
BACKGROU~ll. 

This discussion is a summary. of the mait:t: points set forth in a rec ... 
ture on operating systems delivered October 23rd and 24t:h, 1973 in 
Santa Barbara. 

The illustrations are copied' from the same mast~rs used to gen·erate· 
the transparencies employed in the lecture. 

The content of the lecture was intended for the individual not fami-· 
liar with operating system principles~ 

The chosen approach is an attempt to be qualitative rather than 
quantitative. I am more concerned with principle than with detail. 
A sicplified illustration which illuminates an ideal wllr be chosen 
over a cor::plex explanation which is more ·accurate. Hence this docu
ment will not be useful_ as an operation manual. 

When faced with the problem of how best to.explain a complex entity, 
! can identify two basic approaches. 

l. Start with some detail of the entity, and working from there, 
indicate how other parts relate to that detail, and then how those 
part~ Telate to still other parts, and so forth, until the inter
relat!.:.~-L.;;~ips of all .the parts withi~ ':he entity have been: clearl~l 
demon~.trated. ~ 

An example might be to imagine explaining a sewing machine to one 
unfamiliar with its workings or its use. The explainer might 
carefully point out how all the gears, levers, and cams interract · 
with each other, to produce the desired.sequence of motions. 

This would explain how the machine worked, but without knowing 
why the device was built in the first place, the listener could 
never deduce ~hat real purpose the W4chine is meant to serve. 

2. Start with the global problem, for E:xample; the conce;:>t of stitch
rnaking, and how to do it faster. 

From here the next step _is to determine, in the broadest terms, 
th~ essential characteristics which must,be exhibited by any 
solution, for example: the entire lower thread supply must pass 
through a loop of the_ upper thread supply (formed on the lower 
side) w1th each stitch. 

Now_, the particular ii::plen:entation of· the essential characteris
tics (the complex entity being investigated) may be examined, a 
detail at.a tin:e, in the ii~ht of hqw successfully that detail 
contributes to the achievement of sotle character±stic which is 
essential to the solution of the ori-'ginal problem. .. 



The first approach is addressed to the solution, while the second is 
c:mcerned tdth the problem. It is my belief that an investigatio.n of 
the problem is necessary in order to make meaningful an examination 
of the solution. Hence, the second approach is the one I will use in 
discussing the MCP. 

The first step is to ask why MCP' s exist at all. What is the motiva
tion behind them? 

Second, we will try to see how the Bl700 MCP is a current representa
tive of a long development with its roots in the earliest history of 
computers. 

By the turn of the century, the Burroughs adding machine had appeared. 
The essence of this invention, for our discussion here, is that the 
fundamental characteristics of some example of human behavior (adding 
numbers) had been identified and mapped onto a mechanical entity. 
The startling result was that when an adding machine added together 
abstract numbers, it came up with the same answers as a real person 
adding real numbers, only it did it much faster. 

Gen-eralizing from this example, we may state this princiF>le: 

If an eYc"lmple of com.plex behavior can be 
of some simple, essential characteris~i~s 
havior can be mechani~ally mimicked. 

des er ibed in terms 
then that be-
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H~vlns up to the 19~0'• W< {Ind another Instance of thl1 
principle bel11~ put to u6e. 

A 1,1add1h.' t·alh.J u~:l>VAC 11 ~.,,,rlt:t a b.rnl of iuta..-y 1wJtche1 
tor data Input, but also a man•11onth plug hoard which allo1o1a 
a pt•t:.un tu dL:;trJ.~lly n.:prc..~l'.nt the .scqucn<:c o( alq>.s he 
\.;,,1.1111 t~i\..,- in pcrf1)n1.,n1: a rt1wput.1t loo u:.l111~ the m.1111l11·r!I 
t:Ult r,,f lutv thl' :n.lt1,:l1'-·;,, 'lid.- f1JVC l"lac tu tlu.• rullct._pl 
,1{ a 

!),·Lt to~~ up a p11J~r,am lovolv1·,1 wJrln,~ uµ the plu, br->unJ, 
... 11td1 ~.Js ::.lo\..·, dlif !cult, anJ trror•prunt:, 

It \.a:> :-,(i.in dt-.coVl fl•d th.it If :;w1u_. of lhl! rut..try swltchcs 
\.'llC ;;.t.t u:::.idl.! 1 u111I hLft.• u~nJ lo n:pt"·::.t:Ut tlic tXl·~utlon 
!i\:,1ltt.n.:-t: 1 tht:H tlh: plub bo.:irJ coulJ he \o.·lrt:J pcu1a1i..ntl)' 
to inlt'rprt-l thl!-l' St·,1tH·llrl11t; ln.-,trurtlnn~, d11rl iJfl)t;rAll\ 
s&::l up LccJ::.L' t·.uch :ii1,plu· dlld ll;<Hc oi1lt:rly. A ptr:.un 
could nvw (nlt~r hi:> i..!i...>lc "ptut:r.:i.w/' Jjl'* onJ inst1uctlons 1 
by odju:;tit1b tl1L ~t:Lllt1,> of lltt. 1ulary ~\..itch l1auk,, 

lilt. nt:-.t v>.a.•.plt lJ[ talrnvlor to Lccun1c autu111dlt·d t.1as the 
St1 ttfn.~ of tl-h: !.\.,·itd1ls tlit.hlH:li.·t:t,. IL !,..'.Ji {uun.J l11Jl & 

di ,p1q1,1r1 £,1n:1lt 111111111nt t•l t l1t11 '"., .• 1., 111 1 ~ 1.111 nt t In :-.t·tt Ina. 
up th,· 1•1.1.:1.t1:1 1 d:. .1 1 .. 1111·.t tin· .. u ... unl of 11 .. ,,. ll loo~. to 
l'UU it. 'ilil! l'ulJ.l)' :1h'ild1.i..:s \r.t.lc n•JJ!Ut.:t·J \,,!ilh ti 1ill.llo1JCY 

oi ::.oi:t• surt, \-:hh:h t't'lulJ ht..' «p1kkly ill led (n.1111 au Jnput 
J,:vi1.·t~ liy a1u.-.hin~ ,1 1'lll\P11 l1Ull•1n on tht• t·m,:--1ih·. 
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Time pass~•, •nd hardl.'are spel'ds up by '"v"ral ordtra oC 
1::.a •. nl.1u.h•. AltioJ Hl'W hfhh•:-.1•1:·e.•1I inpul J1·v1,., .... Al•rt «J•1•1•af• 
inb• 011cldtur lnt11:n•cntJon at tht.? l>t'g.lnuing 01· &:ach piogn111a1 
plus 111~ n,;1rfrtlo1t of ah.Jil)'• h,1vlnr, tu load frtom the SH'lte 
.h\"l\··· !>L1tl:. l.• hurt. It h.iUl.I h·· \'1·n· ,·,11i.,ulnal lu lw 
ahic t\J :."°Itch .wlo11:.lt h·t1I ty Lu lhl' Ut·~i pro1~ram. u11J to 
."ll.' lt.:ct the. loaJ ::;our.:~ a:; 1u.1rt uf t_l,ls µroc1:~s. 

h• :>.1.:,1 1 ,,~tr ::.Ji.11 ''l.,hy th1\ ,.all,• .t Jltlll· '"'•b•·~au1 lu &Ju 
thi..s, hhfch h'Otdd .iJ\.'.lyS la! l'l'.:dJu1t. 11 AnJ so the Cl·cst 
01•tratln~ SystLm ~ds born. 

.\n .i:.p . .Jl"lJllt. ::dJ1.: Lilt.~l oi Liil.:; C\'&.OL is lhc rltJ,IJ rt!:."Lrlc• 
tion '-'"hi'"h is pl.l~t:d On the.: concq1t "pru~ram. 11 It. is this 
l"i'"'irlGn of rul<,• whkh n.:akb a pru1;r .. m a1,1~ lo be dt-11lt 
\.ilt. 1.hl1.111'i.·:tll)'• \,\: ·"'·tll :nt. lid:. 1•&u..::,·~.-. r1.~ur1·1utt r.:• 
pco11(.1ly throu,;!iuuL th~ history of UI' Sy>1c11,,, 
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As fast efficient storage devices became more and more common, huge 
data motion became the rule rather than the exception. It was soon 

·realized that most programs repeat basically, the same code for all 
the "housekeeping" associated with input/output processing. So the 
same realization occurs. If pools of data, and their handling, can 
be rigidly restricted so as to become simple enough to be "explain
able" to a computer system -- then this burden could be moved over 
to the system (i.e. the OP System) with a tremendous jump in effici-

'· ency. 

Thus we have concepts arising such as: "FILE", "READ'' and "WRITE. n 

Time passes, and as processor speeds increase more and more, we find 
that the processor spedns an ever increasing amount of its time 
waiting for some I/O operation to complete. It is pointed out that 
if there were another prografil able to run, then it could use the 
processor while the first program is waiting for its I/O. Two pro
grams could also keep more of the system resources busy. So Multi
programming is born, and becomes a duty of the OP System. 

' 
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A• n~re and niore dutl~s pa•sed Crom the program to the OP 
System, lt bt>came a receptacle of conmonly lnvok~d fu.nctiona 
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J:1.h: un '..l..:ia"i"ti J,·1 lultlou. 
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If the MCP h a ho.;um, how dou it get atnted? 

l:tH H s·1 \lH' f-:t • :atunJ-uh.rne: (tluc~ nul l'UO uuJcr U1u Ht.:l•) 
pru0ram which "sets-up" the disk for MCP operation by1 

I. lnltt.•tl:lub '' hund,·o( l'l)';,,,·m VdlllL'Ji "nJ 
pointers, 

2. ~t·tl ln,:. up• roup1(1 of tuhl,~s whkh rh.'scrlbe 
11 .. 1.• .ti:·'- t:; l.tLI out. 

), l<>aJlng ••veral ru .. to thu dhk (u•ually 
t' ,11:1 t ·II''')• 
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Attl'r C<>IJ Starl, another Hand· .tone proi:ram "CLEAR START" 
Is run t..·hlch Sf'ts up m<"mory, anti turns control over_ to the 
MCI', 
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Hue's the same thing, but with a closer look at tha blrec:tory 
and the available table, 

Tiu.· a\·al lnhle t.'ble at..1;1·t.s out. •• 01uJ (I) t•ntry 1l~·s.:rlblng a 
sln,;le art~ of •v~llabl• dhk, Each time.a file ls delu~d 
i.·hlch I> not boun1l~d by aval lJblc space, a new aval table tntry 
"'•Ill I,,. ,~r1:1t1•1I, 1hl!-o '-'11ul1I h.lJllH'n f<1r f"K.Ut•[llt.: 1£ uCl.f.Att/ 
Sl"-'~N.r" \.,,1.rc J~t .. Lt.:J. 
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Cl<ar•Starl brln~s in Crom disk, or creates, everything which 
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All pha,cs of t:CP operation require blocks of memory, of all 
diiitr~nt siz~s, usu~lly temporarily. 

Su the opaet left over lo handled by demand, 
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If St:41CCh l c.1111, and • pi1ce ur PICll\Ol'Y has to be over• 
la)'fd in order to granl a memory requl!at, then thtt "I.EFT 
Off POl:-;rt"R" wl 11 be aJju•tCJ to point ju•l bcyoml lhat 
,,,, ....... ,.,i 11., 1\11.11·y. 

ll.us, th. n.xt thoc thl$ h•PI'"""• w< will start looking 
fl1...';:1 \..th'rc..' \.'I.! "hft ull 11 lust time, whl1..·h .'-~n::.ur1.•:. Lhal 
no p.irl ul th~ linkt.•J are:a will be allocalcJ 111or&: (re• 

qutttlly than any"uther, 

b:l llh.' pkt.ur..- i·t.!pccsLnt a 111'"'1nury \•h~tu Lht! vcrt.lcal 

lines arc tht links. 

1, ShHth I fall3, 
2. :;1.n t In,; .r "l..ft oCf" we ~oulJ allocate : _'l 

hl.t~· lt) \.'1.m1t1lolnb "A\11." dlh.I "ll\'l-'t" :.&•'"''.''• 
J, s.ul Lhtn we wcountH a "SAVI::" space, so we 

rnusr pass u1•cr It, and start from scratch again. 
-4. ,,,. ,-, ;.-.l· lu tu!: t I"· '".'' h••• ··I'·"·•·~;, ""'' ( ln1I w1• 1·nn 

allucale the nudcd 150 lilts and have 50 left 
ov~r. 

~. ·11u· 111-·r .. nl·F 11tllN111l wlll h1• .1ll\u·o11·\I lu t•olnt 
l11·l\,,·,·u th•· l'.lll ltll ~"·,·.1 .1t1;,t .tllu .. ·.alnl 01hl 

Lh• nm' SO l>il "AVL" ana which wa~ left. 
6. ?:ut( "IF.1'1' UIF" autr>11.:tlit."Jlly re~urns to the 

h··,·.tnulo~·. t.htll fl .ti"I'" .. 11 11~1 ~·"'· 
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'lhi, pl.ctur.- I. ... ,,.,.,1.,1pllflcJ, Auulhcr UdJ whkh realdcs 
in ~h'P lt :-t"r\'f'~I :-p.h't' In lnw Ht'01~1ry ls a tahlt• l"4lled the 
11 lnt~rpreter IJlctionary.'1 
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lnterprda, art• ~·rltlcn su th.it the most used part h et 
the bc~inniuh •. inJ t.h,· a.. .. u·L u:....:.J IMCl at lht: end, 

Thus, ii all the active int~rpr.,tcrs can't Cit entirely 
into H-MtQ.ory, but it l~ posNll•lc t~ ~~t ~II tl1~ ·~~,:Innings" 

·in, .mJ h:n·c: Jll tht..•· '\·nd.>" In th .. · !i-~h.tuOr)' th1.:n, ~inc·e •X• 
t·-:utl..m \.'I I l he pru1,,1:1h1Jntl}· out of H•Mt1.11ury, the lntcrpre• 

• t<rs >hc,ul<I run al •Lout the .s~'"" >peed as l11cy would 1f they 
~ ,·1u ln·ly In M-~1'111tll)', 
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Thi~ al lm.,:~ a table lo lJl! but It wlLh an entry Co~ tsvcry dt11• 
CV\t rt·J unit, (1/0 As:dei1u11t'nt Tuhlc). 

Di::-k .lut.•s not .h.1ve an t-ntry. It ls a~suincd to bl• ·pr('sent, 
lllltl av.d lulde to a11y· 11u111he:r of u~t!rs at the .sa111e time. 

(1:piJt· u:~·it:i t:.l.\' Le 11 lah.dleJu Allu~·1nt; illt.:s. tu be ru1u<':.teJ 
.. ~y l~.i' l ... 

$.-,·, vi the l~fl.l In tlll' lll-\'1' •lale•I 

"''liat the di-vice ls, 
~llo ts u~in~ it. 
I.ht lh"r It !, l.1Ldlcd, 
a.nJ whc-re the la.Lt.'l i:t, 
\.ibcther the device is ready, 
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S!tnple priority scheme. 

Any hl,;l•tr ltvd function may de111and the proc1:uor fr1111 any 
lO\o.'t.r lcn!l lunctlun. 



\. ]IS( 

;). f\Al/J ~€.!JiOfl'/ 

~. t-\ - J.~G.JJ.. Q{l '/ 

lf. ~Gfl I loH Gf2 ALS 

£. 'f(?.0((.<;So(2 

G. 1-\Cf (A~ A teGS:OV1'l.CE). 
.....,.. ___ • tttd t'wHtw · ·••' iutt4hc 1Nh rt'· rte t tr r • tt O!t'' 

.W~ hJ\'l' now ll,ud1t.'J hr!t•fly on all of the rc.suurce1. 

Except i1u, "WE HCP AS A RESOURCE" which h deferred untll 
lat tr. 

-r 



I. 1/0 0P£Rl\-r10NS. 

~. PER.\ P ~ t {( f\L MAINf£tJ ANCE.. 

3. CoµT~oL 'D£vl(€S . 

. 4. fQoGR,t)M W/\ITUJG ltJl,TIATION (Bol). 
r.· t(U~JtJING- ff!.OGRflf-\S.r 

;; ! The secund nU1jor duty uf an operating ayHem Js demand 
man.1b!:~1:(nt. 



I 
[ __ . 

. 
HOW THG MCr DD~S AN 1/o 

1. -r°H€ MCP (vtA G-l~MO) ~Vt!H 1n A 
f<.€QL'6Sf -ro Ti!G I/o J-if\CH11Jcf.!'/ 
foR A'-' 1/0 oflf~Al10tJ To EC: 
ff,{( fO~M€0. 

l. 1f1E For21..\ wf11CH Tllf (2€Ql.£Sf IAtlf.f 
l( CALLED f\N 1/o 'D£-~(('.t~2:_~ wl-\1C:H 
\~ A Fl(LO (O/JfA1>1l1JC. t.t.L ·-r11G flJFor?-
l-\A 1 IOJ.J wHICH HI(; 1/0 ltACIJLvtllY VJll\.. 
fJ(.(t) hJ oa.rxa TO NRFOf(~\ 111€ 
~£Qv€. nED O/lC a 1\-rtOIJ. 

?~ fOR.. THE t\O~r (>Jl,Zft "ftlf: 1 /0 t-1AC1-l11-.6~'/ · 
'-Jll L "!!€ At'lf Tb GO Aiour IH 1{l>~t IJ!!S 
tt-iDtt'l"JnfN1 L'/ (lf n1G rlrWCf {~ofl. Bur 
IF IT tJEEDS l\T"fG,r..11fot.J (A{ 1 fof2 €>.'N~H1L€ 
,..., MOVllJ6 '"'fo;?~tAl/OfJ llJTO or?. OUT or J 
HAltJ HEt-iOf~Y) ~tHJ IT Mf\'I ~ET A 
FLA& IN T\IE 1('f!o((.~t;o(l, WlltCll Wtll 
(/\V~f "~CJFT /10• (A MICiOo! (1,20(,((Jj!.-\) 1'0 (Ol1€ 

To 1n AtD. 

't. \J11£1J 111£ ~cteA110rJ 1s c.o~Ntre, 1itf 
!O/ MAC.~-l)t-1€ WILi,.~ 
1. HORE A MH':.AG~ 1)E~CRIUING 7H€ ,e~~Vt..Tt 

Of 11-~€ OflE..<'.l\1ION llJ Tu<: It> Dl:~C~J(lTO~ 
l ft.AC.€ THE. fiDD(Z.f:~S OF THE r./o 'JX(l/'ltPTOfl 

A1 LOC Ai IQµ zaw IN M AltJ ,.,,(MO~'{ 
l Tv1U1 011 1'H€ IJJl(Mllf\T FLACJ tt-J TH! 

r-ao.ac;s ca . 

I 
l/CJ Optratlons as a D1:inand. 

. . 
llu. ~h.:t• :.l.••l:. "u 1/01 dlhl ih"·n ~u-.:• abuut lt.11 bu111lH&!••• 

l.'h1:n ~h,, J/O "cc.ints complete," 'it demands that 1t1 comp le• 
• '''" h,· '"'"''"''~·•, .1,:.,.1. . 

A gnat •r.iount of HCP strategy ls centered around thh 
.scer.fnbl)• slr1ple t\'t:ut. 



• r. G-t~MO WILL MU<. T THAT Tt-16 
'"'le t'?~Vt'lT FLA<.. HA~ BaN SE=r., 
t}u[) WI LL F(7C H TtlE 1/0 

"Dt~< ~l(lTor? At>Dl2H~ F~Ol-1 
Lei<. t\1 IOA..I lE.fl.O ~AV11-16 IT 
( f.,lilfl..JLL '( 1/J -rllf '' p.>7CVU: !JlllT 

$T /\(Jl" . 

. 6. Wlt€:,1.J ~€ J1Cr'J '2fACHfS A 
f\:Jt1JT I~ ITS t.XHUTroµ wH1:.r.iE 
Ii I( (0JJV€.1Jlf~lf iO to ro, 
IT WILi. IN4vMt Of GtS HO IF 
THU2€. Af2.G. IJl.1'/ 1JJ1l1'Ul vlnn 
~T,H.~ftl ufl, A.VO ur1oAJ 
f11lf)l11(, OIJ!) Will Tlikt TllE 
l)(TIOl-IS' f.CQvrtUD 1)Y Tilt 
1/0 Of'(flAl/OJJ klli/;m 1Mv1.iC, 
CoM(.iL€TGD, 

1'. FM~ t-xAMPL£ ) IF ntG \/o wAS 
roQ I) (ft~ti 13Gu.1G (:Eli D R'/ 
A t'QoCrU1M 1 n1£ P(l06~AM l.JOVt.!) 

!!Ave "ECCIJ 1-iA~KEO 11 WAl'llJJG'' 
w~ll LE THG 1/0 lvA~ llJ (';'~~et~, 
Sol" NOW) V('OIJ THE 1/o°l (Ol-i -

PL€T /OJJ 1 WOULfj °CE MAll2.KW 
''R.f.AD'( TO r?.w1:• 

YUP, 



fv\ ( f> 

""r 
\<E.SUL. i O? tllfff.R ~Dbf2t~S 

~· 'RE Ab 
() 

.i-oco 

"S:'. TO-'"DCSCR.1 PTO{( 
·w 

':( 

[ tuffE~f/ I . 
v) 

1.e«> 

o~ 
:l.4 "'E\TS 

AT LOCrv 0 

S.t<NICE 
_(((Q\J(ST 

Th••• are the basic components involved In the I/O process. 

\I 

f'eoCE. ~s oR. 
: ' 



Mer MAIN Loor 

Do foR(\JER 

1. F AtJ'I INT(((RvrTS 

-rr\E:t-J CALL Io.co1~flt:lf (x) 

01\-\£ R STUFF 

------------------

W• now h•vc •nou~h to cstabll>h thu u1ust r.cncral atructurc 
oi the MCP, As "e proceed from here we w 1 ll be fl I ling ln 
mor.;o anJ mon.• uf the.• dt•ldils of this structur.:. 



'\j{-f; wHO. P-C.·U 
Cfil'lD 1 o-o-o 
Ru<! 

IF1r1£ 0-1 ·0 

Tf\(1£ 0-1- I 

TAfE 0- I·~ 

T11 f'f O· I ·3 

·-

OF 

LM:lLLlD? LO( au..0-1? 

- -

·-

l · 
llf"tum 2 -···· l'•·rlpheral Halntt•nancc 

Every unit represtnted ln the lOAT which ls not assigned 
ls th~ •ubj~ct of an active 1/0 operation called a "test
and-~·alt." This 1/0 operation will only complete when the 
unlt-i:h.111~l~ :;t.1t~ Jn ~vm"· "'""')'• h'lll'I\ Lhl:. hJlJth.:nsa 

I. The lnt•rrupt 1,Jic•tlons will be stor•d by 
thi..> 1/0 1:1.:h.·hilh·ry. 

2. L.l~l~IO \.'ill lti6CllH~r lht tntt·rrupt arhl stack It, 
l. 'lh< ~l•:r •·ill pick It_ up ln Its M>in L1,op, und 

(l1ill1~1l ~.lll 1•4' p.t:•:-t•I lo lh· n~ullo,·~· r,:.tlon?tl• 
Ll1..: lvr Jc~n .. hlulhln 1~ tht• lnLurupt, \.:hkh In• 
cluJc~ ~my lll't.:'·.:-.is.uy 11ulntu1.uwc tu lht.• lOAT lo 
r1..•fl,"·t lht· u11ll 1 !, d1.rn~··'-' ul :.l.1t..:. 



A CO>JTfloL 1)£1JIC€ I~ A M€ANS OF 
6€.\TIN(i. TuG M(tl'S AiTtNilON. 

l~E. ·•sro·· 1<; f'J ]Y':;DICAIED (ON'i~Ot.. 
DE. VIC.€ • roa. fx f1M fl L £: ••••...• 

J. f\J~H '1 IN~UT 0rZE(\H.t{T h 1$UTTOJJ 

J, it ('{ I tJ II T J:> ,, 

~. rvSH "Er-JD OF M€~SA6€." EurrmJ 

4, ST€P3 (OJ-\tllc1ED At.J 1/0 oitic((Aifoµ, 
lt.Jt\\C.1-\ !ET THE. IPTEl'Ct?lJf'lT FLACr 
1\-.>b Cl\1.1\(D TllE FOl-LOtvfµ(, Cl!Atl.J 1 

OF M(r'l t>Rol.ll)(J(lf CAl-LS~ 

IO. (Ot-'lrLETE 
. .v 

C.ot-.11·,~oL .L~rJGUAG€.r1rZoCES)oR (Ms<») 
~ 

Tl>. RovTING 

~ . ~) S POUi ("Tu-\£ : (,Tl ME OF '.i)A'6 , ~AT€: { ToOA'IS !)A1'!) 

"' ' ItJtT!Alt I/o (sro, 11 T1ME ··- ") 

~·····Control ll<lvlcu 



A c;s I G JJG D 
-ro 

Yli?.OG ~/IM 

po-.. 1.. f>o~ ~. 

uow \f "11·\l: CARO LAST f2€A~ HAS: 

I. An/" . . hJ COLUMW i.. J ThEN rue 
I S ~ ~ f Tb (JO i i . 

~. ' 1 1)1\TA (FtLE·NAMt.) 11 AtJ'lw\.\Gt'lE 

ou rr , Tt-tt"' tw\ 1c H 1 r rer ro 
ro S l , AJJ'J> A~~ I G N€U To Tiie 
f>r<06QA"'\ LOOKlf.I u Fofl T~IAT 

< f \ l ~ · 1'J A t-t ~} 

'rt st'*. 

The card r<.iJer h not a d<dlcated control ·device, but must 
be shar<d bctwtcn the HCP and uny pro&rams which wish to use 
it. 

This •h•1·1, . ., wu arbi"nad ly cho><•n, Cunvl'ntlons could ·be 
est.ibllshcJ to make .iny Input d"vlce a control d"v e, 

tr' 1 

.• 



f. 1/0 of>£.i ATIOIJ S. 

~. P£R\f\HERAL MAttJfflJA"1CE. . . 
3. Co>JTRo L btVI C.€.S. 

!f. raoGRAM WAITltJG- ltJITIATION ("Bol) . .. . 

.f.· t(UtJNltJG- fR.CGR.AMS. 

,, 

ln uur llst oC demand• w~· buvu now worl.ed our way up lo nU111• 
ber 4, So now we will dlscus• the whole process of program 
lnltlatlon. 

•· 
I 



0 

f ROGttAM' S Lift CYCLE 

\. SC H € l) u L. I tJ G- • 

~" "gfGltJJJt>JCT~OF·:f0\3 (Bot). 

t; BE OtJ {)\~~, ~ RtCoRD€D \tJ 'J)if<ElTOR"/ 

:).r .. · AIH\€1<E TO P.\Glt> REQV\<lEME.r .. rrs 
AS To ITS FORM/\ I. 

1 ::1 .. 0 

(JQoG~ni-\ ~AR~M€1€R 
BLOCK· SEC, 1-\ £t..>T~ 0\1. , 

ffB C<JtJTAI rJ S L€tJf:rTt-t/ 
LOCATION ro1tJT€R To 

FPBs 

\ f\Lf PM~AMt:1f{l 'RLOO~~) 
s A'T Loe f\TIOtJ 40 
( i ~£,t-\i;'.iJi £1\01) 

Ln'/ovT OF PfWGr'~AM FILE. 
I' 



Pre. OG r? AP\ fARAMf/£~ BLOC.I( 

A Nb 

Fiu:: T=hr?AMf76r'< 'BLoCt<S 

. J:~ AN'I ~ROG-r<?AM FILf 1 THE 

ppg_ .AvD "'fl-\f FrB '.s Arlf 

THE REQU1'2ED F/tlDS I~ 

WHICH ll~G ()r20Gr(J)/-1/-1fR 

l)E~CrZl~lS HIS P1'2DGr2!)M 

, To TH€ J-1 C P I. t.J A 

Q.1 GI!) LY Rf~irll C TED '-VAY. 

YUP 



(01'\t\A.Vl)' MC.(). To f'(£CUT£ A PCWGRl\M 

co"'~' ti~ R A p ((.0G'21)1-\ c ALL€. I) 
1' tJ01J AL. D /Due K '' w\-\1 c H w1 LL 

I. R£QV€ST A (l\aD l)ECK Ll\l!t:Lle D 
t;utK. / ~oui1. 

l. Rt.ouc~r A LttJG-l°r2\IJ1€a. 

·-l. LH\ THt CARD! 01-J THE flr'l\J.lTER. 

'f. T€RMhJAT E. 

\"l PE 1~ 11 EX£ cu1e 1X>NALt>/ovc1< '' 

WHAT HAPPEN~ NfXT 7 • 

Clvtn a program formatted under the state constraints, le' 
Ui iollow the process o( lts execution. 



f PB•s , 
01'£ FOl't CA~t>fll.£ 
OIJ~ FOR P£t»Tf1L€ 

A wOR\l\tJu (OP'/ Of THf t~~(!'llrJT\\1£ 

PA QT) Of TI-It reoG QA/1 f' I Lt 'KU\ LT O/J 

I>\~K 'E'/ THE ,YCP. 

l. Schrdulin~ con~ists of all the preparation tor tunnln& 
a J"b ><hlch can be accomplb,lwd without actually corn• 
n1ittin~ resources. 

2. A ><orklng description for each e~•cutlon of a program 
allv~;_., thi: .1 ... '.:it:rJptiun lo Lt.! d1.Jllbl'd (1f 'h·:drt.:d) for 
an} t~h'-11 t.'~t·i.:utlon, \..'ilhuut cha11hJ11h th\..: "Hothcr Cupy.u 



I. 1\-tG ~Olf l)Vl6 E~f/.Y If 'TUE I JJt°UT 
wl-41(.~. (;Vlt>H 11-4( SEQVEIJC€ or 
~1"£P1 "Sol' wll. .. l 1"1\KE. 

.,'t. l'fllME tlviY: 
f\lLOCAT£ M€/"10(l.'/ FOfl AJJb ~E-T Ufl 
A CbrirlAt.. S.T{.!IJ(.fVflE. 1

1 IM M.Cl"\Of.?.'/ 1 
WHIC~ WILL ALLOW TH£ (lfl.OG(lAM 1"0 
'R£ tl<HUTtb UY 1).1£ ~1(~ 

. '3. T"·~ . STeuc.1"t.HH' 1.5 c ALL ED nu:: 
. ''R.v" nauc.1v12£: 

!f. :t._, A!>l)ITIO.N TO ,.HE:' . RtJIJ STR\JC.T\JeE1 
IT I) tJORM ALL 'I ((EQu1RGD 11H\T 

.. Sf IJE~AL OTHtl? surror'21ttJG Sfl'lulft..nU! 
Al ~o 'EE £SfARLISl-\tD. 

~. HA rot'?. l)Oj ~ETIJI° CHOl?GS: 

A. DATA 
1C. CO'Dt 
c. rtircar~crEa 
I>. Ft l..€ S 
E. {)~OG'2AM l.IJJl<ltJG 



OT\-\G:t( 

TA'Bl€S 

RvtJ 

si"auc.Tun.E. 
~\JC. L£U~ 

Pr<oGRAMS 

"D '1TA 

At?.EA 

E~~Et.lTIAL l~fO 
K£ PT U'/ Tl-JG: PiCP 
ntovT THIS ((VtJ 
S ff2Vl iUt'JE. 

The ·durrll'Hon In the achedule dc>tennlnes the chuacterh• 
tlc':i of a IMrti.:.ular run•structure. 



! 
G1S.Ho 1S f~I ~ ~1€ st1ice 

Y.(fllS 11-r\ UU !'l(; 'f € «. 

~rncG LEF r OVEll, 

FOfl TH~ JAlf 

.10 \)$f If J A/Jy 

WA'/ IT w1HICS. 

G'!St-\C> 

Ml t° 's RES1DEµT COD£ 

Mer'~ J)~'fA 

fof Cf IJhtO{l.f 

0 

ffot~ lh.'lt lln.• Mt~r l:i • prua:;rmu, an,1 ,.,. Mth·h haa a run• 
:1t1.·ui;tuh:• ln thl:t cu:1c lht.? run·~lru~lurc nuclcu:t la In• 
cludod In Glsma's private space, and "OTllt:lt"TADLES" (which 
Al·,. ,.,('I.ion.id for auv prot~rnm) Dl"l' nut 11.,nl. 



VIf\TVA L MfMOR.Y 

fRoi L€M: How lo Mi\Kf A 'BIG- P1Ec€ OF 
1rJ fO<.?MA-rto.AJ f 11 1.-J I\ SJ..IA'-t !.PAC€. 

tXflMPL~: 111€. IOfAL S"l?f OF A!.L 11-/e µ.c,.,r 
co'D€ '~ Ao our ;too K t:?'f f€S'. 
Y£r \rJf Gv1.llA11ra . WA'T' IHf 1>1ct' 
WI LL R.V1J tF- Wt (/},J llCtJI CA1G 
SK. 13YT€t ro (ODE. 

\.\OW, 't>O~ ~ IT . \.JO Ill( 1 

I\~ ,,. t(j; &O.J€RA1~D T\-1~· cote IS [ 
I . 

"'BRc1t.ft.J tp.JTO COP\J(IJlfNT ~l?E 
c.Huwtd. 

l~IH€ CUVµKS. MU.. tAt..L~ ~ 
Coe~ SEGHE/.JTS. 

RH€Ct.1-.1c€ Tl> A (.>AiQ.ftCU!..A~ 
(~J{fr'lU(i'/OAJ Wl1fl/N 11/E Co~ -
flL{; 1-\V~T <of"~IS.T OF J.. 
('A{l.T~ ~ 1. 11-l~ SEGJ.<GtJT /JUl-'lU~ 

'l. Tllf LOChl'ID"' WITHIN 
TH€ SE611ENT 

; 

IJOl.V 'fH£ !'PACt NEtSt>G 0 IS: 
1. (tJOOC.11 foR. 1\1€ ~f(.J.i(t-JT I~ V.tE 
l. [NOIJGt\ For? " T1YGtE' <o»rnuJttJC. 

ro1 iJTfr'2\ To r1Lt THC AC'!:f1JT 
HGtltPTS ~o r11·;'1 (t11J l:'.( ·. 

t:C'.v1;(,1\T t~ro 11Enor'( If· Uru:wCW.· 



A STA..iDl\r'ZO WA'f OF DE~C~ 11J/.vG II 
i'l'C( E Of ,...,fOC.!1-1Ar1o>J 

LOCAilON 
U IJ 11" T '( ('€ 
fCl\?. "LU-Hr iH ~ 

TStT 
y," rt: 
S·(ST€rt ]rnR1PTo12S 

'.])1Si( 5£GMNTS 

Th"-' tubl~ ul pulnt..•rs jU!;l lltt:!llthmt!J Is callt:J a 11 i:tct:,mcnt 
Jh·tlo.Jn .. H)· 0 , .nu.I it n.·11n_·st:Ut~ ouc uf lhc tuo~l co111mucn re• 
qulr<unts of lh• H<:P •• ~ "stondarJ polntc·r" which is abl~ 
ld h'p1t':d.lll •lllY pin·,· va Joh•L111.it luu 1 :rnli h'-' l\.il ly h•'lh.'l'411 

\o.'ith rt'.~pcct to lt•nt;th, loc.1tlon, 110d form.:it, 

Th.1; sc 1~r.l·nt tllctfonary, th('n., !~a lht of Systun Lh:~crlptors. 



B noo 1-1A1µ Mc!J.OR.'/ 

G !SHo 1S fl(?..I ~ A1€ S 'f ACf;; 

r\(f1IS 11JIE1U!'lf1€Q. 

~fACG Lt Fi OVE.f2 I 

FOfl !Hf M.lf 

TO VS.f I "1 Ml'/ 

WA'/ IT WIS l-1[5 . . 

6'I$t-\O 

MC.f's RES1DE"1T coD£ 

M c.~'s l>~ f A 

J 

0 

i·hls picture ai;aln ls an uver•slmpllfU:atlon. The HCP Seg• . 
r.\& Ol l\l,.· t {,,ndl")' a lsd C&':' ldc'!io in )\)\./ l'lhl ur l\1&1110r)' .a lont:, Wllh 
<ith.r rt •ervt•I fields like Gl•ma and ru IJ<nt code, 



CODE 

r----------------Tfl" oF M.O'io(ly 

-- - ---·---
---MC'f'S 

.___--i-SEG-r1E t-JT J.)l(T.-=-
l----i- ( ~YST£M 'J)HCR.1r--ro12<;)-

!'---------_.;., _____ 0 

fOliJ1€Q~ 
To 

• a£~1b~ 1.rr11 
fU,t\Ct>IS 
(11' l\G.t-'$'f) 



1)0J 

1. i\-IG ~c11GnvtG r:.tJT1'l'/. If rnG 1,.,.-iur 
wHt(.H GvlOG! 11-lf SEQU!NC~ or 
tnrs 'Bo:r w11...L T'/\KG.. 

,l. PlllJ..\E bvlY: 
ALLOU1T( M€P.ol't.~ F01'Z /lJJl) Sf:-f Ufl 

A CE,JTfUtL ~Ti'2lllf'Vl'ZE 1 1"1 MC"10f?.'/ 
I I 

• ' Wl\tCH Will. AL'..OW TH£ (l{l.OG(UIM ro 
'RE. E1.:£CVTlb 'II'f TI1£ II(~ 

3. THI~ STQuC1"ur2( JS C At.LED 11-IG 
' 1 R..v~ ! 11< v c. luQ £ ~ 

lf. :r.~ A!>t>ITIOIJ TO Tl-le au.v 
IT IS tJO:?HALL'/ ((EQtJfkGD 

STCZVC.T\J~ 
1ll/)T I 

" i£\IE1~1\L 011:G1? !v11 ro:?ll1JG Sfl'!v<. ru1'ZH 
ALSO 'GE £Sff)'Gt.tSHE:D. 

!. Hf\!O~ '[:.Oj ~cTU~'l cHo:?eS: 

A. DATA 
E. C o'DS 
c. r11rcarf2£rGf2 
j); fl LES 
E. rr.aGQAM l.UJt<t.iG 



CoDt: 

(<'.U1J-n1~\JC.fVQ€ J. 

O'I t-\E t1 sruff OTi-W2 ~1\Jf F 

::D f\'1 Ct ]ll l 

(~. ~. IJ\J(.l(U~ Q. S. fl UCL- C us 
. t Sf f,. i,~:_E~~J~ ~~~-~J~.1(tiJ 

I\ 11-------· LIMIT 

i)A-"( -1· 

~!XhJALn/DvCJ<11 (o,ll~ 1. 

11 ~S~£µT' 
sec ~Gfl1s 

61.1 

"D\SK:. 

D' __ ..., 
<----

- S"1\M2ED-<- --- --·-
Sf.Cl-\Cr'T-

• }>1CTI o:Jf'.~'(
.e--- ·0;;~T £ ~£_(f{j~ If~ ... 

Dk(A· 

1-'1l'qu .. ·11tlr tht• om,)unt of Jata Jlrccl:ly .rt•Ct·L·cni.:. ... ·J by - llrl>£1"ain 
\o.'11 l t!Xt.:tcJ availahlc memory. 

s .. ,, tht' ~l\:l1 prv\·id1,: .... .1 vlL·lu.tl tlhlli.ig,•111t.:ul :u:lh11Uc for 4 l•rubru1u'1 
d,1t.':i, if th.,. prohr.1m reque~ts lt (~uch a rcquL·st would be part 
of the Jucrlvtlon in the Pro,;rnm Paramner Block). 

'Ha.rt: is <l Ill "'OtJ. sufL\,,1n: rule whii.:h suyS that a 1)rOLCam may only 
du t:.t::.vry \-:til1·;;; L..:h,,·t.11 th.1l pru,;r~1:1.!> ha~c .inti lJmit, U1us, lf 
&n .1.li.-,.11lt d:1L1 !>t.t·,1:1u1l is fl flfHh.~Ht, it ruu!>t bt: Lruu~·,hl Into 
i:·l"·,Hy tH.:l'-.l:lll tl•l' pt,1~·.r.J1,b l.1.:1:.~ ..Jthl 111,dt. Al::.u, u ptur,r..irn wight 
\;i~h 10 11,t\t jusl :.01·, 11( it:, tl.dd h.11lllll'd in thl:. w.t)'t .amt Ll1c 
l"t.:a 0 rtsL!tnt' 1 .... .:th:.1y!: prl.,tllt und JldP to IH..' acct·S!.t·d without 
Jl·l.1y. Jn tld . .., l'.J~,·, tl11..: tL.;l.kut d.1L.l .d-,l1 111u::.l Lt• pr1..:.>c'l\l lu·t ... 
\,, l. ~·II l1.1 :> l .111.l l j i , 1 t • 

So, the MCP will ;ct up (if nqulStcd) LLlw<rn a pro,;rams base 
.u,,t I ii .. it; 

I) a 1poce c~r resident data, 
2) n "ll11k.-1I au"" (lu't like the tier's) for data 

~\. !;: .i.. Ills. 

b'ht.'ll ont: d.iLl s.e.:.rr.1'nt l:.i u1Wt\rlaycd 0 by bnothtr, the 
fh:.t 1:.\l:)l be sa1r.·t:d by b,·.1n~ wdtlcn back to the dl1ok., 
1hl• dl•k aJJrcss ls m1othcr of the things kept in 
tlu.' 1i.11'.,,)q' I ink, 

A 111l.1lp, lllt-l l•>ll.1ry 11 uf :.y:.;.t( 111 ll1.!8Crlptors l:-1 11.lrl of \he: rl·o~rllfl 
f!le 1 and is 1>ointed Lo In the Program Paran:cl<r block, 1hh be• 
\'t.H'.11.':> p..:ul ut tlll.' Huu Slau..:turl.'.. 
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I {t 

DA1A 

-]f1TA -

--·--- - -

MAVA6M ENT 

L.IMli-

LI tJ KE!> 
AREA 

-------- -cMe-
S'T1'2uC..TUR E 

The coJe ~('t,ment dictionary l:t al10 In the program fll•. 

111ree iu.por tant d ls t inc t ions between Code and Data; 

l) Cl>i..fc is ''H.t>Atl C•nlr" so lL rn.•c:J nut be in the 
programs "Write Space" (Base - Limit). 

2) lit net' thr c(1,IL• 1:~.ly \'Jr Ol,ltsfth"' th<· run structure, 
allo;,dnb it lo lie !>hur·t»J wllh anothl·r copy of the 
s.tn.c pro~n,m (this is calhd rcu1trancc). 

J) Al::;o, lt 1wt·d n11t l1c wtlllcn Lu1.-'k \..'IH·n ovt·rluyccJ. 



'!;Oil AL b I DV(.( '> 
llJ fE R fl 

--------~3,.cc: 

R_ u,.J ~ra. v(f\Jf2t 

---- -----
:r1~ TfQ P{cE:-1'Er'2 _ 

- :D!CllOPA<L.'/ -- ~ 
.__ .. ·--··=--------, 

Rt=;\1"DfiJT 
Twfi?~P 

SE61-'lf t1IS 

D 

Th~ nJme of the interpreter Is In t!1c PPR, 

Interpreters may also be shared. 

R-..r:.,1!'"4 rfn:: th~1l 1&11 l11tLll'll'l'-'f 111Jy lit: :11'1Jt bc:lwf:en S
Mu1,vry and M-Mu1o<>ry 1 It ls (>ossfhle for sumo of the S• 
~t,, .. 11.\ 11.1Ll 1.1 11,· t~ ... t~h.Hl .:rnJ Lh"~ n:sl !'>l.·~~111'-·utcJ. 



M - t\LlOC.AllOJJ 

f-------_,"fb{' Of l'f.M 

11JTW(l 

~ 
~~ i 

S-r\St-\ I k- /.~El-\ 
- t'/i ..i·( ,- --r) /la.:{ 
~ .. -·- ---- -

__ J-=-__ TµTfR.P. 

---+- 0 

~( ~() G-1 ~MO 

RE.SC Q \JEJ) f'1\ 
0 

s: 

0 

111 this picture (which wc'v• alrcaJy ••en) I left out 
tht Interpretor Scgmtnt Dictionary, 

(ti.., lrtlcrpli.'tt:r Oll:tlun,1ry is lh1.: su111c ou~ a.s In tht! 111.st 
pfc~ur'"·, .:in.I it n.:::d<l1.:~ in MCP rc!lcrvc<l n1l:mocy, 

~: rlu l11l1.'q>i. •. :tc.:f 01..;Liuu!iry hus unc cutry for each 
activ~ l11t~rvr~Lt·r. 

f.1Ch iUl1 l'i 1 ft ll'I" h,,I)' 11.i\'4..' 4Jll f11ll·fj1fl'lt f S'-'flHl'lll 

J)l~·t {,111<1r\', \\ilh one cnlry {vr ~dCIJ St:t)llll'lllt 
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Ct.l~HI'" 

f\t((" 
(,p 

'ht~K •-,._ 
... 

c 

- v: f \LE 
--F\L£ - I._, Fof(t.i\AllOtJ - .---· ''Ol'ttJ11 1?.LOCI( -]) \ C.. TI OtJ AR. Y- - FIL€) 

~\:,sc1~1 fl ro]?_ ·- - ----- Ir.I 

M(MO(l.~ 

1)A-fA Jjcno1JAZ'-/ · 'EvffER 

R.\. t-J UC LE. VS JE:Df.~Ol1 fl "J(>f..> 

lufrCr'{ 

IJZQ.. t'iH021Jl1Cf~ 

!>Ai A 
Iv Frei( 

!i~UC1Ur2G 

Tlh· fl h· ,fka lou.11·v l» but 
u.-h t'l'll In lh•· •<iwdul~ .!~r;: 111.IJ, with one entry for 

01«n hull,ls ,,11 t"lll l/O 1 i 
. ' 't..•scr ptor~, aud RuC£1:1·a. 

l'h• nu is a run-time ;cnditlon o{ the nu, 

It J:; J.ppriJxi111.it~ly tnw tu . 
ft:; rfJ,. Hktt\'ll.H\· i.nll·. ~d)' that \Vht.·n & file Ja .. Cl.OSt:D,•• 
lhl! ~ch-..Jule entry. on d~ kl'\J "'-"' t1J lhc t.:uu·c-;puuJJng •·l'b In 
DI I ' • ' "hile if lt is "Ol'EN " ct unary ~ntry p-0lnt; tu an •·111 I . t the f!le 

n 111L·111ory, 
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rei. ~ uc Ll vt 

' 
l ~JG. k' 1' ~ 

i 

C,Lo"BAt 
M.C f' 

Por~J re(( 

l?C. u vcu:v< 

Gc-x1 J--, 
l_, L ---------

fl,(. klU(L(;u{ 

[£ Nl) ~ 
' , 

'l'h• linal Sl•p of BOJ is to link the pcograms Into a chain of 
which all the curHntly running proi;run,s are mtmbtrs, 

Llnk,ln.; I; by pr lor lty 1 "STAIU"' point I l th hi t 
lty program, ng 0 • & ••st prior• 



130·J 

I. 1\-IG ~c ~IGDlllG €VT1?.Y If Tl-lG l~~t.JT 
WHIC.H GLllDH 11-1( HQVENC~ or 
s:nrs no::r w11..L r/\KC:. • 

.t. Pf/.11...\E bVi'/: 
f\LLOCllTC M€f1o(l.1 FOfZ {llJ'f) SE-T U() 

A Cf:tJ"ftO\L $.T1'2vc-rurl.6 1, IN MfM.of?.'I, 
WHICH WILL ALLOW TH£ (l(lOG(ll\M IO 

EE ExECvTE!) U'f 1}1€ t1(~ 

'3. ,.HI) STr<ucftn'U IS CIH .. L~.D nJE: 
11 R.u"' !l({u( TVQ £: 

Lf.. "IIJ f)l:>!JITION TO THE" !?.U/J STa\IC.TV261 
IT !) tJ0:?1-\/\LL'/ REQurRGD IHAT 
!£VE\2i'\L OTll'.:R SV1'>('0:'?.Tl1JG snzvc.rutzH 
AL so tE £~TfiRLtSHtD. 

f. HA Jo(( l)oj S'cTUlf) C!-lo:?GS: 

A. Dt1Tf) 
'\S. Co'DG 
c. r11rcf21')Rt:ret'2 
J). f \LES 
E. rr20GQAM L.t~r<wG 

So 1::11"·h fur UOJ chores. 

f 



OTl:\Gt< 

TA'BLES 

RutJ 
STRUC.TUY?.G. 

>JU C. L£US 

P~oGRAMS 

'DATA 

A({€A 

£~~EtJTIAL lt.>fO 
K€ PT UY THE MCf:l 
AToVT 11-H S t2VN 
sraulTu:~E. 

<-LIM\T 

<-131\SE 

Here's how we started, ••••• 



-----

I1-n£aiD 
})1c.110tJ/\\ll.y 

~~q 
(( \)/J. 

n1C.VC'Ri?f 

, co. 0€ ] 
St& 

and lu· re'~ how we wound up• 
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t. NOT. qu£UlD - r(l06P.flM I~ flUwtJIJ.16 
O~ CoRr?Et-JTlY '8€1tJG
£€1'2v1CED. 

~ (\f~OG ru)t" Is (<CQ\.>HTrNG 
11:l v:c: OF A 
(>1!_<)(( ~~cR. 

?. (Ot-1MUAJICAiG.QutUC ~ (ll?oGRAM I) 
(~E.QUE STIN (j Ar'f6/..J'f/OtJ 
or: ·n1c ,qcfl. 

~. WI\ If. QUf U€ ,..,.. f}QOGl~fltl\ IS ffMf101?Afl.f Lt 
.S:TOf'rCD Wf\ 1111-H) 
COl·\1~ L[-{16~J OF .$OM€ 
1/0 orc12A-r10JJ. 

A f!ZoGrUv·'\S CUIC.t'ZEtJI STAT£ IS 
l?.&f LE. C. i"t: D JtJ A f 1£LD llJ '' t<uN 
!T~U(. TUf(f IJVC.L€U~ ". 

N,)\.O lht• l'r(1-~r.1m l11 "n'ihly to run,'• 1~ It lit th'u~nJtnr. th• 

u•e uf tht processor, 

. \l\u·tn,: il~ tlfr•ti 111 .,_. lt pastiut ln nncl m1t of lhc-iu• four 

" d Q " l.11tn 1\0.J finishes, the progum will be In the rea y• • 



. t?.GltJSTATf I (0Mt-1LJNICA'Tf 

l. SUFPO$€. niE p.((l \.JISt-leS To l)Llow rl(oG~AM 
• X • To R.V1J. 

:t ii~€ 
Til( 
\U 
Yo 

,.,, p GXC(vf€$ SO/"\t (.O!l~ wH ICH Cf)U~~~ 
1-\Cr'l'S l1.JT£t<.r'i;:c1f1l' ro Cl)LL Gl~Mo 
A rr:cc11il t·JIW rl)S~trJG A roru1c" 
X•s l(utJ STKUl·fu12c. 

l. G 1~·,l.\O PMff S coµTt'loL -ro X11· trJ'f£CV':Qt:i£q 
lt-J°£)1C/\Tlt-iG Tilr\T IT IS X WH JC~ I'> -ro r'CUN. 

'4. '-;\l(IJ X ~!QVll'H~ £Ori€ ~€~VICE OF Tl/6 MCfl. 
0~ .!F x IS ftJl6ZRurr£1.) :nu1~1 N6 tXtCUT101J 
'X'r 1.irci.:t~r.:c1ct2 WILL "r)u\Lb {\ rtXCJ) . I 

f c·.~HAI /"\f S£/\6t To THC l!Cfl WI\ IC!-! IS 
t)Li\Cl D tN A ~f'.lt(\ /\L LOC!\1" IOJ/ 111 T!lf 
(vu S:\\~UC.Tv~·~f tJVC.LCu~ Ai.JD Wl\1CH 
b X" r~L fl \N ( lvlt '~ 1 II M01'l[uf"f>. 1i'i€ 11JitiZfll2l1~ 
Tilct.> i«;·rv~·,,J~ coµr,~01.. -ro cr151,10. 

!. Gl~MO r1ASS€~ (01Jr1:?0l 10 THC p.(t'l's. 
I iJ\EQfltZcrc~ ltJDICl\"Th!G 1llti1 If I) 
-n1E Mc.~ w1dcH 1~ 1·0 12uJJ. 

<>. IHf J.A.(f ~\At(f~ 1o r<uM 'J'v~r Afi€R 
THf f-U1uT FROM Wtl\CH IT CALLE't> Gl~MO 
I tJ -:tt-J.. 

1. 111.r: MCP €)(AM\~JG~ , ANO AC1~ OIJ 11{€ 
r\C~S~<.( WHICH WA~ (l~{~€1J 'BACK. 

)1-.;n:':. 'Wh.£l hdpp~ns when lhc th.:t• Jl~4,;.UVl:t.·ti •· Jub ln lht.1 

ready Q1 

l( the MCP dt:tt.:1·n•lnc:; that lJ1·a1;Ji1tHa "X0 ,uu:1it wull 
tor sou.t• evc11t to h.ipprn l1dore X i:an proceed (e.g. 
tape "1"" to be n.mmt•·<I), lh~n X wlll br· l'Ut In the 
...... .it <)." 

\./hen ttw C\'tut happN1:1, X will be tran~fcrrcd to 
\hi· t;,ir11,unl~·nh' Q, "'lu·n· X will "•~·'lu lw dls~uvt.•tcd 
and ; 1:rvJcul by l11t ,.,;p, If all went well on this 
:,t.• .. ·1..ith.I trr, lh1n X \tJlll be 1u1l In llw ltt:;,,1ly Q, and 
~~ stArt all ov~r ~~3ln. 



WHA"f &lSMO . DoES 

G I s M 0 Is I\ r'U. s I De tJI MI c r'lO 
flt<.oGYV\M v.wrn THESE DL>flfS. 

1. aEw~rrrrE Ak-ln coJ.1/v!uN10.1E 

Gist-to \-Jf\µDLc~ 111e St-1conl 
T~~tp..1~1T:01J OF COJJTf(.CL. . Of 
Tl-l€ f;t'20CE \.<:'D>'t 1::cn.v CEµ 11lf:-
t-\Ct3 AUD ntE r>rtoG r'2,~i;t S. 

~. ~OF= T Ll.Q. 

c 1r1-\0 I~ Jt-11..\EntAfELY JtJ Fot?M~I> 
\..J~IC..iCvC12 11/t S-£1\!V\(€ (U:Q~ !T 
FL ACi Jµ n!E yl1~occ~£Cr7. JS rut.?~!) 
01J 1:-'f ~o~E f'.l~12.f OF TI-IE 
1/0 f\ f\011,...i (({ V. (, /Sl~O . (I\ Lt.$ 
Scff r/o / wt-ltCH Grtl\.,·n 111c 

, t..CQV€ H t)o t> nK•.J (2UtJ;~JJ5 
"To GI\ MO WI (IC fl ~'(11.Jf?w~ I llt 
ffl.olCC!:cll To 1nf!c~11(1? u>J\( uCttJG 
rr Ar iHE 111..\c -n1£: fLM wAs ~r 
OAJ 

l. I /J T(1'1?1;r'lf$ 

IF ntf !tJltRRv(lr FLA~ rµ -rH!' Vi-'20CE!!Ort I! · 
i\.11(,.JGD OJJ ii~E~ G1rMo IS ltJ ror?p.€ 0 tMM. 
DIAHvl, r,1/0. If nic J);,((l . 1$ fW::'JIN6 J Tl/~/) 
11!( 1~Jr<._r:1(L'(lT WILL 1:E ".ST11rnrn'' ftfE If 
A (lc'loGl'L; . ..\ t! RVJ.llJJiJG A l\f.:~StJ;( C('f'LAtf110G 

l·\11~ .11H LL 1:c tw t.1~ /1JJ0 a·1JT.r.~<·L 1':1(rc'.\.f,!) 
ib THE FlcfJ. 

We can now look more clo•ely at CISHO'a dutle1 0 



WHA·I CrlSMO Doe$ 

GI S 1-\0 IS I) ((€<;1DE1'-11 ft IC t'ZO 
Pr<.o Gr< t\M \f.J II \.I TH f SE J)IJfl €5. 

I. ((£11-.1~ffl'fE A,JJ) Co11/-'l(.J111Clt'1€. 

G1~;1-w ~,A,JDLc~ nre: £11coTl-I 
TrU!iJ~fTtO>J OF CCIJTY2.01_ Of 
Tl-IE t"l2Dct <:\Dr? 1:crv1CE1J 114(: 
>-\Cfl AtJD HI€ fr?.OG r(/j,..,\ S, 

~. ScFT 1 /o 

C 1~1-\0 IS /MMEDIAIEL>' )tJ For.?ME:D 
· \vilCAJCvCt? 111€ S£12VI Cf t2CQ\.t !T 

FL 1;c, JtJ TI~G 11 1Zocc~~oti JS f\lt(>-.(0 
OP 1:-'I ~oM€ flt11:::r oF 1"ltE 
1/0 /\f,C.Hlt.J(t'<.V. (,/~IA.0 (/)LL~ 
£:'FT 1/0} WHICH G•'~(\tlJ~ 111€ 
(:(~1vUT AtJ !) rHC t.J (!(1U;'!IJS 
10 G H ~o ... ,Ill( II )COvt?iJS '111€ 
ffl.oCf.<~crl 10 v.1/IGfvD<' wA~ uC1t..1G 
r-r /\T THE 11 Mc Tllt f LM WAS ~r 
OAJ 

IF THf 11fltRRut'lr FLAG Ill 11-1€ Vi~OCE!SOI'? t! · 
i\J\(1J(:u OJJ iiitt-' Gr~MO IS l.V ror'?;.16 0 t!-11-1 • 
n1 ... rcv11 r.1/0 1r- THE ,.,_c.r> ·rs (N:!•Jt:16 1 TliE/J 
11:~ \11:r, li~T v11tL l:C ''.ST(J(/((!)'1 (t{[C IF 
/1 ((~, (j ri ' ~ 1r i?V;IJJfiJ(,I (\ /\(~~ i/1C {XfL/,rot1JG 
1\H~ '1JILL ·r.E 1~u1u fl~io (01ri.'-'.0L. {.!(11::~£0 1 
lo l• IC J\U'. ; I 

We can now look a1ore clo•ely at ClSHO's duties. 
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Do fo1<t;vE t< 

J_ F A~'I INTE(({(\JrTs 

l\=tEtJ (ALL Io.CoKflETE: (x) 

) 

, · O\l\t. Q STUF f 

I 

I 

So f.lr, thf.s ha:i ht.•t•n uur wurkl11.; modcJ of th ... MCI', 



LOOP 

])O FOr'U: VE-(( 

HtttJDLf lt-JT€t1'RUPT~ 

EVIYJ\'( (Ot1MUtJ ICA1G ~VfUG 

IF Aµ'(ITOD'/ SCHfDULG.D 

ntGN i:.At.L 'Ro r 

EMP rv THS Y2£At>Y ({UGUG 

E ,._, 'D 

W~ "'"" ~ow i!>"pand thl•••••• 



.; 

:" r. 1/0 oruzA-r1otJS. 

:t. ruu ~ u €QAL HAltJf£1J AtJCE.. 

'3. CoµTR.oL 'Dt\JlC€S. 

4. raoGf21)M wMTtrJG lfJITIATION (Bo:r) . 

.r. ((UtJfJHJ(i. f~O(,f?.f)f-t S. 

This co1i;pl .. tes our lnvutlgatlons .of Demand Hanagemeni:, 
and of this HCP, . 
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SA\/£ X,'<,T,L,~ 
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GISMO ANn INTtRPRETFR TRACE TABLE 

-------·-----~----------~---·~---
THE 4.1 JNITI~LIZER ANn GISMO CAN RE MADE Tu ALLOCATE AND 
MAINTAIN AN ~REA TN MEMORY TO BE USFD FOR "lRACINGtt VARIOUS 
THINGS. fHL JNITIALJ7ER WILL ALLOCATE AN AREA ABOVE THE MCP•S 
LIMIT REGISTfR WHEN REQUESTEO AT CLEAR START TIME. GISMO WILL 
MAKE ENTRilS IN THIS TABLE IN AN "END·AROUND" fASHION. Two 
KINDS OF ENTRIES CAN BE MAOlJ ENTRIES G£NERATED BY GISMO• WHICH 
ARE INTENDED TO GIVE A TRACE UF THE LAST "N" TH!N~S DONE BY 
Gls~n~ AND ENlRJES GENERATED BY INTfRPqETERS, WHICH MAY REFLECT 
INTERPRETER (!R S•PRO~RAM INFORMATION• t•Ntt IS Dt,TUHHNED BY THf 
SIZE OF THE A~EA ALLOCATto. AS uESCRIBED BELOW• 

TWO OPTIONAL ~EGMENTS EXIST IN ~IS~O roR THIS FUNCTION• THE 
FIRST CONTAINS THE COOE NECESSARY TO MAKE lNTRIES GENERATED 
EXTERNAL TU t!SMO• AND IS AVAILABLE IN THE SlANOARO GISMO• THE 
SECONO CONTAJNS THE CODE TO TRACE GlSMO ITSELF, AND IS 
AVAlLAPLE ONLY IN HU- Ot:AU<i VERSION. 

AT CLEAR/START TIME· W~EN SWITCHING rROM TAPE ra RUN MODE- THE 
BR REGISTER 15 RESERVED FOR INfOHMATlON PERTINENT TO TRACING• 
BR IS USED AS FOLLOWS (BITS NUMBERED LEFT TO HH1HT• 0""23): 

A T TS C CH· TA I NS 

Oa7 fHf MOST SIGNIFICANT 8 BITS OF A 16 BIT VALUE 
CU AST SIG B Af<f OJ iHilCH SPECJFH.S THE STZE 
iJF THE TRACE TA8LE Tu t1E AUJJCAltD• 

8•23 A KASK USED WHILE TRACING GTSMU THAT SPECff IES 
WHAT IIO CHANNELS ARE TO Bf TRACED: Bil 8 SET 
SPI CIFIES CHANNEL O• HIT 9 rs CHANNEL 1 AND so 
UN. BIT ?3 SPECIFYS NON~URIVfR (UNCTIONS or 
GISMO. 



NOTE THAT THE TABLE Sl2E IS MODULAR IN 256 art (8 ENTHY> HUNKS
UP TO A, MAX1Ml1M OF "1)1ir orrn!f.S ((;5K •nrs,. f!K bYH:s>. 

SYSTFM/INITIAl IZER WILL ALLOCATE SPACE roR THE TABLE ANO WILL 
PLACF THE T/Uil E'S ABSOLUTE ADDRESS lN HHHS AT ('ll2lf'~. THE TABLE 
AREA TS INl'fll'L.llE11 AS FOLtuws: 

------·--·---·-···-------~-----------> 16 I A I 16 I 8 l 32 I 32 I 

012 ... 151 
I I 

C H A N ~1 E L ..... I I 
~1/ISK I 

I 
HINTS PUINTS•I 

HEPE 

I 
I 
I 
I 
I 
I 

I 
I 
I 

, ............ I • .. ENTHY 
I .......... UNl.ISFO 

!··~CURRENT INOlX.POlNTS TO 
THE OLDEST ENTPY 

1•·-TABU: SIZE 
CFROM 8R) 

NUTE THAT THE FIRST 32 BIT ENTRY IS USED fOR MAINTENANC~ 
INfORMATION,. ANO IS NEVER OVERWRITTEN. THE FIRST ENTRY JS MADE 
AT RASE+32. SUCCESSIVE FNTRIES ARE MAOr UNTil THE fNO OF THE 
TABLE IS REACMEDJ THFN WRAP•AROUND TO AASE+32 OCCURS. 

T H E 14 c p 1 I n u M ~' A N A L y l [ R KN 0 w s AB 0 u r TH I s T A a L L A ND 1 f 1 T r s 
PRESENT~ IT IS PRINlEO IN SORTED ORCfR, WITH THE fIHST ENTRY 
PRINTFD REING THE nLOESTe 

WHEN RR rs NOT LOAOEO OURINti CllARISTART• THE INITIALIZER WILL 
DISCARD fHE Ol-'TIONAL Sf:t'.Jl>IENTS1 V.HEN ON!. Y THE lAbU. SIZE PQHTION 
OF AR IS LtJAf.f:D, THf SEGMENT FUR EXTERl~AL ENTRIES lS KEPT AND 
THE GISMO TRPCE SEGMENT (IF A UEBUG VERSION J IS DISCARDED• 
WHEN HOTH THE TABLE SIZE AND THE CHANNEL MASK ARE LOADED, BOTH 
ARE KEPT <THIS WILL RESULT IN AN E OR HALT IF ITS NOT A DEBUG 
VERSION Of GIS~O)i 

FOR MAKING EXTfRNAL ENTRYS FROM INTERPRETERS, THIS PROCEDURE IS 
USED: 

•THE X kE~ISTER IS LOAOEO WITH A "SWAPPER" CODE OF 12 
C@C@l) 

wTHE LE A~O Lf REGISTERS ARE LOADED WITH AN 8 BIT "KEY" 

•THE T REfISTER JS LOADED WITH 24 AITS OF STUFF. 

•IF ITS A 1726~ L •NO T THEN GO TN THE STACK, 

DURING THE lNT~Y ROUTINE• x~ y, PA- FB ARE CLU88EREO ANO CP IS 
SET TO 24. T AND L ARE NOT CLOB8EREO 
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EACH 32 HIT ENTRY SHOULD BE THOUGHT OF AS CONSISTINb OF AN 8 BIT 
KEY AND 24 OAfA BITS• DUMP ANALYZER PRlNTS TrlE ENTRIES THIS 
WAY. CONSEWUE~1TLY TME VALUES IN L HAVE BLE~ CARBITRARILYJ 
Rf SERVED: 

Ol•tr 
20•3F 
40•4f 
50•7F 
ao•sr 
CO•FF 

MCP T 
MCP II 
SOL INTERP 
OTHER INTERPS 
OTHER C1> 
GTSMO• 

4 



TRACING GISMO ................ 

FOR THE DEBUG VERSION OF GJSMO- CODE HAS BEEN ADUEO AT KEY 
POINTS TD MA~E ENTRI£S IN THE TRACE TABLE• ~HEN THIS CODE IS 
OlSCAR0£0 8Y THE INITIALIZER CWHEN TH£ CHANNEL MASK IN BR IS 
ZERO> THE PE~ALTY IN TI~E IS NEGLIGIALE. WHlN IT IS KEPT• IT 
CAUSES GlSMO TO BE AIG~ER CBY APPROX 350 BYTES> ANU TO RUN 
SOMEWHAT SLOWE~ (3•81)• 

THIS 
ZERO. 
THRU 
GISMO 
110. 

CODE IS ~EPT WHEN THE CHANNEL MASK PART Of BR IS SET NEQ 
THIS MASK SPECIFIES WHAT CHANNELS ARE TO BE TRACED' 0 

14 <S~E ~BOVE), THE RIGHT MOST ~IT CONTROLS NON•OAIVER 
ENTRIES, SUCH AS FOR SWITCH RUN STRUCTURES OR ENHANCED 

WHEN THE GISMO TRACE Sf.uMtNl IS KtPl• THE INTt'f<P.TRACE SEGMENT 
IS PETAINlD AS WELL• SINCE THE S~HE TABLE f~TtR ROUTINES ARE 
USED. 

THE CURRFNT "WfY" VALUES AND DATA ENTRl[~ FOR GlSMU ARE 
DESCRIBED BfLOW. SINCE THIS VERSION Of GISMU IS FOR INTERNAL 
DEBUGGING ONLY, THE "~EY" VALUES ANO DATA MAY CHANGE rr 
REQUIRFO. THE ~OLLOWING LIST IS CURRENT AS OF JUNE 5, 1974• 

"KEY" VALUES 
.................... 

co THRU FF AR~ RESERVED rOR GISMO. THr KEY IS BROKEN INTO TWO 
FOUR ATT FIELDS WHERE THf FIRST rouR BTTS TAKE ON THESE VALUES: 

C USf 0 FDA TEMPORARY "ONE SHQT" ENTRlES. 

0 URIVER ENTRIES, HORE OR LESS PERMANENT. 

NON~ORIVER ENTRIES, 
PF P •,i AN E NT , 

f' "DlSPATCH"S• 

-···---------·-----·········· 
EO SWlfCH~RUN,STRUCTUPES 

LESS 

DAlA IS THE LIMIT REGISTER WE A~E SWITCHING TO. 

THIS ENTRY WILL SHOW WHAl PROCESS WAS RUNNING~ WHERE 

5 



lN~•NCED.10 IS CONSIOEREn PART Uf SOME USER 
PROCESS• YUU CAN TELL• FOR EXAMPLE• WHETHER 
ENht1NCEO.IO OR THE MCP TSSUED SOME PARTICULAR 
UISPATCH ~y WORKING SACK fROM THE Ul~PATCH ENTRY TO 
THf PREVIOUS En ENTRY <ALSO, SEE KEY E5• El> 

UAT~ IS S.MEMORY AODkESS FOR THE OVEkLAY. 

E2 tXAM1NE.INTERPlJPTS 
DATA ts: 

LEFTMOST 12 BITS: ARE THE POlNlERS 
FOR THE INfERUPT 
<HJF:UE 

~IGHTMOST 12 srrs: ARE THE VALU( TO 
BE RETURNlD TO 
THE INTERPRETER 

N01£: THIS FNTRY IS NOT USU-LLY MAU£. IT CAN ONLY BE 
"flqN[D ON~ VIA PATCHING THr OBJECl CODE• 

UA1A IS REFERENCE AODRlSS CNOT REf1ADR + 24). ENTRY 
IS MADE ONLY If AN INTERRUPT WAS lN THE QUEUE WHEN 
UIS 0 ATCHtREAD.ANOeCLEAR WAS CALLED• 

NOlE: CURRtNTLY OISPATCHeRfAD (BUT DON'T CLEAN> 
SHGWS UP AS AN f3 KEY. THIS ~ILL BE CHANGEO ro A 
KEY E8 SOMETIME IN THE FUTURE. 

E4 A ~ON·cnMMUNICATE REWUEST MADE TO THE MCP. 

IJATA ts TH[ 24 BlTS AT' THf PROGRAM'S LIMIT REGISTER 

t5 A COMMUNICATE. 
DATA IS : 

LEFT 8 BITS: 

NEXT 8 B!iSt 

RIGHT B BITS: 

ARE f ILE NUMBER 

ARE COMMUNICATE 
VERB. 

THlS ENTRY IS FOR ALL CO~MUNICATES. If IT JS 
FOLLOWED BY AN Eu KEt, THFN IT IS A COMMUNICATE fOR 
THE MCP, OR AN I/0 REQUESl WHICH ENHANCED 110 COULD 
NOl HANDLE• IF IT IS AN 10 REQUEST WHICH ENHANCED 
l/r CAN HANDLE• THEN A E7 KEY WILL FOLLOW, THERE 
MAl BE OTHER ENTRIES BETWE~N THE ES A THE EO DR 
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£7 croR EXAMPLE, DRIVER ENTHIESJ. YOU CAN TELL WHO 
I S HJ E 0 THE D I SP A T C th MC P 0 R l NH AN\; E 0 I I U 11 F 0 H U SER 
Ill''S AY LOOKING FOR Tiff PRE.VIOUS t. KEYS. 

1 

[6 N01 USEO PRE SEN TL y il~;Q.. 1AJi. - \IA\..uE. l~ ''™~ coNB 

£1 ENt'ANCf:O 1/0 IS REfURNlNG TO USE'.R11 HAVING 
SlJrCf.SSFULLY COMPLETED AN I/O REQUt.:ST.OATA 
IS USER•s LIMIT REGISTER. 

E8 HE~ERVED CSEE E3l 

E9•EF NOT USED PRESENTLY 

BffflRE LOl·KlNG AT ORlVER f.NTRIES11 LET'S LUOK AT KEY r, 
WHICH MAKlS USE nr THE KEY VALUE IN A DIFtERENT WAY 

........ 
THIS ENTR~ SHOWS A "DISPATCH" FROM EITHlH THE MCP11 
ENHANCEU I/O, OR A PSEUDO DISPATCH GENERATED BY A 
STATUS rOUNt ONE SERVICE R[GUFST FRUM OCC•2 nH 
OISKPACK. THE Sf.:CONO rouR IHT fIELO IN THE K[Y SHOWS 
THE CHANNIL NUMBER. 

THE 24 OrTA BITS ARE THE FIRST 24 blTS IN THE 
CORRESPONl•ING CHANNE:L TABLE tNTRY, PRlOR TO ANY 
CHANGES CAUSED BY THIS ~ISPATCH. 

THIS lNTRV DOES NOT OCCUR FOR "TIMER" OIS~ATCHES. 

AN ENTRY <AUSED RY A STATUS COUNT nNE SERVICE REQUEST 
WILL lMMf OlATf.LY l.\FTER THE ENTRY fOR TME SERVICE 
REQUEST lSEE BELOW• KEYS 06 AND oq). THE OTHER TWO 
WILL NOT OCCUR IMMEDIATELY AFTER A SERVICE REQUEST 
ENTRY• 

YOU CAN'T TELL IF A DISPATCH WAS rROM THE MCP OR 
ENHANCEU.10 UNLESS THf NON•DRIVER ENTRlfb ARE PRESENT 
C SEE ABOVf J KEYS EO ANO E7. > • 

tr THE CHhNNEL TA9LE ENTRY SHOWS THE BUSY 8IT CBIT O> 
Sf' T ANO ·1 HE OVERRIDE BIT CU IT 4) RESET• ltiEN TttE I /0 
WILL NOT BE INITIATED TO THE CONTROL AT THIS TIME. If 
THE BUSY BIT IS RESET OH THE OVERRIDE 811 IS SET THEN 
THE I/0 WlLL BE INITIATED AND TH~ NEXT ENTRY SHOULD BE 
A D3. 



THE ORIVER £N1RIES ARE: 

00"'01 NOT IJSEO 

02 UAfA TRANSFER• 

THlS ENTRY rs MADE ANYTIME THE DATA TRANSFER AOUTINE 
IS CALLED• ANO AT ITS EXIT THE END•ADR IS NEQ TU 
THI A•AOR (0.ADR FUR REVERSE>• THE DATA IS EtAOR 
Ml~US AtAOR C8.ADR MINUS E.AOR fOR REVERSE>. 

THr LAST n2 E~TRY fOR ANY I/O APPEARS TWICE IF THE 
C Q.t ·'TR 0 L t S THE Tl' P £ W HI CH RETURNS ·r 0 ST AT US 1 0 
~ETWEEN THE LAST DATA TRANSVER ANO THE NESULT 
DESCRIPTOR COISKPACK IS ONE O~ THESE>• 

03 AT I/O INITIATE ro THE CONTROL· ~ATA 15 
THI REFERENCE ADORES~ SENT TO THE CONTROL• 

NOlE ENTRIES 031 041 AND 05 ARE ALL MAOE BY THE 
UR!VER AT THt SAME Tt~E- w~ICH rs AFTER TH[ op, 
FI! E AOR• FIRST DATA BUF'F"U~ Clf ANY> AND THE 
HEI .AOR HAVE l:lEEJ~ SENT TO THE CONlKt.IL• THE CONTROL 
WILL HAVE GONE ro 10 urn BEYOND> !H THIS TIME. 
BECAUSE nr THE WAY IT ts C~DED- If DATA IS SENT 
rlE1WEEN STATUS 6 CENO fILE•ADR) AN~ STATUS 7 CBEGIN 
REf • ADR) THE 02 ENTRY WILL APPEAR AFTER THE 03' 04 
ANl,; 05 f.NTRTES. ALSO• NOTE THAT THE ENTRIES ARE NOT 
IN THE SAME OHOER AS THEY ARE SENl TO THE CONTROL, 
WHJCH IS OP• flLE.AUR• REr.AoR1 aur Gn REf.AOR 
<DJ>• OP (04) A~O flLEeAOR (05). 

AN OBJECT CODE PATCH CAN B[ EASILY MADE WHICH 
sur·PRESSF'S rn, 0411 AND OS ENTRIE;> FOR TE~Tll TEST 
ANI• WAIT, PAUSE. 

03. 04, AND 05 ARE N~T ENTERED FOR A STO~ OP. 

If A 03 IMMEDIATELY f'OU.OWS A 09 lNTRY OR A 06•0B 
EN1RY, THE INITIATE WAS FOR A LINKED OP. 

04 THt 24 BIT OP COUE S~NT TO THE CONTROL• IT 
MA~ BE DIFFERFNT THAN THE OP IN THE I/O 
OE~CRIPTOR# FOR EXAMPLE1 OM SEARCH OP WILL 
BE ENTEAEn AS DISK READ• CSEE 03) 

05 THI. FILE ADDRESS (SEE 03) 
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06 TR~NSfER TO ORlVEH FOR SERVICE REQUEST 
UA"!A rs: 

LEFTMOST 4 BITS: CHANNEL NUMBER TO 
A E _ S £ R V l C E Li r' E X T 

RIGHTMOST 20 ans: l't·1E ~ASK RElliR!\1£0 
BY YEST SERVICE 
REQUEST 

THlS ENTRY lS ONLY MAO£ lt A CHANNlL lHAl lS BEING 
TR~CED HAS ITS fill SET IN THE MASK• 

SE~VICE REQUEST ENTRIES USE TWO KEYS, 06 AND oe. 06 
IS USED WHEN THE SERVICE REQUEST WAS DETECTED 
OUTSIDE THE ORIVERJ A 06 KFY, THEN, SHOWS AN ENTRY 
TO THE DRIVER, DB IS USED WHEN THE DRIVER HAS 
FINISHED SERVICING A CHANNEL ANO DISCOVlRS THAT 
SERVICE REQUEST Is STILL SETJ A Ob KlY SHOWS AN 
"I1ERATION"• 

07 POCKET SELECT INrORMAllON HAS JUST alEN 
SENT TO AND ACKNDWLEOGfO bY ThE 
REA.DER.SORTtR• 

uATA IS I 

tt:rTMOST fj ans: 

RIGHTMOST 16 KITS: 

POCKFT VALUl SENT 
TO CONTROL 

INFO 
F"ROM 
Af"TER 
SELErr. 

SENT tJACK 
CONTROL 
~OCKt:T 

08 A RESULT DESCRIPTOR HAS JUST BEEN kECEIVEO 
fRDM THE CONTROL. THE DATA IS TH( 
HEFfRENCE ADDRESS. THIS ENTRY IS MADE AT 
THE SAME TIME AS A 09 IS MADE~ WHICH SHOWS 
THE RESULT DESCRIPTCR. 

THE ENTRIES ARE MADE PMlOR TD THE DETECTION OF A 
SECON010P1COMPLETE Off CONDITION• AN EXCEPTION TO 
THIS IS THAT THE TWO ENTRIES ARE ~OT MADE AT THE 
TE R ·.iJ NA T T 0 N 0 F A NY PA ii SE 0 P • 

AN OBJECT CODE PATCH CAN BE MAUE TU lNHitHT EllJlfHES 
08 AND 09 FOR RESULT OESCNIPTORS WHICH HAVE THE 
SEC0NO.OP.COMPLETE RIT OFF. 

D8 ANO 09 ARE ENTERED FOR A STOP OP (ALTHOUGH 03, 04 
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ANO 05 ARr NOT), 

IF A 09 rs IMMEOIAfELY FOLLOWED BY A aJ, IT SHOWS 
rHAl LINKING TOuK PLACE ANO AN u~LOC~EO DESCRIPTOR 
WAS FOU~D· IF A 09 rs FOLLOWED BY SOMETHING ELSE 
(Q8, 06, DB• FX, EX ARE ALL POSSIBLE> IT SHOWS THAT 
EITHER LTNKING WAS NOT OnN( UR THER[ WERE NO 
UNL''CKEO t'1t:5CRlPTORS. 

09 A RFSULT OESCRlPTOR CSEE 08) 

DA URI·![ nrnu GAP Pf,RMISSl!lN WAS JUST SENT rn 
THE CONTROL 

DAT~ IS THE LINKED l/0 DESCRIPTOR'S UP CODE. 

DB 5[Ri'tCE REQUEST DETECTED IN ORIVtR CS~E 
l) 6) 
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TABLf or CONTFNTS~ 

GISMO AND INIERPRETEM TRACE TABLE 
TRACING GlSMJ 
"KEY" VALUES 
THE NON•DRlV(R ENTRIES• fo•Ef 
FO•f F 
THE ORIVEH E~TRIES ARE: 

2 
5 
5 
5 
7 
8 



"KF.Y" VALUES 
f O•F'F 

ALPHABETIC I~orx: 

GISMO AND INTERPRETER TRACE TAALE 
THE ORIVEH E~TRIES ARE: 
THE NON•ORIV£R ENTRIES, ~u·EF 
TRACING GISMIJ 

5 
7 
2 
8 
5 
5 



G I S M 0 T R A C E 

F l LE.. I LC? A 1) £;,R) 
')U.{ ,V rJ \_ .J "'- ,..J 0 fl..-v1 A. !-<..;-{ 

UlANNEl MAS:\: 
TABLE SIZE: 

CURRENT POINTER ADDRESS: 

TAG DATA TAG DATA TAG DATA TAG DATA 

A R E A 
I r CtVW.J~L ;:;l: q b C 0 t.. 1 r elJ.w ..v e.1.- <6" ;. 1> 1\-C.--I.< 

rt- C.."-JW"'1E.-L t5-, tJi>N-bR.tJ\UZ. '5ThPi: 
0010000010000001 
32512 BITS 
Of'.)420 

TAG DATA TAG DATA TAG DATA TAG DATA 

j..(.; v.: $ 
~ .... A 03 CE0580 oP 04 900003 P.ADS OOOOCO SR 08 800120 ~,ADB OED580 l<..'009 E2801E J2.,AD3 OEED55 op Dt+ 400000 
F.A D5 COCB60 SK. Da 800100 DATAD2 OOOSAJ ~8 E7 OF5503 °~,z~·E5 010001 7l..vti?~[6 09A807 s1~ 06 800100 vtJ~,P2 OOOSAO 
"K.,\CE OEED55 Rb09 :300080'.:!~,,;JilPEO OF!080"o•SP.RE3 OEC08C -w..-1!?RE6 09A80S iV\ 03 OED108 o/>04 900001 PA 05 000000 
s;;e.DS 800200 p_·A fH GCiJE\3 12.bD<J E2301E..._,.,~ 03 OED3C4 c.P D4 900J02 F.11 05 000000 s~ 08 800100 :RA D6 OED3C4 
f'.DD9 E2501E~'"~,,D3 :H~:JSBD o?D4 900003 05 000000 DB 800120 08 OEDSBO . 09 E2801E ~-Db-2UOJf01] 

1).'\1""'1[;2 0002()0 ZA Q.3 :JF03GO R.t>09 3000BJ i•<1>< r0-3·,51=·0-s9_0_·-·--04-0730-;50-··~ f)5 fFFFFF/1)js?:"R[3-0F.Q..lQQ.}~1sPF2 C10000 

iASEREO Of5503 f~~010061J Es 09/,,309 -o:s-·ofr)-ioS- Dt. 900001 05 000000 08 800100 08 OED108 
D9 E2801E -- 03 'JL.D3C4 04 900002 05 000000 OB 800120 08 OED3C4 09 E2801E 03 OE02.BJL 
04 90000.3 0'1 GCOOGO ;J!J S0012:J 08 OED580 09 E2801E ]-OS- 200004 02 OOOZBO DB Of"0690 
D9 :jQQ_~30J DJ OFOA20 Qt, 070000 D5 FFFFFF f2 C10000r1£f7·-·af556-3J E6 09A80A 030EOfDB 
J4 900001 05 0000JO 08 30010) 08 OED108 09 E2801E 03 OE03C4 04 900002 05 000000 
DB 200100 08 OED3C4 09 f:2801E 03 OED5BO D4 90\)003 05 000000 DB 800100 DB OEDSBO 
09 E2501E ES 0100)1 E6 09A808 03 OED108 04 900001 05 000000 DB 800100 DB OEOlOB 
D9 E2801~ 03 OED3C4 04 900002 05 000000 DB 800100 08 OED3C4 09 E2801E 03 OED5BO 
04 900003 D~ 000000 DB 600120 OB OEDSBO 09 E2801E 06 200004 02 000280 06 OfOA20 
09 300030 D3 OEFB~O 04 078000 GS FfFFFF F2 ClOOOO E7 OF5503 ES 010001 E6 09A80C 
03 0[0105 04 900001 DS 000000 DB 800100 08 OED108 09 E2B01E 03 OE03C4 04 900002 
05 COGOOO 03 3001~0 u8 OE03C4 09 E2801E D3 OED580 04 900003 05 000000 08 800120 
08 OErrsao 09 E2801E. E6 09A800 D3. OED1D8 04 900001 05 000000 DB 800100 DB OE0108 
C9 E2B01E D5 JED3C4 04 900002 05 000000 DB 800120 08 OED3C4 09 EZBOlE 03 OEDSBO 
04 9C~003 05 000000 03 800120 08 OE~SBO 09 E2801E 06 200004 DZ 000280 OB OEFBEO 
09 800080 03 OEFF!O 04 078000 05 FFFFFF F2 ClOOOO E7 OF5503 ES 010001 £6 09ABOE 
D3 OEDlJB D4 900001 05 000000 DB 800100 DB 0£0108 09 E2801E 03 0~03C4 04 900002 
05 000000 08 300100 08 OED3C4 09 E2B01E 03 OED580 04 900003 05 000000 08 800100 
DB OED580 09 E280LE E6 09A80F 03 OEQ108 04 900001 05 000000 DB 800120 oa OED1D8 
09 E2301E 03 JED3C4 04 900002 05 000000 08 $00120 08 OED3C4 09 E2801E 03 OE0580 
04 900003 05 000000 DB 800120 DB 0ED580 D9 E2801E DB 200004 02 000280 DB OEFF70 
09 800080 Dl Of0300 D4 078000 05 ff~F(f F2 ClOOOO El OF5503 ES 010102 F8 118100 
03 OEDlDB DL 900011 DS 000000 DB 800100 08 OED108 09 E2801E 03 OEU3C4 04 900002 
05 000000 68 300120 DB OED3C4 09 E2B01E 03 0£0580. 04 900003 05 000000 08 800120 
03 OED580 D9 E2501E 03 OEE055 04 400000 05 000861 DB 300100 02 0005AO E7 OF5503 
ES C10001 D6 800130 02 0005A0 DB OEED55 09 800080 E6 09A810 03 OE0106 04 900001 
D5 000000 DB 300100 08 OE0198 . 09 E2301E D3 OED3C4 04 900002 DS 000000 OB 800100; 
03 OED3C4 09 E2801E 03 OEDSBO 04 900003 05 000000 DB 800100 08 OED580 09 E2801E 
OB DE2n~ .. 000280 08 OF0300 D019• 9so00oo00so10 03 OF0690 04 0780·00 05 ffFFFF CJ ClOOOO 
El 09AB11 03 OED1G8 

c ~ • ., ·' r, .! Vi 0 r~ ~; 0 EIH fl R D 9 E 2 'HI .~ D C t; 0 0 2 D 5 0 0 0 0 0 0 D 3 8 0 G 1D a 



f.7 OEC£79 
£:7 ~ECE79 
09 f0801E 
06 800100 
DB 80012 
OB 80012 
£4 5COO 0 
05 00000 
ES 03000 
ES 03 00 0 
08 OE5B74 
06 800100 
DB 8001 00 
El OE2CCO 
El OE2CCO 
02 0021CO 
fl GECE79 
E7 OE Cf 79 
02 0035'+0 
DB 800100 
E 3 OD 6 A 53 
DB 800100 
0 8 800120 
DB tl00120 
ES 010001 
D 3 tlCEF" 30 
DB 800120 
DB 800120 
DB 800120 
El CECE 79 

E7 ::>ECE79 
f B 118100 
Dt, 000001 
ES 030001 
ES 030001 
DB 800120 
DB BOO 120 
DB OCEF 3D 
DB 500100 
ES 030001 
tt~T':~p~J5,f1 
F 3 118100 

ES 010001 
£5 010001 
03 DCEf30 
OZ OOOSA 0 

--· ~""'11.n. 

09 E0801t: 
02 000 SAO 
02 OD1C20 
£5 020001 
ES 020001 
08 800100 
E 5 CH 0 00 1 
ES 010001 
08 800130 
D 8 0 ES 87 Ii 
EO OECE79 
02 OOlOEO 
02 002750 
D2 0 0 3 84 0 
Fa 11ei'oo 
D 4 0 00001 
02 000840 
02 002 lCO 
D2 003840 
(5 010001 

ES 010031 
03 0£5:374 
05 101878 
El ODD83E 
E7 ODD83E 
02 001630 
02 002000 
09 800080 
08 OE5B74 

El OECE79 
FB lHHOO 
04 000001 
OB 800120 
no annt ?/\ 

1:.5 UlUUOl 
03 0£5874 
05 001864 
02 000840 
n? l'li1?1CO 

D 3 OD 6A 53 ____ 04 000 00 0 

08 800100 02 000840 
EO OEZCCO ES 020001 
El OE2CCO ES 020001 

·[7 OE2CCO E5 020001 
02 002760 DB 800100 
El OEC£79 ES 010001 
£7 OECE79 £5 OlOOOt 

T' 
02 003840 108 OD5A53 
09 E0801E ~,03 OD2CC6 
ES 010001 E7 OECE79 
DB 800100 02 001680 
OB 800120 02 002000 
D 8 OD2C CB 
03 0£5874 
05 00186[ 
DB 800120 
DS 800120 
OB 800120 
El OEC£79 

E7 OECE79 
0 4 9000 02 
E7 OECE79 
E 5 0 3 00 0 l 
D6 800100 
DB 800120 
OB 800120 
E 4 3C 00 00 
09 £0801£ 
D3 0£5374. 
tfl.=q'w', "i'YJ':l'F (!"'ff.. ~~_:,,},,/;;~-Q .. _\{,.~·-:- .. -~!~ 
04 900002 
£ 1 ODD8 3E 

D9 .~oooao 

04 900002' 
E; OECE79 
02 0010EO 
02 002760 
02 003840 
E5 010001 

ES 010001 
05 000000 
ES 010001 
E7 ODDBJE 
02 OOOSAO 
02 001C20 
02 0032.1\0 
EO OEF080 

,LO,_QQQe:u:_ 
\049000021 
-t7oo o-8-3 tT 

05 000000 

tf Utt;t.f'J 
04 900002 
E7 OECE79 
OB 600120 
DB 300120 

-----------------

~o 
)1 

)1 

11 
'4 

OS OOBF5E 
DB 800100 
£7 OE2CCO 
£7 OE2CCO 
F 8 918100 
02 002000 
El 0Et:£79 
E7 OECE79 
09 810080} 
04 OOOOOJ 
06 800100 
DB 800100 
OB 800120 
(4 3C0000 
05 000000 
ES 010001 
DB 800120 
08 800120 
D8 OCEF 30 
E7 OECE79 

E7 OECE 79 
08 800100 
EO OEfOBO 
E5 030001 
OB 800120 
DB 800120 
OB 800120 
E3 0CEF30 
E5 030001 
05 000000 
mJ~JD~!~:~IP:tt 
OS 800100 

t.:> UlUUV.1. 

05 000000 
ES 010001 
02 0010[0 
02 002760 
02 003840 
£7 OOD83E 
E7 00083£ 
E7 00083£ 
04 900002 
E7\00D83E 
02 OOlOEO 
ES 020001 
ES 020001 
E7 OE2CCO 
EO 0Ef080 
ES 010001 
06 800100 
03 OE5B74 
05 00190£ 
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TO: 

· Burroughs Corporation INTER- OFFICE CORR ES PON.DENCE 

CORPOFlATE UNIT 1 LOCATION DEPT. 

1---.Computer ~stems Grou_Q_ Santa Barbara Plant Sof_t._w_are Ac.tivitv 
NAME DATE 

Members of Software Activity_ 
FROM 

E. R. Bauerle, Section Manager 
1 DEPT. & LOCATION 

Operating Systems 
SUBJECTo c.c. 

E. Munsch 
L. Trautwein 
J. Trost 
J. Swensson 
S. Bhagwan 
J. Macker 

On ·Tuesday, Wednesday and Thursday, August 20 through August 22, there 
will be classes on the micro-coded SOFT.IO routines. The classes will be 
held in the new conference room and will begin at 1:30 P.M. each day. 
Each class will last about three hours; the content of each days class 
is presented below. 

SOFT.IO, if anyone does not know, is the micro-coding in the system which 
receives I/O requests, usually from the MCP, and makes corresponding requests 
upon the hard I/O Subsystem. The class will be organized along the same 
lines. Discussion will be presented covering (1) requests from the MCP 
(et. al.) to SOFT. IO and (2) requests from SOFT. IO to the Subsystem.. There 
will be no discussion of the MCP at'this time. 

The approximate schedule is as follows: 

Tuesday 
A. 
B. 
c. 

- General discussion of SOFT.IO 
Requests upon SOFT.IO 
Requests upon the Subsystem by 
The SPO 

SOFT.IO 

Wednesday - Disk and Tape 
A. Disk Requests to SOFT.IO 
B. Tape Requests to SOFT.IO 
C. Exchange Requests to SOFT.IO 
D. Disk Requests, SOFT.IO to Subsystem 
E. Tape Requests, SOFT.IO to Subsystem 
F. Exchange Requests, SOFT.IO to Subsystem 

Thursday 
A. 
B. 
c. 
D. 
E. 

- Reader-Sorter, Data Comm, Trace 
Sorter Requests to SOFT.IO 
Data Comm Requests to SOFT.IO 
Sorter Requests, SOFT.IO to Subsystem 
Data Comm Requests, SOFT. IO t.o Subsystem 
Trace 

The class is intended to be detailed. Hopefully, however, the structure 
presented above will allow you to le.ave the class whenever the level of 
detail exceeds your level of interest. You may leave and return as much 
as you like; please do so quietly. It is recommended that no one leave 
during the first day, unless they have no intention of returning. 
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