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The materlal Included Tn thls funct|onal
speclflcatlen, Incluring byt not |Inlteg
to;, Instryctijon tires and ongrating
Speeds |s far informatlon nurnoses only,
All suen materlal |s syoject to chnanas
without notice, Conceqguently DEC makes
ne clalm and snaf| not ge |lsale for |ts
-agecuracy, o o ~

‘Un[ess SOBEIfled otherwlise, tne terms
"RSX" and "HSX=11v frply "QSX-llo",

The virtual address space 127403=157777 (ASRS 4,5,58) far the
execytlve (kerne| mods), ana for Prlyllerges Trsks (usar
mode)y s mappeg Into an area of real memory contalnina (1)
a System Commynicatlonrs area, called SCNM, (2) taa Systemts
tabjes &« |ists, an¢ (3) a set.of syproutines, caljcd Svstenm
Subroutines, that manipulate System Lists ang argvice Qother
system Jevej funet]oans, Th|s Spac describes the syctam’s
Tables 4 Llsts,

P3X~117 usas |inked |Ists, and flxend lenatr  tables, +9o
malntaln systen Informatien,

~The fixed lengtn tabies ara I|sts with elemngnts that reslAg
In consecutiva memory locatlens, Thls farrat Is used snan
Tlsts are statlc, when [!st scan time |s critjcal, or haotn),

Most |Inked Iists are |inkeq as Double Ended dueues, ard are
cajled DEGUES (rronounced deexs)’ An FSYw{{l rosue congists
of a {lstnead and |lst elemants, or nodes, clreular|y !'inked
By bYoth backward and farward polaters, The flrst word of a
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nodoe (or |Isthead) |Is a forward nolnter, 1,8ys tha addross
of the next noge (or ilsthead) [ookine forward, The sacond
word of 2 nrode (or |Jsthead) |s a backwerd palnter, 16,
the aadress of tha naxt node (or |[stnead) |ook|ng backward,
A l{stheag |s a degenerate node, consistinn of only a
forward and a backwara peimter, and Is user as a referance
‘polnt, f.8,, A llathesd |dantifles a deaue, Aand indicases
both the bealnning and and of tne cleeularjy |inked jist,
All nodes consist of two poiniers followed by thlrtenn data

. The foljowlng s a deserlption of the malar |fsts used In

THE TASK PARTITION DIRECTORY

'..?f‘”’--ﬂ.l?..-"'—;-ﬂ.--ﬂﬁ

" Tne Task.partitinn Clrectory (TPN) [Is a tanlz of slx word
Batries ‘for each Task Partitlon (1) definad at Systiem
Configuratlon (SGEN), Eamch Partition’s entry 15 of the
- followlna formati _ | . _

Wd, 27 == Partlition name (first halfl,
We'y 21 ==.Partition name f(secand Nalf)y,
Wd, 22 == 1/64th Hase adgress of narvlitlon, .
WA, 93 == 1/64th Partition size |n hytes,
WA, 24 == Hole Polntar/Occunied Indlcator,
Wwd, 905 == Partition Type indjcator,

The Partitloa namg consists of six characte’s in Hadix=%0
renrasentation, ' ~

Mgmory Partition oouncs ara restrictec to Iia on J?=word
" boyndarles, ang may oe located anywhere wlthin 124K of real
‘memory snace’, Thalr base & size are recorded {n tarms of
32enord mamory plocks, '

A Partlctlon tyne tad, 5) zeroe [s a "Syster Controlien”
Partitlion, iye,s The Svsten will icad as mary Task as
passipnle In tha Partition, For Systen rontrollen
Partltlons, 44, 4 la a dointer (1/64th reai adirass) to the
fifst "noie" (If any) witnln the Partiticn, wach hole is an
unysed bhiogk of memorv, and |5 a mujtinje nf 3P-~words In
length, T™e hojes ([f any) In a Systen Controlleg Fartitinn
are clreularlly |Tnked from «d, 24, Tne flrst two words of

[1] A "Task Partitfon" s an area of memory ded|cated ta the
exacutlion of Tasxs : ' .
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eanh nole contajn; (1) a polntpr to tne next hole, or to the
partition’s TPO entry Wd, 84, and (2) the Holn'" siza In
32=wwoprd h|ncks, wWd, &4 & wa, #5 appear as a haole of zero
slze: and are used as a |[sthead for th[o singlariyv |lnkad
T1at' .

A Partition type (Wd, 5} one ]s & ‘wiser Contro|led"
Partitlon, 1,84 The System w[l| on|y joad one Tesk at a
time In tna Partition, For User Centrelled Partitions,
Mg, 4 |s used as a “"Partition occunled fjlagh == zaro,
avallat|s} non=zero, occuonlad, :

‘THV GLOBAL CO%VOH nIPEFTORY

The~Glcba| Common thectory (GSD) 1s a taple aof four word
_entrfes far eacn GLOBAL. CJ¥MIN  RLOCX deflned at System
Conflguretien, Eaeh entry |s of the fojlow|nrg for=aty

Wd, §9 == Name of COMMOM Rjock (7lrst hal|f),
wdy, 21 == Nama af COUMON Blogk (srcnnd half),
Wd, g2 == 1/64th Rase address of COJMMIN glock,
wd. 63 == 1/64th size of COMMCN Block,

?Tne COMHON Block name conslsts of six cwaraC’erS lﬂ Rad|x=%d
renresentatlon, ,

G|nbal Comman B|nck bounds must |le on 3z2ewnrd boundarles.
‘and @3y he loacalad anywhare wlthln 1244 of real mevory
'spacs, Tnhe[r base' & slzs are recorded [n Tefms of 37=woro
memory bloGKsS,

THE PHYS!CAL JVNIT NIRECTORY

'-.‘...---------n-’-q-----.

The Pnyslca| Unlt Nlrpectory (PUD) s a taple of elght worgd
‘entries for daeh physjcal wunit soec|flec =2t Syatem
Conflguratlon, [4wen a Leajecal I/0 Unlt |s assigned ta a
physlcal] unlt, tae ovnvslca| unit Is regresentac the arddrecss
of tha corasnoacina PYND entry,] Each deylca=unit entry Is of
tna foljowling formaty

Wd, 87 == 0avice name (2 ASClI Chars),
Wd, ¢t == Unit nurmoer & Flags byte,
Wd, 22 r= Attached fijag,
*Wd, g3 == redlrected flag,
Wd, £1 =< ATL noge agr of Handler Task,
Wd, 25 == Requests aueyed courtar,
Wi, ¢4 == Unit reausst deaue forward Ilnkage,
Wi, ©7 == Unlt reauast deaue tackwardg | lncace,

/

/
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Yhe blts of the Flags Byte are used as followsi
bit=? == set whenm handlier task |g res]dent,
bite=l == set when a flle [Ss opan,
biteS »e set |f device-unijt Is flle=nrientaq,
blted <= set |f device-unit Is readab|e,
bjt=7 -=- set |f Aeyjce~un|t |s writeable,

“When the unit Is ATTACHed g a task, the Attach Flag |s set
to the Task!s STD entrv addrass) Unen tra unlt s not
Attached tn a task, tnls flag Is set to zero)

Whaen [/0 raguests have bpean REDIRENTZI to 3another ynit, the
Redlrect Flag Is set te tne PUN entry acdress fcr tnat unjt,
When 1/0 |3 not RENIRECTED, tne Radlrect Flag |s set t-e
address of [ts PUD entry,

THF- POOL

?9--§-.—.

Fmnty nodes far use In any degue are [nitlajly rrovidad Py
the System Coanflauration Routlns In the forn 2f a degue
“gcalled "The Poo| of avallabie |Ist elementa™, or the P2CL,
Wnen a noul |s nesded Yo expand a3 |]st, Tt |s %takar fraom thre
pan|° 4Whem a noda |s mo |enger neecdecs It Is refturned (23
to the poo!, ' ‘

Wnlle tha ~ost common ysase of peol nogas 1s ~with 1linked
Tists (Nenues), they are alse ysec oY the 3yster Lo create
the data portions of "System Task Directory” enirjens,

)

THE SYSTEM TASK TIPECTORY

g----.--;-u--.nq------;-w-'

The Syetam Task Olractary (STO) zrevidns Information ahout
each Tasx %taatl mas Dbdsen  [NSTALLED Inte A system, TJhre
Information renardad |{n a Taskfs $70 «ntry |s elther (1)
Tnforuatlon that s reaqylrac when The nas< (s rot achive
tvlz', RECFIVE Dequse |lstaerad), zne (2) Ianformatlon tha®t |5
renuireg *o 1013 a Tas« [nta memory ¢flz,, Task rama, disk
agdress of |[maae), ' '

Unrder RSXe11, Tasxs are rafegranced by mame, and tne ST0 s
searched for an Indjcatec Task name at sazh refersnce, The
STN 13 structured suecn that tnls search <can 9 perfarned
ranidiy, +“[taout |mposline nanlng conventlons, orgars of

[21 "Taken" ang¢ "peturnag" Tanly chanalng nads oolnters and
not moving acata, - )
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1nsta|latlon¢ or dedfcatlon of a jarge memary area,

The STN sonsists of a tabje of entry oolnters for ¢
max|mum numher of INSTALLAd tasks, and 2 fiftean word ert
for eacth Tasx thatv |s INSTALLEN, The tahle Is majntalne-
the procrams that [INSTALL and PENCVE Tasks such that 1
number of entrles [s xnown, and4 consecutlve tzhj|e wor
polnt .ta Task STU antrles ordered ajonabetically by Te
Name/, : . , _ ’

The fourtesn word nlgek of memory for a STD antry s Tak
from the POOL when a Task |s INSTALLac, and ratyrrned wher
Task s REMQVED, :

Tnus. 8 Task nams may be foung rapidly (via rinafy sSearct
~an4 memary |s not dedjcated for STC antrlaq untl] it
- neednad, :

Eagh STD entry |S of the fa|lowlng fofﬂatt"

We, £7 == Task name (first half).

Wdy, &1 == Task name (secaond najfl,

Wd, 42 =< Defayult partition (SPD antry agdress),

Wi, §3 == Default Prlorlty 2 ynused Byte,

Wd, 4 == Flans Word, \ ;

Wi, @5 == Sl2e of resldent cade ('oad lﬂase).

Wd, g5 =< Max Task size, .

Wd, &7 ~= Max Pool usage,

Wd, 19 == Poo| usage, ‘

Wd, 11 == Task RECEIVFE Dasaue forward llnkagse,

Wd, 12 =< Task RETEIVE Nenuye rackward ftnradje,

Wd, 13 == Ofsw agr of Tesk famge (flrat n=if),

Wi, 14 == Dlsk adr of Tasx [mage (secnnd "alf),

Wd, 15 == D15k adr of Cherkpolnt Image (first nalf),
‘W4, 16 == Dlsk adr of Checkpafnt Image (second natf)

The Task name consists of six cnaracters In racix
~represantation, '

The dafault Partition Is repressnted ov 2 nolnter (addre
of an en*ry In the "System Partlt|on Directory”, «h
provides the Partlitlon’s name & deflinitlon,

Tne blts of the Flags %ord are used a3 foilowslt
Bltw? == Set when Task |s actlve, :
Ri{t=! ~« Set «han Task.is Flxad<ln«namory,

Blte? -= Set w«he= Task |9 cnacpeintea,

3]ted -« Sat wnem Task is clsabjed,

Blt=4 == Set when task |s balng flxsdelin=memary,
Rlt=Y == Set |f Tasx |3 mot~=flxahrle,

Bltwf == Set |f Tass may pe checkpo|7%9q)

Rit=7 == Set |f Tasx may be dlsahleq,
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THE ACTIVE TAS¥ LIST

é..”---';--uo---f.‘n

‘The Active Task Llst (ATL) |s a prilarltv ordarea Ilst
active Tasks, 1t consi3ts of a degy3 wlith Ijsthsag 11 S
and a node of tne followlina format for each actjve taski

Wdy @9 == Forward |Inkaae,

Wi, 21 =< Backward linkage,

Wd, 92 == STU entry pojinter {Task [0,

Wi, 93 == Run Pelnrlty, & unuysed nhyta,

Ad, 04 == Run Part{tlon (TPN entrv ngiress),
Wd, ©5 == 1/64th rea| addrass of |o0ad [made,
WA, 4t == Task Status & I/9 ln Precass Count,
We, £7 == 1/U Requests Pending CounT™, '
Wd, L0 == Task!s Event Fiajs 1-19%,

Wd, 11 == Task!s Event Flags 17-3¢,

WA, 1?2 == gEvent Flaos mask, ‘

W, 13 == Event Fiaas mask,

‘WA, 14 e= Event F a5 mask,

Wd, 15 ==~ Event Flags mask,

Wd, 16 == Unused, .

"Thls |l!st is ordered by the prlorlty 2f the active Tas¥s .

s used _to drive the system, The order In which Tas“s i
"conslderen |s determinea by Scanning the |lst, and
actjon to Dbe taven 13 determfred ny exsmining tna T
‘Status Word, Feljowlna Is a fIst of Tase status vajuas
their meanlngs, ' '

B e« TJask nzads memory

32 =« Task L5AD raquest gqueyad

84 ==~ Task lcadaq suceesSfully

3% =~e Task MNCT successfyily |oacad

19 «w Task 15 runnijng

12 == Task RPE~0°0 rsquest Gueued

14 <~ Tasx recaoraed successfully

16 =~ Task MUY sycenssfully recor~er

27 <= Task walting for an Evert Flaz 1+16 (6 e 35et
22 ~= Task waltina for an fvent Flzn 1737 to pe =2t
24 -~ Task waltina for an Zvsnt Flac 33~47% to b2 <=et
26 =« Task walting for apn Event Flac 49«61 tn be seb
30 e~ Task waltina far an Event Flag Ll=%4 to e sel
32 =« Task SUSPENDED ‘

THE CLGCK NUEUE

Pogvramcwsmreew

The Clock Cueue Is a deaue consisting ¢f one nnde for e
oparztlon to bs gperforied at same ti~e |n *he futura)
"tlcks tI1! dua® count [n the flrs% n3<e of tna Cjrck 7
Is decremented at sach cleck tlck yntjl "anae hgcoumes
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(count |s zero), at which time the
The noceS are

performed,
Wil coms due,

Wd'y
Wd'y
e,
Wd'y
Wd o
W',
Wely
We y
Wd'y

Wd,
"d.
Wd
L
Nd.
Wd,y

M1

£75] ==

o2
o1
Le
R
ga
S
g6
7

17

‘lL

12
13
14
15
16

Tha Sequest
N e= Mark
4 w== Tasx

- Tne Fvent Flaqg Ranae (wd, 4, Syte-i) s

whlch range of 16 Event Flags 13 %3

PAGE

Indlcatend oparation
|Tnked Tn tne order [N ahlch t

and ape of the fo]low([ng formatl

Forward |linkage,
Eackward linkage,
STD node age of raquestiarg
ATL node aar of reguastine,

Ticks behlnd praviouys reaq (nlonh order),
Tlcks pehind rrevious req (low arser),
Request tyoe Indlcator & unysed gyte,
[(MT1 RIS source operand 0 sgt fiay,

(MT7 BIS dest address (rernel
set flaa,

virtua]) to

[T51 ST antry adr of scnaguled Task,
(TS Pun Priority & unusec hyte,

(T57 Pun Partitlion (TPO entry adrl,
[T51 Reschedule [nterval (nigh ardari,
[T51 Psschedule Intervai (low orcerd,

ynused,

Mapk Tlme entry'only
Task Schedullng artry only

Type (Wd, 4, dyte=?) |s ysec as follodsl
Time reqgyest
schedule raAquUssSt
2 we Ny|!lfled raauest

lastructlon) If an Event 7lag Is to be $2%,
def|ned as follow3i

N we Eugnt Flag 1-16

4 == Event Flag 17=32

? == Evgnt Flag IZw43d

3 -« Event Flug 49n04

ysed to [ladl
ne Se* (hy

Tne run5es

The BIS Instruction sourcs oparand (wd, 5) [nalcates whe
an Tvent fFlag

range Indicated

Words 12-15 ara not ysed If the reqeust Is

THE 1/0 RENUEST AYRUE

s to ba sat,

fn the previous byte,

A

?-'...----'....'--.---;

ang 1f so, whien flac wjunin

mark T|=e),

Thé.I/O Reausst Oueue |s a Deaue wWlth I1sthead n

Pnyslcal 'Inlt

Nirectry eantry for the urlt to whicf
ronuest has bean aueusd, Each 170 Request nnas |5 «of
folloaing formaty : :
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Wd, Y7 =« Forward ||nkaqe,

Wd, @1 ~- Backward linkaga,

Hd, ¢2 =~ STL entry acdr of requestor,

Hd, 23 == Requast Priarlty, :
Ad, £¢ == Loglcal Unit Murmber & Event Flagy Nywber,
Wd, 5 == [/0 Fynetlon Code,

Wdy L5 == Addreess (virtyal) of 1/0 Status Word,
Wd, 457 == Paramastier #1, ’ '

Wi, 19 == Parameter #2,

Hdy 11 == Paramater 43,

Wd, 12 -~ Parameter #4,

ady 13 «= Parameter #5,

Wd, 34 == Paramatar 8%,

WAy, 15 <= Parameter #7,

A8y 16 =< Parametsr #8,

Trf. SEND/KECEIVE QUEUES

A At AL AR DL R R

The Raocelye Queues are Deayss w(th |lstheads In tpe ¢
~entrlas tor eacn Task, Entrfes are created and ruay

(FIFQ). by SEMD or SEMU AND REGUEST Slrect|vesS, 2an” remay

by RECTIVE or RECEIVE OR <XIT Directlives, Each kacelye =g

Is of tne.folloalng formact

Wd, ¢7 - Forward |inkaae,
Wd, ¢! -= Backward ||nkage,
Wdy 22 == STD entry adr of SEND[n~ Task,
Wdy U3 -« Data Hcrd 71,

Wi, 24 == Jata Word #2,

lﬂ'dg 25 we 0ata Ward J3,

W, & == Dats Word #4,

Ady }7 == (2ta Yoarc ¥5,

K8, 17 =« Datz Word ik,

Wdy 11 =~ Data Word #7,

‘WO, 12 == DATa Mord #A,

Wi, 13 =~ Data Word z9,

Wd, 14 ~= Data Word #1137,
Ad, 15 == Data Yord #ii,
Wd, 16 == Data Werd 12,

THFE INTERKUPT FQNNeCT MODE

heddl AL L AL I RN R R I IS S N Y

Interrupt service poytines are a part of Privilengn T3
(norrally [/0 Handler Tasks), and *herefeare, are n
necesslar|y ajways mamary res|deat, Thase servica ragutina
may reslge anywnara In 124K of real agaress 5paca) and al
executed (n kerne| mode under werne|: ASA3,
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Whenever.an Interrupt service routline Is veonnacted" - tn
hardware Interruct, a noda s taken from tne poo| and se
as fo|laws, and tne Interrupt!s trap PC |Is set to
‘address of the fourth word (Wa, 33) of the noae, '

Wd, 8¢ == Unused

Wd, 61 == ynused .

Wd, 32 == 370 entry adr of connectlng task
Wd', 23 == "HOV ASR3,=(SPY" Instruction

Wdy 24 == (second word of MOV jnstruction)
Wd, @5 == "MMQV (PC)+,ASR3" |nstructlion

Wa, 06 == 1/64th hase of ‘'service routina‘’s adr space
Nd, §7 == (thlrd word of oY lnstructlon)
Wd, 13 == "JMP ENTRY" Tnstruetion

Wd, 11 == (second word of JMP jnstruction)
Wd, 12 == ynused ‘

Wd, 13 == Unused

Wd, 14 == Unused

Wd, 15 == Unused

Wd, 16 == Unused

The STD entry address IS used to ldentify the connect
Task, so that wnen the |nterrupnt is nqiseconnectsd" arid
connact nore |s returned to tne pooj, the Task's 200l
coynt can he decremented, :



