This discussion is a summary of the main p01nts 'set forth in a lec-
ture on operating systems delivered October 23rd and 24, 1973 in
Santa Barbara.

The: 111u=tratlons are copled from the same masters used to generate “
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 simplified illustration which illuminates an ideal will be chosen
over a complex 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,
I 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
parts velate to still other parts, and so forth, until the inter-
relaticuaships of all the parts within the entity have been clearly
demonstrated. i : .

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 what real purpose the machine is meant to serve.

2. Start with the global problem, for example, the concept of stitch=
making, and how to dé it faster,

From here the next step is to determine, in the broadest terms,
the 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
51de) with each stitch.

Now, the particular implementation of the essential characteris-
tics (the complex entity being 1nvest1gated) may . be examined, a
T detail at_a time, in the light of how successfully that detail
contributes to the achievement of scie characteristic which is
essential to the solution of the original problem. :



The first approach is addressed to the solution, while the second is
concerned with the problem, It is my belief that an investigation 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 B1700 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.

Gemeralizing from this example, we may state this principle:
I1f an example of complex behavior can be described in terms

of some simple, essential characteristizs -- then that be-
havior can be mechanically mimicked. .
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DATA  ENTRY

_/
SEQUENCE CovTieL

Moving up to the 1940's we find another instance of this
principle being put to use.

A tachine called “EDVACY sports a bank of rutary switches
for data Input, but also a manmonth plug board which allows
a pevuon tu abstractly represent the sequence of steps he
wauld take fn perfovedng a computation uidng the ounbers
entorad dnto the switchess hils gave vlae to the concept
of a “prougran.”

Setting up a program bavolved wiring up the plug boavd,
which was slow, difflcult, and errvor-prune,

Tt was soon discoverad that If some of the rotary switches
wote set aside, and were used Lo represent the exccution
scquence, then the plug board could be wired permancatly

to interpret those scquencing Insteuctions, and program

set up became vach sivpler and more orderly, A peruon
could now e¢nter his whole "program,” Jdata and fnstiuctions,
by adjusting the scttings of the sutary switch hauk,

The next exanple or bohavior to Leconme autonasted was the
settdng of the switches thimselves, Tt was found that a
dispreportionate anount of tae was bobig apent tin ~ctting
up the progtasiy, as apabnst the ameant of Chee (U took to
vun fte Clhe rotary swltches were repluced with o wciory

of soie sort, which could be quickly fltled from an Input
device by pushing a "10AD" button on the console,



MCMORY
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: . Time passes, and hardware speeds up by several orders of
* 6 . st ltudes  Also new hiphespead fnput devives start appear=
BaS : . o . of cac

ing. Operator inteevention at the begtnatng of each program,

: plus the restriction of alvays having to load from the same
RESIDENT |

dovive shants to ity 1 wautd be very comventent o be

'PKOGQ AM able to sulteh automatically to the next program, and to

sclect the load sovurce as part of this process,

D0 roschody saidg "\.hy}ml wilte w Htthe program to do
. this, which would always be resbdont,” And so the ficst
3 ) Operating System was born, ’
R )
QULGg ) . A Lepartant shde Citeet of Uhils evint is Che vigld restrice
[, " n tion which is placed on the concept “program,™ Tt is this
g fzposicien of rules which makes a Program able to be dealt
R US€K pMOﬂAM ICWWS “G ‘I\”LL {rAﬂT AT KASE X With wohandeatlys We will sed this Process recurrlng ree
peatedly throughuut the history of op Systems,

2. USER  PROGRAM  MUST "BRANCH T 2€R0" wHewDowe, . | | .
3. RESIDENT PROGRAM: (0T LoCATION 2€R0)

RCAD A CARD: . _' .

FILL MEMORY STARTING AT "CBASE" FrRROM
STATED  DEVICE;

LRACH 10 EALE, :




OPERATING SYSTEM

A PROGRAM  wwicw  MANAGES
I e DEMAVDS
2 me RESOUR(ES
- oF A (oMpPUTER  C/STEM,

We can now develop a preliminary, working condition of what
an Opurating System s,




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."

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/0 operation to complete., It is pointed out that
if there were another program 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.



OPERATING

_:1-.

SYSTEM

A PROGRAM

WHICH MAUAGES:

A, RESOURCES

B. DEMANMDS

OF A COMPUTER SYSTEM,

PROVIDES A FAMILY OF
COMMONLY NEEDED
FUNCTIONS  AND
SERVICES.

As more and more du t! s passed (rom the program to the OP

Svstem, it bec a receptac l of conmou
which ¢co Il h ca !1 I on by ny progr
date thing Jdettutelo

ly invoked functions

1.© S0 we can now up-



OPERATING
SYSTEM

4. A PROGRAM

The B1700 MCP fulfills this definition, so let us take a

 WHICH  IAAUAGES: | - LT A

A, RESOLRCES |
B. DEMANDS

. OF A COMPUTE@.S‘/STEM. -

2. PROVIDES A FHMI.LY OF o
COMMONLY NEEDED
FUNCTIONS  AND
SERVICES,
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B1moo SYSTEA DSk

Tof OF DX

FILE:
"MCPs nTeRPRETER <
— ‘ /

FiLe: "M cp"

Fire: ° CLGA»’Q/S‘/ART"

Filre: " GgIsmo"

AVAILABLE TABLE

N

DIReCTORY
(oF m-use M SPACE)

coun )

START
VARIABLES ||

CWMNT (oD START DYES.

1f the MCP {s a Program, how does it get started?

COLIY STARY 3 @& stand=alone (does not vun under the MCE)
program which "sets-up" the disk for MCP operation bys

1o tottdatistug a bunch-of n)'é.h-m valuds and
pointees,

2. Sctting up a couple of tables which describe
how disk s ba b out,

3. luading several files to the disk (usually
Cron tape),



CRr00 MAW MEMORY

GISHO!S PRIVATE SPACE

|

ACPIS  (NTERPRETER

SPACE LEFT OUER,
FOR THE MCP
. TO USE INDNY
WAY 1T wiSHES,

6 TSMO

Tof of uMoRY

Mer's ReEDEMT CoDE

MCris DATA

WHAT CLEpRETART DOES.

After Cold Start, another stand alone program “CLEAR START"
{s run which sets up memory, and turns control over to the
MCP,



OPERATING
CSYSTEM

“a.'. A PROGRAM

Referring back to our definftlon, let us nuw discuss which

RESOERUE 5 one avallable to the BLT0OU MCF, and see how It
manages them,

CWHICH  HAUNGES:
A, RESOLRCES
R.- DeEMANDS

OF A COMPLTER CYSTEM,

2. PROVIDES A FAMILY OF
COMMONLY NEEDED
 FUNCTIONS  AMD | L
SERVICES. |
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CSOLREES  TO TBE MANAGED

{.

)
3
4.
§
G

DK

CHAIN MEMORY
. M- MedorRY
PERIPHERALS

L PROCESSOR

. MC¥® (AS A RESOURCE),

VIS.

Each of these will be discussed.



B1noo  SYSTEM DSk

Tof* OF V¥ -
FiLE: .
.7 TMCPs INTERARETER g
—_— N R SOLRCE | =" DSk
FiLe: " MCRA L ’ Here's how we said the disk looked right after cold-start,
Fiee: cLear [starT" '
Flee: " GISMO'" .
AVATLARLE TARLE
<
DIRCCTORY
{ (oF w-vse pue seace)
coun >
START . N
VARLA gLes 0




Bidoo VKK, RIGAT AFTER (LD -START,

|00,000
AR /InTER P - (1‘;::
pel 15000
CLEAW /srm_f l
a0 f?f)'*o
2ov0
AVAILATLE TARLE
LenGTel L OCAT fop
Y3awoo =1 c0oO
2000
AN 4 DiRECTORY
NAMGE LEMGTH LoC .
GisMo | oo 3c00
CLCA /(fAJZT {000 4oco
MLP loob Looo
Mmee [ipTerp looo | Gooo
— 1000
Cold STANT VATLLARLE S

Here's the same thing, but with a closer look at the Directory
and the available table,

The available table starts out as vne (1) eatry describing a
single arca of avallable disk, Each time a file 1s deleted
which {s not beunded by avallable space, a new available entry

will be ereateds Thls would happen for exanple I "CLEAR/
SEART" were deloted,
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‘Ri00  MMN  MEMORY

TP of umoly
GISHMO!S PRIVATE SPACE

HCPIS  (NTERPRETER -

SPACE LEFT OveR,
FOR THEe Mcr
TO VUSE N ANY
CWAY T wiSHES,

G ITSHUO

MCP's  RESIDEMT (CODE

MCPIS  DATA

AT awe/g T | Docs

RESOURGE 2 eewas MEMORY
P

Clear-Start brings in from disk, or creates, everything which
Uit be vesldent,

All phases of MCP operation require blocks of memory, of all
different sizes, usually temporarily,

So the space left over is handled by demand,
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MEMorRY - ALLOCATION

GISHMO  RESERVED

LAST

FlasT .
[BIN] &g

arRen"

S

MCP  RESERVED

0

N e

"LIVKED MAIN
MEMORY.,

TOP OF MEMORY

3

BACK
FOINTUR

1z \ TYPES AVL  OUCRLNAELE, SAVE

FURWARD
TOIMTER |

-

PEMORY

 MEnoRY LING

IS A  STRING OF TRLOCKS oF ANY

S\2€ ERCH PRECDED By ATCSCRIPTIVE “LinK”

FURSTY
LK

| Q"’LD
=0

L*JOthc:::>t::Ki:>CE§K

== D=0y
®

LAST

This arva s referred to as the tinked aveas



Memory  TYPES

i

AVATILATBLE.

THE REQUESTOR OF THIS Bletc
HAS  RELINQUISHED ALL INTEREST
T TS BLodd, aud IT IS Free
™ RE REUSED’

OVERLAVATRLE,

_THE .QEQU€STOQ o THIC TLoCK

STILL HASC AN INTEREST IN IT
Lor IT IS woT CRITICAWLLY
INPORTAMT AND IF  THE SPACE
1< QG,ASSIéNGD) THER  THE @€ -
QUESTOR  witlLL ' GET more SrAcE
APD REPLEMISH  THE |NFORRMA -
Tion WHEN  HE MNEEDS T,

)

SAVE,

Tg  SPACE  MAY poT  BE
REASSIGNED  LINDER ANY  CIRCUM -
STANCES , LUNTIL )T IS MADE
EXPLICITLY " AVAILABLE'

vis,
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MEMORY ALLOCATION

.

CEARCH A: Look FoR  AVL -SFA{é.

IF THAT FAILS  THEMR ..

CCARCH 2: STARTILG FRoM "LEFT-0FF PTR, LooK
———  Fof (CARINATION OF AvL ALD OUZRLAJATLE

<oz | 100 [ 100 | 1e0 J oo | SO | €0 | 4o | 1o | 100 | 10 | (o0 |
Tyre AvL I SHVE i AVL kOVLY AvL j oviY | owy ( SAVE l ovuf ‘ Ayl b SQUE\

!

“LEE T-OFF PTR™

If Scarch 1 falls, and a plece of memory has to be overe
layed in order to grant a memory request, then the "LEFT
OFF POINIFR™ will be adjusted to polnt Just beyond that

plece of nanory,

Thus, the next tlme this happens, we will start looking
from ahere we "It oft" last time, which ensures that
no part of the linked avca will be allocated more fre=
quently than any other,

Let the pleture represent a mewory where Lthe vertlcal
lines are the links,

16 a vegquest bsooade tor 150 bitsg

1. Secarch ) falls.

2, Startdng at “"left off" we could allocate | i
blgs by vonbintog PAVLY and COVIYY spaces

3, Bul then we tncounter a "SAVE" space, 5o we
must pass over it, and start from scratch again,

ae My ocoabindog the nest two spaces, we flad we can
allocate the nceded 150 bits and have 50 left
over.

S, lhe TIEP=0FF POINTIR will be adlusied to point
boetween the 190 bt arca Juat allocated amd
the now 50 bit "AVL" arca which was left,

6. Nutc "IEFT OFF" autonatically returns to the
Pop tandng whon B dreps ot the omdy,



| "R00 MAW - MEMORY

: Tof oF uorf
GISMO!S PRIVATE  SPACE
ACPIS  (NTERPRCTER
RESOURCE 3 ====- MEMORY
) This pleture §s over=stuplicied, Another fleld which restdes
g Pncc— LéF T OUE/?) .ir;nt{tIrp;e“:\:;xlct&;ndr;n“lnu Memory fs a table called the
FOZ THE McP .

TO VSE N AWY
CWAY T wiSHES,

GISMO

Mer's  RESIDEMT  CoDE

MCP/S  DATA

WAT aeme/g 0T | DOCS
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Nutles of the Interpreter dictlondrys

1. Keep track of which interpreters are active in

. the svstem,

2o Keep track of how M=Mcuory has been allocated
(if the system has -any),

Interpreters ave wrltten so that the most used part is st
the beginniug and the least used part at the end,

Thus, {{ all the active fntcrpreturs can't fit entirely
fnto M-Meiory, but ft {s possible to pet all the “beginnings®

AAny and loave all the "eads” fn the S=Mcwory then, since ex=

ceutlon will be prodocinantly out of MMcnory, the interpre=

. ters should run at about the sawe speed as they would §f they

wete entively o M-Momory,



MAUAGEMENT  OF (ERIVHERALS .
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Tyl

wilo

P-C-V

LAGLLEDY LoC  aeaoy? |

R0
o

0-0-0

TOAT

RESOURCE & eaeae PLRIPHENALS

"Clear start sends messages to all the possible PORT-CHANNELe

UNEY potumtations wind those that vespond indicate thelr dee
vice tyvpe,

This allows a table to be bullt with an entry for every dia-
covered unlt, (170 Assigoment Table),

Disk dovs not Khave an entry, It {s assumned to be -present,
and available Lo any number of users at the same time,

leput unfes cay be “latelled” alloving f1les.to be requested

By omat o,
Saie of the INFO fn the TQAT statess

What the device is,

Who ts usiog it,

Whether 1t s labelled,

and where the label i3,
Whether the device is ready,



Procescor  DliocaTion

BY  PRIORITY ~ HIGH
L SofFT /o

2. MCr

' l
3. RUNNING  PROGRAMS
(By PRIORITY) | ' R
Low Simple priority scheme,

Any hisher level function may demand the processor from any
lowcr level function,




lcCovRES To TRE MANACED

. DSk

5. KAl MEMORY
2. M- MeMoRY
4. peR| e ERALS
5. PROCESSOR
G

. Mey (hS A RESOULRCE). e S e

RUXKEXNAXXKRKXINXAKRKNXNR

Ne have now touched briefly on all of the resources.

1 {I Except #6, "THE MCP AS A RESOURCE" which is deferred until
later,




DEMAND HANAGEMENT

/0 OPERATIONS,
2. PERVPHERAL MAINTENANCE,
3. ConTROL  DEVICES,
4 PROGRAM WAITING INITIATION (Bo3).
:4' QUMNING PROGRAMS.

. The second najor duty of an operating system ls demand
! . managenent,




How THE MCP DOES AN |/

e

e mee (VIA ¢ism0) SUBMITE A
REQUEST To THE TI/o MACHIWERY
FOR AV 1fo ONMERATION To TBE
PERFORMED.

THE FOrM wHICH  THE REGUEST TAKES
1¢ CALLED pw i/o DECCUPTOR, wHiCH
1S A FIELD CONTAITTIHG ALL THE INFOR =
MATION  WHICH THE 1o HACHINERY wilL
BEED W ORIXR To PLRFORM  THE
REQUESTED  GRERATION,

FOR THE MOST PART, THE |fo MACHIGRY -
witl EC ARLE 1o GO ABOLT (TS BoSrmess
INDEFEPDEMTILY oF THE PROCELSOR | BUT
IF 1T kEEDS  ATTEMTION (AC | Forl EXAMALE
(N MOUING INFOGRMATION (NTO 0 OUT OF
MAIN  HEMORY) TuEM 1T MAY SET A
FLAG Iv THE (‘r’ocaforz wiht el witl
CAUSE “SOET [10" (A MI20L PROGEARY TO CoME
To ¢ AID,

WIEN THE  OFERATION S coMr’LETC—, Tile

10/ MACHINE WILL:

4 STORE A MESSAGE DECCRITING THE RESULTS
OF THE ONE&ATIONn N THE Io DeccrIrTor

2 PLACE THE ADDRESS OF THE T/ DelRIPTR
AT LOCATION ZERO IN HAIN MEMORY

7 Turwr 0N THE [PTERRUPT FLAG N THE

. IDCESSeR

1/0 Operations as a Demand,

e MOE stapta an 1/0, and then gocs abuut Bts busincss,

When the 170 "comes complete,” lt demands that its comple~
tion be acknowtodpeed,

A great anount of MCP strategy is centered around this
scemdngly sieple event,



GISMo  WILL DETECT THAT THE
INTERRUPT  FLAG HAS TBEEWN S€T,
AuD WiLtL FETCH THE 10

C DESCcIPTOR  ADDRECS  FROM

LOCAT I0M 26RO CAVINO 1T
CAVEFULLY \N THE MipTare unT
SThaCk,

WHEM THE M REACHES A
POIBT 0 TS EXECLTION WHERE
IT 1€ CONVEMRIEST To TO so,
IT witt 1NQUIRE OF GISHO (E
THERE  ARE  put IPTELUPTS
STACKED VA, AND LN
FtisDing o€, WLl TAKE THE
ACTIONS  eQuRcD  BY Tué
1o OPRATION  Lasiid HAVING
COMVILETED,

FUR EXAMPLE | |F THE /o WAS
FOR A CARD  TBenG ¥cad BY

‘A PROCRAM , THE  PROGRAM  wouLd

HAUC TECN MARKED "wAITING"
WHILE  THE 1/0 WAS |V mcccf&,
BuT Now  UPON  THE 1o (OM-
PLéTlOlJ' weuLd TE MARKED
"READY To rRruw'

YupP.



HMEMCRY

S_.

MCP  I/0 HANDLING ‘

SeRuice
REQGUEST .
ReSULT  OP  RurfeR Aooeess INTEQRUPT
, These are the basic components involved in the 1/0 process.
. Read |  Aoco \ ¥
o TO-DLSCRIPTOR 0
BorfeR <
Lowo Peccessor
) 24 Bars ‘
Lo e
AT cn O To

MACHINERY




MCP  MAIN LOOP

Do Forevep
. L1F ApY INTERRUPTS
 TTRew CQLL Io.comPLeTe(X)

\

l

¢ and move of the detalls of this structure,

A}

Q STU We now have enough to establish the most gencral structure
of the MCP. As we procced from here we will be filling in
more

L]

CND




MAUAGE MENT  OF fERIPHERALS

TIFE WO P-C-U | ACELLEDY LoC  READY?

CCg\lD U‘O'O
Lo

Thrt G-1-0

ThROE O-{-t

Tart O-1-Q

Tare 0-1-3

TOAT

DEMARD 2 eevee Peripheral Maintenance

Every unit represented In the 10AT which is not assigned
s the subject of an active 1/0 operation called a “test-
and-valt.” This 1/0 operation will only complete when the
unit changos state dn some waye  When this happensy

Lo The interrupt iadications will be stored by
the /0 machinery,

2. GISMO will discover the interrupt and stack e,

3. The MUP will pick it up in its Main Loop, und
control Wil be passed 1o the rout bnes rospunsie
ble tor ackninladging the Interrupt, vhich in-
cludes any Hecessary saintenance tu the 10AT to
vefloct the unfé's chanse of state,



ControL Device

A COnTROL TDEVICE IS A MEANS OF
GETTING THE MCP'S ATTENTION,

- THE "SPO" IS A TEDICATED ConTroL

DEVICE . FOR EXAMPLE
PDSH "INPUT REQUEST" BUTTON
™FE et TD

PUSH “END OF MESSAGE" BuTTON
STEP3 COMPLETED AN 1/0 OPERATION
WHICH SET THE IpTERRUAT FLAO—

AMD CAUCED THE fFottowing CHipm!
OF ML (ROCEDLIE CALLS:

J

10. COMPLETE
coumot. LAMGUAGE .PROCESSOR (M56)

‘
TH. ROUTING
\Y

SPOUT ("TIME = (Time oF Davy , DATES CTo0mYS DATE) ")

. ¥ .
INITIATE T/0 (SPo, " TIME -— ")

BXNAXAXXNKNNK

DIMWND

Coutrol Pevices



CARD READER as ContRoL Device.

CoNSIDER |AAGINARY Q POSITION SwITCH:

BELoNGS ASSIGED
TO TO
Mer PROGRAM .
pos. . - ( \  Pos Q. ‘ ‘ - -

pow |F THE CARD LAST READ HAS:

The card reader Is not a dedicated control device, but must

" be shared butween the MCP and any programs which wish to use
"
. A 7 v cotumy L THEM THE it
i . This device was arvbluiarily chosen, Conventlons could be
sw \TC “ 'S Sé T Tb pos 1. ° established to make any input device a control dev e,

2. "DATA (FILE-NAMED" AnYwHeRE
oW (T, THEN  SunTeH 1€ €ET To
PoS Y AMD ASSIGNED To THE
PROGAM LOOKIG FOR THAT

CEWLE- NAMED




DEMAND ~ HANACEMENT

I. 1/o orERATIONS,

2. PERINHERAL MAINTENANCE .

- 3. ConTRoL  DEVICES. _

L PROGRAM WAITING IMITIATION (BOT).
£ RUUNING  PRCGRAMS.

In our st of demands we have now worked our way up Lo num=
ber 4, So now we will discuss the whole process of program
inftiation, . .




ProcrAM'S LIFE CYCLE

2 STAGES:

| SCHEDULLING,
3. BEGCINMING -OF -TOB  (BoT),

PROGRAM MUST:

l. BE ONM DISK, & RECORDED v JRECTORY
2 ADNHERE TO RAGID REQUIREMENTS

AS To

ITS  FORMAT,

g VERN BN

Y

e

% PROGRAN PARNMETER
BLOCK; SEGAMENTS oA

PG CONTAINS LENGTH/
LOCATION POINTER To
FPBs

)S FILE PARAMETER BLOCKS,
2 AT LOCATION 40

(L SECHENT EACH)

LayouT OF

PrOGRAM FILE.

yop .



PR 0GRAM PP)RAMGTGZR BLOCK
AND

Fue Bomerer Brocs

IV ANY  PROGRAM  FILE, THE
PPR -AuD THE FPBs ARE
THE  REQUIRED FIELDS IV
WHICH THE PROGRAMMER
DESCRIBES WIS PROGRAM
-To THE MCP 1IN A
RAGIDLY  RESTRICTED WAaY.

Yup



COMMAND" MCP- TO EXECUTE A PROGRAM

COMSIDER A PROGRAM CALLED
"DONALD /DUCK"  WHICH wiLL

1. REQUEST A CARD DECK LARELLED
puck / sour

1. REQUEST A LINE- PRINTER,

~2. LIST THE CARDS ON THE PRINTER.
% TERMINATE.

TYPE 1w "EXECUTE DowALD/buck”

WHAT HAPPENS NEXT /

Given a program formatted under the state constraints, let
us follow the process of its exccution,



CcuepuLing

EXPANDED
PPrB

I. Scheduling consists of all the preparation for running
FPB 'S ) a job which can be accomplished without actually come

oNE FOQ (AQDF‘LG mitting resources,

ore FOR PRINTFILE ' 2, A vorking description for each execution of a program
allows the Jdescription to be changed (I desired) for
amy plven execution, without changlng the "Mother Copy,”

A wORKING oPY OF THE DESCRIPTIVE
PAQTS OF THE P20GRAM FILE EUILT ON
DK BY THE MCP




BoT

THE SCHEDULE EVIRY ¢ THE wrur
wWHICH . GUIDES THE SEQUENCE  ofF
§TEPS TBoJ witl TAKE

PRIME DUTY:

ALLOCATE MeMory rorz, AND SeT LR
A CEvTRAL STRUCTULIRL IN MEMoRY,
WHICH WILL ALLOwW THE ' fRoGRAM To
BE EXECUTED Ty THE M

. TwiS  STRUCTURE IS CALLED TMHE
"Run CTRUCTURES

In ADDITION TO THE RUN smucmee
IT IS wORMALLY REQUIRED  THAT

- SEVERAL  OTHER  SUPPORTING STRUCTLRES
ALSO RE ESTABLISHED.

MATOR BOT SETUP CHORES:

A. DATA

B. CobE

C. THTCRPRETER
D. FiLES

E.

PROGRAM  LINKING

Bepinniong of Job cade ac tually conmits resources to the
program,



RuN STRUCTURE

OTHER
TABLES
‘ ECSENTIAL INFO
RUN KEPT BY THE MCP
. HTOUT THIS RUN
STRUCTURE STRULTURE,
NUCLEVLS
& LIMAT
PROGIRAMS
DATA
AREA

<TBASE

The description in the schedule determines the characteris~
tics of a particular run=structure,



R Mmoo

MmO MEMORY

GISMO'S

PRIVATE  SPACE

ACPIS

Iy

TERYRETER

SPACE LEFT oueER,
FOR THE Mcr

Tof of uwory

L T0 USE 1N AWY
WAY 7T wiSHES,
G ISHMO

MCP's ReESIDEMT CoODE

MCPrg

DATA

WINT ClEhe et Do

Note that the

MCP i3 & program, and as such has a rune
structure,

In lh(s case Lhe rune atruuuu nucleus s Ine

cluded in Gisma's private space, and "OTHER TABLES" (which
Are aptional for any program) are not used, -



VigtoaL  MEMORY B

PROBLEM: How To MAKE A BIG PIEcE of
INFORMATION FIT M- A SMALL SOACE,

EXAMPLE: The TOTAL SIZE OF ALL THE MCAS :fm:“::p:;g:';;“‘jvc?;::f)-::(!fbt;nﬁk for a moncnt, and develap
————— (ODG lg ASOUT QOO K EY TES proce;siu; dlrtctly,d » before we can Pfoceea with BOJ

YET WE  GUARATEE  THAT THE MNP
witL Ruw  |F WE (AN DEDICATE
S BYTES TO CoDE,

How BoES T woni?

AS 1T 1S GEMERATED  TWE CODE IS
BROLEN INTO  CORVENIENT  SIRE
cHuwIS, v

THESE  CHUPMKS ARE CALLED
(OCE  SEGMEMTS.

REFECENCE TO A PARTICULAR
(HCTRUCTION wWITHIN THE ColE -
FILE MULT CoNSIST OF X
PARTSY ). THE SEGMEMNT NUMBER
2. THE LoCATION WITHIN
THE SEGHMENT.

Now THE SPACE NEEDED S:

L ENOLGH FoR TUE SI6MEMT 1M USE

2.ENOUCH For A TAULE ConTmmiInNGg
roIwTeERS To ALL - THWE ACSENT
CEOMENTS SO THEY can 16 ,
R UIA {,A):m MEo ) e LI (eD,:




SYSTEM  DESCRIPTOR

A STAuDARD wAY oF DLescRIBinG A
PlECE Of - INFORMATION

STORNAGE uniT  TYPRE
LCNGr}{ LOCHT‘ON TYPE FoR “Lﬁ}JGTH“

MAEHORY l BT
c DISK BYTE
1 STER DESCRIPTORS

M SEGHENTS

The table of polnters Just mentioned Is called a “segment
dictlonary”, and {t represents one of the most commom re=
quircronts of the MCP == -a “standard polnter” which is able
to acprescnt any plece ot atormatton, aud be tully general

with respect to length, locatlon, and format,

The scytent dictionary, then, Is a list of Systom Descriptors,

-




B10o  MAN  MEMORY

GISHO!S PRIVATE SPACE

KPS uverpRETER

SPACE LEFT OuER,
FOR THE McPr

TO VUSE 1N ANY
WAY T wiSHES,

GISMO

MeP's  RESIDENT CoDE

Mg DATA

f of umoly

WIAT CLERR [CTART TOES

S o -
. SR

This picture again is anvuver-slmpnﬂbation. The MCP Seg~ .
rent Dictionavy also restdes In low cnd uf wcmory along with
other reserved fields like Glsma and resident code,



NCPs CODE  SECMENTS

AnvD

SEGMENT DICTIONARY.

THe OF MEMORY

1 In the coarse of MCP execution, if an nb.sent segment s ref-
LinK

ercnced, the MCP's interpreter will perform the necessary
Proceduve valls to befog e wlss bng

| o : sepient futo makn memory
// ' - - [ fJO(UTéQS ’ SOMC G wdy that tor the madus=ltue H(:'I' codu, l‘l., ".:n.-rms" as !
L To f1 all segrents are alvays prescat,
///ﬁ//////// WSt
st :

Now ca
(WConepts el b

4

Wy e can say that what we iwan by victual bs that functionally
the P bohaves as 10 4t veally did have 2UUKB of oty dedlcated
([.) "CMMY) to fts code.

Kyl (/17044 777777

A \
RABEN co

Com 1) e FIRCC LMK

A LMT

l MCY's

—SEGHMENT DT

— (SYSTEM DESCRIPTO rcg) —_

[

e
-~

OTHER RESERVED SrAace

b )

S- Merory




l.

To3J

THE ScHEDVULE EMTIRZY ) THE pruT
WHICH  GUIDCES  THE SEQUENCE  oF
STEPS  ToJ witl TAKE,

PRUAE DUTY:

ALLOCATE MEMORY FO? . AMD SeT LP

A CEwnTRAL 'STg?ucfuné' N Memo(ey,

CWHICH will ALttow THE ' rroopam To

RE exECUTED TY THE MR

TWS  STRUCTURE 1S CALLED THE
"Runw (TRUCTURE®

Iy ABDITION TO THE RQRUV  STRULTURE
IT IS woRMAALLY REQUIRED TUAT

© SEUERAL  OTHER  SUPPORTING  STRUCTURES

ALSo TE  ESTABLISHED.
HATOR ToT SeTur CHOWES:

A. DATAH

8. con:

C. IBTCRPRETENR

D. FILES

€. PrROGRAM  LINKWNG

Back Lo Bad chores,



Code MBUAGEMENT

Run-STRUCTWRE AL

RUN-CTRUCTURE

OTRENR STUFF . 0Tt

162 CTUFF

DA e

0A

(A DC

(.¢. pwuCLcus

R.S.

PULL CLS

DATA

DATA

LT

BASE

‘bouALD /bucic CoMY L

—

N

“agSEMT"

SCCAENTy S
-

op
DK,

&

<"

e

- SuaRen—
_ SECMEPT—
- DI

LQy'm YT

"DonALD nuee” (0

SHARED
ConeE
SEGHENTS

Frequently the amount of data directly veferenced by & program
will exceed avallable wmemory,

Su, the MOP provides a victual watagement scheme for a program's
data, {f the program requests {t (such a request would be part
of the description in the Program Parameter Block),

There Is a BLTOO software rule which says that a program may only
do torory writes between that prograwms base and limit, thus, 1f
an absent data segnent §s rofarenced, {1t must be brought into
ooy buetweon the prograns base and Lhalt,  Also, a program mlght
viszh to have just sotc ol fts data handted in thiy way, and the
vest "restdont” -- always present and able to be accessed without
delaye I this case, the resbdent data also nust be prosent bete
woen base and ik,

30, the MCP will set up ({f requested) Letween a programs base
and ity .

1) a space for resident dats,
2) a "loked arca”™ (Just like the MCP's) for data

stglatils,

Note: - When one data segment is "overlayed” by another, the
first sust be saved by belng weltten back to the disk,
This disk address s another of the things kept in

the aerory link,

A "bata Dictionary” of system descriptors Is part of the Program
File, and s pointed to in the Program Parameter Block, This bee
cotes part ot the Run Stiucture,
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N/ / DhTA "S’G' ' HeH 2 1
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DNTA SEG. N HEMORY "/,

PROGRAM DATA MAVAGMENT

OTHER TARBLES

DATH  SEGHENTS
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::—~IHCTmNA&4w-~f

(Svetem DescldivTonsy

i

F . — it e e e

ON UK

&l

RUN STRUCTLRE NUCLEUS
]

J——

LML T—

LANKED
AREA

A
R ]
. .‘ l
EuTRY ]
4k 0 - '
Fﬁ);.i}”f (2t: S IT:ME FJ“’_ I) fk-r‘f5
¢ !
ik

Rup  STRUCTURE

LASE~

The code segment dictionary is also in the program file,

Three important distinctions between Code and Datas

9]
2)

3)

Code is "Read Only” so it need not be in the
programs "Write Space" (Base — Limit),

Honce the code ay be outside the run structure,
allowing it to be shared with another copy of the
sane program (this is callcd reentrance),

Also, 1t need not be wiftten back when overlayed,



INTERPRETER MANACLMENT.

[P
o e

— DICTIONARY —

[T — S— -

e e e

O pjlw

TRTER CVETER
xouALu/ovC(k .
CINTERD ,///?

MePrs .
INTERPA :
: £:
G 1Cr0 - —
, € P
M. MEme _,‘_I."})TAC'\ i Py -
}(:G. }'C%M'f"’-rf The name of the interpreter is {n the PPD,
DIC. LYIN'G Interpreters may also be shared, '
T

Recemboving that an foterpictey may be split between S-

OTHER -
Mumory and M-Munory, it is possible for some of the S
I) ATA_ _D'C- . ’ Mocoty part to be s bdent and the rest segmented,
A )
: RETenT
e
Ll NULLEVS IuTeERP .

\INTEﬁfiID;-' - SEGMLNTS

LAY ){ :

DATA

l Aace
QuN CTAVLTURE




M - MEMORY ALLOCATION

Gisny YD

TP oF W

| WARRE——

LIpKeD
AREP

VT

A

S

{_{(///‘7

S«}\e_ﬂ_l_ M- men
_ AT AheT,

- B i Ty

KOV

INTERPNL

1 Tenonary

Inteer
ey

TuTeRP
i

TRTERP,

-1 SHMO

o OF M-ﬂf“ :

In this pleture (which we've alrcady seen) I left out
the Interpreter Segment Dictionary,

The Interpreter Dictlonary is the same one as in the last
plcture, and It resldes fn MCP reserved memory,

Neoted The interpieter Dictlonary has one entry for each
OIS
active lnterpreter,

Fach intcvpreter say have an Intevpreter Sepment

Dictlonary, with one entry fur cach scgment,



FiLe MONAGEMENT

) — ) \
Flect——F|LE —— ‘W{,
(&3]
PELDICTIONAR Y- mces
S MEmoRy
DATA yeTionazy
R.S. NUCLE LS
LMY
Data
TALL

Run  STRULCTURE

FILE
INFORMATION
TBLOCK

\Jo Tocaapton

- BUFTER

G LT

RUETCR

/O DESCIPTCR

Burrer

The i1y et lonary gy bullt ae BOJ, with une entry for

cach FPB fn yhe schedule entry,

Open bullds on Fin, 1/0 duscrlpturg, and Buficrg,

the FIB iy 4 run-time rendiciop of the Fpy,

Ctionary CUEEY polits to (he Lorresponding ppg in
the schodule entry, on disk, while {f g Is “OPEN," the Flle
chtiunary entry points vy an FIB in wemary,

It s drproxtuately true to 30y that when a flle g4 “CLOsED,"
fts File py



U} it —o—n———————

FROG RAM

LIMNKING

CTaRT | OB

RS, NULLEYS

l

iwéXT i’“-

¢
PotuTLR
C(. vucrLevs <. noulLeu

Ruw STR .4

Rue St Ds

(Zu,d STQ 3

The final step of BOJ is to Ifnk the programs into a chaln of

which all the currently running

Linking s by priority, “START"
ity program,

pPrograms are members,

polnting to the highest priore



Bo7J

THE SCHEDULE EMTZY )f THE YT
wHICH  GUIDES THE SEQUENCE oF

C§TEPS TOJ wiLtL TAKE,

PRIME DUTY:

ALLOCATE MEMoORY FOI"Z) AND SeT LP
A CEMTIZAL STRUCTURE v MEMnoRY,

S WHICH witl ALtow THE  PRoocrAm o

RE ExECuréh BY THE M

TWS  STRUCTURE IS CALLED THE
"Run (TRUCTURE®

TN ADDITION TO THE RUN  STRULTUVRE

IT IS MORMALLY REQUIRED TWAT |

©SEVERAL  OTHER  SUPPORTING  STRUCTURES

aLso TE  ESTARLISHED.
MATOR TOT SETUY CHOZES:

A. DATA

®. colE

C. THYCRPRETER

D. FILES

E. CroGcRAM LINKING

So wuch for BOJ chores,



RuN STRUCTURE

OTHER
TABLES
quv o By e p
STRUCTURE Moot
NUCLEUS
S LM T
PROGRAMS
DATA
AREA

<—BASE

Here's how we started

oooooo
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Run STRUCTURE AND RELATED INFO .

—-flLe Die—

s .

THTA Dic

1 1 1
Q . [}
3 4 )

’

In1ERP

1 TionARY

RE MLLeus
(e
(506 )

e

O\JLEQ’L A A GLG
DATA
RESIDENT
DATA

cobe
SEOMENT
DIC

[CuN STRUCTURE

NeXT
R
- ORuOE

g } Ty

amain.

CoDE
<o

(obE
SEG

and heve's how we wound up.



Procepm STATES

l. NOT. QUEVED ~ PROGRAM |S_ (unn
: OR CORRENTLY gBEum, e
CERVICED,

2. READY. QUEVE ~ rroorim IS RC
2001 Le
N QLESTING
PRRoCESCOR,

3. COMMUNICATE . QUEVE ~ PROGRAM IS
REQUESTING ATTENTION
oF THE  MCP

4. WAIT.QUEVE ~ PROGIAM IS TEMPoRARILY
STOPPCD  WAITING
compLLf1o0 OF SoME
/o OPERATION,

A PROGRAMS CURRENT STATE IS
REFLECTED IN A FIELD IN "RUN
STRULTURE puCLELS",

Cbuvdog

Now the program §s “remdy to run," fe Jt is demand fng the
use of the processor,

ts life-time ft passes In and out of these four
basle states,

When BOJ finishes, the program will be {n the "ready-Q."



1

2

3.

&

g,

6.

1.

‘rewsTATE [communicaTe

.ggr)poge THE MCP WISHES To AlLlLow PROGRAM
X° To EU;J.

THE MCP EXCCUTES SOME CODE wHICH CAULES
TUE ACP'S INTERPRETER To CHLL GISMo
A SPEQAL  wWAY D PASSING A POINTER
To  X's  RuN STRUCTUIZE.

GISMO  PASSES  ComTRol To X: INTEQVRETER

- IDICATING THAT (T IS X WHICH IS To RN,

WS X REQUINES  SorE SERVICE oF THE Mcp
CR OIF X IS INTGZRUPTED DURING EXECUTION,
Vi IMTERPRETER witl BUILD a4 FIxch -
FCOMAT  MESSAGE To THE necr  wiicH 1S
tzi:\fﬁbcrll:l A géoec\m LO%m'lou' n THE

U STRUCTUVE pucLCu D !
EXPLAING WHAT HAPPEDED. Av'nc— \L:}JJT‘*\C’:?;{QaaQ
TUEn  RCTUNS  CcoNTloL  Fo  GISHMO,

GISMO  PASSES CONTROL Te THE  MOs
1{1‘[‘6(8{’(26?'(;'2 WDICATING THAT T (S
e mer wdeH 1S To o,

’mg mer  STARTS To Run TJuST AFTER
;r:-; 1@:*:1’ FROM WHICH T CALLED GISMo

THE  MCP  EXAMIES . AND  ACTS oM
NESSAGE  WHICH  wWAS  pALEeD BACK.WE

Mere's what happens when the MCP discovers a Jub in the

ready Q:

Notes

Lf the MCP determines that Program “X* must walt
for sowe event to happen before X can procecd (e.ge
tape """ to be mounted), then X will be put in the
“wall Q" °

When the evant happens, X will be transferred to
the Corcamieate Qp where X will apgain be dlscovered
and serviced by the McPo T all went well on this
secomd tey, then X will be put fn the Ready Q, oand
we start all over again,



WHAT GISMO DOES

GISMO IS A RESIDEMT MiCRO
PROGRAM  wWATH THESE DULTIES,

[ _REIWSTATE AND  COMMUMICATE.

GISMO HAMDLES THE SMeoTH
TheyTiow  OF ConTileL  ©OF
CTHE  pPROCE SO BETWEEN THE
MR AND THE PROGRAMS .

2.SCFET L /o

CIEMO 1S )MMEDIATELY U FolMED
WHEVCVER THE  SERVICE REQUEST
FLAG o THE ProceSlen 1S Tuidhn
Op BY SomE PART OF THE

1/0 KACHIOCERY, GISHO  CALLS
COSEET 1o, wHICH  GraAoTS TE
CLCQUEST © AD THEM ETUMS

To GICMO wilicH  KETLuRvS THE
PROCESSCR  To witicevae WASC v(INb
IT AT THE TiME THE FLAG WAS eV
oV

2 TS f?f?()f-‘fs

IF THE |nTERRUAT FLAG v THE VROCESSOR IS -
TURMED ON Tutw GISMO IS INFORMED MM~
nmew, AND IR THE MEP 1S RUIIING | THEN
e ek UPT  watl BE STACKED" €L , IF

A PROGIGAA (0 RUUMING A WECS AL CXPLAIIG
WLl T BUIlt AD cenien Pl
T THE MR,

We can now look more closely at CISMO's dutles,



WHAT GISMO DOES

GIEMO 1S A  RESIDENT MICRO
PROGIAM  \wWITH THESE DUTIES,

. REIVSTATE AnD COMMUMICATE

GISMo HALDLES THE SMOOTH
TRASITION  OF CchWTiel.  OF
THE  yPROCECSER  TETWCEEHN THE
MR AND THE PROGRAMS

GISAO IS )MMEDIATELY N FOoRMED
SWHONCVER  THE  SERVICE REQUEST
FLAG 0 THE 1rlocessor IS ruluen
ON  TBY <OME PART OF THE

1/0 NACHINCERY. GISMO  CALLS
SET 1fo, wHICH GrAsTS  THE
RLQUEST * AND  THEW RETulng

To GI{HMO  wiliICH RKETURNMS THE
PROCESSCR T walloevéR wAS ulinb
IT AT THE TIME THE FLAG WAS ST
oV

3 INTEr™ IPTS

I THE |nTRRRUPAT FLAG N THE VR0CESSOR (S
TV ED o»} THEN GISMO IS INFORMED |MM-
DIATELY AvD 1F THE MCP 1S RUNG ) THE

Tie Wl eAT panl BC USTacieh" EuE gE

A TORCCHSA (0 QUUMING A (a0l EXPLAMIING
THIE w7 Lokt AnD (ool LTl
T THE R /

We can now look more closely at GISMO's dutles,



MCP MATN LoOP

Do Forevep
. IF A INTERRUATS
Trer CALL To.comPiere (X)

| |
OTHER  STUFF

C D

" our working model of the McP,



MCP MBIN Loor

,,Do FORE VER
HAMDLE INTERRUATS
EAPTY  (OMAUN ICATE QUEVE
IF pAnYBoDY SCHEDULED
THEN ZALL RoT
EMBTY  THE KREADY QUEUE
END

We can now expand thls.eeee




DEMAND MANAGEMENT

"L /o orcedTions, |

2. PERIPHERAL MAINTENANCE .

3. ConTROL DEVICES.

4 PROGRAM WMTING INITIATION (BOJ),
S RUNNING  PROGRAMS.

This completes our Investigations of Demand Management,
and of this MCP, .
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GISMO AND INTERPRETER TRACE TABLE

WA N e ek TS T G G W G s e I T N G S NG R e S e R R

THE 441 TNITIALIZER AND GISMO CAN  FE  MADE TO ALLOUCATE AND
MAINTATH An rREA TN MEMORY TO RE USED FOR  "TRACING™ VARIOUS
THINGS THE JNITIALTZER WILL ALLUCATE AN AREA ABUVE THE HMCp=$S
LIMIT REGISTER WHEN REQUESTEND AT CLEAR START TIME. GISMO WILL
MAKE ENTRTES IN THIS TABLE IN AN T"END=AROUNDY™ FASHIONS. TwWO
KINDS if ENTRIES CAN RBF MADE? ENTRIES GENERATED BY GISMOs WHICH
ARE  INTENDED T0O GIVE A TRACE OF THE LAST "N" THINGS DONE BY
GISMNs AND ENTRIES GFENERATED RY INTERPRETERSs WHICH MAY REFLECT
INTERPRETER ('R S=PRNGRAM InNFURMATIONS. "nN® IS8 DETERMINED BY THE
S17¢ nF THFE A#FA ALLNCATED, AS UFSCRIBED BELDWe

TWO OPTIONAL SEGMENTS EXIST IN G¢ISMO  FUR  THLS FUNCTIONs THE
FIRST CONTAIrS THE €cODE NECESSARY Tn  HAKE ENTRIES GENERATED
EXTERNAL Tu €TSMOs AND IS AVAILABLE IN THE STANDARU GISMOe THE
SECOND CONTAINS THE CODE TO TRACE GISMO ITSELFs AND IS
AVATLARLE ONLY IN THE DERUG VERSITON,

AT CLEAR/STARY TIMF, WHEN SwITCHING FROM TAPE TU RUN MODEs THE
BR REGISTER 1S RESFRVED FOR INFORMATION PERTINENT TO TRACING.
BR IS I'SED AS FOLLOWS (BITS NUMBERED LFFT TO KIGHT, 0=23):

RTITS CUMTAINS

0=7 THE  MOST SIGNIFICANT 8 BITS OF A 16 BIT VALUE
(LEAST STIG & ARE 03 WHICH SPECIFILS THE STZE
UF THE TRACE TARLE Tu BE ALLOCATEDS

Rw23 A MASK USED WHILE TRACING GISMyU THAT SPECIFIES
WHAT 170 CHANNELS AKE TO BE TRACERY BIT A& SET
SPtCIFIES CHANNEL 0s RBIT 9 TS CHANNEL 1 AND SO
UN. BIT 23 SPECIFYS HNON=DRIVER FUNCTIONS OF
GISMO.



NOTE THAT THE TABLE SIZE IS MOUDULAR IN 256 BIT (8 ENTRY) HUNKS,
UP TO A MAXIMUM OF 2047 ENTRIES (65K B1TS, 8K BYTES).

SYSTFM/INITIAL TZER WILL ALLUCATE SPACE FOR THE TABLE AND WILL
PLACE THE TABILE'S ABSOLUTE ADDKRESS InN HInTS AT e21Fe. THE TABLE
AREA 1S INITIALIZED AS FOLLUWSS

O e i D N R N U SR N W e e G e R N O T S T e e D

| 16 1+ 81 16 1 81 32 | 321

u--&‘-a--n-‘u-&ﬂ-uuﬂmduuu---mcﬁu-&nuﬂl>

012+sa6151 | | | jmmmma | wsENTRY

| I ! |momam INISFD
CHANNEL == | [
MpSK | |wwaCURRENT THDEXLPUINTS TO
b THE OLDEST ENTRY
HINTS POINTS=i |
HERE |mweTABLE SIZF

(FROM BE)

NUTE THAT THE FIRST 32 BIT ENTRY IS USED FOR MAINTENANCE
INFORMATTONS, AND IS NEVER OVERWRITTEN, THE FIRST ENTRY IS MADE
AT BASE+32. SUCCESSIVE FNTRIES ARE MADFE UNTLIL THE EnD OF THE
TABLE IS REACHEDS THEN WRAP=AROUND T0O RASE+32 UCCURS.

THE MCPIT DuMp ANALYZER KNOWS ABOUT THIS TABLE AND IF  IT IS
PRESENT» IT IS PRINTED IN SORTED CRCFRs WITH THE FIRST ENTRY
PRINTFD BEING THE DOLDEST.

WHEN BE IS NOY LOADED DURING CLEAR/STARTs THE INITIALIZER WILL
DISCARD THE OFTIONAL SEGMENTS. wHEN ONLY THE TABLE SIZE PORTION
OF RR IS LUALEDs THF SEGMENT FUR EXTERNAL ENTRIES 1S KEPT AND
THE GISMU TRACE SFGMENT (IF A DEBUG VERSION ) IS DISCARDED.
WHEN ROTH THE TABLFE SIZE AnD THE CHANNEL MASK ARE LOADEDs, BOTH
ARE  KEPT (THIS WILL RESULT IN AN ERROR HALT IF ITS NOT A DERUG
VERSTON OF GISMO)e

FOR MAKING EXTERNAL ENTRYS FROM INTERPRETERSs THIS PRUCEDURE IS
USED: '

«THE X RECISTER TS LOADED WITH A "SWAPPER™ COOF 0OF 12
(eCa)

«THE LE AMD LF REGISTERS ARE LMADEND WITH AN 8 BIT "KEY"
«THE T RECISTER TS LOADED wITH 24 RITS OF STUFF.
“1F ITS A 17264 L AND T THEN GO IN THE STACK.

DURING THE ENTRY ROUTINES X» Y, FAs FB ARE CLUBBERED AND CP IS
SET Tn 244 T AMD L ARE NOT CLOSBBERED



EACH 32 BIT ENTRY SHOULD BE THOUGHT 0F AS CONSISTING OF AN 8 BIT
KEY AND 24 DATA BITS. DUMP ANALYZER PRINTS THE ENTRIES THIS

WAYe CONSEQUENMTLY THE VALUES 1N L HAVE BekEn (ARBITRARILY)

RESERVED S

01=1F MCP T

20%3F MCP I1

4O=4F SDL INTERP
S0=7F OTHER INTERPS
BO=BF NTHER (?)
Cli=FF GTSMO.



TRACING GISMD

LR R X RN RN R RN

FOR THE DEBUG VERSION NF GISMOs CUNE  HAS BEEN ADUED AT  KEY
POINTS TO MAXE ENTRIES IN THE TRACE TARBLE. WHEN THIS CODE IS
DISCARDED BY THE INITIALTZER (WHEN THE CHANNEL MASK IN BR IS
ZERO) THE PENALTY TN TIME IS NFGLIGIRLE, WHEN IT IS KEPTs IT
CAUSES GISMO TD BE BIGGER (BY APPROX 350 BYIES) ANU TC RUN
SOMEWHAT SLUWE® (3%B%).

THIS CODE IS XEPT WHEN THE CHANNEL MASK PART UF BR IS SET NEG®
ZERG. THIS MASK SPECTFIES wHAT CHANNELS ARE TU BE TRACEDRs O
THRU 14 (SEE ABOVE)s THE RIGHT MIST RIT  CONTROLS NON=DRIVER
GISMD ENTRIESs SUCH AS FOR SWITCH RUN STRUCTURES OR ENHANCED
170,

T IS KEPTs THE INTERPCTRACE SEGMENT

WHEN THE GISMO TRACE SEGMENT I _
INCE THE SAHE TABLE EnTER ROUTINES ARE

IS RETAINED &8 WELL» S
USED.

THE CURRENT n«EY®™ VALUES AND  DATA ENTRIES FOR  GISMU  ARE
DESCRIRED HELOWe SINCE THIS VERSION 0F GISMU IS FiJR  INTERNAL
DEBUGGING UNLYs THE "KEY™ VALUES AND  DATA  MAY CHANGE IF
REQUIRED. THE SOLLOWING LIST IS CURRENT A§ 0F JUNE 5s 1974,

WKEYY VALUES

. o T A G e e e

CO  THRU FF ARS RESERVED FOr GISMLUS THE KEY IS oROKEN INTO  TWO
FOUR RIT FIELDS WHERE THE FIRST FOUR BTTS TAKE ON THESE VALUES!

¢ USED FOR TEMPORARY TUNE SHOT™ ENTRIES.
D DRIYER ENTRIES, ™MORE 0ORrR LESS PERMANENT.

E NOM=DRIVER ENTRIES, MORFE R LESS
PEFIANENT,

F "DISPATCH"S

THE NON=DRIVER ENTRIES, EQ=¢F

Efl SWITCHWRUNGSTRUCTURES
BATA IS THE LIMIT REGISTER WE ARE SWITCHING TO.

THIS ENTRY WILL SHOW WHAT PRUCESS WAS RUNNING» WHERE



£1

E2

£3

E4

£5

ENHANCEDLTO IS CONSIDERED PART UF  SOME  USER
PROCESSs  YOU CAN  TELLs FNR EXANPLEs  WHETHER
ENFANCEDSID OR  THE MCP  TSSUED SOME PARTICULAR
DISPATCH RY WORKING BACK FROM THE UISPATCH ENTRY TU
THE PREVINUS E0 ENTRY (ALSA, SEE KEY E5s E7)

UVERLAY «eMoMEMORY
DATA IS S MEMORY ADORESS FUR THE OVEKLAY.

EXAMINE « INTERPUPTS
DATA IS:

LEFTMOST 1?2 RITS: ARE THE POLINTERS
FOR THE INITERUPT
QUF UFE

RIGHTMOST 12 BITS: ARE THE VALUE TD
BE RETURNED TO
THE INTERPRETER

NOTZS THIS ENTRY IS w0V USUALLY MAUE. 1T CAN ONLY BE
"TUINED ON® VIA PATCHING THF 0ORJECT CODE.

DISPATCHGREAD e ANDWCLEAR

DATA ISPRﬁrERENCEvﬁﬂﬁaﬁss (NGT REFeADR + 24)s ENTRY
1§ MADE ONLY TF AN INTERRUPT WAS IN THE QUEUE WHEN
DISPATCHWREADsANDSCLEAR WAS CALLEDS

NOTES CURRIONTLY DIZPATCHGREAD (BUT  DON'T CLEAR)

SHOWS Up AS AN F3 KEYs THIS WILL BE CHANGED TO A
KEY E8 SOMETIME IN THE FUTURE,

A NON=CNMMUNICATE REQUEST MADE T0O THE MCP.
UATA IS THF 24 RITS AT THF PROGRAM'S LIMIT REGISTER

A COMMUNTCATE s

DATA IS ¢

LEFT 8 BITS: ARE MIX NUMBER
NEXT 8 BITS! ARE FILE NUMBER
RIGHT 8 RITS: ARE COMMUNICATE

VERB

THIS ENTRY IS FOR ALL COMMUNICATES. TF IT IS
FOLLOWED BY AN FU KEY» THEN IT IS A COMMUNICATE FOR
THE MCPs DR AM /0 REQUESYT WHICH ENHANCED 1/0 COULD
NOT  HANDLEW IF IT IS AN 10 RFQUEST WHICH ENHANCED
[/0 CAN HANDLE, THEN A F7 KFY WILL FOLLOW. THERE
MAY BE OTHER ENTRIES HETWEEN THE E5 AND THE 0  OR



L7 (FOR EXAMPLE» DRIVER ENTRIES)e YUU CAN TELL WHU
ISSUED  THE DISPATCH» MCP OR ENHANVED 1/Us FOR USER
I/0'S BY LOOKING FOR THE PREVIOUS k£ KEYS.

E6  NO1 USED PRESENTLY TIveR INT. — VALUE 15 TIMER coNFEM
E7 ENFANCED I/0 IS RETURNING TO USERs HAVING

SUCCESSFULLY COMPLETED AN 1/0 REQUESTJDATA
IS USER'S LIMIT REGISTER,

£8  RESERVED (SFE E3) DISPATEH. ReADd. AND. DoNT.CLEAR
Fo=EF NUT USED PRESENTLY

REFORE LOUKING AT DRIVER ENTRIES, LET'S LUUK AT KEY F»
WHICH MAKES USE NF THE KEY VALUE I8 A DIFFERENT WAY

FOsFF

THIS ENTRY SHOWS A "DISPATCH®™ FROM  EITHRR  THE MCPs
FNHANCEUD T/0, OR A PSEUDGC DISPATCH GENERATED BY A
STATUS (DUNT  0ONE  SERVICE REQUFST FRUM  DCC=2 R
DISKPACKe THE SECOND FOuR ®IT FIELD IN THE KEY SHOWS
THE CHANNEL NUMBER.

THE 24  DAPTA  BITS ARE  THE FIRST 24 oliS IN  THE
CORRESPON{ TNG CHANNEL TABLE ENTRY, PRIUR TO ANY

CHANGES CrUSED BY THIS OISPATCH.
THIS ENTRY DOES NOT 0OCCUR FUR "TIMER®™ DISPATCHES.

AN ENTRY CAUSED RY A STATUS COUNT NNE SERVICE RFEQUEST
WILL IMMEDIATELY AFTER THE ENTRY FOR THE SERVICE
REQUEST (SEE BRELOW»s KEYS D& AND DR)e  THE UOTHER TWO
WILL WNOT OCCUR IMMEDIAVELY AFTER A SERVICE REQUEST
FNTRY «

you CAN'T TELL IF A DISPATCH WAS FROM THE MCP OK
FNHANCED 1D UMLESS THE NON=DRIVER ENTRIEO ARE PRESENT
(SEE ABUVI S KEYS EO AND E7).

TF THE CHANNEL TABLE ENTRY SHOWS THE BUSY BIT (BIT 0)
SET  AND THE OVERRIDE RIT (uIT 4) RESET, THEN THE I/0
WILL NUT BE INITIATED TO THE CONTRUL AT THIS TIME. IF
THE RUSY BIT IS RESET OR THE OVERRIDE BI1 I§ SET THEN
THE 170 will BE INTTTATED AND THF NEXT ENTRY SHOULD BE
A 3



THE NDRIVER ENTRIES ARE?

W W e sy TR A W e TR G G B G BN G W B

no=b1

N2

b3

D4

NOT USED

DATA TRANSFER.

THYS ENTRY TS MADE ANYTIME THE DATA TRANSFER ROUTINE
IS CALLEDs AND AT ITS EXIT THE EnbDeADR IS NEQ TU

THI AsANR (BJADR FUR REVERSE). THE DATA IS EJADR

MINUS AGADR (BLADR MINUS FoADR FOR REVERSE),

THI LAST N2 ENTRY FOR ANY I/0 APPEARS TWICE IF THE
CONTROL IS THE TYke WHICH RETURNS Tu STATUS 10
BETWEEN THE LAST DATA TRANSFER AND THE RESULT
DESCRIPTNR (DISKPACK IS ONE OF THESE).

AT 170 INITIATE TO THE COMTROL WATA IS
THY REFERENCE ADDRESS SENT TO THE CUNTROL.

NOTE ENTRIES N3s D4s AND D5 ARE  ALL  MADE BY THE
URIVER AT THE SAME TIMEs WHWICH IS AFTER THE UPs
FILE ADRs FIRST DATA BUFFER (IF ANY) AND  THE
REL « ADR  HAVE BEEN SENT TO THE CONIRUL. THE CONTROL
wltL  HAVE GONE TO 10 (OR  REYOND) BY THIS TIME,.
BECAUSE  OF THY wAY IT IS CADEDs, IF  DATA IS SENT
BETWEEN STATUS 6 (EnND FILECADR) ANU STATUS 7 (BEGIN
KEF «ADR)  THE N2 ENTRY WILL APPEAR AFTER THE D3» N4
ANL D5 ENTRIES. ALSO», NOTE THAT THE ENTRIES ARE NOT
IN  THE SAME ORDER AS THEY ARE SENI TO THE CONTROL,
WHICH IS 0P» FILFE«AURs REFJADRs  BUT  GN REFGADR
(D) OF (DAY aAND FILE«ADR (DS).

AN OBJECT CODE pPATCH CAN  BE EASILY HMADE WHICH
SUI'PRESSES 3, Day AND D5 ENTRIES FOR TEST» TEST
ANI: WAIT, PAUSE.

03, D4y AND DS ARE NUT ENTERED FOR A STOMP UP.

IF A 03 TMMED

LA S A D9 LNTRY UR A D6+%DB
ENTRYs THFE INITI

W
R A LINKEYD OF.

THE 24 BIT OP CODE SENT TO THE CONTROL. IT
MAY BE DIFFERENT THAN THE 0P IN THE 1I/0
DESCRIPTOR: FOF EXAMPLES DM SEARCH UP WILL
BE ENTERED AS DISK READ. (SFEE D3)

THt FILE ADDRESS (SEE D3)



D6

nr

ba

TRENSFER  T0 NPRIVER FUOR  SERVICE KEQUEST
DATA 1S

LEFTMOST 4 BITS:  CHANNEL NUMBER 10
BE SERVICEL NEXT

RIGHTMODST 20 BITS: ThE MASK RETURNED
BY TeST SERVICE
REQUEST

THIS ENTRY IS ONLY MADE IF A CHANNEL THAT IS BEING
TRACED HAS ITS BIT SET IN THE MASK.

SELVICE RFGUEST ENTRIES USE TWp KEYSs D6 AND DE. D6
IS USED WHEW THE SERVICE REQUEST WAS OETECTED
QUTSIDE THE DRIVERS; A D& KFYs THEWNs SHOWS AN ENTRY
TO THE DRIVERe DB IS USED WHEN THE DURIVER HAS
FINISHED SERVICING A CHANNFEL AND DISCUOVERS THAT
SERVICE REQUEST IS STILL SET; A Db KEY SHUWS AN
"ITERATION®,.

POCKET SELECT INFORMATION HAS JUST  BEEN
SENT T AND ACKNOWLENGED BY THE
READERWSNRTER

UATA IS ¢

LEFTMOST B BITS! POCKFT VALUE SENT
: TO CANTROL
RIGHTMOST 16 rITS: INFO  SENT EACK
FROM CUNTROL
AFTER POCKET
SELECT.

A RESULT DESCRIPTNOR HAS JUST REEN KECEIVED
FROM THE CONTROL. THE DATA is THE
REFFRENCE  ADDRESS. THIS ENTRY IS MADE AT
THE SAME TIME AS A D9 IS MADE, WHICH SHOWS
THE RESULT DESCRIPTUK.

THE ENTRIES ARE ™ADE PRIUR TU THE UDETECTION OF A
SECONDOPSCOMPLETE  UFF CONDITION. AN EXCEPTION TO
THIS IS THAT THE TwQ ENTRTIES ARE NOT MADE AT THE
TERSINATION UF ANY PAUSE 0P,

AN OBJECT CODE PATCH CAN BE MADE TU INHMISBIT ENTRIES
08  AND D9 FOR RESULT DESCRIPTORS WHICH HAVE THE
SECONDSOPLCAOMPLETE BIT 0OFF,

DB AND N9 ARE ENTEREy FUR A STOP OF (ALTHOUGH N3» 04



9

UH

AND D5 ARF NuUT).

IF A D9 TS IMMEDIATELY FOLLUWED BY A 03, IT SHUWS
THAT  LINKING TOuX PLACE AND AN UNLUCKED DESCRIPTOR
WAS FOUNDs IF A DY 1S FOLLUWED BY SOMETHING ELSE
(DB, D6, DB FX» EX ARE ALL PNSSIBLE) IT SHOWS THAT
EITHER  LTINKING WAS NUT DoOnF OR THERE WERE NO
UNLTCKED NESCRIPTORS.

A RYSULT NDESCRIPTOR (SEE DB)

BRIVE THRU GAP PERMISSION WAS JUST SENT T0O
THE CONTROL

DATA IS THE LINKED 1/0 DESCRIPTUR'S UP CODE.

SERVICE REQUEST DETECTED InN DRIVER  (SEE
vé6)
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TABLEY (F CONTENTS:®

GISMO AND INVERPRETER TRACE TARLE
TRACING GISMT

"KEY" VALUES

THE MON=DRIVOR ENTRIESs EO%EF
Fl=FF

THE DRIVER EXTRIES ARE:

B NJE AN Y



ALPHABETIC
"KEY" VALUES
FO=FF
GISMI AND INTERPRETER TRACE TARLE
THE DRIVER EHMTRIES ARE?
THE NON=DRIVER ENTRIES, Fu<EF
TRACING GISMI

INDE X ¢
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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.I0, if anyone does not know, is the micro-coding in the system which
receives I/0 requests, usually from the MCP, and makes corresponding requests
upon the hard I/O Subsystem. The class will te organized along the same
lines. Discussion will be présented 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 - General discussion of SOFT.IO

‘ A. Requests upon SOFT.IO
B. Requests upon the Subsystem by SOFT.IO
C. The SPO

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 - Reader-Sorter, Data Comm, Trace
A. Sorter Requests to SOFT.IO
B. Data Comm Requests to SOFT.IO
C. Sorter Requests, SOFT.IO to Subsystem
D. Data Comm Requests, SCOFT.IO to Subsystem
E. Trace

The class is intended to be detailed. Hopefully, however, the structure
presented above will allow you to leave 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 ddy, unless they have no intention of returning.
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COMMAID
T ! CA: cPr>rzTo
' ;@;} [ | 1 |~ ' RC : cP>To
CONTROLS SR: zo>cP |
L-f BUF (s) -1
l Maxymum 15, o ~I4
PER I\ PHERAL

CA

T /o

SUBSYSTRM
MOVE <RELISTER> TO COMMAWD —P CA < JCLE
MOVE TDATA To <REGISTER > > RC cHCLE



Qomwb AcTwATE -— B_aswwse. gava&T‘E- folumAaATS

o+ 3 7 ¥ ‘ a3
CA | TIPE] CHAN VARLAUT RC ToG] STATUS VAR AT
T¥ PES
o
STATUS oool|cHaslo - — — ) — | sTaus| DEVICE |y
, /‘ ]
GLEAR 3TEST e DEVICE
STaTus @0 &\ [cHAN [0 ol - ‘9"’“"‘51 D "‘
TTEST SeRViE 4
REQUEST cool| =~ |0 —Ol ol - - 1] seeuicE REQR MASK
T ATE ool |cHAN [ ————— 01 10 — |sTATUS| —_—
TRANSFER '
ouT i" oo |o cw_\ﬂj .‘ | or L Dara BITES - — |STATWS —_—
F
TRASSTER ol od| cHad e — Bramas | | en & Dama BYTES
B
a4 DATA ©WTS
TRANSTE® | oo |1 |cHAN s A< TDATA BITS

TOGS AT RC TwIE
TAPES BT O = oDD BYTE. 3Tl = DRWE THRU GAP.BTE = REVERSE
SORTER!, BTO = Nowne BTl = POCK SELECY s BiT2= REVERSE
OTHER S BIT 2 = RevgeSE
Apoimoe~Nadc SPECiAL TYPES
TRAVSFER 1 BYTE counT  (mTc-4, Pack, 5A) Disk )

TRAWSFER 0ouUT BYTE CcouwNT it ] 1 , PavER ‘m’PE)
ODD ,CHAR. CoUNT MTC -2
DRIVE. THRU GAP (mrc-=



®
StAms VALUES ; REPLECT CoanTRoL < TaTE PRIOR
To THIS CA-RC —TRAJSACTIONS

CounTs MEANS
CONTROL pMNeT PRrReSsIT
eLEARED (TNITUL) STATE

0

|
h,,3 PeabY Yo RECEBIVE oP codE BYTES ,2,3
4,5,6 READY To RECEIVE FILE ADDRESS BYTES /,2,3
7,%, 9 ZetDY To RECEWVE  REFERBUCE-ADR BYTES [, 2,3
10 BUSYL Dolle ePERTION), USwALly &o6ES To
H oR (¥ AJD R4ISES SERJICE REQUEST
1,12413 READY TO SEUD REFERBICE ADDRESS, BYTES
I, 2,3. Usuaty 1mPLIES DAM To FollLoW
14 Re4DY To RECEMVE DaATA  (ouTPuT)
15 READY To SEND DATA (NPuT)
le BOD oF BuUferR (re4dY To SBUD sr RECEVE
LAST BYTE )3 MORE 7o COME-
in WD OF BUFFER; 1LAST BUFFER

t¥,19,20  ReADY To 3SBuD REFERBUCE ADDIPRESS , BYTES
ly2,3 « IMPLIES RESUCT DESC TO FolloW.
21,122,23 READY To S3SBEID RES@LT PESC BYTES /1,23

COJJT?.OL-.S & o FROM STATVS 23 BAc T 1.

CONT‘R.OLS DO NOT IEQUBICE. STRAHT THRU COVNTS. ?#T‘h“at
STATUS COUNT 1S USED To TELL TPEOER w IOFT7T.TO
WA S RERUITRED NEXT.

LecaL TeawsiTonvs:s THOSE cowTS GROUPED —TOGETHER
aBove (1@, 1,2,3 ) INDIATE TOWPF A RecOU(RED SEQUSJCE
(\e, A musT Foow |, 3 musT poLow &) .

OTHERS ATRE

CowT | maAY Go ANEXT ToL COWTLM‘/ &0 ANEXT TO
[ | 14 16,17 -
2 <4 . 53 16,17
L T, 14 16 7
9 o 1 7,2l
1o 1", 1% v 30 a1
13 14)15,16,/7 23 /




TNPICAL

ReEAD S

DEJVICES 2
G I \’ s'r;rmsé
) )
— Tors +— -
{—> &gﬁ"“w 5 )9)3
4
—> ;1';:5 1 4)5—;6
— ;?r::usf-—ﬂ 7 [
I— "5 — %9 |
L0 |
1o 5
10
ﬁ "
BT {i
—P ks il
—EEE «— 1,12, /3
| reor s
stamst—1 i’
4— DATA 4— 15
L———DATA G 1'5'
ro——bﬁ:M4—-~—- 17
' 2\
- Z-r‘;‘is 2!
[ 2l
esc 4 [21,22,23

|

SET OF (CIi3MO ~COoNTROPL TRAJSACTIONS FoR
PNCLE BUFFEeR

GISMD RESBMUESTED —1O0 (A (THATE
A CA-RC CYCLE

THREE CA-RL CNCLES, CoNTROL
BEOWS,

THREE CA-RC CNCLES

A CA-RC ofCLE. CoNTRoL (RNDiCATES
READY FOR REFERBPICE ADORESS

THREE CA-RL CNCLES,

CoNnTroOL IAMTIATES PERIPHERAL »
ALLS s \ TS BUFFER FRom
THE PeriPHERAL - WHEJ DONE,
EAISES SERVICE REQUEST.
QA -rC c-HCLE,

ConTroL SBTS (TS BIT 1A MasSKk

PROWDES REFERBJICE ADDRESS.

A CA-TRC <CYCLE . CoNTROL
INDICATES DATA TRRAUSFER -
DATA I3 MOVED OVUE BYTE
PER. CA-R.C CNCLE

CoNTROL INDICATES LAST BYTE

A CA-RC cYclLE,. ConNTRCL iNDIKHATES
264D TO SED R D

THREEE CA-RC cYClES. CIOANTROL
SRIPS RRES«LT PESC.

CONTROL (S TFWISHED AND
REMMMAIS ™ 3IS™HATUS |

GispmoD  PROCESSES RESULT,
MAY Ll TO ANEBEXT To B
RetTunro 70 MCP/USER -



We&\TE 2

&

I

TES'T 4—0
STATUS

2
ooe

FlLE
—P abrs

' 1eST
— 3TATUS
L——» DbaTA

—» DATA
L4
—> DATA —»

resT
—> STA‘I‘\S%L

—r Aor —

sTATMS ()

,2,3

4.5,6
14

14

14

14

4

<3

7,%,9
10

/8

1%

%
1%y 19,20
x|

a1

21, 92,93
l
!

@

RERUESTED <O
A CA-RC C~NCLE.
THREE CA-RC CYCiLES. CoNVTROL BFe S

GilSmo (NITWUHTE »

THREE CA-RC CYCLES~

DATA TRAWSFER -

PATA 13 SBUT TO CINTRIL,
BYITE 7PER ca-RC CiCLE-

CoONTROL INDICATES

ONE

CONTROL (ADICATES (AST BYTE

A CA-RC CACLE - CONTROL [ADICATES
R GADY FOR REFERBUCE ADDRESS

CA-RL CHCcLBES . coAdTROL
RECEBIVES AJD SAUEBS REPFP ADR

ConTroOL ‘BusY'. [(WITUTES
PERIPHERAL , SBUDS THE DATA
FROM (TS BUTFFER o

Wuwd PER\PHERAL AOTIEIES TUMT
T (s bc»uej CONTRO L RAISES
SERVICE TREAUEST

A CA-RS CNCLE, cCcoANTROL SETS
BT (N MASK

iTS

THRBE CA-RC CHCLES. (CoNTroL
PROVIDES REFERBICE ADDREST.

A CA-RC CYCLE. CONTROL (MNDICFTES
READY TO Seud RESKGLT DPESC.
THREE CA-RC QYCLES, <o~ TROL
SBRIDS RESULLT DPeEscC

CoONTROL IS FWISHED AJD BReTUWS
TO EATS [ »

GiSmp PROCESSES EBESWWT, MaY
LiNk TO ABXT TC OR
RETUTA) 7O mcP/auser



@

"SPOL THPAL CASE  @F  NPUT
U M G o | |

| - SPO  EXECUTWé TESTEWAIT FOR EANQ

| - PUSH INPUT REQUEST

-3ERVICE. REGUEST

\

 ~COMPLETE. TEBSTRWA (M, GEERATE (AT ERRY

el

INTERRUPT b

-MCP INITIATES RED
| - —=%- - Sismo  NITIATES coNTROL
' - READY iloLHT ON
F——J_—— = OPERATOR  @UTERS TEXT ,
| = PuSH END oF MESSACE /uLcdT oFF
4| ~ BERVICE REQUEST
~ -3 — COMPLETE READ /TaT

INTERRUPT
‘ -MCP WITUTES WERITE ‘Ll cr"

- G\Smo  INITIATES comTROL

- MLP PROCESSES (NPuT, CGIERFTES OUTPUT
- ¥exT (LFCR) wriTTEY

- 3eRVICE ReRUEST

- ‘COMPLETE WRI\TE

— MCP IMTUTES WRLTE

_—J_._.J."*" — GISMD (N \TUTES CcONTROL

- TeXT WrRiTTEV
4] ~-ServVICE RERUEST

T

: , — COMPLETE. WR(TE . GRJERATE (WTERRUPT
I VT ERRUPT L'----

- MCP IMTUTES TBEST X WA (T

r_‘_____i""‘ ~ GISMO (PITIATES ConTROL




SPO:  TYPichAL oUTPUT  (UN SOLICITED)

u M G I
l — SPe IN TESTX WAIT

— MCP WISHES T WR(TE

- DISPATCH WRITE WwWITH
OVERIDE SET A ChH TABLE

-- -l - @GISMD CLEARS CONTROL

_-_? - GlsMD  |MITUTES WERITE

— .
- PRWTWG
4+ - ‘Tax*r DOANE -
| ---3 ~ COMPLETE. GEVEBRATE INTERRMPT
INTE RRAMPT | .

o - McP WITIATES TEST=W
— - - - GI(SMmD WWITATES

- NoTE» cwca«}\-maw oF 1A PROCESS TESTRWAIT DURIVG DisPqictt



Disw

RUEUE ~ Acr <To DescrivdTORS FOR. ALL Disk CitaIalsS

i THE  8ySTEv ARE & THE SAMME QueuE.

CHAANEL mTMBLE BJTRY J.-—--‘

O W et @ um e mr cem am A e -

L

IF MULTIPLE CHAWELS, EACH
CHAWANEBL TABLE ©BUTRY PolNTS
1 TO HE4AD oF AyeEue DESCRIPTOR.

CHANANEL TABLE RJITRY

Disw ¢

)

i
L

SPECIAL "HEAD OF GUELE ' DEST \

oP coDE S PAUNSTE)

Io VDescriPTOR A
To TDESCRIPTER B
To DESCRIPTOR C
|
MmMa~/
Be
MORE

MC P~ GISMO — NEW STUEF

iF AN BXCEPTION occurS, PO NOoT STOP, BuT (WSTBAD,
KEEP LNk ING6 To ANEXT DESCRI\PTOR I citlin,

SPECIFIED BY “KEEP.Lidkwse’ BT (A cH TABLE BJTRY -
(NoTE: SUPPRESSES SEWIVG "exXCEPTIaN -ZDLE" BiT)

iF A DESCR\PTOR WHICK IS NoT RBADY FOR EXECULTION

is

P COUNTERED <IZ.$ STATMS BITS oI, lo,u) L TO

NexT DeSCRIPTorR AN clAW -

IPECIFIED BY 'weeP,LiNkws’

Swee WE keep LwWkiwwe As 14 (V),(2), we wEED TO
KW WHed weEIVE. BERJ TUHROUEH THE WHOLE QUEUE;]

ThEY

WE cCcAaJ SToY.

SPECIAL '‘HEAD oF Q@UEUE" DESCRIPTOR, PoWTED 7O

BY ADDRESS FIELD oF B cH TMBLE BUTRIES FoRrR Disk.
IERP Linking'!  3PECIFIES THIS, AUD MBS  THAT AT
DisPATEH  TLE (I9ITIATE REAUEST), WE DIsGED
THE REFERBIE ADDRESS seJdT BY THE #~<cP 4UD
USE  TWE AIDRESS PROM THE CHAVEL THBLE SITRY.



()
4) D eRDER —To COPE WITH DISPATCHS ARRIVING (A
AN ORDER TDPIFFEREBIT TH4N THE ORDER THNAT THE
DESCRIP®RS ARk LWWKED IJ THE QuEL | WE
MUST BE ABLE To ©verRRIDE (3) AUD WNoT STDP
UPON  BICOUNTERWG H4D oOF QUEUE. (For ExAvPLE,
1E AB wD C ARE |ATULLY (LOLcED, THEY B is
UNLOCIcED AYD DISPATCHED ) WE  WIiLL LNk TO A4JD
IWTUTE B. [F DURWE THE Twe B IS IxJ PROCESS,
A 1S  UVLOCIKED 4JD DISPATCHED , AT ComPLETICN
o B WE MUST LWk PAST < (oceed) AJD THE
HB4D 1IN ORDER To FWD 40D WITUTE A .
ADD BIT (N CHAWEL TABLE (SET AT DISPATCH ) CALLED
"Peuns s [F WE  BUICOLWNTBER THE HetD OF AUEUE
AJD T 1S ReserT, TH&J wE SToP. |IF T s
SET THEBY WE RESET IT AJD LNk To LEXT DESC.
5) AL. TO DESCRIPTORS FOR TPIFFERRT CNAWELS (N 34AmE & .
Fezyn, (APon auc_ou»*rszwé A DY DESCRI\PTOR | CHECK
CUAINEL € au;/{. Ple wronve THeY Lidic TO u,aa‘,.

New ¢lsmo cepBE For MeP-~-CiS~0 Disk,
DisPAaTCH
SET PENDIWE BIT (N CULNEL TABLE BITRY
IF KEEP.LINKIANG THEYV USE REF.ADR FRUM cH TABLE -
GET A DESCRI\PTOR
1= RS Bors wmoT rReOY (p0) Twey
LNk YO WNEXT DESCRIPTOR
ANALZ2ZE O©OP oD E
‘T CHANNEL FROM RS ANEBA CNANEL WE ARE oAl THEJ/
Uvrocic (po) RS B8ITE AVD LNk T2 ABXT DESC
iIF SBPECIAL DPESC ((PAUSE OP - HE4D OF QUEWE ) THEY
i PeddWe BIT THed
RESBT PeUDWE BT
LWk To wNexXT DBsc
60 TO WNEXT.QERVUICE
ANALY ZE RESULT
IE  keEeP., uutwé. THE
B IRESS SETWG EXCEPTIC) ,IDLE
LN TO ANEXT DESCRIPTOR



Pzsks Crtsmo — CoNTROL
covrroes | IPSE| excl | arnm | 88075 | TaW| pause
- HPT XA YES N ¢ —, — —
DC i |6 N NES N N YES
DY |6 ~N YES YES JES N
T pACK . 29 N YES YES yes TN
5N HPT| 24 N N — — =

ALL HAVE SOME NUMBER o©F

BUFEER S

[FO CUARACTER
(oneerR FoR DlAGCnOSTIC sTurEF).

ALL ARE MULTIPLE SERVWCE REQUEST TYPES. |
ALt ALlowd (reaurE) & CISMo TO TERUINATE .

DATA WIDT™ AVD TERMINATE SEGUIICE YODLED

Y TO-DATA

L @PTIONAL

ROUTWE, 24" +YPES ARE
a,t_s/vto S%M@U'T—o

" HPT, incuubwe SN 3. TYPICAL REBAD

me?P
nusSeCR

G I

To RERUEST

GISmO., (NTTUTES
ATEVCY Tume

SERVICE REGRUEST
180 cusrs pAaTA

SER REQ

180 C RS DATA

SER RERK |
£]%0 C MRS PATAZ Gismo sS8Uds TERMWATE ! cortmn

RESULT DEBESC




D\sw:

Grismo — Control

CORRECT CMLINDER, OP PEOCEEDS

Rrv movers: (B arm 13 10

AS N HPT CHART)
ALL UusSE  SUPRESSION ©OF B SECIND OP camMPLETE BT
. TO INDICATE SEEKWG, @R WRONG <YLIWDER @R
' SEEKWE . ATt (N MOTION
WRONG CYULANDER: (WE :S’us‘r‘. :soaa»f‘r BuT 7’1+¢5
SO is NOT FoR THAT TRACE {CYLNDEE)
AL  ARE (N iTUTED BY SPWDARD wWaY

DPC-2 ) PACKK MNOoNFY GISMO OF SEEK cOMPLETE
"DC.:"l POEBES NoT woeTI1FY

De-2yPACI? READ

MmcP

user & L A

Al

F""e

e J

IN{TATE

TORERAEST

INITATE
AR BEGIN

SERVICE
oP oFF

SERVWE. FOR
ARM BOD

UTBI Y

4 SERUCE

0 DATA

¢ BSERVICE
£ivo DAM

RESULT

-l

me?P
USER

H

23

]

ipint

TO RE@UEST

GIS O | AITIATES
Ara STARTS
SERVUICE

6P orF

BE6W PAantE

D TwE
COoAMmP PaAnSE
THTATE
IERV \CE-
oP ©FF

BE6W PAUSE
A1 STo?PS

WD Twite
com?P PAUS

A ¢ MATE.
ATEVCY
S ERUICE

| $© DATA

SEBERU\CE

L1¥0 DATA

ReESULT



B

sz - Gismo — ComTroL

NBW RULES For &ISMO
ANALZE O©OP coDEBE
IF  QPECIAL ., PESCR(PTOR THEV
Ve RALPE, BT, N cH TBE THEJ
SAUSE HEXECLTION OF PAUSE OF,
NEXT ., SERVUICE . ) ReADN (00).
GET STATUS ,
IF STATUS E6tL | THEy
SEYT BusY, PBDING (4 CH TABLE
GET REF.ADR FroMm ABLE
6o Yo  RESET CHAwWANEL
TRAUVSFER A TR REFERBUCE ADDRESS
\F RS BiTS NoT ol THed (ewp oF pPause)
TRAVSFER InJ RD AJD DISCteD
LiNk TO WNEXT DESCRIPTOR
AALNZE RESULT
\F  SECUAND.CP.OFF  THEM
\F DC-l THsd
- SET PAUSE BIT IN LCH TARLE
UAdLocik. RS BITS
LiNk TO ANEXT DESCRIPTOR

DC-2 MD DISKPACK WILL SUPPRESS IJFECUWD ©P ComMPLETE
BiT WIN ReSULT DBSC /E oP IS TEST >wWAT AVD
COND ITION isS ANOT MET »

NEW RMLE FOorR TEST awaITS
AT TWER WWTEBRRUPT TWIE (A DEX THROUGH
CMAVNEL MBLE (polkcnie FOR @ BUTEY -
WiTH BUsSY @FF AJD TwvieER OAN .
| = FPouND Tite TDISPATCH ) USiNG
' REF-ADR FRAMm TAB e’

N_OT'E', PEUICES WHICH NYUE TR SET.
(De-2,PacCic ALl TAPE ) ARE A SUBSET oOF
DENCES WITH kEEP . LWkWl ISET
(AL Disk AL APE).-



E xcuwices DisK - '

MAX! 4 corTROLS

CovTROL

CP 1 sus—

coNTROL

— = — INDICATES PATH ADDED BY EXCHAVCGE

Excw Mce ~GlSrmO

McP  WILL (WTIALIZE  cHAURNEBL TRBLE  WDIcATWG PRESCEJICE
DF AJD TPOSSIBLE PATHS oA EXCHAVCE. SuBSEQUEUT T
(N TiACIZ4ATIAN | McP  WILL DIRECT AclL  DISPATCHS  TO

LOLEST CU4nEL oA Excikmee (Caued PRIMARY CHLINBL )

AND Clsmo Wl PROUIDE. ALTERNATE PaTH SELECTION
wH Gy PRIMARY CHAVAEL BUSY¥. McCP AlLsD SETS

CHANNEL [N RS FIELD ©oF ALL DESCRIPTOERS FOR EXKCH
To PRIMATY CUHAVAEL .

PRESCEICE AUD TPATHS ARE SPECIEIED BY Two FELDS
Il CUNEL TwBLE  oammee pJTTY ()
EXCHAIGE Lidke BiT ° WhES SET, THE EBXCHAIGE LIWK
FIELD oF THIS BJTRY CudTAWS TPorTY CilpuneL
CFE WNeEXT o BEXCHAIGE . LAST BITRY (N EXC4LE
HAS TH#(s BT RESET.
EXCUMAICE LINR EBE\2LD ¢! CcoNTAWS 'Porz'r*/éu—uuez_ o=
NEXT o EXCUAIGE.
¥ Auwvars 7, (BeFT.To0)

New gisms smuer | MCP-CISAmO
Dis PATCH
IF CHAWNEL BUSY THEY
i eBxcd LiNk, BT TweY
ITERATE THRU DSPATCH, Using CNAVAFL
FRrRom gexcH LIk HEELD.



€ CHMVEL WE ARE on IS NOT CHWWEL (N RS FEWD
LWk THRoUWeH eXCliIel y ITARTWNG AT cH4/weL
TABLE BITRY FROM RS (PR(MARY) TO SEE
IF CHASANEL WE ARE AN (S (N EXCULGE
IF NoT IN exc MueE Tred
udeew Rs (es)
LNk TO NEXT DESCRIPTOR

ANa{2€ OP CODE

e s e e i 1 5

ExCWJGE ¢ DiIsS = 'GISMO - TD SYSTEY

G1(SMO DoES MNOT KEEP TRACK OF WHAT UANTS ARE
CURRBSTLY (N PROCESS. |F A To 1S IN ProcESS
THROUGH ONE CUAUNEL A4JD AN o©P (S IWITUATED
THROUGH THWE OTHER QMUAEL To THE S4uE Wi T,
THE CoNTROL wWiLlL TERUWATE THE SECOAND IJITIATION
AOD RETURY A RESUCT WITH THE SBCodD OP ComPLETE
BT SupPreSSED (EU BUSY)D. ((Smo/'S resSPOUsSE to
THIS 1ADIlcATIad Wict BE TO LN To THE NEBXT DESCRIP-
TOR, ACLOWING THE OTHER CoNTROL , IS T IS
FINISHED ITS PRES2OT ©P, T© LWk T© AJD RE-
INITUATE TS DESCRI\PTOR . KEEPIWG (W MmwWD THE
PROBLEY REFEERED T 0N PAGE 19, ITem(4), THE
Fo LoWiNG coepee i~ G(Snd (S ADDED:
New Gismo sETUrF: GlSmo — To SYSTRY)
ANacdze ReESULT
|FE  SECOND OP oOFF THev
IF CMNAWEL (8 (N EXCHN4JCE THEJ

(Bu BusY) LWk THROUGH ECNAINEL TABLE

USWLEL EXCH LINKS , uuANTIL AN BUTRY WiTH

THE BuSY BIT SET IS FOUAND o [a TsT

BU/TRY, SET THE PsDWE BIT.

us locic S

LN TO WNEXT DESCRIPTOR.



TAPE CHAN

C MAWWEL "™MDBLE 1

v

D oF @ - = AMORE
: SUBCHAWS
Wk IE A B |Locw of (wew suscun) e rock o

$ TowTsS TO Sog
PESC iN SB
Clew

SUBCUWM VY

LWk Wl J

ONE  SUBCHAW PER Wi Y

10 U

ALiow’ S SUBCUAINS AS WHOLES YO BE HAUDLED (N
Atows  DNde WITHR  SUBCH4W (N SER(AL oRDER,
SHARES SOME ©F STUEE MPLEMBVTED FOR  DiSk

Ch TABLE . PeVDWe, EXCH, LEEP LWl TiveR ) EXCHh UK, ADR

News P COoDEZ ook, INDIGTES #e4dD OF SUuBLl4w

ADDITIONAL GISMO TOGELE LN RS FIELD ¢ LOCGED S™MTE



@@

TAPE - G \5MD — ConTROL

ConNTroL wiLl

SET A TOGLLE iNDICATWEG REVERSE 1A pUBRY SMTUS
REPORT APTER TRECEIVNE o©P coDE,

SET A JoGGLE AND ACCEPT A SPECAL CUAmMAND FoOR
- NIDLING StACLE BYTE oF PAM (A OoR ouUl,

SUPRESS THE SECoND OP ComMPLETE BT (F CovDITresS
ARE NOT MET oA A TEST & wWAlTe

News Gisme w@aULE S
G-ET,DESC .
\F NeT ReADY THED % RS BITS)
’ 1E  NOT LodceED, STHTE THEJ
LW TD AEXT DESCRIPTOR
iF RS 1S ip or Il THREY
EXIT SuBcldW usite c.ADR
SET B, ADR IN Locik oP (keed SUBcwrw))
Yo PoldT Yo poT RBADY DESC
Uunlock (ock OP pAVD RESET (C<ED STATE
LN TO ApxT PESC (Wedr wie OP)
IF RS is ol Twed (AT Lo oP)
SET B,ADR Y0 A-ADR OF (oG oF
UNlocikk (ocic ©P AVD RESET (©OCkeD SHMTE
: : LWk 0 NeXT DESCRIPTZZ
ANLYZE oP |
\F oP EBEQL Lotk ©P THEY
SET (LockeD STATE
Use B-ADR 7O LWk 10 WNEXT PESC
z
EXEcuTeE DEIC o
IF REUERSE Toe (in $TMTHS REPORT RC) "THE/
LRET EADR o BADR |



' AJALYZE ma&uc:r ,
e SECOND &P GFFE THeJ (A TESTEwAT:coubmon WcT)
 UANLock RS e
EXIT SUBclu uskie. Q,AZOR
BET TB,ADR T© REF,/ADR. OF T¥4T DESC
UmLocic Lock ©P RS AJD RESET (CXED SMHTE
 L\Ww 7O NEXT  DESC.
IF' EXCEPTION THRJ ‘
s EX T SUBCILHN usie CA’DTE
BET B.ADR 10 REFADR oOF ‘TI4T DESC
MWLoCK (OCke RS AP RESET (ocwED 3SM™HMTE
LWK o WEXT DESC

T0DATA

COPE WI'TH pDD 73*/7‘5 TheJ SFERS
AVD REUERSE OPER4ATIaNS,
COePE w'TH SCPACE oP CODE/

e

TAre EXCHAJGE ! SAMeE SORT OF PICTURE AS DISK BXCNAGE.

McP INUTUAL (2ES c,wm;t., TABLE , THBJ G(SMO PROVIDES
ALTERMVATE  PATH SEBELECTIoN ((gAvie 4S Disk ) -

NO POSS(BILITY OF UNIT cudELLcT Cks EU BusY o
'Dlsvc—)> SWce ALL PSS FoR AJY UANIT ARE
CROUPED TOGETHER. W  odE SuUuBcNaWg WHed
A CoNTROL (S EXBCutWeée (N A SuBcu4w) , THE
Loci. op pesc (KBAD oF SuUBCtW) IS Mﬁk—t{.Eb
IN  ProcesS (o1) AUD THE OTHER cadTROL |

IF  WNWITATED, Wil ANoT BITER SHABRCMIN WMT"
15 NoT read~Y (o).



@

Twe eocLlowine 15 A :"Psaokbo LISTWG (WWHICH REPUCES
THE OJNE ON PacBS 6--%. Pages 9-~I10 Are
THE SAME, AJD ARE pAoT DUPLIATED HERE- [ HE
s e el RMLES AS onN Pace ¢ APPLY <

TS (I3TWE REBFLECTS THE ADDITIN OF Disk, TAPE
AJD EXCHMAICES- A Fred ADDITIaus NWHUE ALSO BESJ
MADE (N AITCIPATIAN ©F 7T DA™ -Cdmmu 47D
R-GAD ER SorRTERS; THE BuUulk ol T¥T CcODE 1S
PREeSEJTED LATER .

DisPaTcH Twie s Hexe peom S-oP (or E.I0)(RP-cse)A - 2

GET CHANWVNEL TABLE BJITRY

IF NOT JWITULIZED THEAU BYPASS RULES
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