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The mateplal Included [n thls functlonal
spaclflcatlen, Incluring byt not |Imliegq
to, Instryctjon tires and ongrating
speeds |s far informatlon nurnoses only,
All suen material |s syoject to cnanags
without notice, Conceguyently DEC maxes
ra clalm ang sna§1 not pe |lsale for |ts
accuracy, N

Unless SOGélfled otherwlse, tne terms
"RSX" and "KSX=i11" [mply "RSXx=11n",

.

The v]rtual address space 1Z7:C03=157777 (ASRs 4,5,%) far the
execytive (kerne| mods), ana for Prlv]jeges Trsks (user
made); |S mappeo Into an area of real memory contalnina (1)
a System Cammynicatlons area, called SCNM, (2) TAae systemn’s
tahles 4« |ists, ana (3) a set.nf syoroutlines, caljed Svsienm
Sybrout|nes, that manipulate System LIists and argvice other
system Jeve| funct]ons, Th|s Spac desc¢cribes ths system's
Tables 4 Llsts,

P3X=~117 usaes |inked |Ists, and flxed |enntr tables., *o
malntaln systen Informatien,

The fixed laengtn tabies ara I|lsts with elements thast resli-Ag
In cansecutivae mamory locations, Thils faprat Is used arnen
Tists are statlc, wnen I!st scan time Is critical, or hutn,

Most |Inked llsts are iinked as Double Ended Juauss, and are
called OFQUES (pronounced deexs)|, An FSX«{1l resue corsists
of a |Istnead and |lst elemants,; or nodes, clreular|y !'Inked
By both backward and farward polaters, The flrst word of a
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node (op |Isthead) |s » forward nolnter, [,8,y thae address
- of the na¥t nocs (or ilsthead) |nokine farward, The sacond
ward of 2 node (or |Jsthead) |s a backwerd polnter, I%8,,
tne aa’dpress of tha naxt nods (or |]stnead) |ook|ng backward,
A llsthreagd |s a deasnerats no4de, conslstina of onjy a
forward and a backwarg poinmter, and Is ussed as a referance
‘polnt, 1.,8,, A llatheasd |[dantifies a “deaus, and |ndicaies
both the beginning and and of tme clreular|y |jinked |JIst,
Al'l nodas consist of two pointers followed by thirtenn data
words, : : :

Tne foilowlng}ls a deserlptjon of the maljor .llsts used In
RSX=311D » SR ‘

THE TASK PARTITION DIRECTORY

X N 2 X R R X K E XK K X R A KN KL K EALREX?]

The Task.partitinon Clrectory (TPD) [s a tah|j2 of slx word
eatries fnr a@ach Task Partitlon (1) deflinad at System
Configuratlon (SGeN)', Each Partition’s entry |5 of the
- followlna formati : : -

WA, 27 == Partlition name (first half),

We'y 21 ==_.Partitlon name fsegnnd Salf),

Wd, 22 == 1/64th Hase adgress of narslitlon,
W, 93 == 1/64th Partition sjize |n hytes,
Wd, 94 == Hole Polnter/Nccunied Indlcator,
Wd, 05 == Partition Type indjcator,

The Partitlon namg consists of six charactgrs [n Radix=%0
reprasentatjon, '

~Mgmory Part|tion oouncs ara restrlctec *to I{a on JI2=wgrd
boyndaries, ang may d2e located anywhere wlth|n 124K af real
memory snace, Thalr base & s|ze are recorcded |n tar~s of
32«word mamory onlocks, '
A Partlclon tyne tad, 5) zero |[s a "Syster Controllen"”
Partitlion, iyeys The Svstemn wi|l |cad as many Task as
rosslinle In tha Partitjon, For Syste~ fontrollean
Partltlons, dd4, 4 Is 8 dointer (1/64th rea{ addrass) to the
first "nole" (If any) witnin the Partliticn, tach hola is an
unysed blogck of memorv, and |5 a mujtinje of 3?=~words In
length, The holes (If any) Tn a Systen Controlleg Partitinan
are clrcularlly |Tnked from 46, 24, Tne flrst two words of

(11 A "Task Partltlon" [s an area of memory dedfcated to the
exacutlon of Tasxks : - .
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eanh hole cantajn,; (1) a po|nmter to tne next hole, or to the
partition’s TPD entry Wd, ¥4, 2and (2) the hola’s slizae In
J2=wnrd h|ncks, «Wd, &4 & Wd|, 65 appear as a hale of zero
sjzey, and are usad as a |[sthead for thi|s s{nglar|v ||nkead
l“'st.' . .

A Part|tjon tyos (Wd, 5) one |s & ‘Tilser Controjled"
Partitlion, [,8,:1 The System w[|| on|y |oad ene Task at a
time |[n thea Partition, For User Ccntrelled Partitions,
Wd, 4 |s wused as a "Partitlon occunled flag" == Zaro,
avallat|{s} non=zero, occunlaed, »

VTHr GLOBAL COMMon nlpzrroav

Tna~G|obat Common Nlrectory (GCD) ]s a tadle of four word
- entrlas far each GLOBAL. COM¥MON RLOCKX deflned at System
‘Conflguretioen, FEaech entry |s aof the fo|low|ng for~aty

wdy @2 == Naite of COMMQOMN Rlock (ilrst h2|f),
wd, 21 == Nams of COUMON Block (Secarnd half),
Wd, 2 == 1/64th Base adaress of CJI¥MIN wlock,
Wdy @3 == 1/64th size of COMMON Block,

fThe COMMAN Block name cons|sts of slx charac*ers‘lﬂ Rad|x=%23
‘renresentat[on,

Glnba| Com=mon B|nck bounds must |]le on 3Z=word Dbaundarlies,
‘and @3y he loacatad anywhare wlthln 1244 af rral mevwory
Space, The|r base & sSl|ze are recorded |n terms of J?=woro
memory bloftks,

THE PHYSICAL UNIT HIQECTOPY

The Pnyslea] Unlt Nlrectory (PUD) |s a taple of elght word
entries far daeh physjcal wunjit soeec|flag =2t Syatem
.Conflguratlion, T[4anen a Loajcal J/0 UYnlt |s assizgned ta a
physica| unlt, tne onvslica| unit Is regcresentac the a-ddress
of tha carasnoaglna PYND entry,] Each devica=unit entry |s eof
tne foljowlng formatj

Wad, 97 «== 0avice name (2 ASC]] Chars),
WAy ¢1 == Unlt nurmoer & Flags byte,
Wd, 22 r= Attached fjlag,
" Wd, 23 == redlracted flag,
Wd, £?% =< ATL noge 2ar of Hand|er Task,
Wd, 25 == Requests auosyed coyrtar,
W, % == Un|t renuast deaue forward ||nkage,
Wl @7 j;JUnlt reauast deaue tackwarc |ln«ace,
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The blts of the Flags Byte are used as fo|lowsi
bjted == set whem handler task [g res]|dent,
bit»l -~ set when a file |s opan,

BiteS »e set |f device=unjt Is flle=nrientag,
bjtebd == st |f device=-unit |s peadab|e,
bjte7 «= set |f Aey|ce~un|t |s wrlteable,

“When the unit s ATTAGHed tg altask, the Attach Flag |s set
to the Task!s STD entrv addrass, Unen tha ynit s npot
Attached tn a task, thls flag is set to zero)

Whan [/0 ragquests have paen REDIRENTZD to 3nother ynlt, the
Rediract Flag Is set to tne PUN entry acdress fcr tnat unjt,
When 1/0 |5 not RENIRECTED, tne Radirect Flag |s set the
address of |[ts PUD eniry,

THF. POOL

LA L LELLE B

Emnty nodes far use Tn any degue are [nitlally rrovidad by
the Syste™ Canflauration Routlns In the forn 2f a deque
“called "The Poo| of avajilable |[st elements”, or the PICL,
Wnen a nod3 Is nesded Yo expand 2 |]st, Tt |s %takar fram tre
pen|s 4When a noda |s no |enasr neecedy It Is  returped (27
to the poot!,

Wnlle tha ~ost common usagevof pcol nogns s with |linked
Tlsts (Nenues), they are alse ysec ov the systen to create
the data portions of "System Task Directopy™ entirjns,

1

THE SYSTEM TASK TIPEQTORY

E.---.n-;--w-‘.n--.---.‘.-w..

The Syetam Task Olractary (STQ) oreovides Informatlion ahout
each Tasx tnatv hmas ©b3en [P'STALLED Intes A system, Tre
Infarmation raesnrdad In a Task!s $ST3 «atry  |Is elther (1)
Tnforuatlon that |8 reguyjirer when Tne nask |s rot active
Cvlz'yy RECFIVE Dequse |Istnead), and (2) Informatlor that |[s
Feanuired *o 1017 a Tas« |nta memory (/lz,, Task rama, 1isk
agdress of |maas), ' ‘

Unrder RSXe11, Tasks are raferencead by mame, and tne STO s
sgarcned for an [ndJcatec Task name at aach refepance, Tha
STN 13 structured suen that tnls search ecun te parfornag
ranfdiy, «~[taout Imposina nanlng c¢enventlio=s, orgars of

ﬁ“-’.-.--‘------'

21 "Taksﬂ“ ang "peturnad™ Tnnly chanaln, nada oolnters and
not moving cata,
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Ihstallatlon. or dedJcation of a |arge memQry arsa,

The $TN sonsists of a table of entry opolnters for t
max|mum numher of [NSTALLRd tasks, and 3 f|ftean worg art
for eacn Task thav |s INSTALLEN, The tahie Is najntainaeq
the oprocrams that INSTALL and PEMCVYE Tasks such that t
nymber of entrles s «xnown, 2n4 consecutlve Tghje wor
polnt .to Task STJ antrles ordered a|ohapbetically by Te
Name', : - : : ‘

The fourtean w~ord h|lack of memory for a STD sntry |s Tak
froam the PONL when a Task |s INSTAL{,ed, and retuyrned whar
Yagk |s REMOVEND, B .

Thuss 8 TaSk nams may be found fapldly (via FPinafy sSegarct
~and memary |s nat dedjcated for STO antr|es unti| jt
need"d. . | ' .

Each STD entry |s of the fo|lowing fofﬂatl

We, £2 == Task name (first half).,

Wdy, &1 == Task nams (second na|f),

Wd, 22 =< Default partition (SPD antry audress),

WA, §3 == Qefault Prlority 2 ynused Byte,

Wd, U4 <= Flaags Word, :

Wd, 45 == Sl2e of resldent code (loag !“ase).

Wd, g5 =< Max Task sjze, ‘ .

We, k7 ~= Max Pool uUsage,

Wdy 19 == PoO| usage,

Wd, 11 == Task RECEIVFE Daaue Forhrd l|nkage

Wd, 12 == Task RETEIVE Nenye tack-ard |Inkaje,

Wdy L3 =« 0Dl3 agr of Task [mege (fleat n=if),

Wd, 14 == (Jlsk adr of Tasx [mage (secnnd malf),

Wd, L5 == DIisk ader of Cherkpolnt image (first half),
‘W9, 16 == DIsk adr of Checkpalnt Image (second nalf)

The Task name ¢oansists of sIx cnarpacters In radix:
~represantation, '

'The dgfay|t Partition |Is representad ov 2 polnter  (addrs
of an en*ry In the "System Partlt|on Dlrectory”, «h
provides the Partitlon’s name & dafinl*]on,

Tne bl*ts of tne Flags %“ord arse used as fojlowsl
Bltw? == Set when Task |s actlve,
Rit=! ~=« Set whan Task.Is Flxad<ln=namary,
Blte? «=« Set whs= Task |9 chncvpointeq,
Blted «« Sgt wnem Task is ¢lsabjiaed,
Blteé ~a Set when task |8 balng flixs eln=memary,
Rlt=5 == Set |f Tasx |9 mot=flkarle,
Blte=l =« Set |f Tass may pe checkpo|t9q,
Rit=7 =« Set |f Task may be disahled,
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THE ACTIVE TASK LIST

év.,,---'---u-----’-.-

‘The Actlve Task List (ATL) |s a prlaritv ordareag Ilst
active Tasiks, 1t consists ef a deqy3 wlth ljsthgaag |~ S
and a node of tne fo|lowlina format for each act|ve task;

Wd, 07 == Forward |Inkaaqe,

Wel, 21 < Backward limnkage,

Wd, 22 == STU entry polnter (Task [0),

Nid, ¢3 == Run Peinrltv, & unysed hyta,

Ad, 4 <= Run Part{tion (TPN entrv ngdress),
Wd, 25 =~ 1/64th rea| address of {0ad [maqe,
Wd, Ut e= Taswk Status & /0 Inm Prerzess Count,
Wi, £7 <= 1/5 Requests Pendlna Count,

Wd, 10 == Task'!s Event Fjlajs 1-19%,

Wdy 11 == Task!s Event Flags 17-37¢,

WA, 1?2 == fvent Flaos mask, '

Wd, 13 == Event Flans mask,

Wiy, 14 == fvent F|ads pmask,

Wd, 1% ==~ Event Fiaags mask;,

W8, 16 ~=< Unused, .

- Thls |!st Is ordered by the prlorlty 2f %“he active Tas¥s
Is wused .t drjve the system, The order [n which Tas“s
"consldereu |s determlinea by sScanning *the |lIst, and
Lactjon t¢ be taven |3 getermired nhy exzmining tna T
Status wWord, Feljowlna Is a [Ist of Tas« status valuss
thelr meanlingy, ' ’

BY == Task naagds memory

22 == Task L3520 raquest queysd

84 == Task loada¢ sucrassfully

‘9% =« Task MUT succoessfylly |oacad

19 e« Task 15 runnmijng

12 =« Task RL70°0 raquest cusued

14 <~ Tasx reecaorced sucecessfully

16 == Task MUY syccassfully recor-ed

27 «- Task waltlinn faor an Evert Flas 1«16 (¢ ~e 5et
22 == Task waliina for an fvert Flzn 17-32 %o be =2t
24 w=~ Tas% waltina far an Zvent Flarc 33~47 to po =et
26 =« Task waliing for an Event Flatc 49«41 19 ne set
37 we Task waltlna for an Event Flas L=%4 tc ~e sel
32 == Task SUSPENDED ‘

THE CLGCK TUEUE

| Pmeuvwwemecwemewew

The Clock Cueue [S a deaye conslisting ¢f one nnde far e
oparztlon to bs cperforied at some ti~e |n *he f byra)
"tlcks ti|!l dua" count [n the flrst nace of tna Cjrck Y
Is decremented at gach c¢jeck tick yntj!l "aAnde bhgcoumes 1
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Coount |s zero), at whlch time the TIndjcated opsratjon
perfarmed, The noces are |Inked 'n tne order |n which t
W1l coms due, and are of the fo|jew[ng formaty

Wdy, 82 «- Forward |Inkage,

Wd, @1 == EBackward |lnkags,

Wd, $2 == 3T0 node adr of raquestar,

Wdy, 53 == ATL nods aar of reguaesinr,

Wd, £4 == Ticks behlnd pravioys rea (hl2h order),
Wdy 35S == Tlcks penind nrevious reg (low arser),
Wd, &6 =< Reguest tyde [ndlcator & unyseag gyte,
We¢, &7 == [MT] R[S soyrcs operand to set fjag,
Wd, 12 == [MT] BIS dest address (Fernel virtua|) %o
) : ' set flaa,

Wad, 11 == [TS] STN antry adr of schedu|ed Tas'k,
Ad, 12 «« [TSY Run Prjor|ty & unusen byta,

Wdy 13 == [T3] Run Partition (TPD entry adr),

Wd, 14 =« [T31 Reschedule |nterval (rlgh ardar),
‘Nd, 15 == [T51 Pascheduls [nctervai (|low orcer),
Wd, 156 == Unused,

[MT] <= Mark T|me entry‘only ‘
LT5) =« Task Schedullng ertry only

Tha Requast®t Type (Wd', 4, Byte=?) [s ysec as fol|ons}
N e= Mark T|mg request
{ == Tasx schedule ragquest
2 == Nul!l|fied racuast

. The Fvent Flag Ranae (wd, 4, Bytee=i) 1Is wysed to [adl
~ whleh range of 16 FEvent Flags I3 3 be sSa*t (hy
“Tnstructlon) |f an Event Flag ‘Is to be sa%, Tne r=nges

def|ned as followsi '
N we Fygnt Flag 1-16

we Fvent Flag 17=32

we Eygnf Flaa 33«43

~« Evgnt Fluag 49w064

N\ =

The RIS Instructlion sourcus gperand (wd, 5) [nalcataes whe
an tvent Flag 1s te be set, ang Tf so, whien flac wjtnin
range [ndjcated In the prevjous hyte, :

Words 12-15 are not ysed |[f the reqeyst Is Mark Ti~e,

THE 1/0 RgNUEST QUrUE

?....---c-’-----au.-;

The 1/0 Re1uast Queue S a Deque wlth |lsthead |n
Pnyslcal 'Inft DNlpectry antry for the wur|t %o which
renuest has hean aueued. Faeh [/0 Resguest nnas  |s af
follO#lng format; :
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Wd, ¥Z =« Forward ||nkage,

Wd, 21 == Backward l[nkagse,

Wd, 22 ==~ STU entry adr of requestor,

Hd, 23 ~« Request Priarlity, :
Wd, £4 == Lo3]cal Unit Mumber & Event Flag MNymber,
Wd, 5 == [/0 Fynctlon Code,

Wd, £5 == Address (virtyal) of /0 Status Word,
Wd, 7 == Paramaeter #4, '

Wd, 19 =~ Parameter 42,

Wdy, 11 == Paramater 43,

Wd, 12 -~ Parameter #4,

wdy, 13 «= Parameter #5,

Wd, i4 == Parametar #%,

WAy, 15 == Parameter #7,

Ady 16 -- Parametar #8,

THF. SEND/KECEIVE QUEUES
EWETERE R SR F SRy

The Rocelye Queues are Deayss w(th |lstheads |In the ¢
entrles tnr eacn Task, Entrfies arc created and rcuse
(FIFQ) .oy SEMND or SEMU AND REGUEST Jlrectlves, 3n7 remay
by RECTJVE or RECEIVE OR £XIT Djrectlves, Ezach facelye =g
Is of tne.followlng formact

Wd, £7 == Forward |lInkaag,
Wd, ¥! -« Backward {l|nkaue,
Wdy 22 == STD entry a-dr of SEND[n~ Task,
Wd, U3 == Data Wcrd 1,

W, 24 == Jata Word #2,

We, 25 =« (ata Word 43,

Wd, KA == Dats Word #4,

Wdy #7 == Q2ta Yaorc #9,

K3, 17 =« Qatz Haord ®A,

Wd, 11 == Data Word %7,

‘W, 12 == DAta MWord #A,

Wi, 13 =< Data Word 29,

Wd, 14 == Data Word #13,
Ad, 15 == Data dord #11,
Wd, 16 == Data Werd &12)

THF INTERKUPT £QNNECT MODE

Interrupt service poytines are a part of Privijengn T33!
tnorrally [/0 Handler Tasks), and Therefeare, are ™
necesslar|y a|ways mamnry res|dent, Trass servica rqutin
may reslge anywnara In 124K of real 2¢0ress spaca, and al
executed in kerne| mode under wernel|:- ASh3,



SYSTEM LISTS PAGE

Whenever.an Interruypt service roytine Is “connscted"” - tn
hardware |nterruct, a noda Ts taken from the poo| and Se
as fo|laws, and tne |nterrupt!s trap PC |s set to
address of the fourth word (Wa, 33) of the noage, '

Wd, 8% == Unused

Wd, 41 =-= ynused i

Wd, 82 == 3TD entry adr of connect]|ng task

Wd, 23 =« "MQV ASR3,=(SP)" Jnstructijon

Wdy 24 == (second word of MOV jnstructjon)

Wody, ©5 <= "MQV (PC)+,ASR3" |nstructlon

Wd, 96 == 1/64%h hase of service routine‘’s ager spase

Wd, §7 == (thlrd word of MOV |nstryction)

Wd, 13 == "JMP  ENTRY" Tnstryetion

Wd, 11 =~ (segond worAd of JMP |nstruction)

Wd, 1?2 == yYnused (

wdy, 13 == Unused

Wd, 14 == Unused

Wd7 15 <= Unused

Wd, 16 == Unused
The STD entry address |s used to Jdentify the connect
Tasky so that wnen the |[nterrupt is "dlsconnectsd” ard
connact norfe |s returned to tne pooj, the Task’s 2001 Ut
coynt can he decremented, :



