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;ouLllneﬁ thoe mﬂdlL1LmL3Qﬂ carried on
vhick  anables rhe  opevating  aystem to address 128k or 2M words memory.
C*wreher Teatures ndve'ﬁaﬁn‘addﬁﬁ vo the ofs, to allow on line loading ot
apw oor wodilfied casks,  This manual also outlines some of the concepts

I”‘ 1O

o 0 b bR

e 5;'81‘3'813&;'.1’&;’(3;I’Iult‘i,w'if}«'.lb‘ii'i‘fiﬁ} Lk mull wp ey al 11’18' k:!'u i Cdevi boped Li‘f 101

bamived tooorun o off - the BEC PRP-13 range of computers. Thic report

Qsed,,im SMT ke achiewe  task: changiag a. wc)l as, how the sysLem is put

,~ﬁ¢gc£hexgu

tThis zapof fﬂxhﬂmld be read in con;unctwon wLLH the rcfcrenca 1 to gaxn a

© full  understanding of the ofs. Thiz report does not replace Refnrcnca 1

but explains Lhe‘modiﬁi ations carrigd out to include bpmoxy Manahemenc.~,

The 'aparahing system = was renamad Devalmpgd' SMT (DSHMT) to disangumsh
barwesn xho 101 developes o/s and the AECI mod1£1ed vers;nro“

‘Réasuu f@rywodification

fhe SMY o/s is used extensively within ARCL.  The o/s has certain

Timivarions  which have prevented further features fron bexna adaed to the
computer systems - running on SMT.  The prime limntataona was that the ols

did not wril’ e the menory managenent vnit (wau) supplied. by DEC, ufed in
gsonjunction with  the Iﬂpmll~praégs&0rs¢, This has limited systems to 28k
worde af memory. S RN S e

CThe ofs bas now boen upgraded ca‘mr’lzze the mmy 1nd to-address l?ak words
asiag £

?9 18 hit~aﬂéress‘hus or 2M wurds uamng the 22 Biy Bus,

Fhe report ouL11nL the prﬁcedurcs Lo deaxgn & system which can cater for

*ask&'np bo 1Ak warﬁq long and a common arca of 4k woxds. ‘Tne method used

Le ”hiﬂﬁ? fh** dascr;p@d in App@ndlx b.;
5 -
T i

Creo SHT o include memory management
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B .

RETFIN tokes the task number in zURTLk ansl i”plﬁb&h h&;manhiﬁ@khﬁgif‘
 replaced the task may continue frow whare t bofs

B2

Memory MdnapemenL Ph1Losophy/lmplenenLatiouf;

~ DPscr1pt1on of SWT Pr10r to lnLroduanoﬁ mL 1ne WodlilmaLzonu
‘:SHT is a Small real time . 0/5 d;blpﬁpd lo vin on the Dha PIP=11 PlOCES:QLS :
The ~o/s  supports 16 user tasks and provides f86111L’eS which control the

' 1nteracL1ve and communzcatlon beLween che ‘Laske and Lh? ouLélde world

*The user tasks gommunmCﬂte with chw 0/5 via ‘the task and faclilLy conrral

procedures.‘ 1t is these pTOCGdUIbS anG the’ clock Lask which control. rhe

',task changing mechanlsm oﬁ SHT. (QLG Tigure Bl}

~ A task change can occur du& Lo 3 p05$1b1c reaqonsv ‘

1 A task COnLrol prcc was cnlled
© 24 A facility conLIal proc was called, : B 5
3. A clock interrupt occurred which forced the prccpssoz to pxecute
o thw PLGCY task and then pr0cedes Lo CHAhG,. ' : -

';(cee Tlgure B2)

CAfter che : ecution ‘of any one of these procs, the machlne proueﬁes r‘
‘-execute thn SVC proc called CHA&CE whxch executes as an H Lask\

, The proc ;CRAN 3B merely selects ~wh1¢hftask;tc run-aft oy havxng firsely
checked that the event ) is empty. 1f the event Q is not empty it calls

RETEY whichyevoales the event Qs

1f the évent, Q is empty it Lhecks the STAT word of the hlghesL prlor:ty e
"task to see if all the conditiong are OX to run it ive. STAT=0 ..., nob
: stopped or dslayéd or saztlnﬂ Ecr an ‘event . e R :

CHAﬁGE conLlnuﬂs dOWn Lhe STATAD array (b;nce it Was‘ sl up‘in SETﬁMQ in,“~H

priority order) untll it flﬁd& nhe hlghasL prlorxty task with it's STATUS.
word: Ok. : :

CHANSE . then saves che task . number in- GURTE% and then mailu RETFl which

sets up the Lask environment to run the task.

'Av,task‘may,alsa be interrupted. When this occurs the task state i& saved
by a CALL of PIORTL; which uses the hardware stack while executing the

servicing routlng. - After the interrupt servicing routine has been

‘completed, the routine may either terminate by putting av EVENT in ahe a
- which ef[cct;vely calls CHANGE or a call may be made of RETFIN which

contlnuee thie nwacutinn of thp 1ntvrranad task‘k {geg Fipure B3}

with ‘the wvalues saved on the stack., Ouee

che vepisnays

BHardware Considerationy

fhe wmu. has 2 modes ol operaters. The one being "Keruel' mode and the
~other “USQr'mude”, L ~ e = N L o

To kecp SMT us snmple as poss1u10 iL was decided £ kg 9!»;11“5/* o
ser Lask opelnres in Kernel mode. e : _

- B e k

P I
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v Th1J 1mplxas that blts 12 13;~14;f15~o£ Eﬁg}?SW’has to be 0 to operate in
‘the Kernel mode. R R | S S e

‘°fThé Virtual qddre551ng spdce of tbe miny has a fnxed 1Dngth of 32k words.

 This length is -divided into & sections, each of 4k words length. Each

section has 2 rLgLsterq associated with it namelv the PAR (Page address -

;reglster) and the PDR (Page dcscrlptlon rag;saer}

 The PAR concalns a mapping constanL to whxch the v1rLua1 address is. added,
i Thls new*address is the new address mn physucal memovy

The PDR provmdes' 'infbrmatnon o &he processor on the ’séctIOns

aBBeSSlblllLy (rea*/wrlte, wrlte only etcb lqngth ctc.~

‘For 51mpllcxty sake the PDR have been mad 

‘a~acce551b1e and upward expand1n5.

;The mmu has a sracus reglster 0 (SRO) wh:ch canalna the abort etror flag,i;
memory management enable mode »of 0perat1ng, various: other malntenancc"

“information.:

“To enable “the mmu bit 0 of SRO hASfrs contain a zero, ouherwxse Lhe g
virtual address COlnClde w1£h the phy51CaI addvess o mmu does not map tha,,~

VA tc the PA

‘Stacus reg;sher 2 (§R23 coftains . the last snshructzou address at the tlmc
of a mmu ahort. ths Leglstef can’ ba v‘ed ro find what caused the mmy

érto:.f

1f 'an mmy error occurs the prdcessbr tré@ﬁ to location octal 250. A trap
- handler has been written to save SRO and ak? so that when RRGEL is called'

they may be printed QUL.f}

Rbference 3 SAuuld be consulted to abtain uétalls of the,above.' '

: Memory Managnmcnt

~B3‘i  Introduction'

The modifmciticns carried ~out Qera 'm1n1mxzed so that a few new
concepts - were introduced to SMT as possible. This section provides

thc desxgn phxlosophy used to achievw memory - managemcnt in SMT.

~33;2 Mcmory Manancman Ph:loSphy and PA >)woppxng

The basic concepLs of memory manwgemunt luoq in mappmnp What thel

mmu does  is Lake a sinple virtuval gpace address and maps it into.

~ physical space address. The actual locatiow in phys;cal space 1s7

glven bvj the cunsnnan lncared in: nh@ PAR's. .

This idea ‘has been cxrended Lo abintlde with tabks. “The approach,'

~wsed was Lo asslgn each user tosh a set of PAR constants. Every
‘time a task 1s to run the operating system installs the user task's
~relocation constants into the PAR registervs. This briugs the user
task into scope before it procedes to O\QCUC@ the task, This is a

simple yet effective method in. detaxmmnxng whore Cha t)sk is sitting

in memary. (5ee T’ ure Ba)

' Lflxgd s0. Lhat for all the tasksf}ﬁ
‘the same “constants. capply i.e. all APR nﬁCthﬂ are 4k 1ong, taad/wr1Ce.

.




 pigure B4
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1t scemed logical to put the swopping of the PAR's at the beginning

of RETFIN, d.e. the task PAR constants are installed into the PAR

‘registers brxngxng rhc task 1nLo scope. Only thcn is an UﬂWlﬂd of,‘
the task reglsters mad S o : -
:':.By ;doing it in the manner described above, the vhole interrupt
handling mechanism is not affected: R S

fB3.3,;PARVAssignmehtS~‘

j_AELer thlﬂQ dcczded where the PAR constaan are to be SWOpped the'
next qucstlon was whlch PAR constants should be swoppcd. e

vjkThe phllosophy used i shown in Figuxe B5.
The le&t Lhree pages APRG APRl and APR2 were made Elxed in memory, :
i.e. they contain the same constants 1rreSpchiVL of which task is
runnlng, lﬁplylng that Lhe Qp&fatlng syatem will always be 1n scope.~

’ APRQ,and APRl contaln the operatxng s/stem.

“APRZ“has ‘been left‘aside for use as,a database/cbmmOn'proc/commoh
~-data afea-.‘k" T : : & : -

i'APR? has aIso baen made flxed in memory and is Lhe qystem 1/0 page.

This 1mp11es Lhat 1nd1vzdua1 user tas&s may hava a maxlmum Iength oE;’
16k word% each, occupying APR'S 3,4, and 6 : : - :

,‘Uich modifications the ‘commOn ‘area may be expandnd to 16k words'
‘length and Jndmvxﬁudl tasks of maximom. 1ength 12k words. ~

: Tigurc Bﬁ and B7 Llluscrate Ewo tasks r851d1ng in vlrtual space and
~how. they map to phySLcal aﬁdr&sses.]f ST ;

‘;{User Task %tanhs

j SMT supports RT’/2 is a sLack based cperaLinb sysLem in whmch the state Of,,-
a pivern. LaSu may be given by the lasc link cell on the stack :

»Each cask;‘hag ko have 1ts own sLark. Nan Lhe xntxoduchon of memory
. management the stack could ocither have been placed in the common area,
" with the result that a large portion of the common area would hava been
- lost dua to Lhe unc1051on of a]l the user‘ ask stacks, ,

Thus each bask carries with it’in;the usar'task space,f(abOVQVthe'comm6h~

area) its own sktack,  The operating system link to the stack at

initialization time. (See Section B6 on run time linking).

‘Theijnnmﬂ,Arga pii , ‘ [

The system has been designed with a common arca of 12k words i.e. in
APRO,1,2 we can install the following: ' f

- SMT operating Sydugm Capprox. 7k words long).
. 1/0 drivers with Inflers dcfxnac hy thv nser,
- Database. : ,

; Common data bricks

Common proc bricks

R

>,




G

i R e NN

2 SHARU)DATAENNCKS! |

. APR O

T ¥ e —ETL

i ‘Figuré'BE'

 VIRTUAL ADDRESSING SPACE

ALLOCAT(N&&(PH?OSGPHY

IO PAGE

Sl | 60 000 —=—
| DATABASE ' |

'SHARED PROC BRICKS

1 40 000

| 20 000

ols .

 START ADDRESS OF ALL TASKS THE SAME ie 60 000,

. TASK START

Caene




L

 aovwis/o

SR |

. B e T s pwoa o s O
= S e e e e e




. .. .~ SNOLLYOOT1 . SINVISNOD . SNOtivdOl . SINVLISNOD - SNOILYDOT
w oo ossaWaaYy. o TMSyL . ssa¥ggy oLMsvL L e8IAAY
L : : COTIYOLYIA CONINIVINOD 0 1¥DISAHd - DNINIVINOD IVALYEIA
e . S¥3Lsin3y b O S S . sw¥ILsiOoI®w :
‘,,.;m,& S REEEEEERRKKE ™ dvd

y . \

\A\

AR

~ Tigure B'i

10—
)2

o AT G e

e Lo | - T : ,, ,, g, | mo,& o;
e e mzm ddvin nwu Hoav. éﬁﬁ:%a Om
in sl Lt mmmxma4 ..Em.,rmmz z@ n%ﬁ 40 NOI B@




 ,£f'

 higareBs

R

pont o]

SMTJOB ~ |

. STACK

TASKSTK

Sadng AT T

 USER TASK

 TASKSTK ADDRESS

50f002 v,A’

et MODULE SMTTE -~ .
60 000 g R e

~ SMTJOB ADDRESS



“B6

e oy

Ltﬂu» % & 'RnL % are all areas which more: than one Laak uses. ILE only one
task uses # particular brick it is obvious Lhat Lhc hr k4ahou1d not be in
vhe womnon area buL wmch the rask, : E ‘ '

‘The 'above‘ menpioned 'arc35‘av nlL Lask bujlr ca foam one image whxah 1s“,
“inskalled in?hhe bottom 3 PAR pageb. : i

 Once  having built this common area, the symbols definitions table is used
ko task build the user iaéks ‘ ~ DRl S : ¥

Noter If a chanye {s made to the common area all uhe user tasks have to

be rcbuxlt since fhey all lxnk ko Lhe conman areas

: LGkxnp of User t asks,to o/5¢.i'

- The original ST with all the user tasks were >u1lt‘as”one,xmage; The
~ stack and task entry points of each task were passed £o LhE-O/Sfétacask -
"bu~1ﬂ rimé, Vza thig poxﬁter TleN : , Lt

- The new 'o/s has the Facility to relond tasks at  run time. This |
' necess;LALed the concept of lmnk1nv the o/s to the thks to be changed.

What was decided ig o bU1ld each task thh a’dummy module (SMTTE) at the
‘base of each task. This modulg_concaxnlng‘z INTS, these being the stack
“and task entry point. These 2 variables are put in:thé data brick at task -
‘build time.  Each task iy task built individually with the symbol
=definitian tablcfprmduced‘by~RSX«11H%(Sea Figure BE) of tbe common area.

At 1u1c1dli¢at1@ﬁ time wheu the o/s runs for the Cirst time, the o/s takes
the stack address {which is also the pointer to the SVG DATA ‘area) of ‘each

kask and puts 1 in Lh& aable called GELL in TASKDATA.

Ragh  task iz ‘ﬁlkiﬁl)ahd by Lh 3tacl inzt;alxzaLlon prov U%ERTAS&LHIT.~

(see  Section Ge. v, this proc initializes the table CELL ¢r TASKDATA and :
alse puts the tas’ ensry po1nt onto the Lask bLﬂGk. ‘
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PART G

- NEW OR MODTFLED PROGEDURES BRICKS, DATA BRICKS AND MODULES

CNAME O N/M MODULE - REFERENGE
. New SMT Modules = co = DSMTUZ2 LR FERR R o R
L e T D . e CDSMIB4 T SC1.2
o= CTUDRV. o 1.3
S = USMTCTLA e Ol

- OSMTTE . CLl.5

PDSMTBL  C2.1
DSHTBL = C2.2
DSMTBL - 02.3
DSMTBL . G2.4
 DSMTBL C2.5
_DSMTBL o G2.6-
- DSMTB4 ~  C2.7
DSMTBL ~  02.8
DSMTBA c2.9
- DSMTB4 o cC2.10
TUDRV. S C2.11
DSMTBY  C2.17
CDSMTBL o C2.13
DSMTB2 . C2.14
DSMTB2 - C2.15
- SMTCTLA  C2.16

New or Modified SMT procs -~  SETFMQ
: STy © ~ - USERTASKI®IT
g SETPAR
© = STPAR
~ GETSTERP
= SET STATADS
.~ LOADER ‘
= RETFIN
= LOADER CONTROL
o~ tuse -
—  WORKTU
o= BEGIN -
o~ INTPTS
= ERPRIN
= START
-~ INSTRUCT

ZERZEEZEER R R EZ R T

CDSMTUZ . 3.1
CDSMTU2 - 03.2
= ; SMTTE C3.3
-~ TEP DSMTBL . C3.4
= TASKDATA : ‘DSMTB3 03.5
o~ TUSBLDR N DSMTB3 - . GC3.6 -
-~ TUDRIVER2 . N DSMTB2 03,7

| New/modified SMT data -  LDRDATA
- STEP

B S A A

* NEW or MODIFLED

-~ 10

it

-

Tt

T A S
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G New SMT hodules

- C1.1 DSMTUZ
:«,Tﬁis;kmbduiéf'contalhs ';wo, ddLa brle% namcly SMTDATA and LDRUATA
These  bricks contain all the data requ1red to bootsanp che system o
as well as all the use " task data.

Thls module w1ll nlways be lOCdLEd between octal 400 to octal 1400

Thls modulc is 1oaded aL bootstrap tlme as well af‘ﬂverytlme, a cask
o is loaded uszng Lhe LOADLR TA%ksyf‘ : : ; ;

' Forf a completa ﬁe bxlptlﬁn of the data br1cks see Segtlon CB 1 and' '
c3.2. , ; , ; ;

. C1.2 DSMTB4

~ This module contains the LOADER task and all the procs reqU11&d to
:control the anomung data Erom Lhe TUBS , :

. C1.3 TUDRV

This module contains a TUS8 loader program. See WORKTU in Section f‘i 

~C}.4V'SuTCTLA

The control A task?has becn 1emQVed s a syscem task frnm SbTEZ and"
L Mow appears as a user tﬂsk» : , c

‘Theref are 11m1taticns Lo domng hls, that ms, the user can ncu lookf_'
at data  locatiouns in the common area, i. e. o/s, dauabase, common
data bricks and common procq. Data bricks in the user task avea is

‘ noc aCCu551b18, with thl& vprslon of nemory managed SMT. ‘ :

Cl.5- SMTTE 

This module is used when a user task is built ionto a task image.
This module contains a data brick: STEP which 1nsnalls the address of

‘the current task ‘stack and task entry point at -the bottom 2
locations of the task image. Sce Section 3.3, : o :

w11

[P EE N W
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Gl New SNT Modules
DSNTUZ
,'Thié mddule‘ contains t “data brxcks namely QMTDATA and LDRDATA:
~These bricks ~contain all Lhe data requlred Lo -, utscxap the system
‘as well as all ehe use task daLa.~ ' : B

ThlS mcﬂule w111 always be LacaLed becwnen octal H00 to octal 1400

"‘Thls module is’ loaded at boacstrap txn& as well as everytlme, a task '

is. 1oaded usmng Lhe LOADLR TASK.

For 'a, completc descriptian of the data bFIC(S qea SLCtlon c3. 1 and,fﬁ
c3.2. :

DEMTRE

, Fhis‘ uﬂdulé containg thq LOADER Las“ and- all the pIOCS requxred to‘~
~control the incoming data from the TUS8. :

TUDRY

‘This module’ Contain5ga TU58‘1Qadef'progfam,‘ See WORKTU in Section
e & e e R gl

SHTCTLA

~The"conLrol A task has been rémcved as. a system task from SM?BZ andf‘

now appcars as a user task,

There are Lxmitacians to doing this, that is, the user can now look
at  data. locativns in the common area, i.e. ofs, database, common

data bricks and common procs. Data bricks in the user task area is
not accbssible, with chxa version of memory managed SMT

ST~‘ T B

~ This module is wused when a uscr task is built into a task image.-

This module conbaxn& a data brick STEP which lnstalls the address of
“the current task stack and task entry point at the bthom 2
locahlonq o[ Lhe task image. See Sectfon 3.3 SR : :

PRFTE
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NEW OR MODIFLED SHT PROCEDURE BRICKS

G2.1

SETFMQ  MODIFIED - DSMTRY

SETFMOQ beiﬁw,‘the STARTUP éask‘ is the Eirst task to run when che

‘Vsystem is started or restaried. The function of SETFMQ has not been

altered,  but the ploc has- been preatly wﬁdltled to facxlitate the
1n1L1a11/aL10n af the user tasks. S ~

: SETFMQ has bcen d1V1ded into 3 sectxons namoly'

f1. the static xnleallzaL1on of the arrays, qucue etc
2. the dynamic initialization of the system Laskq .
“ 3y the dynamlc 1nianllzat10n of the user task.

 '(Sec Draw1ng Cl)

;"OnCe~ ail the system tﬂsks have heen 1n1L1a11zed i.en (1~N9TS&) thek
STATADS = avray is —set up and contains only the system tasks in it.
“The reason for doing this is that once the loader starts load1ng the
user tasks, the manner .in which i1t operates, requires that other
‘tasks are running, since itfis;an‘ihLerrdpt lrxven loader.

:;thle ‘the LOADER is 10adina ‘che user tasks hhe system tasks areff
running, especLally the: Eall back Cask : ,

For this same reason the aTARlUP task tow haq a priority hlgher than

the . FALLBACK ctask. 1f this was not the case, the processor aould

never rvLurn to S” 40 since cze FALL?ACK task woulc aiways Yun.:

: when‘ SKTFﬂQ is  completed the task is SlOPPED “and will never be

started a?ain‘ This implies that the STAT word of - SETFHQ wxll never

be 0 and then it will never run. ‘l e.,thc FALLBACK cask w111 TUn in

~the nornal mannerq

The‘ 6nly ‘time SETF PQ will run after starLup is when it becomes the

SEL - Laék., There is no problem here in that when a call of RETEV is =
Smadey CRETEV calls the SET task via RETFIN and not via CHANGE. This

- implies that RETEV forces the processor to run the SET task and does -

not use the CtANGF cpcxon to check the tasks STAT

The processor F;rrt chacks‘wheuherfall the taskslhave been loaded
S previously by checking the f[lag LOADEDFLAG. The flag is statically
~loaded = 0 and is made = 1 once all the tasks have been loaded the
“fivst time. : : L S : e

1F LOADEDPLAG is = 0 it then checks rhe tasks First ?Au'valuer(PARS)k

whether the task exists. If the task exists PAR3 is non zero.  1f

it does not exist it.is = 0. If the PAR3 value does axist a call of
LOADER is made which loads and initinlizes the task. 1In this manner

all the tasks are loaded one at a time. When all the tasks are

loaded LOADFDFLAG is made = 1. RS : o o

If LOADEDPLAG = 1 it implies task has been loaded. It then does a
further check to see whether the task was loaded sucassfully the
Lirse  rime, Each task has a byte culled BADLOAD. This is non zero
"4f Lhe task was wvot loaded successfully, Therefove if a bLusk was
not  loaded sucesafully the stack is not initialized and the STAT

wcrd 15 made non wero Ciovn STOPPED)

- 12 -




MODIFICATIONS TO SETEMQ TO LOAD USER TASKS

INITIALIZE
SYSTEM TASKS

(R NOT 1st TIME AROUND
SET UP STATADS e
WITH SYSTEM
TASKS ONLY.

15t TIME AROUND

L ‘Atx ; :
No~, usm \'Fs,

TASKS.
l UADED

check e
LOADED FLAG | S <

| LOAD ¢ INITIALIZE | = : - X
EACH TASK W{TH. . : iy e
PAR3 DEFINED T o : LOADED

£

’i  CHECK BADLOAD ) ] .
CPUT STAT |7 . [ INITIALIZE TASK
= NOGO | PUT BADLOAD =

NEXT TASK

5

[ INITIALIZE STATADS
| WITICALL TASKS




 Thé ’éthet: p0551b11ty is 1[  the 'ask had already been loaded
~sucessfully. o TE this is ‘the case, the Ldsk stack is 1n1t1allzed by
‘a call of USERTASKINIT. (oee section 2. 2) '

 Once all the user . tasks have been 1n1L1allzed and loaced (1f run’ Eor;

the first time) the array STATAD s  set up again by a call of
SETSTATAD proc (see section C2.6).  But now the array is set up with

iy both the user and system»taskss~

The STARTUP task ends off with a call of STOP whlch STOPS itself and

this part of the proc will not run agaln.,p

,;USFRTASRINIT

The procedure QSed to 1n1t1a11?a a stack Eor a user task has been
removed,  from SETFNQ and put into snother proc brick. The reason

for sepgratxng “the 'procedure, ~is because a user task can now bek:
‘1oadcd on line. Once loaded the Lask stack has to be reinitialized. -
“This - ~done by a call of USERTASKINTY from the loader proc. This

wou 1d nnt be poss;ble if the stack 1n1L1a]14at10n procedure was left

'w1ch1n SLTNO

USBRTAS»INIT cdntrdls they 3 ;step; nQCLSSary Lo 1n1t1alize a user‘
~task stack as outlxned in Sectlon B6 and Figure C2. s :

Th proc flr&tly fxnstalls the Cask PAR constaan in the mmu whlch
putg tho tas% in. scope., hms is donc by a Lall of SETPAR =

i it . then cxtracis the 2 entr; poxnts 1cqu1rod to Lnitlalxze the stack,

from the bmntom oi the task 1mabe by a call of proc GFTSTEP

' With ﬁhﬂ~ entry ‘points ~in dﬂtd Erxck TEP a call of the oxiglnal
STKINIT initializes the user ask stack. ' : :

“New SMT Procs

.3

CSETPAR NEY D%MTBJ

1When the %ystem is bcln? 1nmt1alxzad for the first cime,“thé  ‘

processcr executes Lhn proc SETFM) which is Lhe STARTIP task

‘SLTFNO 3n1tia1izes all che ‘sLacks i.e. sets up the 8VC data areaf

pointer, RO as well as the virtual start address of the base proc.

Tb:'inftializ ~.the user Lﬁsk, the U%hRTA%\INIT proc fnnéu cnllc
SETPAR to install the task PAR constants in the mmu. This is done
by jumping to the label STPAR (see section €2.4). Ou teturning from .
STPAR the wuser task stack and procs will be in scope and the stack

can be set up. i
Thé,papﬁmetef passed to the proc is the USERTASKNO.

. STPAR

This procedure s used to set up the PAR's from the data contained
in  LDRDATA for o piven  task number.  This proc is used at

Cinitialization and  rask changing time, Only usor task PAR's are

changed.. This task was not written in RTL/2 since and RTL/2 stack
envmrmnmvnt doos not. ex1nL in RETFLR Lo support sdek manlpulaLtons.;

— 13
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G2.5

2.6

The proc users 3 words of stack for the calculations of the record.

‘length.  The stack used is the stack of the precious running task.

The locations used on the stack are above the saved rcglscer and so

the secur1Ly of the Lask is not endangcrcd

‘ ThlS PAL proc is called ether fxom SPTPAR durlng start ‘up lee or

ﬁrom RETTIN at’ La%k changa time.

GETSTEP

the 'STARTUP‘ phasé»f han all the taskr are belng 1n1L1allaed &
GETSTEP is used to get the stac! and taslk entry point ELom the first
two  locations' of the cask image. This proc moves ‘the entry points

'Erom _vircual locations 60000 and 60009 £o Lhe data bthk 1EP, the;ﬂ“
data being maanulatLd by glklNlT() :

SETQTATADS

'SET“&ATADS is . the ptogédure'»which',séts,;up'nhe STATAbS‘a:tayiihf

priorltv ordersy

"The STATADS array is an array used b) CHANCB to decermine whzch task

to A

The array is an axray of goxﬁrets wbigh pOlnt to the Lash STAT word.

"‘ The array is arranged in task priority order with the highest

~priority at the  top and gclng dowe with deerecasing task prlorlty

This’ array is set up by Lhe STAKTUP task (SﬂTYVQ)

CHANGE starCS at the first addxess in ST TADS and checks if the STAT

Coword (is = 0 i.00 re cady to run. 1t continues down the table untll it

f1nds the highest priovity Ld%k w1Lh its status OK.

The STATADS“array‘ 1s,setUp rwmco onee aﬁter the qyétem tasks have
been initialized —and  once ,1fter rhe user casks have been Toadedy

~ See SETFMQ for the reason why thls is done.

The fpardmctef' pagsed o QEUSTATADS is Lhe nnmber of taaks to be,' 

_inqtalled in nhe 5TATADS array

LOADER
(sca thure C3 for )hllO&oply)

This  proe is used ‘to load nﬂsks into memory either at startup or.

“while the system is on line. The proc can either be called from the

| | STARTUP task (SETFMQ), or the LOADER task TUSB. fTwo pavameters arve

passed to LOADER, one being the task numbcr to load and the second
a flag which indicates who called LOADER. The Fld& is set Lo

t if called from TUSS
0 if called from SETFMQ
The‘;flaﬂ is used for the,ﬁwllqwina,purpdséi~ 1E LOADER is called
from SETIFMQ the data brick LDRDATA is vot loaded from block 1 of the
tape and nn]y the task is loaded,  Thus when the system is loaded

for the firs t time all the user Lasks are londnd;Ona‘nt"n Lime.

:IK’LOADER is'nallcd From TUSE {t mQﬂﬂa that an on 1unc Load has been
requesteds In this case vthe data brick LDhDATA is 1oaded first and

[
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L -

A

 LOADER PROG PHILOSOPHY

= Proc
LOADER

“LOAD

~LDRDATA

ANY

 Figure C3

CALLED FROM: SETFMQ OR
, ; £ TUSE o

> LOADLDRDATA = 0

] cALL LOADERCONTROL.

YES

ooy R

ANY

PRINT
e QUT
ERROR

“PRINT
oUT
ERROR
MESSAGE

CALL LOADERCONTROL

YES

~ ERRORS

v NO

aMIT
17 TASK &

- BADLOA

PEETRE S { I

¥

PRINT
ouT
 MESSAGE

L PRINT
~ouT

ERROR

MESSAGE

[
CUSET
 BADLOAP
= 1
CSTAT
- BTOPP

 MESSAGE |

~ RETURN




2.9

02.8

the data chﬁaihed,in[iL‘is used to load thékrequestédftask;~fThis,f
enables the task  STAT word and the task length to be clianged in
LDRDATA- off 11ne aud thlq new valuc o he used by the on 11ne loader

progtam"

The data required to load the task or LDRDATA is set up in this proc
and then a call of the LOADERCONTROL proc is made which actually
control the transfering of the task from the tape to the memory
;locations. EE ik e S . : ‘

;~;1hls proyram also. commun1unte% the succeas or Eailure of ‘the load to
~the operator.‘ T e T

C1f a  task was not londed sucessﬁully the BADLOAD byte a$$oc1atcd,

, wxch che' task is made = 1 and thc STAT word o£ the Lask is made =
~ STOPPED. , , -

This 'iﬂéliés ‘ChaL the task | ’111 not be able to run dnd cannot be i
‘ STARTL”.D (see mod to- START SQ\,L on cz 15) : , :

If a ta;k was quccessfully 1oade thc task stack is 1nlt1211zed by 3‘ ~
call of USERTASKINIT and BADLOAD (Task Number) is made = O and so

the task can bc STOPPEQ and STARTFD as ak will.

RY‘ITFB\!, 3

 RETF1ﬂ7iis5;;hc proc which Sats‘ﬂp the RTL/2 environﬁent Co'run a
selected task.  RETFIM restores the machine registers to Lhe state'
they were lﬁ, pxxor to an 1nterrupn prog task change.

The prca' daea not select which tnsk to run. ,Thé;proc is enterea

with the task opumber te  run in CURTEX. This proc may cither be

called from CHANGE or any other task. What the proc does is the
: f:ollcwmg , ; L R ; : S

It‘take CURT{X anﬁ decides £irstly zhr her it is a system or a v
task. 1F it is a user task, tho proc makes a jump to STPAR and

loads the PAR values into the respactive reyxster%. ‘The task will
now bc in scope as wcll as its own sdek. V ‘ ;

“The foLlcwxnp' will now. be , atrLLd out whothvx it is a user or a.

system task:

~ The base address of the task stack is thén‘removed ﬁrqm'GELL ahd,put :
~into RO, The stack pointer is then removed from SX6 and put into R6

and  the remaining stored task registers arve loaded into the marhtn
YG?lSLQra- ,1he task starts off wiLh an RTL.

LOA DLRC‘() N'I'RO L
(seco: FL&U?Q Lh ror phxlcsophy)

 This proc dOLG ‘the control of the ab%nlutc 1Qﬁder in WORKTU after

having been c¢alled by LOADER.  This sroc loads the specified task in

512 byte  lengths d.c 1 tape block at a time. The block is loaded
into a buller under interrupt contryl in prog WORKTU. = After having
“been TOidﬂd, this proc then sots up che PAR window - PARG choosen tu.
poink - to the address wherve the progtam is Lo bv‘xolcuanud fos o Onee.

the relocation is completed, tha pointers are set up to point to the
start ool the buffer ngain and the bottom of PARG. The relocation

coustant - is  then dincrewmented by 10 that is the bottom of PARG now

R

TR e




. TFigure G4

b, e PR, S AT heanits oy

 LOADERGONTROL PROG PHILOSOPHY

SET BASE

. PARAMETERS S

LOADERCONTROL -~ | -

v

et oATA: e

LENGTH

" TAPE BLOCK No, |

BASE PAR

CALLED BY LOADER

R’

LOAD 512 OR X
BYTES INTO BUFFER

CALL WORKTU

{LoAD
COMPLETE

SET LENGTH |
X

"POSITION PAR

VINDOW

\

TRANSFER DATA
FROM BUFFER INTO
PHYSICAL MEMORY

,*;

T LENGTH = LENGTH « 512 |

BLCKNO = BLCKNO 41

4 PAR = PAR + 10

512 BYTES ON

RETURN -+
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1pwinrﬂfﬁﬁh Wil up iu,mamory,
The lead is xumple 8 aLler no moxo Jl) jytn LhUnks ewlét

~ﬂhn LGADLKLONTROL pxcu assumnq Lhwl (hg PAF areas; i;e,‘pages, are
‘ﬁk‘wgrd ]cng and are convecut1v0 in memory. : = S

€210 TUSE ) e
(see Flowchart L»G: P pure C%)

fThlS prac is nnw i aysme'Lask‘ The cbjocLive of havxng this Lask
L ise chac Jndavfdual Lasks can be Iodded on 1i e, ~ : :

: 1E 'ErOm Sthe CTLA ask thc opnrator enLars an LT th@ TUS8 task is S e

~started. The TUS58 tasl then prompls the operator for a task number. & 1
The task rh@n STOPS the task required to be loaded so that the task i
will not o run whxlo iL is being replaced and also makes the nask$‘  i LN T e
bAﬁbOAD bytv non zero 50 Lhe task cannot bc %TARTDD. ‘

A eall 4‘ Lhen' madn’ oE the proc LOADER whlcl 10ads'tlL‘rEQU1red
pasks &.tequcsL to 1oau a task from TU58 also loads the daca brick
LDRDATA. ~ : :

~ Finally the Tu&artaSk'is;put backfto,slaép;;

62,11 BORKTU

 This proc is the abscluto 10ads fc“ Lhe T\58 used to 1oad the user ENa
,~nask ‘at startup o¥ on llne B : ’

- The prqc initializes the TUS8, recelves data Erom the TUS8 and

e Puﬁrrs]s the prctocat 1£Quircd by the TU58 tﬁpé drive.

wo&amu after having bqen called,by‘LOAD&RCONTKOL‘1nitializés the
‘fape driver and recgivcs all the data Erom‘chc‘uap driver under.

interruopt control.  This implies that anw RTL/2 environment has to- 1 =
exist to operate this driver and alsa that the »ystem has Lo bEfw 0
Coruanings B e S S

ﬁﬁKKTS ‘ﬁxpggtﬁ hat chmrmad%pIUPKT'contains all the details of the"f}
Tasl o be loaded. Lo e ' : - '

6712 BEGIR

~ThgrkpﬁQ@,BEGIH‘ia‘uaad~ta inicialize the machine before the STARTUP P
fagk run has been modified so that the mmu fs also initialized and s :

~enabled. - The PAR constants of tha common area's are put into the
mmu - PAR  registers and the PDR reg: isters ave all initialized cto be
/U Ude?ds ﬁxpﬂndfn& S o 5

,Th1m~ has Lo be dono since rho COMMON AT A PAR‘ are not swoppeud at
task changing time and  rowein constant, ~unless  the machine is
reconk tpared, Sl : S - ,

INTPTS o4 dnway pros whiel vunmainx all the tutervupt servicing o
roulbines SR X , , e SR B
bt , LR L ce s
The mmu - has a trop as;r a!ﬂﬂ wiLb 1t in Lhe event of a . ﬁ wmit o

. 2
B ; N
v T e

ek R e




I‘lgure L5

L@ADBN@ FH@K& ¥ 'E’"%_,& m&wugm @PTE@M

. TASK TUsB

.STARTED BY

. CTLA

¥

/ ASK TASK

 CHECKS WHETHER
' e : IN BOUNDS ’
N’o' :

ENSURE TASK IS -f‘STOPS TASK
 PUTS BADLOAD = 1

~ NOT RUNNING
e | e CANNOT Bt STARTED

L

 CALL LOADER | 'LOADS TASK
‘ | (SEE LOADER)

~ PROC

-

~ PUTS TASK BACK

TO SLEEP

LR
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ifThe"Setvicihg voucine wrltten for thig: Lrap is the follOWLng The
error number allocated to ~a 250 trap is 36 i.e. when a cal] of;

~or violation e.g. a write was attempted into a read only section
‘etc. TR PRt S S R

¥

This trap is in'lbcation odtalk930

RRCEL is made the ervror. number will: be 36.

,‘*The' rouline also‘ Saves. the Ewo  mmu status reglsters SRO and SR9‘ o
“which will give an indication of where the fault occureed since SR2 -

: freezes ChL conLents of 1tsel£ at the occurence oE a mmu fault

‘C2.14

'fThe error prinﬁing~task‘has,beeh modi Fied to print out the mmu statu
‘registers SRO and SR2 when ever the errcr printing task is started

The mmu  is reenablec a[tcr che recordxn? oE Che data and a Junp CO— 

Lhe error handllng mechanlsm 1s made.

ERPRIN

by RRGEL.

- g2.15

START

jThe START proc has been modlfxed 50 that when a requ st is ‘made to =
‘start s ‘user task the proc first checks whether the BADLOAD byte of .

the  task is zero. A zero means that it was loaded sucessfully.

This check has ‘been put in so that a task which has been loaded with
an errar cannot  be started from anothef task if che LOADER procty

‘f‘STOP's the task,

: If an attempc is made to start a user. task Wlth a BADLOAD byte not =

: 0 an error 37 i8 madc by RRuFb,

c2.16

IPSTRGG?

The 'operatér, can communxcate Oivectly Wlhh the snyem and perform
certain  functions. These functions ioclude setting up of the date
and time, the starting and toppxng of tasklng and algo the looklng

~at of memory locations.

The modifications carried out to this system task is that it now
- appears as a user tash and noL a sysLem task i.e. it does not re51de w'

Ln the commou area-

S The : ‘ficacfon “to Lhe GTLA Lask is that it now sLerS Lhe 1oader‘

caske Ty by entetln? LT afLLr the acrmal CTLA prompt.

One major limlLatmon 1g pquing_Lhe TLA as a user aqk is LhaL the,
user can only look at memo ry locations located in the common area
1.8, o/s, database, common pvoc” and 1/0 channels.

AT

;S

¥
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pTTE

il o
B oot

Q3.1

_ ARRAY (NUSERTASKS) INT BLOCKNO
ARRAY (NUSERTASKS) INT TAPE LENGTH
© ARRAY (NUSERTASKS) BYTE USERPRIO

ARRAY (NUSERTASKS) BYTE USERSTAT

o032

fNEw,OR’MoDIFIQDfSM UATA nazcx@

DATA LDRDATA NER DSMTU2  7

‘  Th1s :dala brlck contains all the data requlred Lo fully specify a :
‘user task, for loading into the machine as well as all. the user task_i‘_»
~data. Thls data prevmously appeared 1n SMTUI. '

L

The items ave:

Each clemenL deflnes the
“location on the TU58 tape of

the corresponding task.

Each element defines the

lengeh of ‘the corresponding

‘Bach elementrdeflnef itg
‘priority of the corresponding

~task at initialization time.

" Bach element defines the status
‘of the: correSpondmng ‘task at
initialization time. - :

© ARRAY (RUSERTASKS) APSET GURAPSET  This is an array of records

defining the PAR constancs for
. the’ correspondlng tasks. The
‘medr description of APSEr 15
S the fQ‘low1ng :

bQDR APSTT (INT PAR3, PAhL PnQ;,PARb)

k Each element [of‘ chxs mode c0nta1ns thc conscantq that Have to ba, 
placed in tha mmy Lo Jﬁlocate the tasks in phys:cal memory. :

The Exrst 2 arraye are u'ed tn 1oad Lhc ﬁasl off tha TU58 tape and

the remaining arrays are‘,usaz Eof‘,Lask initialization and task
~changxng. . - el . S

DA%A nghﬂTA MR DSHTUQ

a3.3

”‘Thls data brick is uscd to defxne Lhe Ienth of the common axca in
bytes and also where the ¢ ommon arﬂa is 10caced on tape (i.e. block
, numbér) : :

These 2 pieces of xnC01maLian are used by the booLstLap program,
The reason for putling this data here is thar if the common area is

changed SMTDATA can be changcd and not thc booterap progxam.

The 1tcm% are

‘INT SMTFLOCKNQ CWhere commorn area is on tapa.

SMTLE%CTH How many bykns on tape,

DATA STFP NFU %M“TR

‘SMTTE 1q uch' to duLélmlné the location of the task entry point

SMTJOB and the stack entry polnt TASKSTK. When built with the task

~and the WSTB file  of the cowmon arca the address of the two
~mentioned entry  points dis put into the two locations at the bolttom

of the respective task. The operating system looks at these two

1 locations at sparfwuplto determine what the virtual address of the

= 1‘8"‘”‘

task in bytes on the TUSS tape.,

i e
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