP  JRTH NOCE TO POOL
; | | | .
{ YRNA’ 1S CLEARED To INDICATE “NG REQUEST DE-0UEUED" Ta
i THE 1/0 RUNDORN TRAP SEAVICE ROUTING,
}
i 1F AN 1/0 RUNDOSY SYSTEM TRAF GCCURRTD WHILE THE
i PRESENT REQUEST wAS NE-3UEUED, IMDICATE 1/° RUNa
§ DCWN COMPLETE BY RESUMING THE RUMDOW' TASK,
i
CLR RNA
}
ST INFLAG
REQ ora
JSR PCy « RNDN
"8R ord
]

] POWER RECQVERY SYSTEM TRAP == IF A WRITE WAS STARTZ)
| AND NOT FINISHED, 1T MJYST BE REOCONEC,



' 1/0. OPERATIONS

§
_PWRYP} - CMP

= BLTY
cHP
BGT

MOV

MoV
MOV
MOV
MOV
“JSR-
»ovV
. '

PWREX
. o
L Moy

EMT

4 )
© 1 1/0 RUNDOWN
0

- 1QRUNI YoV
o MOV
JSR
-T37
BEQ
MoV
CMP
BNE
INC
B8R
P
IQRR1 JSR
]
1QRX 1
}
Mpv
- MQV
EMT
H
i TASK DIRECTIVE
I
WF13 +BYTE
€o3e2
‘ H
WE23: 1oYTE
; RLAC72
XSTs 103,
t

| asp, #PF1

PC,Y FLSH

- PAGE

+ PC LE 'PF2¢

PUREX eXIT SYS TRAP
®SP, #PF2 '

PWREX
#PF1,05P

o

INO == EXIT SYS TRAP
JYES =< CAUSE 1/0 TQ

RA4=(SP)

Ri,=(SP)

UIT+2,R7

#2,R1

PC, ,STEF
(SP)+,R1

ISET E,F% 2

#XST)=(SP) JEXIT SYSTEM TRAP nourtﬁs

377

SYSTEM TRAP

RAy=(SP)
#UIT+3,%3
[FLUSH QUENED REPUESTS

RVA
INRR

RVA,R®

R’ Tﬁ(ho)...Rozo
10RR

RNFLAG

10RX

PCy RNDN

{SP)+,R2
#XST,=(SP)

377

PARAMETER BLGCCKS

41,,3

41449

} TASK'S VARIABLES

8E RENONE



1/0 CPERATIONS PAGE . 17

{

RNAG 3 JREQUEST NODE ADDRESS
ROFLAGY 7 $1/70 RUNDOWM FLAG
}

i HANDLER TASK’S UMIT IENTIFICATION TASLE (OMLY ONE UNIT)Y
P A . _

oy oy

.. e

ulTe 2 }oUD ENTRY ANR-FQR UNTT=2
A ,
§ INTERRUPT 'SERVICF PQUTINE &= POSITION INDEPEMIENT RQUTINF
§ (RUNS UNDER KERNCL ASR3, WHICH IS SET AT, IR AT CLOSVLY -
{ AELO¥ AS POSSIBLE, THE BASE OF THE [NTORRUPT SERVICE
'} ROUTINE’S ADDRESS SPACE AS SPECIFIED WAEY COVNECTED),
f
INTENTS  MOoP  JDEVICE
NOP i DEPENDENT
NOP j CINTERRUPT
| MOP ) SERVICE CODE
SET INTERRUPT FLAG
MOV R@,3(SP)
MoV UIT+3,RE
MOM~  £2,R1 S
CUSR PG., . STEF  JSET E.F, #2
MOV . (SP)+,R@ | |
EXIf INTERRUPT SERVICE ROUTIME
P |
S JMP CVINTX
DEVSTST 7  JHARDWARE DEVICE STATUS
) .

+END  START

. - - . . . . . . . .
-'-..OIC---.----'ﬂ-.-.----n---.---OG--.-.---n----.---,--q—--
- - - - .

HAMDLER TASK IMITIALIZATION

Handlar Task [nitlallzatlon cons{sts of connacting to Sy«atem
Traps anid hargware Interrupt(s), g2tarmingng whilch
devica=un|ts exlIst (often only oned and Row gacgh Is
Tdent|{fleg, and declaring the Handler Task rasldent and ab'e
to de=quauo (/0 poquesSts,

1/0 Handler Tasks normaljy wuse two Systenm Trass, power
feaovery, and I[I/2 rynddwn’ These Systam Trans uraovide a
means of jntarrunting a Handlar Task!s normal ooaratinn
wheneyer onower |s frestored f(after a oower fajlure), ard
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. Whenever a Task EXITs or TJs aborted wlth [/0 reaues*s
pendline, The System Trap service routjnas are cornected *o
- ¥the system (as are a|] System Traps) using tne SET SYSTEM
" TRAP Dlrective, =
’ 3

Most Handl!er Tasks redaujre only one .Jnterrupt serv|ze
-toytine, nowever, as many as are desl|red may exlst w|tnin a
Handler Task', Connectina an Interrupt service routine ta a
hardware [ntarrupt js Irstructing the systan (1) to transfer
contro!l to& an |ndlcated service routine whenevar an
Interrupt occurs via an |ndicated lnterruot trap address,
and (2) where the hase of the ([nterrurt serylce routinefs
address space |[s to be set, . .

* A Systenm Subrouﬁlne to connect fo an [nterrupt |s cal|ed as
~fo||ows;

RE == Interrupt trap address, ,
Rl == Entry pnint of service routine,
R2 ~~ Base of interrupt Seryjce adaross sn2acea,
" R3 «= Blts 2«3 prescrlbe tne states of Zorgitlion Zodes
Cr V, 2, & N at entry to Interrupt service rovtine,

JSR PC]'..CINT

~When the connect |s successful. CC=V (Condjtlon Cods "V") Is
SET upon subroutine return} if unsyccessful, CC~V Is CLEAR
-~ upon return, - '

In most cases, when an [nterdupt service routine cannet ne

connacted, the Hand|er Task carnot run, and 1t simnjy EX[T=,
-However, the Hand|er Task can be ceded %o do wnatever Is
apnroprjate, :

In the sample oroqram, the Jnterrupt service rnutine
teferences the "uUnlt Identiflcation Tabje™ (UIT), Hut no
other part of the Tas< outsida of tre interrup® sorviee
rFoytine, Hance, tha base of the [nterrunt service routjne
coyld have bean sst as high as fy[T*) It Is s=set a* the
Task*!s virtual zero To Snow that: "Unlsess a mana|ar Task Is
Targer than 4K wor4s, Interrupt service routine refersnces
do not restrict Handler Task jayout"'

When contro| |s transferred to an fnterrupt service routina,
ASR3 Is set as c¢lose to the speclified "base of [niterrryuct
servfce address spaca" wlthoyt excludirg }Jt, 1l,e,, virtual
Tocatlon 2623773 ex[sts at a 32-word oound at op below thea
Tacatjon [ndlcatad |n R2,

All handler Tasks provide spaca for a systemeset "'inlt
Idant[flcat{on Tanle", Thls tahla c¢nasists aof ane=word
entrles for sach device=-un|t that the wWanaler Task c¢an
ssrylce) Words representing non=exlistont ynlts (rna PUD
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entry) are set to zefo, Words representing ex[sting uUnits
are 96t *o the corasnondlng PUD entry adaressos, These
addresses are normally used oenly as un|t {dentiflers whan
mak|ng reauasts of System Subroutlinesi however, tnev ajlso
provide an accass to a unltis PUD entry, wnich is uyseful In
some specla| cases, '

A System Subroytine to in!tla|ize th1s table and declare the
Handler Task resjdent and ready to de-queue raQquests Is
.calied as followsi _ :

R® =» Device name (Two ASCIT characters),
- R1 == Max|mym nymnber of units (twnje slze),

JSR PG, ,,DSUT

1f at least one Pyn entry fof the spec|fled daevice [s found,
CCeV Is SET upon subroutine return, 1f the device name Is
not found [n the PUD, CC=V s "LEAR  ypon regturn, The
Hapoler Task |s flagaed resident jn tne PUD entry for aaceh
unlt |dentlfled to the Hancler Task), -

~ IDLE STATE FOR HANPLER TASKS

. - . .
.‘..ﬂ---o--'.--d--...--Qw-----
. - . N - N

Wwhen a Handler Task Ts ldje, It suspends |ts exscytlon unttl
an 1/0 request |s aqueued for A unlt suoported by It, Tnls
Is dona by {ssulng a WAITFOR Olrective, The Handler T2G6Kk'S
Event Flag one |s set whenever a roquest [s.aueued fnr one
of its units, Normally the WAITFQR D~¥R Indjcates fvent Fjag
Ranye 1~16, and fiag numbe Qne, however, In soma cases [t
may be deslradle {and IS pessiblae) to walt for mora than one
Event Flag’s setting) ‘ , v '

"It a Power Recovery or a 1/0 Rundown System Trap occurs
wh]le a handigr Task s 1dley the Task will remaln susnsended
unless the System Tras - service routine  caused ts
resumption, ' ,

1/0 REQUEST PROCESSING

e-;‘-é---‘l;-..‘;---‘é.;?:’-

When an Tcdle Handler Task’s execytlon Is rasumed tas &
fesult of Jis Event Flag one bejng set) |t normaljy rlears
that Flag before attemniing to ge=queur a faauest, (51
however, In some speclal cases Tt |s deslirable Yo clear the
Queue Flag (Event Flag one) at other times,

The CLEAR EVENT FLAG Directive could-be ysed, howaver. s{nce
the Privileged Task has access to the systemfs l[5ts, a
Sygtem Syporoytine [mposes less overhead (and can clear more
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‘than one ffag), A SubroUtlne to c]eaf,any,of a Handler
Igsk(s Event Flags ‘1216 |s cal|ed as fo||ows} '

RO := PUD entry address (from‘UIT).
"RL == Flags |ndJcator, °

JSR  PC4y CLEF |
 Ri.bIts ﬁ-is represent Event Flags 1-16 ieSpectIve!yt

"1/0 reauests for an Indicated unlt are de=queued by using a
-$ybroutine to attempt to de=queue a regquest nede, This
Subroutine |s called as fo||ows! B

"RB 2 PUD Entry address (from UIT),

RY == Address of buffer for WRNA",

JSR PGy, DORQ

If this subroutine Ts caljed and the requeast Tt far
Indlicated unlt |s empty, a reauest node |s not deequeyad (of
-eoyrseld, A|so, even when a reauest |Ist |s not emrty, it Is
Possiblas to NOT be able to de-queue a request because (1)
‘the unlt |s ATTACHed and no requests for the attachlng Task
are In the |Ist, and/or (2) requests |n the ||St havs been

made by a Task that [s checkpointed, '

-When a request [s de=queusd, the Request Node Address (RNA)
1s storea In the ouffer Indlcated In R1i, a "Rsauests |n
Pracess Count" |s |ncremented,L6] and CC=V |s SET 2pnAn
subroutine retyrn, Wnen a request |s NOT de=queued, CC=V Is
CLEAR upon subroutline return)

When a request nods [S de~queued, [ts address [s set |In the
calllng orogramts huffer (na# R1) wltn interrunts Inhiblted’
This |s dons so that a non=zero RNA buffer can be ysed as a
"paquest desqueued" f|ag| : R

- . - . . v
v:-.--.---------
- - - - P

€53 To avold the race cond[tTon that ex|sts whon a Sﬂdond.
tequest s queyed Just after a fallure to de=quaue has
eaysed the Hand|er Task to becoma ]dle agaln|

. . . . .
't.--..---u--v-.
- V- P

L6y 1t "No'Return"\funct[On, Requests |n Progress Gount s
NOT Yncremented,
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The Reauests |n Process Couni s a byte 1n the ATL nodes of
eyery active Task), This count s Incramented whenaver a
fequest for the Task |s dew»quaved, and decrementad whenayer
&8 request for the TYask Ts compfeted,l7] !t provides an
Tndication of resauests belng procassed, and 1s used to delay
the recording (swapoling-out) of a checkpointed Task unti|
'1/08 In process has been completed, ~

Normally after de=queuing a feaquest, the 1/0 Functfon Code
Vs examined, and control |s transferred to a routine to
perform the Ingicated functlon, [f the function I[|s not
tecognlzed by the Handler Task, a status of =99 (by
conventlon) [s retyrned, - '

1

1t an ATTACH reguest |s de-queusd, and the unit [s not
glpeady attached (to the requesting Task), the unit Is
flagged for the exciysive use of the attaching Task) This
eayses the De-queue Request System Sybroutine {,,0QRQ)} to
enly de=queye ragquasts for that Task) .

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

~ R® =« PUD sntry address (fraom UIT),
" R 2+ Request node addrass)

SR PCiy ATUN

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

-1t 8 DETACH recyest 13 de~aucsued, 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 ragyest
Tisty - |

A system Subroutine to detach from a ynit [3 ceajled as
fo'l lowsy \

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

JSR PC,,\DTUN

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

[ . . . i
Crvrrawwaownven
-~ - » - . - -

€73 Unless "No Retyrn® fynction|
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Many 1/0 requests reauire a transfer elther to or from a
requestor!s memory, The #¥ange ¢f thess transfers must be
yalldated [n order to malntaln system Integrlty, The
‘followlng three subroyt|nes ald Tn this operatian,

}
A System Subroytine to vajJdate a transfer and setuyp an
18nbJt starting address (for a peflpherlal control|er) Is
¢alled as foljows|

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

SR PCy, ) VXFR

“}f the transfer TS |nvalid, CC=V s CLEAR -upon subroutine
teturn, I1f the transfer Is val|ld, CC=V 18 SET upon returnm,
and the 18=blt starting address [s In R4 & RS, The |ow
opder 16 hits are In R5, and the hlgh order two blts are ln
bits 5 & 4 of R4 With a|| other R4 bits o|eared,

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

. R2 == FJrst wWord address (user virtual),
" R3 == Transfer length (In words),
R4 == Memory byuffer address|

" USR PGy ,)BLXI Far 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 performed; CC=V |s CLEAR
“Upon raturn,

‘When an /0 operatlon |s completed, an Evemt Flag and an /0
Status Word may be set (|f Indlcated |n recuest node), the
rtequest|ng Taskis 1/0 Pending Coynt [s usually decremented,
and |ts Reayests :In Progress Count [s decremented,!

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

Ry == Request node address,

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

R4 e= ]/0 Statys B|lock Wd, 2%,

. . . . .
'..-.---------.
- L . - - e

£81 If "No Return" funct!on. NEITHER ooynt [s alterad,
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JSR PGy, 10DN

19 an 1/0 Statys Block address was spec(fled In the rpeduest
node, the status olock (in tha raquostoris memory) |s set to
the eontents of RJ & R4, _

14 anm Event Flag nuymbor Was specl?led In the reauest nodae,
¥hat event flag [s set and a Slgn[fieant Event 1s decjared)

The 1/0 Reauests Panding Count for the reaquesting Task I3
decrementsd and then modifled by addino the contants of R2
tg [%, R2 (s normally Zeroy nowever ln Some casss the
deerement|ng may be adjusted {vlz,q R2z+% fop FILE OPEN and
R2z=4 for FILE CLOSE)}, The ATTYACH % DETACH subroutines
mod|fy a Taskis [/Q panding count so that a reayest Is
‘eonsidered pending while a ynit s attaghed to that Task|

" Whan an 1/0 request node |3 no longer nreedad by a Handjer
Task, 1t '[s roturned %o the poo| of avallabje |ist glemants
A System Subroutins to peturn a node ta the poo| I3 ecaljed

8y fo|lqwsi '

R4 @» Request node address)
JSR PG, RNTP

when an 1/Q operation |[s stafted whose tarmlmatien Is
sjgnajed by a hardware [nterrupt, the Handler Task may use
the WAITFOR INTERRUPT Dlrective to suspend 1ts exscutien
unt!l the TInterruypt (or approprjate serlos af [nteprunmis)
has occufred, Normaljy the Handler Task!s fvent Flaag two
t2) Is wused as am “"Interrupt flag", Thls flag Is normajly
e|eared befors starting an operation and set by an |ntarruot
sesvice routine to signal completion,

A Subrouyt{ne to cleas any of & Hand|er Task's Event  Flags
146 [s called as folicwsy

R® e= PUD entpy addrass (from UIT)y
R == Flags |ndfcator,

' JSR PC,,,CLEF
81 blts @=15 represent Evant Flags 1916 faSpectIVa!y}

A Subroyt]me to sat any of & Handler Taskis Event Flags {=16
Is cajled =g fo|louws}

RO éj PUD entey addrass (from UIT)y
Ry == Flags [ndlcator)

JSR PG, STEF
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Ry bTts 6-15 reprosent Etht‘F{aqé 116 respectively;

HANDLER TASK EXIT

".-.------.0----3

The UNLOAD MCR Functlon Is used to cause a a Hand|er Task to
exTt, Thls Ts done by queuing a |ow prlority reauest to the
unft representad by the davice’s flrst PUD entry, and
Inhiblting furthyr agueulmng by declaring the Handler Task
non=resjdent (in each PUD entry), The [/0 functlon code for
an ex|t request s 177771 (oetal), . :

In most sinnle~yn]t devices, servicing an ex|®* peagest
eonsTsts of fInIshing the request (,,I00N & I ,RNTP),
d)sconnacting from hardwarse Tnterrupts; and EX]TIng| More
compjex Handler Tasks reaqulrs addltlona] code to process al}|
‘qyeyed requests before EXITan, .

"hYlﬂ a Handler Task Is In the process of EXITtnga [t ecannot
be resloaded (the LOAD MCR Functlon wii] flnd It activel)

!/0 RUNDOH%m

g...O-.-“-

‘When a Task EXITs or |s aborted w|th /0 reauestn pendlng,

the Task |s considsred active (ATL noda and mewory st{||

ex]st) but not rynabje, and a request to "rundown® Its [/0

13 made (yla SEND & REQUEST Dlrective) to a Task cal|ed
..XO.." . ) S '

The I/O Rundown Tesks reauests Hand|er Tasks to fluysh aueusd
pequests ' and elther finish or abort amy reqguests In process
for an Indlcated Tasks, by (1) clearing |ts Event Flag ona,
t2) placing +the Taskfs STL node. address In the SCOM word
“+RD10; (3} causing an 1/0 Ryndown System Trap foF a
partlcular Handlepr Task, and (4) suspending [ts execution
unt|] Its Event Fjag one |s set)

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

A System Subroutlne to set Event Flag one of a Task cal|ed
n %10,," [s called as fol|ows}

JSR PC," ,RNDN

‘The 1/0 Rundown Task continues th]s process unt]] aliher the
Requests Pendina Count for the Task belng rundown 15
doaremented to zaro, or a|| devices have been scannad (In
which, case something |s Wrqng; |Tkely a bad handler})
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A System SubroutTna to flush a|l reguests from a device
v¥equest 1|st for the Task on wnlieh 170 is belng rundown {psr
sgaM) Is calied as fo}lowsl

R@ == PUD entpy address (from UITY,
JSR PC,;, FLSH

"POHER FAILURE RECOVERY

When the systenm racovars' from a -pbwar faljure, a Péwpr
_ Rgecovery System Trap s generated for all Tasks that are

. -sgtup %o sarvice the traso,

1/0 Hand|e# Tasks are coded to do what ever 18 necessary to
“peéoyer, . In some cases; this Is simply repsating a requse«t
1f a request was being processed] viz,, Hagtane reaq, 'n
pther casas, recovery Is detarmined by the degres of
completion at powsr fallura, vliz,, If power falis durlny a
Magtape wrlte, the Handled Task aust detapmine whaiher
anything was wrlitten and condltfonal|y backspaco bafore
rteewr|iting,



