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INTRODUCTION

W AN SR D WS G5 R AT O e

The Burroughs Micro Implementation Language (MIL) §s a syanbolic coding
technique that makes available ali the <capabilities of the 81700
Processor. The MIL compiler®s machine Language output &s ready for
execution directly upon the hardware. The users howevers mrust be
prepared to programmatically control the total environment inctuding
bootstrap ftoadings interrupt servicings and potential wmachine
mnal functioning (Reg.s parity error detaction)d.

To use MIL properly and efficiently, the programmer must have an
axtensive knowledge of the available registers and their capabilities.
This product specification describes the registers, the syntax and the
semantics of the MIL 1anguage and may be used to write programs
without prior knowledge of the systenm.

RELATED DOCUMENTS

A description of the Input/Output subsystem and the 1/0 descriptors as
well as more detailed information about the registers can be found in
the BL700 Systems Reference Manual (form 10571353%.
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MICROPROGRAMMING CONCEPTS

G ENED AR WS TR S TR R AN AT S T WA S D S N

Hicroprogrammping i5 a method for programming a computer hardware
architecture. The microprogramnmer is concerned with machine registers
which were formerly the domain of the harduare systems designer.
Strings of microinstructions manipulate those internal. registers to
present an outwmard appearance of system hardware which is nore
functional for problem-oriented progranming In most machines now in
the market placer read only memories (ROM?s) contain Aicroprograms
which convert the unigue internal environment of several different
processors into a standard assembly languagee Once createds the
microprograms are unalterable and aay contain compromises in
efficiency because of a limited hardware instruction set.

The Burroughs 81700 system makes use of the (Qatest technolegy to
inplegent a writable control memory and has several wmicroprogranse
each optinized for the functions it widl perforwm. The wvirtual system
architectures chosen have been those of the standard {(C0B0L and
FORTRAR)» problem=orienteds, compiler {anguages. Other microprogranmers
may choose architectures and create Langusges optimized for other
pPUFPGSESs ‘

HICROINSTRUCTIONS

—en N AR O AR O3 EH AN S D WD NS AN € AN AR

A microinstruction is the smallest programmable operation within the
system. Fach microinstruction ds fetched ferom control memory and
decoded in the {micro) ragister to be directly executed by the
hardware. :
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DEFINED FIELD CONCEPTS

-y o N 6 &S CH R WD W R ER R W CH SN WO AN

Special hardwares, calied a Field Isolation Units has been implenmented
to achieve bit addressability and variable UQength fields and to
autoratically increment addresses. This aldows maximunm flexibility in
defining data fiedds and resolves the problem of packing .and unpacking
data fields across hardware container boundaries.

INTERPRETATION OF THE VIRTUAL LANGUAGE

. O S e WE T R RS O O R L o On =B - ue Wy TR SE @ e LA A K R_B ¥ 1 3

The traditional approach to supporting a higher-deyel Language {5 to
translate the source statements as written by the progranmer into
another language either directly vecognized by the hardwares (BaGer
machine cobject code) or easily translatable into the machine obhject
code (e«ges an assembly Hlanguage). An alternats technique 1ds5 the
interprotive execution for each source statement with a togically
equivaient routine in some flower~level . language. & nicroprograamed
system offers the opportunity to combine the best of both methods. The
source statements in the higher~devel language are translated into a
virtual system code by a compilation process. This system codes also
called S~»code or S~{anguages very closely resembles the eriginal
source language. Hicroinstruction routines then interpretively execute
each virgual language statement. The results ared

- a faster compilation

- a system architecturas as sxperessed in the set of
microroutiness which is optimized to the source tanguage

oo a reduction in the processor time required te perform the
logical esquivalent of each source statement

- a reduction in the memory spate -reguired to encode each
source {anguage operation ‘
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A sst of eicroprogrammed routines 1is called an interpreter and
effoctively creates a virtual system architecture for the source
{anduage being executed. That 1is, when the COBOL interpreter is
execcutings the system is effectively 4 COBOL machine. When the FORTRAN
interpreter s executing, the system is a FORTRAN machines and s$o0 on
for any other S-{ancuage defined.
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) SYNTAX DIAGRAMS

AU TEE AR 6D R WD B v

The principal means of describing MIL syntax 1is through the syntax
diagrames compmonly &known as "RAILROAD™ notation. The basic conventions
are discussed belouw. '

FORKARD ARROWS

LR TN TR 2] B We &R

Any path traced along the directional flow of the arrows will produce
a syntactically valid command. The following example illustrates the
techniques

'(un ™ un!

' !

«=«DOUN==BY THE====(lLD=v ==scamsacaSTREANv=mmosescenccansacacnacncses)]
t i ' ' ' § 4 1
§==UP=>8 § P=MILL=>§ § 0-~WUHERE Im=emssoeccm>i {
i 1 i t s
t=~RIVERSIDE==cemamacunan>} 1=FIRST=>1 & 1
' e
B=LAST==>1 & §

'

I
[<(romreecccseconmcranscmrcsuarasanesn e e mearecen neeoeasaa]  {
£ £
fem===SAleemmacrnonacyocncenectonoumeencoamcaa an e |
g 1 1 ¢ 1 '
§==FOUND===>§ | 1==CNOT ME BUT YOU}==>1} !
i t

'--TADPOLEsanmu«uwal-;aqnw-namaun----u:a-an--u-)l

Yalid syntax generated from this diagram could be:

-DOHN BY THE OLD MILL STREAH

UP BY THE OLD» OLD STREAM

DUHN BY THE RIVERSIODE WHERE I FOUND TADPOLES

DOHN BY THE OLD SYREAM HHERE I FIRST SAYW YOU (NOT ME 3UT YOU)
UP BY THE RIVERSIDE HHERE I LAST FOUND YOU
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The bridge over OLDs» unless otherwise specifieds can be crossed any
nunber of tines. -

END=~CGF=STATEHENT

€D G RS OR G  K A3 MR SR CH 4% w0 a3 ey

The completion of a statement is indicated by the following
conventions =osessseesscassewasnc)f

CONTEINUATION

R N AP R G R NR WD B R

The following convention indicates that any number from O THROUGH 9 is
syntactically valid:

ma-umOunmﬂ uaam}i

s oeo ]
feovafamasf

KEVHORDS )

TSR SR N T D e

Upper=case fetters indicate keywords which must literally appear in
HIL statementse

VARI ABLES

G D O W D S R AR K

Lower=case letterss, words and phrases idndicate syntactic varéables
uhich require information to be supplied by the programmer. The
folioving example illustrates the techniques

m-annaunuannnanimals HERE"-”-IN"“""““"““-THE body.of.uaterwe ? wmeny
£ | ] i :
auuTHEQns‘}g : '-wNE&Rn-nu-')!
g ] ! §
o= S0HE==>§ ' §==CLOSE TO==>1

Yalid syntax generated from this diagram might bet
YHE TADPOLES HWERE IN THE STREAM 2

COHS MERE CLOSE TO THE POND ?
SCHE BIRDS WERE NEAR THE OGCEAN ?
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BASIC COMPONENTS OF MIL

WO W B AD G AP N WS NG NS R AP AT WP SR W W W WR

To understand MIL arammar the user should be familiar with the
follouwing basic elements of the MIL language.

pnint: L T X DY ; u--uo}‘

underscore: weewmse  scsewe>f

di git? cosewa(jraceccs e ]
] PR ]
!wann-}ﬁ

lett@ﬁ% ‘“ﬂ"ﬂﬁﬂwuanuq>5
’ ] eww ]
s--nz-->'
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specialecharacters: wences | sessasccocwascenceadyf

je~= R ==»{ - ampersand

] ]

fome ¢ ==

§ ]

fro= ; ==>}

g | ]

== p ==2

i §

oo £ o=

§ i

Euvu - mu)'

i ]
iuﬂo $ m-}'

' t
fome 2 a=>]
' | 1
tooe > ==>§
' 1
=== ¢ ==>}
‘ !
Q=me _ ==>}
¢ ¢
leve = ==>1
t '

fo== ( ==>§
§
f=om )} ==>§
] ]
fowm & =mm>§
] §
frooe = aaxyg
§ ]
{wem / ==>}
{ 1
§ome  wm>i
g t
=== ® ==>y
] 1
foen g o=>f
[ ]
joes LS | bdank (one non-visihle character)



BURROUGHS CORPORATION COMPANY CONFIDENTYIAL
SANTA BARBARA PLANT MIL PeSe 2212 5298
IDENTIFIERS
3 LW Ay Gh g O e ON S WD NS A v G WO W DR T D BB O ID D K A SN O SR OP R S5 @3 53 G5 KD W !
] ]
§ t S | ] 1 |
iden&i f i s womomw n-wubwwuiettermuaunn-mnnmnoa -mana----a--n---nn)l
i ]
fe==digit~=>1
] L]
S |
i é
‘--n - u--n)!

RESTRICYTEONS:
1« An identifier must begin with a letter.
2o An identifieor may not contain blankse.

3. Reserved words may not be used as identifiers. (See Appendix
€2 Resorved Hords and Symbols.) -

b4 An ddentifier §s Llimited to a maximum of 63 characters: only
the the first 25 characters are used in uniqueness detcction.

EXAMPLES:S TESToNAME.1 T«123.0 ABC LoopP_12
LABELS
j(romcerscnnannusncoonsnnenemrnrconnancenees]
g ]
§  §Kemeesscccsccscee]  [Cuosmcuscance=] |
] | i 1 L ]
babgls =r-ocosmecccecfjelter mccrmsssccrsscansounnnuanrccane)]
§ 8 ¢ t
fm==digit==>4 f=== _ ==>t
i 8

joom e ™o
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unique.t abels e=wees=ijgpoleec==>j§
point.iabel.declaration: ====== ,{abglew~vw===>}

point.label.reference: we=mece § cscccemacizhe{mmeaws]
L] 8 :

iwn- - wu).

labeil.references ======ynique.labele==verrcecconcwanasry
¥ §
1==~point.label.referenco=~>}

label.declaration: ec=cswsypjque.label-e=rervcwcsnacasucsar]
] ’ . t
t===point.label.declaration==>1
tabels may be declared by: €1) starting the label anywhere in columns
1 through S of a source isager or (2) starting the 4Labet immediately

after the reserved words TA3LE, SEGMENTs or CODE.SEGMENT. (See aflso
Segmentationt Label Addresses.)

RESYRICVIONS:
1e A tabel must begin uith a letter or a digit.

2. A tabel may not contain blankse

3. A lebel is limited to a maxisum of 63 characters: only the
first 25 charcters are used in uniqueness detection.

o Unique labels may be declared onidy conce.

S5e Point tlabels may or may not be unique.

EXAMPLES? oA.POINT.LABEL REGULAR.LABEL LOOP BEGINNING.OFTEST.1
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CARD TERMINATORS

ERNH A BB @ S D R SR UR O AW GG I

carde.terminator? ===vces ) cowscayj

RESTYRICTIONS

NUMBERS

oS 20 we gu SN G

A percent sign (%) 1is treated as any other string
character ¥f it is contained within a character.string.
Howevers, ¥n all other casess a ¥ wWwitl cause the
scanning of the current source image to terminate.

fwaas nnmuuuau!

ﬂumbefsg uuawuwam-ﬁigitmomaunw)'

BIT STRINGS

NG S BT AR W 6O @

binarye.siring:

quartal.stying:

'(uo uan«-mnauuu'

o T o e mo uuqn-nuam)‘

] L
g umainn}i

. —muoo o € w5 R B G2 28 EO B o }a .

t eea 8
fm==3==>g
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g‘csmunumaancmqbaa
] i
Ostaa‘stringz n-un-uu«ua@cwmonue--u)'
|} ®ee §

e(—-- AL L ET LI R LY

L 8
hax-ﬁtrﬁﬂ{}g LI AR LA ENEL LR LTS |
! » e e I
1m= =g mn>y
1 i
gommpm=>i
l o e !
fom=f==>1

bi te grouf}: nucwunmhex - string-nmnnnuamunnnwu:)a

i L]
§==w{4) hexe.styingwee=w=>}
& ‘ ]
g==~{3) octal.string====>{
| ]
{==={2} guartaldesstering=->9%
L ]

f~=«{1) binary.string===>%
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hitestring: e==3bit.groupld===>§

RESTRICTION: If no bit mode is5 specified (i.e.» the indicator digit
in parentheses is omitted)» then "hex™ is assumed.

! 1
jvs=hit.5tring====we=easj

CHARACTER SYRINGS

W @D CD RV R O3 D KR T AD WD OR D &

character.string? ==="stringe.character.flistm==e>g

'(uumnu.ucnaau-ua-né-m-'

] §
string.character.iisty ==ewsmswsgtping.character e=ese=>j

stringochar acters ---umuu—-digfta-?-u;aamauamuomqe--)i

! _ 1
'nﬂnuiett ern-gnaunm-mnuﬂ')]
] '

§ew=sspecial.charactar==>1

EXAHMPLESS "=«THIS IS AN EXAMPLE OF A CHARACTER STRINS™
“¢kE ROW THE BOAT GENTLY ece ¥
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LITERALS

C YR RN

iﬂteraig n--—muwnugﬁbarnn-unun-an--em--a-u}ﬁ
i L]

i 1
i~-=declare.specigl~=m===>}
- ]
§==~declared.identifier-->»3

declare.specials we=cwsDATALENGTH (declared.,identifior)emmcecncnaunasy
§ 1
{===LENGTH.BETHEEN.ENTRIES (array.identifier)==>1

declared.identificr: =ew~eeegigple.identifier=vw=cee=y}
¢ |
f===array.fidontifiecr==<>{

array.identifier: =e=ecem-sipple.identifiere==c-=>g
¢ i
i==varray.index=======>1

arrayeindex: ==={pnupberl)===>§

DATA.LENGTH (declared.identifier) wilt supply the specified or
computed {ength in bits of the indicated declared.identifier. For an
array.idemtifier, the Length will be the fength of one of the items in
the arrays not the Length of the entire arvraye
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LENGTH.BETHEEN.ENTRIES <{(array.identifier) wikl supply the bit
difference petween the heginning of one item in the specified array
and the next ften in the array. Note that in the case of structured
arvays (See Structured Declarations) this will not always be the same

as DATALLENGTH Carray.identifier).

EXAMPLES 1587
®STRING™
DATASLENGTH (AN.ITEH)
ARRAY LELEKENT (7)

ARITHMETIC EXPRESSIONS

LR GNP WO AD G5 ED I3 S0 D G IR MO N W U e S R

arithretic.expressions

f t
ininiekshedt S itiahit okt dhebdebededebebeb bbb b E e T ek |

L § @ i J !

fow= ( ===>] ({===adding.operator-==>{ jow= )} ===3}

{<=====pultiplyinj.operator==o==4
§ | '

term? an-nwanmuouﬂnumiiteraan--nun-wumomumwnu-}g

adding‘epepaggrg s n-m--nau-o)i
] )

nultiplying.operator: eswes=sn % ceccwc=>|
1 §
fwome f we>i
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Arithmetic expressions yield numerical values by combining literats in-.
accordance with specified operations. The operators ¢#» =» *, and /
have the conventional mathematical meanings of addtions subtractions
muitipdication, and divisions, respectively.

The sequence in which operations are performed is determined by the
precedence of the operators involved. The order of precedence is:

Firsts * /
Second: + -

Hhen operators have the same order of precedences the sequence of
aperation §is determined by the order of their appearance, from fleft to
right. Parentheses can be wused in normal mathematical fashion to
cverride the usual order of precedence.

Parenthesized expressions are treated as termss i.€.r they are
evaluated by themselves and the resulting value is subsequently
combincd With the other elements of the arithmetic.expression. Thus
the normail precedence of operators may be overridden by careful
pliacenpent of parenthesesa
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There are tuo parts or sections to a HIL program: the deciarations and
the bodye The declarations should contains .
ie & commont description of the function of the MIL program.
2e Any global data structures (DECLARES). Note that “global®
refers to use throughout the programs {Qocal refers to use
restricted to a part of the program.
3. Any clobal DEFINESs.
o Any MACRO definditions.

The body fo&iaus the declarations and wiil contain atl

statementse. The statements should be UQogically

GEGINae«END blockse. Each BEGINe...END block may contain its
data structuress LOCAL.DEFINEsS or labels. The last

body should be FINI.

The follouing is a basic outline of a

general rules. For specific dataids on

MIL prooranm
assembiy
program examples refar tos Programming Yechniques.

code~producing
in ULlabeled
oun focal
statenent the

grouped

of

the
fornms

above
and

using
coding

suun) .
¢ %2 daescriptive comment
Declarations § DECLARESs
] © DEFINEs
| HACROs
N LT .
fowe>
]
§ LABEL.A
§ BEGIN A
¢ : {cade for A)
] END A
Body i BEGIN 8
§ (code for B)
{] END B
L] ) FINI
§omm>
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SEGMENTATION

R SR D GO €B RO DS SO W%

Segmentation in MIL is 2 multi-faceted and somewvhat complicated
suhjects Because HIL is the language of the 1700%s, and because it is
used for many different puUrposes (Diagnosticse Emuiators,
Inteepraeterss I/70 Driverss MCP Kernelss etc.)s it must attempt to
satisfy the needs of a wide range of wusers. Segmentation plays a
particulartly irportant role on the B1700%s hecause of the READ/JHRITE
access capability of the hierarchical memory structure (M=Memory,
S=Henorys Diskd,

LABEL ADDRESSES

- G tE £3 O €3 AN O OB ERON RS RN

Yo begin the discussion on Segmentationr we must first identify the
fabel types pertaining to address assignment. They are: regular.label
and physical.labsel. (These should not be confused with the two types
of Label representation: unique.label and point.label. See Basic
Components O0f MIL: Labelis.) The types are based on how the labels are
decl araed which ¥in turn determines how the address of the tabel 1is to
bte acssigned. :

A Lahei which §s declared by starting it in columns I-5 of a source
inage is always a reguiar.label.

A label which is declared by starting it immediately after the
reserved words VABLE, SEGHENT» or CODE. SEGMENT is always a
physical clabel.

A regular.label is always given the current segment.code.address when
the ftabel is declared.

A physicatelabed s always given the curfent physical.code.address
when the label is declared. :

The segment.code. address is updated by 16 as each microins truction is
generated and can be changed to a8 new value by the appearance of a
SEGMENY or CODE.SEGMENT statement.

The physicaletodes.address is also updated by 16 as each
micreinstruction is generated and can be changed to a new value by the
appearance of an ADJUST - LOCATION statement. (See HIL Statemontse
ADJUST ) :
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Both the physical.codesaddress and the segment.code.address are
inttialized to Q0 (zero) when a compilation begins.

SEGHENT STATEHMENT

ot on Sy W am W @R EN A W T 2 S

SYNTAX:

- AT 68 e

H 8 § 1
§ ' ]
g-‘-l jferaglevcenencswadi

Note?: The Literal must be H0OD 16.

SEMANTICS:

0 X By WO KD @B AT A XD @

Throuoh the use of the SEGMENT statements the user has the means to
divide his/her HMIL program 1into several parts such as a single
primarys.code.block. and one or nose segrent.block{(s). The
primary.code.block should provide one or more area2s suitabte for
containing the individual segment.block{s). These areas are designated
by decfaring one or pore regular.labet{s) somewhere within the
primary.code.block. Quite often there wili be only one designated areca
for segment.block{s), and it will begin at the end of the
primaryscode.blocke.

The purpose of the SEGHMENT statement is to inform the compiler exactiy
vhere the seguent.block will be (roslative to the primarye.code.biock)
when its code is executed. In this way the compiler can 3Jenerate the
correct branchsceld displacements whenever a - statement in the
primarv.code.bliock branches o or calds a routine in one of the
segnent.blockfs)s In the same wWayr» a statesent in one o¢¥ the
segment.hlock(s) may branch to or call a routine in either the
primary.code.block or in any of the segment.blotkds). (See MIL
Statonentss EMIT.RETURN.TOLEXTERNAL, CALL.EXTERNAL, BRANCHLEXTERNALL.)
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ALl code is assuwed to be in the primary.code.block untit the first
SEGHENT statement is encountered. from this point ons all code is
assumed to be in that segment until the next SEGHENT statement s
encountereds, and so onhe.

The SEGHENT statement may ailso be wused to specify HLogical breaks
within a continuous stream of code. In this case» only the name or the
segrent needs to be specified since the code addresses are to continue
tinearly. The entire program and all of the segment.block(s) are given
segment dictionary entries as part of the parameter blocks associated
with a MIL code file. From these dictionary entriess the addresses and
tengths for each segment are available and can be used to do
sophisticated static binding prior to execution of the code.

CODE-SEGMENT STATEMENT

T OD AN ERD KD KD TO S WG KD U KW €N N VR OB QN 0 M R W

SYNTAX:

CODESSEGHENT=w==={ abol =~eww>]

SEMANTICS:

o RN G G S D G M

Another form of Seomentation in MIL is used when a wmicroprogram is
running with the HMCP, or under MCP control. ALL of the interpreters as
well as GISHO are exaupies of this situation. With this mechanisms, a
microprogrammer is able to specify which portions of the program are
to reside on disk until they are actually needed for executione. This
provides the programmer with the same facility normally only found in
higher Level languages.

In ovder to use this facility, the programmer nmust follow certain
rules and renember some restrictions. fFirsts some definitions:

main.code.blocks att code generated  until the first
CODE.SEGKRENT statement i5 encountereds: this
may encompass the primary.code.bliock and one
or more sogpment.biockis).

external.code.biock: atil code genarated between a given
CODE-.SEGMENT statenment and the next
CODE.SEGHMENT statements or the end of the
programs whichever comes firste.
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main.code.bases the M-Memory bit address of the first

microinstruction in the main.code.block. If
no part of the main.code.block resides in
H=Memorys, then the main.code.base should be
14208

If the processor is an S=-Memory processors
then the main.code.base should be the nemory
address of the first microinstruction in the
programe. {5ee HIL Statements?
MAIN.CODELBASE.)

nbr.topmns a 2&=bit bucket containing the 18R value for
: the matne.code.block. In additions» since the
HBR vaiue is always a MOD 16 number, the low
order 4 bits mbre.topm shoutd be ¢he TOPHM
value of the main.code.blocks.

The microprogrammer must provide the following items in a program:

1a A define for MAIN.CODE.LBASE to indicate the Scratchpad
register containing maine.codes.base. Exanmple:

DEFINE KMAINLCODE.BASE = §146%

Za A define for MBR.TOPHM to indicate the Scratchpad register
containing mbr.topme. Example:

DEFINE MBR.TOPM = S15A%

The above defines must be included in the main.code.block and must not
be defined within some LOCAL.DEFINE scope. In additions, the two
Scratchpad 4ocations must be initialized by the interpreter when it is
given control from GISMO.

3. A routine labeled GOLTULEXTERNAL.SEGKENT to interrogate the
interpreter dictionary and generate a communicate (if
necessary) to guarantee that the requested eoexternal.code
segment is present in S=Memory. In additions it nust performn
the initial transfer to the external.code.segient. Examples
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%Z L CONTAINS BIT OISPLACEMENT WITHIN SEGMENT

SHIFT ¥V LEFY B8Y 6 8ITS T0O X
SHIFT T LEFT BY 4 BITS TO ¥
MOVE SUM TO FA
ADD ADDRLINTERPLSEG.DICT TO FA
READ 2 BIVS TO X
IF LSUX THEN
BEGIN PRESENT
COUNT FA UP BY 32
READ 24 BITS YO X
IF SUBSET THEN INCLUDE
BEGIN
MoveE L YO Y
MOVE SU#M TO A
END ELSE
BEGIN
HOVE O TO TAS

MOVE L TO T
MOVE X YO L
TRANSFERL.CONTROL
END
END PRESENT
MOVE T TO L

r4
4
4

Mo e

T » 64
T » 16
T = 80

THE SEGMENT IS PRESENT

SEGHMENT BASE ADDRESS
FOR S=MEMORY PROCESSORS

NECESSARY FOR

M=MEMORY SYSTEM
NEW A AND YOPM VALUE

NEW HMBR VALUE

MOYE S8 T0 T I COMMUNICATE NOL.FOR
X NON PRESENT SEGUHENT
SHIFY ¥ LEFT 8Y 16 BITS
SET LLO3 X ONE LEVEL SEG DiICT.
GO TO GIVE.UP.CONTROL. ¥ SAVE STATE ARD XFER TO
X MCP VIA GISHO
TO NOTE:
A. .~ The initial =T and "L values are suppliied by the
cospiler prior to entering the above routine.
Be Other registers may be destroyed depending on how the
~routine is written.
Ce The routine must push a 0 {zero) onto the A stack for
the H-Hemory Processors This is necessary so that an
exit within an external.code.block can be trapped into a
routine that wilt transfer controt back to t he
mainecode.block. This also implies that parameters mnmay
not ba passed via the A stack when initialily

transferring to an externai.code.block.
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The compiler uitll provide all other routines necessary to effect the
transfer to and from externat.code.block{s).

The only kind of transfers allowed are calls and branches from the
main.code.block to an external.code.blocks and from an externatl.=~
code.block to the main.code.block. Transfers between externai.code
.hlock{(s) are not allcwed. In additions such calis and branches must
be syntacticaily separated from calls and branches within the the sanme
code blocks Instead of CALL», the command CALL-EXTERNAL must bhe used.
Instead of GO, the conmand BRANCH.EXTERNAL wmust be used. (See MIL
Statenentss EMIT.RETURN.TOLEXTERNALs CALLJEXTERNAL and
BRANCHCEXTERNAL D

Following is the code the compiler generates when CODE.SEGMENTs are
used. (ALY {abels used in the examples are shoun for clarity onily: the
compifer has its oun interpal representation for the labelsd)

MAIN CODE BLOCK

Ao For each different dabel occurring after a CALL.EXTERNAL or
BRAKCH.EXTERNAL statement in the main.code.block, the
conpiler will divert the call or branch to the following code
which @s generated at the end ofr, and part ofs the
maine.code.bliock: -

MOYE ADDRESS (labell TO L
MOV¥E Label .segment.number TO0 T
GO TO GOTOLEXTERMNALSEGHENT

Be If the program executes on an M~Memory Processor (81726)s the
following code il be emitted in the main.code.block:

EXITTOLEXTERNAL
HOVE TAS TO L
MOVE TAS TO ¥
HOVE LF YO TF
HOVYE O TO LF
TRANSFER.CONTROL

EXTERNAL CODE 8LOCK

KRe If the progranm execufes en an M<Henory Processor {B1726 }»
the fellowing code will be emitted at the beginning of every
external ccodoo.biock? ‘
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MO¥E TAS 70 T
LEAVE-EXTERNAL .SEGMENT

HOVE MBR.TOPH TO L

MOVE LF YO T

SET LF YO O

TRANSFER.CONTROL

B. For each different {abel occurring after a CALL.EXTERNAL or

BRANCH.EXTERNAL statement idn the external.code.blocks <the

" compiler will divert the call or branch to the following code

which ¥s geperated at the end ofs, and part of» the
extermal «code.block.

(1) If the program exescutes on an S=Memory
Processor (BI7i2-81714) the following code is
generated:

MOVE ADDRESS (ilabel) TO X
GO TO SUBSET.BRANCH.TO.MAIN

{2y I¥f the program executes on an M=Menmory
Processor {(B1726) the following code is
generated for each different dabel {in a
BRANCH.EXTERNAL statement:

MOYE ADDRESS (labed) TO X
GO TO BRANCH-TOD.MAIN

3y If the program executes an an M=Henmory
Processor {B1726) the follaowing code is
generated for each different label in a
CALL.EXTERNAL statements

HOVE ADDRESS {(label) 70 X
GO TO CALL.TO.HMAIN

Co» At the end of every external.codes.block the follouing code is
enitted.

(1) For S<«iemory Processors {(B81712-837143:
SUBSET.BRANCH.TO.MAIN

HOVE MAIN.CODE.BASE TG Y
MOVYE SUM T8 A
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{22 For H~Mamory Processors (Bi726):

BRANCH.TOLHMAIN
MOVE TAS TO NULL
HOVE MAINL.CODE.BASE TO Y
MOVE SUM TO T
GO YO LEAVE.EXTERMNAL.SEGMENT

CALL.TO-HATIN
HOVE NAIN.CODE.BASE TO Y
MOVE SUM TO T
HOVE MBR TO L
HOYE YOPM TO LF
MOVE L TO TAS
HOVE ADDRESS (EXIT.TO.EXTERNAL) TO X
MOVE SUM TO TAS
GO TO LEAVE.EXTERNAL.SEGMENT

NOTES:

ile When branching from the main.code.block to an
pxternal «code.block ¥ and L registers are wusedr, plus
whatever registers the GO.TOLEXTERNAL.SEGMENT routine
USBS &

2e When calling or Branching to a routine in the
main.code.blocks the X and ¥ registers are wused: This
ficans that they cannot also be used for passing
parameters. In addition CP should be equal to 24»
otherwise the transfer may not take place correctiy.

Alsos on an M-Memory Processors the T and L registers, as
well as the A stack are used. 50 a goad rule of thumb is5 to
avoid X Yo Vo L+ and TAS when passing parameters to/froa the
nain.codesblock and external.code.block(s).

3. The code for S-Memory Processosrs is different than the
code for M-Memory Processorse Thuss {f a progrzamer
wishes to run a program on either processor without
recounpilations CODE.SEGHMENTsS cannot be used. (Ses

. Appendix A3 $ NO EXTERNAL).
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DECLARATIONS
DATA TYPES

- SR -k ms Ot

Three main types of data fields may be declared in MIL?

1) BIT
2) CHARACTER
3y FIXED

A bit field consists of a number of bits specified by a number in
parentheses following the reserved word 8IT.

A charabter field consists of a number of <characterss 8 bits ecachs
specified by a number 1in parenthesis following the ereservad woerd
CHARACTER.

A fixed data field is thoe same as a BIT(24) field but is atlowed in
erder to keep declare syntax consistent with SDL.

DECLARE STATEMENT

LR Y - TN Y SR o G U W O OW an i

SYKRYAXS

« & B D o ew £

!.{-mwmmmm o ae&mmunaa*
] §
DECLARE=====deciare.olenent=m~~=ne ; owoseyy

SEHMANTICS:

RO WD Gr e Bk W) D 6D e

The DECLARE statement specifies the addresses and characteristice of
contents of memory storage arease
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The maximum number of data elements (including fillers, dummys, and
iaplicit fitlers) contained in one structure is 50. Any attempt to
declare more will cause a table overflow error to be detected at
compile time. :

An array may have a maximum of 65535 elementss each being a maximum of
65535 bits €£8191 charactersl.

The twce types of declare.elements are each discussed belove

NON=STRUCTURED DECLARATIONS

YRR OGP K0 ON G5 @9 AT O @5 @ £ B OF B AR G E9 O% FD TR 08 uY oY

decl are.elepents

s==identifier~er=cmecccorcencccamcmcennrarcancnmeconanB]] (f)ommmrmmnna

H I I | £
fe=arraysid (#lecemcmccncusswnaay|] | je=REYERSE=>1 I=CHARACTERC#)==>1
i B T ' i H
H Jlemscvn , mewassese] F I | 1=FIXEDwomwaanan >y
] § ] § i : $
= { ==wajdentifierecmsomes ) ewxy | i
§ 3 i 1 §1-8IT (f)orewcamcoucasanocamnaanan]
§ §~=array.id{g)==>1 | I | 1
1 1 d-CHARACTER(Z)==>7 J=REVERSE=>1
fece~identifigpocevnsnsonnany] I | ]
i 4 1 { i=FIAflreeccacax>y
{=~arraye.id (#)~~>1 i 1
i H
1 ]
L] i
I¢remecacscenscasasannnaunmees | 1
4 § Note: ({#) = {number}
§2REHAPG==8ASE. ZER(owmomnnnsaaneu |
i §
§=ABSOLUTE literalemmrew>y
] ]
1=-ADDRESSCuniques.label)=>1
4 1
i~identifiegrerroormosencansy|
i L]

‘»ar‘u ayai dnwm—smhmamw-ﬂ“-)i
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Bata may be declared as simpler having one occurrence’ or as
subscripteds having as many occurrences as specified by the array
bourd {numberde. ‘

BIT» CHARACYER or FIXED specifies the type of data in the field and
the field size.

REVERSE specifies that an item or a structure is to be accessed in a
reverse manner or in a reverse direction from some base. The easiest
Way to remenber what is happening is to realize that the compiler will
simply compute the address of a declared identifier normallys, and
thens, 1§ reverse is specifiedr add the identifier's d{ength to the
address to get the ending address of the identificr.

ks the syntaﬁ indicatess different data fields having the same format
may be declared collectively inside parenthesis { D

The following examples illustrate the various options available in
this type of declavation statemente.

DECLARE B FIXED,
C CHARACTYER (1013»
D BIT £403.
(Er Fo & €53 BIY (102
H €20) FIXED>»
I {35 CHARACTER €633
where
B is & 24 bit numeric field
C 15 a 10 byte character field.
D is a 40 bit field.
E and F are 10-bit fields eacha.
6 is also a 10-bit ficld and occurs 5 tines.

H occurs 20 tvimes and is a 24~bit numeric fieid.

I is a 6-byte character field occurring 5 times.
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Data fields may be re-formatted by the use of the REMAPS optione.
Rewapping is subject to the same general rules discussed ahove. The
fo{iowing evanple best illustrated its uses

B FIXEDs C BIT (503,
BB REMAPS B CHARACTER (3)»
CCC2) REMAPS C FIXED»

Note that CC specifios 48<-bits Cor 2 elementss, 24=bits each). The last
two bits Wwill be considerod as an implied filler by the compiler. A
field may not pe remappoed darger than its original size.

There i3 no limit on the number of times a field may be remappeds. A
ficld which has remapped ancother may itself be rewmapped. The remap
option specifies that the identifier on the left side of the reserved
word REMAPS uwildl have the same starting address as the identifier on
the right side.

A data fiedd may he remapped to BASE.ZERO which will give the field a
relative address of zero. For examples

DECLARE X RE#APS BASECZERDO BIT(7)3

This device is used as a free=standing decizration since it does not
vremap a previously deciared data itenm.
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STRUCTURED DECLARATIONS

AR LD CH L TS G R AT K CF D e O OB o N X OB T v

decl are.elenconts

ie ve{ LR N ‘E dent ‘if i B e 0w 56 09 T B A O U TR SR WD 8 @ e m.a--nwam DRGSO GN GR 6N ER WD M A0 €5 AN PO OGN Ok OU G T G WA S mD AR ab 06 e

i U T i1 3
1==arrays.id (f)m==ee mevswamsawe=ndr] | §=REYERSE=>1 1=3[T{#)orwwacnax}
] i 1 ¢ §
] i mmouna , socamamae] i 4 I=CHARACTERC(#)=>1L
i § ] I 1 ]
1= { =~e=jdentifigreocweseas } =axf j§ {=FIXEDmvomeanmy]
L ! 3 ! 1-BI7 {(#)rvrvvenonncarccancnany
§ I==array.id{#d==>1 i1 I i
i § B=CHARACTER{#)=>1 t~REVERSE=>{
1"FILLER e orrenacsscocsasccaswar] § ]
§ i §1=FIXEDeroweosmnayy
fomoejdentifierecasaccvcnnwayy ]
1 i 3 §
fevarray«id {f)room=>] . | §
3 ‘ 1 B | |
f==DUHNY =wroenancany] ? 1
§ § o | §
fr={f)==>] L] ]
] H
g L]
;] § :
jemmsanconsvanaesnane seaasssnnooa] Notet (#) = (number)
3 v §
1 =REMAPS»=BRASE cZERQ v mrracseemneccnaw) |
1 ‘ ]
§=ABSDLUTE Literalewevsanwaaly]
i ¢
1=-ADDRESS{unigue.labgl)=c=may
P ¢ f
i=identifiermsvcrocarcnsnmanyy
] : ]

iﬂarr&yaidﬁuﬁaummmmmmnnnummwﬂ}j
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MIL allows the structuring of data where a field may be subdivided
inte a number of sube-fields, sach of which has its oun identifier. The
whole structure is organized in a hierarchical forms where the most
general declaraztion is a level 0i{or i{). No decltaration may be on a
level grester than 99. A subdivided field is callied a Group Items and
a field not subdivided is known as an Elementary Item.

The type and length of data nced not be specified on the group Level.
ALL Etementary Items must indicate type and lengths the compiler wild
assune type bit and add the lengths of the components to determine the
Length of the Group Item. Note that the lenoth of the Group Item is
the sum of its Elementary Itens.

In the foliowing examples both 3 and € are considered Group Itemss 8
has a total length of 90 bLits? C s S0 bits long.

DECLARE 01 Be
02 C»
03 D BITI20)»
03 £ B8IT{30}~
02 D CHARACTER{S),

Fitlers may be used to designate certain Elementary Items which the
progran does not reference. If the filler is the last idtem in a
structurer it may be omitted?: the compiler wildi consider the {itea to
be an ftupiiecd filler. A filler may never by used as a Group Iten.

If the 0! fevel Group Item ¥i5 an arrays it s mapped as & contiguous
area in pomory. Howevers subdivisions of this arvay are not contiguous
as shoun in the exaeple structure belowut

01 BLS5) BIV(4B)» 01 BL5Y,
Q2 C FIXED» or 02 C FIXED»

- 02 D FIXED? 02 D FIXED?

f~=> {each item of BY 48 bits
§
§
Bo 81 82 83 B4&
Co0 DO €Y DY €2 D2 C3 D3 C& D&
:
l .
do=> {(oach element of C and DI 24 bits
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If a Group Item is an array, an array specification may not appear in
any subordinate 1item? that 45, only one-dimensicnal arrays are
alicwed. An avray specification is implied for ail subordinate items.

If a Group Item is declared with the REVERSE options then REVERSE s
also implied for aill subordinate items in that group. Specification of
the REVERSE option for subordinate items would be redundant.

Structured data may be rewmapped in the same manner as non=structured
datae. In additions, structured data may be remapped with a dummy group
identifier. The purpose of this construct is to allow the user to
remap data items without having to declare another Group 1Item which
describes the same area in memory. Thus in the following example:

01 B8 3IV(1002»
02 C BITL20)»
62 D BYITL80)3

“B* wmight be remapped as

Gl BB REMAPS B BITC100)» 01 DUMMY REMAPS B 8IT(1001},
02 CC BIT(30), or ' 02 €C 3IT(30)»
02 DD BIF{(70)5 02 DD BIVE70)S

Both 8 and B8 refer to the same area in memory: hence BB is redundant.

If a repapped item contains the REVERSE optvonp then REVERSE is also
fnpiied for the remapping item.

The user should note the distinction between DUMMY and FILLER. ODUMHY
is used in conjunction with REMAPS to eliminate the necessity of
declaring a redundant Group Item. FILLER is used if one desires to
skip over a part of the structure.
YThe following restrictions apply to the use of DUKMHY REMAPS:

le DURKY say only be used uith remap declarationss

2 ALl restrictions applying to REMAPS apply to DUHMY REHMAPS.

3. DUMHY must not remap another DUMMY.

He DUMMY Group Itemss must have at 4deast one nen=filler
corponente.
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DECIARE EXAMPLES

€ FW MR LD OF BD EN @M ST W P U BS O8 e

The following widl illustrate by example exactly how declarations
might be used in a MIL program. {(Sece also Programming Techniqueso)

% THE DECLARE SYATEMENT IN MIL IS ONE WHICH ALLOWS YHE USER O
2 LOGICALLY ASSIGN MAMES TO PHYSICAL OR RELATIVE MEMORY ADDRESSES
2 IN A STRUCTURED MANNER. THIS FACILITY ALLOWS ONE TO CONSTRUCT
% DATA STRUCTURES IN A FORMAT THAT IS SIHPLE T0Q UNDERSTAND AND EASY
% T8 CHANGE WHEN THE OCCASION ARISES.
%
2 \ "NON.REHAP LTEMS®
3
% THE MIL COMPILER MAINTAINS A VARIABLE WHICH IS INITIALIZED To
% 0. WHEN AN ITEM IS DECLAREDs, IT IS ASSIGNED THE CURRENT VALUE OF
% THE VARIABLE AND THE VARIABLE IS INCREMENTED BY THE BIT LENGTH
% OF THE DECLARED ITEM. EXAHMPLES
%
DECLARE |
DISPATCH.REGISTER BITC26 ),
GLOP1 BITC4B),
ADDR.GISHD BIT(24)»
LOCN. MAKE JHCP «BE - HERE BITC(332,
GLOP2 BITC29),
ADDR.HCP oL IHIT FIXEDS
4 .
% NOTE THAT THE DECLARE STATEHENY IS COMPLETELY FREE FORH»
%  MUST BEGIN WITH THE WORD "DECLARE®, MUST END IN A ®3%, AND
%  EACH ELEMENT MUST BE SEPARATED BY A "»".
% EACH ELEMENT THUS DECLARED IS USED EXACTLY LIKE A LITERAL
%X  AND MOST OFTEN REPRESENTS A MEMORY ADDRESS.
£  EXAMPLE:
%
MGYE ADDR.GISHD TO FA
READ 24 BITS YO X
%
z HOULD ASSIGN THE LITERAL 72(=24+48=ADDR.GISHO) TD REGISVER
I FAsr AND WOULD CAUSE VHE CONTENTS OF MEMORY AT ADDRESS 72 TO BE
% READ INTO REGISTER X.
X NOWs ANOTHER DECLARE LIKE THE ONE ABOVE WILL SIMPLY STARTY
%  ASSIGNING ADDRESSES WHERE THE LAST ONE LEFY OFF. EXAMPLE:
X
DECLARE
GLOP3 BITC10)»

CHARSSAVEAREA CHARACTER(B)?
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DECLARE ELEWMENTS #AY ALSO BE STRUCTURED SUCH THAY SONME
NAMES OVERLAP PIECES OF MEMORY DESCRIBED BY OTHER MNAMES.

DECLARE

0L TRACE.BITS BITL27 )»
05 FILLER BIiT(15)s

05 NSHALT.ONLY BIT({1)»

03 T3.FLAGS BITL{4)»

05 TB.TYPE . BITCA),

@7 FILLER BITC(1)»

07 TBSTORES.ONLY BIT(1)»

07 TH.BRANCHES BITC1)2»s

07 TB.REST BIT(12,

05 TOGET«SPACE-TYPEL,
99 { T8GS.STORES.ONLY»
TBGS.BRANCHES,
TBGSREST BIV(1)3

THE ABOVE EXAMPLE ILLUSYRATES SEYERAL POINTS.

MOVE:

3

b e

THE ADDRESS PICKS UP WHERE THE PREVIOUS
DECLARE LEAVES OFF.

NOTE HOWEVER THAT TYHIS IS NOT VRUE

IF THE PREVIOUS ITEM OR STRUCTURE IS A
PREHAP ITEH®™. THE COMPILER'S INTERNAL
VARIABLE USED FOR DEFAULT ADDRESS
ASSIGRNMENT IS HAINTAINED AND
INCREMENTED ONLY FOR NON.REWAP ITEMS

R STRUCTURES« ‘

DECLARES MAY BE STRUCTURED S50 THAT SOME FIELDS ARE
DENOYED AS BEING CONTAINED HITHIN OVTHER FIELDS,.

"FILLER®” CAN B8E USED IN STRUCTURES AS OFTEN AS
NECESSARY AS A PLACE HOLDER.

ITEMS WITH THE SAHE TYPE AND LENGTH CAN BE PUY
INTO A LIST, SURROUNDED BY PARENTHESIS», WITH
THE TYPE AND LENGTH SPECIFIED AT THE END.

THE LENGYH OF AN ITEM NEED NOT BE SPECIFIED IF
IT HAS SUB ITEHS WHOSE LENGTHS CAN BE DETERMINED.

STRUCTURES MUST BEGIN WITH AN "0l* LEVEL IDENTIFIER.
SUSBSTRUCYURES HMAY THEN HAVE ANY LEVEL FROM 02~-99,
WITH THE SUBSTRUCTURE ALWAYS HAVING HIGHER LEVEL
HUHBERS THAN I¥S SUPERSTYRUCTURE.
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"REMAP ITEHMS®

, 17 IS POSSIBLE TO TEMPORARILY SUSPEND THE WECHANISM WHRICH
CAUSES ADDRESSES TO BE ASSIGNED BASED ON WHERE THE LAST DECLARE
LEFT OFF BY USING REMAPS STRUCTURES.

FOR EXAHPLE, IF HE HWISH TO DECLARE A “TEMPLAYE®, HWHERE THE
DECLARED ADDRESSES ARE ADDED TO SOME BASE PRIOR YO THEIR USEs
THEN HE WOULD D0 YHE FOLLUKWING.

D P M DY A PE P

DECLARE
01 SYSTEM.DESCRIPTOR REMAPS BASE.ZERC»

02 SY.HEDIA BiT(22>

02 SY.LOCK BIT(1)»

02 S$Y.IN.PROCESS BIT(12s

02 SY-INITIAL . BITC(12»

02 SYlFILE BIT(1)»

0z FILLER BITC103»

02 SY.TYPE BIT(4 ),

02 SY.ADDRESS BIT{36),
03 FILLER BITC12)> X PORT»CHANsUNIT
03 SY.CCORE BIT(24),

02 SY.LENGYH BITL24)7

% ONE MIGHT USE THE ABOVE STRUCTURE AS FOLLOWS:

DEFINE SYS.DESC.BASE = S14AR

2¢

MOVE SY.TYPE T0O FA
ADD SYS.DESC.BASE TQO FA
READ DATALLENGYH(SY.TYPE) BITS TO X

NOTE THE USE OF A NEW RESERVED HORD "DATALLENGTHT.
THIS CONSTRUCT ALLUWS ONE YO USE THE LENGTH OF A DECLARED ITEH
HITHOUT HAVING TO DEFINE IT ELSEWHERE.

THE REMAP STRUCTURES THATY MAY BE USED ARES:
1. REMAPS BASE-ZERD
2. REMAPS ABSOLUTE titeral
3, REMAPS ADDRESS{some.label)
L, REMAPS BASE.JERDO REVERSE

If ONE KNEW THE ABSOLUTE ADDRESS OF SOME DATA STRUCTURE
IN MEMORY, THE FOLLOWING COULD BE DONE:

PLORE P DL D MDY P2 R IT 2 L e
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)4
DECLARE
0f SAVE.AREA REMAPS ABSOLUTE 102&.
02 SAFIRSTLITEH FIXEDs
62 SASECOND.ITEH CHARACTER{200)»
02 SATHIRD.IVEM BIT(256)7

OR», IF A LABEL THAY HWAS THE STARY OF A TABLE OF CONSTANTS
HAS PRESENT IN THE PROGRAH», THE FOLLOWING HOULD BE SUITABLE.

Ea o A B

DECLARE

0! TRACE.TABLEC(10) REMAPS ADDRESS{TRACE.MNEMONICS)»
02 ADDR.TRACE.NAHE CHARACTER{% )3
z .
TRACE.HNEMONICS

TABLE

BEGIN
"LA
TALA
ESHTN
"SYTO
“LIT
“ILA
»sSy0
TCASE™
“IFTH-
CIFEL™

3 % 2 3 3 %

END

HOVE ADDR.TRACE.HNAME{2Y YO FA
READ 24 BITS 10 X INC FA
READ 8 BITS TU Y

NOTVE THEC USE OF ARRAYS IN THE ABOVE EXANPLE. IF THE
PROGRAMKEER DOES WOT KWNOW THE INDEX VO USE AY COMPILE
TIHE» THE FOLLOWING COULD BE DONESR

T2 ope 292 2

DEFINE TRACE.INDEX = S508%

%
MOVE TRACE.INDEX VO X
HOVE LENGTH .BETHEECHN-ENTRIESCTRACE.TABLLE)D TB Y
CALL HULTIPLY.X.Y
X EIC

b4

HULTIPLY XY

¥ HULYIPLY CODE
EXIT
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THE ASOVE EXAMPLES HAVE SHOHMe AMONG OTHER THINGS, TwO OF
THE T“SPECIALS™ THAT ARE INCLUDED IN HIL SYKTAX VO GO ALONG HITH
DECLARESs THEY ARE:
DATALLENGTHC(declared.identifier)
LENGTHBETHEEN.ENTRIES {arrayv.identifier)

HOTE THAT HHEN ARRAY NAMES ARE USED WITH THE SPECTALSs, THE
SUBSCRIPY IS NOT PRESENT», AND IS A SYNTAX ERROR KWNEN IT IS
PRESENT» ' :

ANOTHER TYPE OF REMAPS IS ONE THAT REMAPS A PREVIOUSLY
DECLARED STRUCTURE. IN THIS CASEr THE ADDRESSES OF THE REMAP
STRUCTURE WILL BEGIN AT THE ADDRESS OF THE REMAPPED SYRUCTURE.
EXAMPLE:

DECLARE
01 SAVE.AREA.CHARS REMAPS SA.SECOND.ITEM.
02 SA.NAME ' CHARACTERC302»
03 SA.PACK.ID CHARACTER(10)»
03 SA.FAMILY.NANE CHARACTER(L10D»
03 SALOFFSPRING.NAME CHARACTER(10)?

PREVERSE®™

ANOTHER ATTRIOGUTE THAT MAY BE APPLIED TO A& SIMPLE ITEN OR

.A STRUCTURE IS THE “REVERSE®™ ATTRIBUTE. WHIS ATTRIBUTE CAUSES

THE FINAL ADDRESS ASSOCIATED WITH A DECLARED IOENTIFIER TO BE
ITS NORMSLLY CALCULATED ADDRESS PLUS ITS DECLARED LEN3THe

FOR INSTANCE., SUPPOSE A PRUGRAMMER WISHES VO SPECIFY A
STRUCTURE THAT DESCRIBES THE TOP OF MEMOURY AMD WAMTS VYO LIST
THE IDENTIFIERS FROM THE TOP OF MEMORY DOWNWARD. THE FOLLOMWING
COULD THEN BE DONE:

DECLARE |
01 TOP.OF -MEMORY REMAPS BASE.ZERD REVERSE.

02 SLOP BIT(32),

02 AUDR.INTERRUPT. QUEUE BIV(553)s

02 ADDR.SAVED.ASTACK BIT(240),

02 ADDR.GISHU.HORK.IPACE BIT{(Z84),

02 ADDR.TEMP.FIB BITC920),

02 ADDR.TRACE.SPACE BIT(2232)»
03 ADDRTRACE.CODE BIT(24)5

THESE TDENTIFIERS CQULD THEN'BE USED IN MIL STATEHENTS
AS FOLLOKWS:

HOVE ADDRLINTERRUPT.QUEUE YO Y
EXTRACY ADDR.YRACELCODE FROM T TO X
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REGISTERS AND SCRAVTCHPAD

R W AT €2 O 6 OB R OB Ok 0D B G0 0 80 6 N 80 B U OR AR

This section is intended only as a brief overview of the registers
within the processoer. [t is5 assumed that the roader is familiar with
the contents of the B1700 Svstems Reference Manual (form 1057159).
{5¢e also Appendix B in this manuaild.

NOTE: The most-~significant (left~most) bit in any register fg
identified in the MIL syntax as bit 0 (zerod)s the nex:
most=significant as bit 1, etc. This is particularly
advantageous in a bit~addressable machine sincas for
softuware purposess it s often desirabie to think of a2
register as being an extension of main meaory. 1t
should be notad that this convention §s at variance
uith the hardware bit numbering convention wheres
generaiiys all bits are numbered right to fefts O
throush 23. This difference has particular significance
when any bit data ¥z to be JRed into the M register at
Fun time. '

REGISTER GROUPS

D DY B RD TP K oL TR R E R en

The registers briefly described in this section are divided into the
folloving dogical groups:

Active
Resuix
Scratchpad
Constant
Input/7Qutput
Condition
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ACTIVE REGISTERS

A AN T TR SR O O GR KD £ 83 0 63 0

N AR G SN CR R B0 D DGR 03 OF LT S 0 O SR MR O W AR W OB am

1 Source & L4=Dit Source |

1 & Sink § & 5ink ]

frmmmwecsjocccansnsanana]

3 X i = T0PH 3

i ¥  iemecscececsses-

i T ]

§ L ] T sub register FB8 sub register

a A g o a0 AW P B €D WL WP 6D AD OF €D £ T G2 €0 G5 9D T & 02 D M G AN D D WD D R G TEN A b W T R O SR

i # (] i 4~pi¢ source & sink { § source & sink §

T B8R4 jorresrecarnecnnannson ] jremveresnccanan]

L LR | t YA T8 YC TD ¥fE£ ¥F 4 i FU FT FL i

§ FA ] - 3 1 6 O o 0w e e 55 3 - e o 67 om o e

§ FB ¢

§ TAS ¢

4 cP ]

& «MSHA § L sub register - € sub vegister

1 =HBR 1 e e D alty SR E e e -

- 5 0 e i 4=bit source & sink 1 § source & sink :
jrercoreoncenaanmanacss] frovceernnnnenccnans
¢ LA LB LC LD LE LF % i CA CB CC sCD e+wCPi

# HSHA» TOPM, HBR and the fow order 3 bits of CD eare not

physicaliy present in the S=Memory Processor. Hhen addroessed
as & source they will yield a binary wvalue of 2zero. Hhen
addressed as a sink (destination) the data is lost.

* % CPUr a8 2=bit sub vregister of CPs 15 not addressable as o
source or a sink.



BURROUGHS CORPORATION COMPANY CONFIDEMTIAL!
SANTA BARBARA PLANT MIL PeSs 2212 5298
RESULT REGISTERS SCRATCHPAD
e o Single Scratchpad Double Scratchpad
¢ Source ] .
jrorwnsacanana § bbb bl R L) - o e a0 o e
] SUH 1 1 Scource & Sink @ i Source & Sink 14
§ cHpxl ] joesncscnnnunenan] §oevmmacnnancunns §
8 CHUPY ) i S0A i ) SO §
‘ XAHY 3 i o0 e ' l e ee ﬁ
¢ XEoy ] ] S$154 ] 3 Si5 1
q MSKX § ] ' § Coesmneewcananesne e
§ MSKY i ] S08 {]
1 XORY 4 ] omo §
] DIFF H § 5158 §

CONSTANT REGISTERS INPUT/70UTPUY REGISTVERS
§ Source | i Source t Sink 1 Socurce & Sink 8
juoreaoaoms | ‘-ennnmumm TG G0 @ KA 5 U W D S e e K A S &S ek v e
i MAXS i U § CHRND § DATA g
i “Axﬁ i WY RN GR W WD B0 ST 6P OR GY KT OR KR RY 630 FR ID A WS D CH 6 B 8 O O S e A0 W W

D Eh O 6P U WG EZ RO £ 0B

CONDITION REGISTERS

W G NI GE OF GF W D G R W K3 DY B PR TN XE

G OB P R N SO G G N0 %D i B SR B

3} 4=bit Source 1

jemensewosmnoan] * INCN is not physically present on the

] BICH 1 S~»Hemory Processore HWHhen adressed as

g FLCN ] a source it yields a binary value of Q.
] %« INCHN $ Khen addressed as a sink {destination}
8 XYCHN “the data is loste.

g XYSY ]
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ALPHABETIC&L‘LESTING 0F REGISTERS AND KEY CONCEPTS

Go ¥ CR D SO I3 GR G2 6B W CRR AR DDA W OD W8 00 & e me  GE TR ERN R A R I WD W HR AN ISR S 6w T 6 (0GR e W e

Length Scurce
Name In Bits Sink. Note
ﬂumnanaun'mrsnﬂnnamm’-wan-ﬁwuwmiuunsmnnmmnnnnmmucaaawmqwanuﬁnmamnsuunsnnu-uu
[ § * 1 so & sk 1 Control demory Microinstruction Address
5 ] } = 16 {17203 19 4S=13s 20 {5-2)

< o v u-au-iammmmuuun ! - e s ummn«‘ G R oM Y GO GO G K RS N AD RGN Y P FE I WD O B Gt W B0 S TR M WD G2 0 U M8 B3 S0 &D W OV uF &3 <3 WY

GICH L 4 { source 1§ boolean conditions
.mbumnwnwmﬁmﬂtﬂﬁm@m-"&'&;Goumlﬂmﬂwm‘m@“wmwwwﬂruwwoaaunnam‘wmuunwmﬂuonwua«ammm
B i ¢ 2% 1 s0 & s&k t Base Register or low address

$ i § S~Memory protection
nunmn-:mwnimwcﬂuﬂwmami mummw&m-ﬁ«iwun’--u--uumuaumnmugw@wm-uuu-nmunmwuummamm o
€ § 24 L} - o ¥ Control? not addressaeble as a unit

- € KT € o c&nméuﬁﬂ;mmnnuu! ﬂnuu‘amw-!cwmwmmmw T £38 Chd Y O O W O 0D A O3 AT B O £3 % 4D 00 e G0 @6 0 a0 S S5 G8 e 07 W e 0N Ko €D

ca L] 4 f so & sk 4 subfield of €7 general pursose

cncummﬁumnﬁ w»ﬁm-’-umn! @mwma-cmngnuauuucameﬂwwmamuuwunusn‘c‘uuncuwcma-m—-ﬁ-mmom

cB g 4 i so & sk § subfield of €7 general purnose

QMH&BGGGU% ﬁﬂﬁﬂnﬂ@ﬂms nwwoumnﬂ@ﬁmammum»-ummu D A e O SN SN TR CH A A W RN D 68 O 0N D S G B GRS OV 80 W OB L T

ceC ] 4 t so & sk 1 subfield of C7; intervupts and flags

o Gp G el hﬁmmﬁImmmﬁmcun@kum I ﬂ‘nwn‘ B OR O U G R S R D GE T N D OY W GR R A e D R G G A O ED €7 O 30 O A OGN LD O YR RU 2

Y § 4 § so & sk ! subfield of €3 intervupts and flags

uwnuwomnwénm»mmuaaulmm na«n-mﬁmg B R O R O R RD O 00 D B ED X GG WS SN L M TN U OGO O WD G T WD OO S T B e B S WG O

- CHND § 24 f sink f 170 Coormand Register

aummwweuw@nmﬂammcwu:wa t\sa&)wdwmli S S v e Ry G O N EC AR D O D S ET KT N SN R S8 EY BD O £ D Gh TR AT T 4D S G Ll ST BN U3 G

e X ] 24 f source 1 Resuit: complement of X3 masked by CPL

dmrnmmoaﬁwaéﬁmamou«nui mmmmnmumﬂianmon»&ﬁn&'ﬁlexwsm—wumnﬁaﬂ'ﬂunemwtimmﬂunmnwn--a;a
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Lenath Source
Name In Bits Sink Note

n—mnamﬂunguahnnm-uuimm-@m—amni O 00 G O 9 e AR W R BN RE € B0 5 CR OO £ S AY WP S O R €D e Y A G €D B OB 6B o3 &% me KD W KV e

DATA i 24 i so & sk 1 170 Data Register

anﬂwuﬂﬂlﬂ-imaam‘mamn‘namnﬂmaqu; B IR OB SR NI R OB & AR GRS Y em o W 09 05 155 O3 ST KD BE OF O XD BB Gn SR X2 65 D @R TA AT X Y OB S8 Y 98

DIFF L] 24 I scurce ¢ result of X~{Y ¢ CYF)’ masked by CPL

uunwum-ﬂuﬁunmanﬂaanIwmn-woﬁﬂndﬂoam-nt’ﬂuﬂa-ﬂmamma_nmaaumawuqmu“w‘-n-mumn-n‘a—

F ] 48 1 - - i Fiedd in S=HemoryiF& and F3 concatenated
Fa { 24 { so & sk 1 Field Address in S=Hemory
-mc.wnmeu’ungwa-wm‘mmmfluwwwﬂﬁs-minnunmwuu-wummnwt‘aﬂnnm»nwmoﬁu-m—om-nﬂ«na‘-a-m-
FB 3 24 § so & sk & S~Memory Field Unit(FUY, Field Typel(FT}»
§ i f and Field Length (FL)

ﬂmuunuﬂmﬂlg.ﬁamﬂ&wwumml’ﬂmu-ﬂhﬂﬂnﬂ!m\ﬂauuﬂnaﬁQ-wnﬁmuﬁ)d-mamauu-mﬁoumnn'm-ﬂ.ﬁn [

FL i . 16 I so & sk § Fiedld Length in S-Menory

aqmuaa-&n!aﬂuﬂmnﬂns‘mmuuﬁammw‘lma-mnmmwaa&nﬂl:sm“a’uan-wmnantomnmnnmﬂﬂm“- L

FY ) 3 ‘§ s0 & sk 1 subfield of FB

m-mnawﬂuui wmn-nomuw; ummnum&umg&-anéﬂuam GO R D S ey N e S aS PR D GO0 RS BF G0 O AP 6 W ) B O WS O3 6N € 3N B O oh W

FLC i 4 f 50 & sk § subfield of FL

e WD e AR D O GO W g m&-amv-wa* mmm&n&s«ann‘~nhnmuuw«nmmn SR Gn o A R A5 D G G5 W AN SN WD % O 071 O GR 6 8 K W S AR G0 WS O

FLD i 4 ! so & sk § subfilieid of FL

ﬂoauamuun!ﬂnﬂmwwmmmi nmuwn—mqm!l'uc.'mﬁaunaw«zumw‘sﬂaumummnsﬁanmwuunu-r&G-Q‘mm

FLE § & § s0 & sk 1 subfieid of FL

€} T O D 0P FB D Do AN Q w-uummnum! - oy ‘Iﬂ’lﬂﬂ*ﬂmwl DTN WP BY O3 WD 02 MK M G &G S S KO TR G M AR CT 6D O30 N D WB W @ €3 S0 M ) W AR WD ER 6 AT L W T o e

FLF § 4 § so & sk § subfield of fL

cnn&ummmuinnauw@umw gwmmanmnwmjmmas-m&mm-aamamumunmmmwno-nnnmmmmmna«anm-m

FLON i & § source & boolesan Fisld Length Conditions

mmuvnmmmmgnmm&nmmumq«mws&aﬁmoi 6D D KR G MR A WD WO AR D B 07 BDGY AR DR EY N EP D I @ S D M D COE I CI GR O 02 LG R R O W

Fu H & { so & sk 1 S=Merory Field Unit sizes subfield of F3
uomuemur;e!emn-nq&mmazuamuuunmu”‘&wnm-m-ﬂummmﬁamuwmwmnomumunmwnwuanu-unmcamu
INCH ] 4 1 source 1§ boodean dispatch Intervupt Conditions

§ 1 i M=MHemnory Processor
wnuauwum&uimwuwaunnniummmmmum@%nmuwunanm-munmmmu«awm&emmqmnunnnawan--aw-&
i ] 24 f 350 & sk 1 Local register also used in DISPATCH,

] § i OVERLAY. TRANSFERLCUONTROL, READFHRITE

] L] f M3KML ARD S5=-MEHORY ACLCESS

ﬂmm-mumnwaﬂnﬂwﬂcﬁam!uo u-c:n:m:sm‘wmmwmmame-mmo-nmowmuunea-wmm-m«a--aunnuama-

LA i g § se & sk } subfield of L

--mmuuxmawiuwa-uuosmi un.mwunﬁuoiumm—mmwnmuu“unmm R e G OF O3 K3 O XD ID Gk WD OD 6D €1 I EX KB € @R €D £ OB S T M

LB ] 4 i so & sk § subfield of L

—mmnmwwwmaanna-n-un! uauncrnmnavw!ﬂmmam"uuunnnnmnamnuwwsunnaQa-uumnwanaw—um

t.C L] & § so & sk § subfield of L

-mﬂsmmmumw’;unmw‘n-mﬂa-aaﬂunmumm‘wﬁuwamqmannm TR AT T AN G D X 50 OK R @R R NP 00 S W G 6D 6D ap M &S i UM M % VR
«

LD 1 4 I 50 & sk ¥ subfieid of L

ﬁﬂ“iﬂ--muai@umnmn‘uuisuc‘mumumagm‘mneﬂm-uunmmmumaa&mmmnounuwn-ummmmaanﬂ-mom

LE 1 & 1 so & sk 1 subfield of L

Nmumnmunm’am-mummnngmnﬂuﬂmnmwmms Y AD B KD W BR AP I R0 WD S0 LA 6 00 BT AD SE A ED W O30 G5 60 TR WG B2 68 € 6 G0 @8 G v W S T e U 8D W

LE i 4 f s0 & sk § subfield of L



BURROUGHS éGRPDRATIUN COXPANY CONFIDENTIAL:
SANTA BARBARA PLANT MIL PeS. 2212 5293

Length Source
Name In Bits Sink Note
auwnnaswn%wwaoﬂuﬂnm3&0-1.».##-&065wn-ﬁ-mmmtgunanmsmBaumwmnw.mnu-cnfsunmawuu---
LR 1 24 ¥ s0 & sk ¢ Limit Register or high address S«Munmory
i ] i protection

ﬂ-mnn-aﬁm"ila-mnmaamu*mnm---unal RO S SR G 1Y MO GR RD ST A% 65 B oY £ €5 A6 LD MY 6 T B B OV WD YO0 OF RS 6P W 2 D €N €1 AL D N O BN <

¥ f 16 i s0 & sk 1§ current #Microinstruction register
mwnnsmwoo;}n-mbmauuu‘m»mmmnwas!nunu-anommunu-nuun&-mmamounamnwanan-n-»—ﬁ--
HaRr § 24 § so & sk {1 Main Hemoary Microinstruction Base
i ] ! Register? not on S=Hemory Processor

o o nb‘\mﬂﬂﬂi T O 4D & 00 NS 0D 6@ ﬂha - e w0 W !"ﬁﬂﬁuiow&mtﬁmnnuw EE GRG0 WD G @ NN A R VI R D G W B G0 B KD G G R G T D e T O

MAXH g 24 i source 1 hardwired Constant? number of io6=bit

§ ] { uords of M~Memory
-nnwuwmmm%wawmmuuum!ﬂ-nmuaunnuiwm*mn)unwuammn-uuwnwwﬁnw--nmwmewuauanu-mgau
HAXS i 24 § source | Constants size in bits of avaiiable

] § ! SeManory

HAKX ] 24 i source 1§ Result? mask of X# length by CPL

MSKY § 24 1 source ¢ Resuilt; mask of Ys dength by CPL
smocvasmerelecsecanene @ me oo s ] oo o w0 men o K 00K g AR S S es Gl W G T F G € S0 % e AR @ W 6D B 0B W W
HIHA § ie t s0 & sk I Control Hemory addressed by the &

L] ] § register; M-Memory Processor only
nmmwamm»mimaamouam-'oa unammmngmmﬁmﬁawwa&muﬂnmﬂmamm L N R N L)
Main i - 3 oo e i
Hepory & § § S~Henmory

LR XN ‘wﬂeﬁ‘@wasa LR ) mmmuui B D D R N A SR D ED B G AT T R D OBk €A 62 63 08 I M WD 6 OB G eN X O G b WD R 63 5D NS W DRty

NULL ] 24 § so B sk § aluays'zero

aummwmmmwlmmumﬂu-uaﬁmu mwnnmmmg SR ER e KD CEE WD G OD K5 KD AW 6T D T0 I AT I B A TR OKS 0 65 M G € £ 5 S0 6D o O AD 4 64 %D W CF e o

PERR ] & 4 source I Parity frvor Reyisters reflects ervor

) ] § conditions from § & M-=Memorys R cassette
ﬁqaammnum?mmmanmmnmﬂoawauoumﬁ}awmnumu@semwmawmwecmmmumw-u-a-amnnn-c’u-mnm
READ i 24 i sgurce | Consode switch positions? reads S-#emory

3 ] § addressed by FA to Console Lights (A on
{ ] L 1 17143
‘nm-n‘mma&maﬂn-mcmmiuo ﬂ"‘m‘l“ﬂlﬂi W D K BD B K D R K N SR P O3 60 LF W 80 0N WY &5 TR €0 W S4B O 150 A0 O 6 G W N S5 OGP € A WD N Al o
SFL i 16 i eow § subfield of 508 corsresponding to FL
§ 3 i in F8

ununﬁue&nn!‘mﬂuna&wuiwm maau@wnimﬂoﬂq‘m@nmmw&mmm&nﬂmmul&wmmmr.amnuuumawms-mn&m

$0=515 4 48 § so & sk ! Double Seratchpad WHords

u-ﬂumumua:’w‘tcumno-ﬂlSc"-nmomramwisvmwa.nm“w‘uﬁ‘mﬁm(ﬁuumnam.ﬂuum«ﬂ-m-ub-'--:nmﬂ-ln

S15A=51581 48 f so & sk § Single Scratchpad Words of SiS5

ﬂuunmmnuuandmwunmwmluo &aﬁ:ante:a‘amﬁum e BN OD D D S R R OB O WD DGR B Y R O D A OB D €D 6 GD R RS KN R e G LD W e em

S=Mamory 1 e ] o i Main Henory
. e na-ummuﬁgnnmn--ami unmummnmnamuumwmnma—uum-mauammnumumnn- W ED M €0 D G W CR B WD OB ES W R
SU 1 4 i me 1 subficld of SOB corvesponding to FU

. t £ i in ¥8

AT W E D R KD ) U W 3 -Duaemunﬂwlnih - B wmnn»uni Cf B @ HS BB €N B 6D U3 T D NS W W N A D K KD CP D O T @ AR G O W D WD K T8 G O B wh e de e

SUM ? 24 t source @ Result €X ¢ Y ¢ CYF) length by CPL



BURRDUGHS CORPORATION COHPANY CONFIDENTIAL:
SANTA BARBARA PLANY HIl PeSe 2212 5298

Length Source ,
Name In Bits Sink : Note
o-aumnn«m;}nwnau-mmu{nawmu-w-na!mnnwmnmmmmnawqumunuuwmnnememnmuuanmc-mun
T § 24 8 s0 & sk 1 Transform = widll ROTATEs, SHIFT or
g ] : § EXTRACY bitssy usecd also in S=MHEMORY
] § § ACCESS and TRANSFERL.COKTROL

L nm-sﬂabwemmﬂanmunn,’mmmmnﬁuwnq El S CR B AR B NP 66 W TH O B Bk O U Wik OV R O ON G 28 59 Gr o 68 U A KR S0 W0 62 W O G AT W R N AR G an

T4S 3 2h ! s & sk § Yop of A Register=Stack

w,w;’nwam-a;um-:wwnwnui mmwmumomﬂaunmamnmuonau&qnnmwemm-uwmm»-ua--n-r—n-:n--nmaps

Ta H L i so & sk 3} subfield of T

LX) mnmn.i 'mmﬁuﬂﬁwngnmnmuaamns DA SR O G e O B IS 0B O T AR D UD EE R KD SR R O NG SR G O AR D AR Gy R WO G OO AR e an O

T8 i L § s0 & 3k ! subfield of ¥

- e 6T 6D Qﬂauﬁri“cvnamwnﬁm’muw«ammﬁai A BD N S b O MR G0 26 W O Sl AT O G PP KD £ N OO0 Mo 6D EX M W5 T 6 MR 10 WA OF 6 BT 87 G S W GY &3 4

TC 1 [ § so & sk | subfield of ¥

ﬂtnn‘-umc'mﬂvﬂme-nninm eﬂmunnﬂlna Cy GI9 P G B N G SN 638 KD 65T SR 0 A0 T GO0 A0 W N U 0 D 6D GR K0 WD 0N OO5 S0 03 G0 B ¥tk Wl HE S e e

7D ] 4 § 50 & sk 1 subfield of ¥

mmmmnmumesuﬁ@auuwmmimu nammﬂ.qi R SR D W RS OB D D N AR OV A N2 6 ER O IR A SIS D B N5 W Y R R O S ER W W R B €3 O A b4 M3

TE 8 4 1 so & sk ¥ subfield of ¥

Cnunmunwusnmé\nwaeam Iaa manwuuuim-mumnm-amummum-uuuumnu-mwu- D D e TG R YR WS B3 0D

¥ i 4 § so & sk ¥ subfield of ¥
c-mnu-mumgnumm‘taww-imwwnnammn]unﬂamunmmnnmnﬂnnﬂn‘amaa&-auu--amm-atnc-mnuﬁnm
TOoP#H 4 4 ! so & sk ¥ Top of Control Memorys not on S=Mewmory

' § i { Processor '

m.n-ﬂawuwmiemﬁﬁaw"nﬁmiﬁn aamwownt; CAMM N TS BRSO R D BN D N UGN DD RO O VE DD S W R T U LD E 2O RSO R .

{] ] i5 f scurce 1 cassetts input oniy
nnn@usmmmmeznnwamwwnmtlaa-mumbaﬁe&njﬂmwamwaaumoennv--vnm«ouu--uamwﬁnmmanﬂ-mmueuua
WRIT ] 24 1 ekl § Console position suttch? writes Consode
§ ] 1 switches to address of menory centzingsd

H i } in FA (& on 1714

o e oA €8 A wn-!m-au-umwﬂa mmm-n&m»no!mmum FHAM €0 wr On RO RS 0% TH OO W3 08 G A TV LG P s O3 WR 06 M 20 O3 G0 9 GB €3 th AP &R 05 &4 N8 Ly o

X [} 24 { s B sk § input To fFunction Box

nammﬂaawmg u-zm«’:mneialls oy anuuwv&:a!mmmammwmwu-@mdunnumwamumnﬁ: T UG B VR A e W DO O LY R OB KD

XANY { 26 i source 1 Resulgs? X AND ¥7 Length by CPL

uumomnmﬁnﬁmmmnxa'mn'mmmﬂunmhaanl&&wummnmmmnmunmwﬁawmaﬁnuamﬁ'o-auﬂnmﬂmaz‘tu‘n

Xeay ] 24 I source 1 Results X EOR Y5 length by CPL

uwumm-uwmgnuﬂammwnoimmnummmmﬂs SR DRI D KD R R R0 6 U0 S O WA W) LR TO BT EX Gr B D Ob I WP w0 O3 VB OF 08 ¢ 1 OR KO 8 A3 Y 5 10V @ PR

YORY H 24& 1 source § Resuits X 0OR Y3 Lenath by CPL

wm-mwwum«)iﬂm«xau‘-&aﬂiwn Umm\ﬁmsﬁﬁ DG G A D A R e 0 R PY W0 W 3 e U R D K GRS W N KD CR T KN AR OB G B 4D 6D 4% €3 W0 08 A3 e on

Xy L] 48 {1 source 1 X AND Y contcatenatoed

Q‘Il»'zl-‘ﬁna!ibu-u\wummmgwn Qumﬁulﬁﬂg SO @D WK G KR G) AR R O OB TR D Th RS D b W O WD ER GF 6 S0 Ch K G O6 S D O O WD W0 EF B GB R% @ R

XYCN L 4 t source 1§ boolean XY Conditions

ndﬁmauu-t‘ngmuﬂomuuwulﬁ:‘ mﬁrnwmmmmmgmuﬂagsvm&wu‘uunama&n-ﬂmcﬂenﬁuﬁOmmnmmuaﬂantlﬁuamu

XYSYT L] 4 i source 1§ boolean XY States

" G e G ﬁ wmuuaqsm-,‘—ww— v e 3 B RN R A R DD D S A G A% WD O3 SD €N S O W) OB AR WD TR ME S0 4% BF O N2 €D BB KA B T N ®5 A% 5N &S o

Y 4 24 1 s0 & sk 4 input to Function Box

R U B O3 LY BN KR Y TR O SR R LS S G R R WD KD U By A R e O A A W Y D A3 D 66 WG KT G G G W R A0 ED K EO W @D U GV LD MG G0 BN W O 6 &% A CB a4 ik G 62 5D @6 I 5 6%



BURRDUGHS CORPUORATION CONPANY CONFIDENTIAL
SANTA BARBARA PLANT MIL PeSs 2212 5293

ACTLYE REGISVERS
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The foldouwing is a description of the Active registers.

X AND Y REGISTERS

The X and Y rogisters (both of which are 24 bits wide) are usoed as
inputs into the 24-bit Function Box (see belowd). All functions are
performed under controd of the C (Control) registers which
reguliates the dengih of tho operations class of artthaeticss and
least-significant carry input. The X and Y registers are capable
of being shifted or rotated individually or as a unit and aay
receive or transgit data from ofr to main MEMOrYe

FIELD (FJ} REGISVER

The F register is divided into FA and FBs each sub=rejister heing
24 bits wide. The FA (Field Addvress) portion is used to address
nain mepory. FB is divided into FU (Field Unitr, consisting of four
bits used to indicate arithmetic unit size’3 FT (Fisld Type)r a
general-purpose 4=bhit fields and FL (Field Longth)» consisting of
16 birs used to indicate the fength of fields in main nemory. Fi
is subdivided into FLC» FLDs FLE and FLF» each four bits in
iength.

LOCAL (L) REGISYER -

The L roegister is 24 bits wide and is subdivided {nto LAs LBs LC»
LDs LE and LF» each four bits in lengthe L and 1its subdivisions
are generally used to temporarily hold the contents of other
processor registers. It is aiso used as & source and destination
for main mesory access and has impdicit wuse &n the DISPATCH»
OVERLAY» READ/HRIVTE HMSHL and TRANSFER CORTROL microinstructionse.
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TRANSFORM (T) REGISTER

The T register is a 24=bit transformation register usad
extensively for interpretation of wvirtuai-language operators. It
is subdivided intoc TA, TBe VC, TD» YE and TFs each four bits in
Length. T has strong SHIFYT and EXTRACY {egics associated with it
and is the principal formatting register of the processors This
register aiso has the capability of receiving or transmitting data
from and to main MOROTYe

HICROINSTRUCYION (M) REGISTER

The #H register is a 16<bit register which holds the micro-operater
for decoding and subsequent execution by the bhardware. It is
addressable as a source and sink register? when wused as a sink
register the source is bit=0Red with the upcoming H-ops except in
TAPE rodes.

BASE (BR) AND LIMIT C(LR) REGISTERS

The R and LR raegisters are each 26 bits uwide and are used to hold
the main pemory base and limit addresses for the currently active
main WeROry process. The HM-Memory processor hardware uses these
fregisters to deternine if addresses in the Field Address (FA)
register are within the baseflinit boundarics.

ADDRESS €A} REGISYER

The A rcgister is the microprogranm address register which contains
the bit address of the next alcroinstruction. Valuss in the A
register are always MOD 163 d.e.r the 4dou-order four bits are
aluays zerve. It is capable of addressing 16s384 microinstructions
focaved in either control nmemory oy main memory or bothe The A
register is5 automatically incremented to the next microinstruction
pefore the current mwmicroinstruction §s executed. It is alcse
capable of having any value from 0 to 4,095 added to of subtracted
from it to facititate microcode branching.
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A STACK (VAS}

The A stack is5 a 32-olepent=deeps 24-bit widesr push=douns pop=up
nemorys fe@es a lastein~first-out (LIFQ) storage structure. The A
stack is used to nest wmicroroutine linkages and allous highiy
shared routiness thus reducing control wmepory requirenentse.
Although the A stack uas intended for microcode addresses, it has
been made Z4~bits wide te allow for any operand storaje.

HNOTE: The S*Remﬁry Processor A stack has only 16 storage
elenent s.

TOP OF CONTROL REHQRY {TOPHM) REGISTER
{ti-Memory Prccessor only)d

The TOPHM reogister is four bits wide and is used to deterpmine which
mewory {control or main) contains the next nmicroinstruction. I¥
the A register is equal to or greater than (TOPM#«51221{63s the next
nicroinstruction witl be fetched from main memory rather than
controd memory. The TOPM register is addressable as a source orF as
a sink {destination). The fetch from S~Hemory takes place =z%
addraoss A+(TOPH~S51Z+16)¢+HBR. '

HEMDRY BASE REGISTER (HMRR)
(H=Memory Processor only’

Theo M3R register is used with the A and TOPH registers to obtain
the main nemory address of the next microinstructions. ¢See above
formutade The MBR register is addressable as both a source and as
a sink



f = 11

BURROUGHS CORPORATION COHMPANY CONFIDENTIAL
SANTA BARBARA PLANT » HIL PeSe 2212 5298

CONTROL (C)» REGISTER

The C register is 3 Zh=bhit control register for the
‘wicroprocessor. It contains the 24=bit Function Box controls and
carry input pius some of the progvssoer interrupts and flags. It is
subdivided into CA» C8s CC» CD» each four bits wides and CP» eight
bits wide. CA and €B may be used as general-purpose registers. CC
and CO represent processor interrupts and flags {see discussion
under Condition HRegisters belowd). CP contains Function Box
controdss CYF (0 bit of CPY» CPU (1 and 2 bits of C*3s and CPL
(355625065 and 7 bits of CP)o CYF (Carry Flip Flop) notifies the
Function Box that a previous unit carry must be added to its
summary results. CPU (Control Paralled Unit) notifies the Function
Box of the type of unit ccentained in ¥ and Y: 00 = binarys 01 =
4ebit decimal. CPL (Control Parailel Length) specifies the widths
in bitss ef the Function Box and Read/Write microinstructions.

COMBINATORIAL LOGIC QR FUNCTION BOX.

The Combinatorial Logics often called the Function Boxe preoduces
the Result Registers. Inputs are the X registers the registar
and the Carry Flip=Flop (CY¥F). The inputs are cowbined under
control of the Control Paratiel Unit (CPUY register and the
Control Paraliitel Length (CPL) register. MHhen wvalues are {oaded
inte the X and Y registerss & large coldection of output  vsiues
and comparisons {called Result Hegisters) is mads avduiabta to aid
subseqguent microinstructions.
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RESULT REGISTERS

W PG RO R SN GBI OX ¥G BB CB 05

The Result registers are outputs from the 24<bit Function Soxe. Their
contents are preduced immediately and automaticaily frem the inputs to
the Function Box {(X» Y and CYF)} and cannot be changed except by
changing inputs or by changing CPU (Control Paratiel Unit} or CPL
{Control Parezilel Length)e. If the value of CPL is tess than 24» then
the 24 minus CPL most-significant bits of all Rosult rogisters uwill be
zero. These registers are source registers only and therefors cannot
be used as the sink (destination}? register in a MOVE or 3n any other
instructione. _

XORY REISULYT REGISTER
This register contains the INCLUSIVE OR of the X register combined
\

uith the register., This ¥3 a bit by bit operaticn wuwith
correspending pairs of bits treated independantliye.

AANY RESULY REGISTER
This register contains the AND of the X register combined with the
Y register. This is the logicai praduct of the X register and the
Y register. Corresponding pairs of Dits are treated independently.
XEQY RLSULT REGEISTER
This register contains the EXCLUSIVE OR of the X register combinad
with ¥ register.
CHPX RESULYT REGISTER

This register contains the 1%s complement of the X register.

CHPY RESULY REGISTVER

This register contains the 19s complement cf the ¥ register.
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MSKX RESULT REGISTER

ttasked X contains the dou-order bits of the X register. The vaiue
of CPL deteramines the nusber of bits placed in MSKX. ALl other
high=order bits are zero. If CPL is equal to 24s then MSKX is
ideantical to the X registar.

MSKY RESULYT REGISTER

Hasked Y contains the lou-order bits of the YV register. The value
of CPL determines the number of bits placed in M3KY. Ail other
high=order bits are zeoro. If CPEL is eqgual to 24, KSKY is identicat
to ithe Y register.

SUM RESULTY REGISYVER

Sum ¥s the deciral or binary value (determined by CPU) of the X
register plus the Y register plus the CYF register. Correspending
pairs of bits are grouped by CPU centrole and grousing may be
binary or 4~Dit decinel. If the sum of {(X+Y4CY¥F) is darger than
the size specified by CPLs then the CYL (Carry Level) wiil be true
(onel. CYL may be gated into CYF through use of the CARRY
instruction.

DIFFERENCE RESULT REGISTER (DIFF)

DIFF steores the amount resulting from the subtraction of the sum
cf the contents of the ¥ and CYF regtsters from the contants of
the X registor. The contents of the CPU register determine whather
the subtrazction is decimal or binary. Coervesponding pairs of bits
are grouped by CPU. If the differcnee 1is negativer X=(Y¢CYF)I<O»
then Diff Rosult wili be in 295 complenent form or 10°s complement
ferm depending upon the modos either binary o¢ decimai
respeactively; and CYD (Carry Diffeorence) will be true (oneld.

NOTE: The CYD register is not conditioned by CPL? it is aiways
based on a 24-bit comparison. The progravmeres theretfore,
pust know what §s in the highvorder positions of the X
vregister and the ¥ registor 1f CPL 45 less than 24.
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SCRATCHPAD

The‘pracessor makes use of the Scratchpad for temporary sterage of
Active registerse. The Scratchpad may be addressed as sixteens 68=bit
double wovrds or thirty=tuoes 24=hit wordse.

SCRATCHPAD WORDS = 24 BITS EACH

S04 $4A S8A S12A
508 $48 588 S128
314 S5A 394 5134
$18 558 598 5138
SZA S6A S10A SisA
528 568 Si0B S148
S3A STA $ita S154A
538 S78 Siig $158

DOUBLE SCRAYCHPAD HORDS = £8 BIVS EACH

50 S4 58 512
51 S5 59 S13
s2 $6 S10 Si4
53 S7 S1i S$15

{(5n = SnA AND Snd concatenateds uhere n = 0 through 15}

CONSTANT REGISTERS

R G O A % ' Y P G SDES RD WS P

The following is a description of the Constant registerse.
MAXIHUM HAIN MEHMORY REGISTER

The 24~bit MAXS register is set by the field enginser and contains
the value of the maximum instatled nunber of main memory bitse I¢
is addressabie as a source only. Main momory addressos begin at
Zero. The touwer 15 bits are aluays zeros .@0.5 MAXS has a 4096
byte (32X bit) resciution.

HAXIMUM CONTROL MEMORY REGISTER

The 24=bit HAXM register §s set by the field enginser and contains
the value of the maxisum installed number of conirol nemory wordss
each word comprising 16 bits. It is addressable as a source coniv.
The lower 10 bits are aluays zeros ie.c.r HAXMH has a 1024 sord
resolution. On the BIFi2/B1714 MAXH wild aluays contain zeroe
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NULL REGISTER

The HNULL register is a 24~bite addressablo field of zeros.

INPUT/0UTPUT REGISTERS

EOUY WU GIFT G €5 WL KE D Y AD O @9 CR 6 WD @9 €D P

The fellowing ¥s a description of the Input/Output registers.

CONSOLE.SWITCHES
{(B=tiemory Processor only)

This 24=bit register reflecis the current state of the 2% Console
switches on the processors

CONSOLT CASSETYE TAPL INPUT (U) REGISTER

Tho U register actcumulates the data read from the tape cassette on
the Console controel panels It is addressable as a source in the
RUN mode with the “OVE REGISTER microinstruction and in the TAPE
wode with the MOVE 24«BIY LITERAL nmicroinstructione. (Sce MIL
Statementss LOADJHSHMAL)Y It is not addressable as a sink
fdestination).

COMMAND REGISTER
The CHMND register ds wused to transfer commands to the 170
controlse. It is 24 bits wide and is addressable as a sink cnly.
GATA REGISTER
The DATA register is used to transfor data to and from the [/0
is

controls and their peripheralse. It is 24 bits wide an<
addressabde as 3 source or a5 a sifka.
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CONDITION REGISTERS

I OROE Cn N ED €T ED N WY GV D TR D e T

There are five Condition registerss

Binary Conditions (BICN)

Field Length Conditions{FLCN)

Interrupt Conditions CINLCN)

X AND/ZOR Y registers{s) Conditions L{XYCN?

X AND/OR Y registers{s) States Conditions (XYS$ST3?

Each Condition register consists of four bits. The bits are identified
from left to right and are assigned the position nugbers O thru 3,
with 0 being the most~significant 0it.

Ali Condition registers are source registers only. They may be moved
to another register or testeds using the IF and SKIP instructionss for
their current contents.e They wmay not be the sink (destinaticn)
register of any instructione

BIT BICN XYCH XYS T FLCN INCN
0 LSUY MSEX LSUX  FL=SFL  NO-DEVICE

1 CYF X=¥ ANY o INTERRUPT FL>SFL HI=PRIGRI TY
2 cYD X<y Y NEQ 0 FL<SFL INTERRUPT

3 CYL N X NEG O FL NEO 0  LOCKOUT

BINARY CONDITIONS (BICN) REGISTER

LSUY is true if the least~significant unit of the Y register is 1
and the Control Parallel Unit (CPU)Y register specifies hinary (CPU
= 033 or % and the CPU register specifies decimal (CPU = 1).

The Carry Flip=flop (CYF) register dndicates the value cf the

carry=in bit in the Controd Parallel (CP} register. The CY¥F
register may be manipuiated as part of the CP regrster and by the
CARRY fnstructione.

The Carry Difference (CYD) register is true if XNe{CYF¢Y»<0. This
condition is not affected by CPLs .00 a 24~Lit compare is aiways
madeo

The Carry Level (CYLY register 5 true if (X+Y¢CYF)» Qimited by
the Control Parailel Length (CPL)Y registers overflous.

16

Al
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Y COMDITIONS (XYCNY REGISTER.

#s3X is true if the mast“significani bit of the X registers as
determined by the Comtrol Parallel Length {CPL)Y registers is a le

NDTE: The comparisons of the X rogister to the Y register are not
affocrad by CPLF they are aiways 24=hit comparese.

Xy STATES C(XYS$¥) REGISTER.

LSUX is true if the leastesignificant unit of the X register is 1
and the Control Paratlel Unit (CPU3} register specifies binary (CPU
= 0); or 9 and the Control Paralflel ynit (CPU) register spocifies
decimal (CPU = 1) The comparisons of the X register or the ¥
register to zero are not atfected by CPL3 all 24 bits of the X
ragister and/or the Y register are used in the comparisonse

ANY.INTERRUPY

This bit is true if any of the follouwing conditions §n rvegisters
CCer CDe or INCN (He-Memory Frocessnr) are true:s

Event Register (8it Position?
MISSENé DEQICE IﬁCNiG)M
PORY INTERRUPY ' INCRCZ)
1/0 SERVICE REGUESY INTERRUPT S gel2)
CONSOLE INVERRUPY | CCe3}

HAIN MEHORY READ PARITY -
ERROR INTERRUPT CDCOY

MEMORY WRITESSHWAP ADDRESS
QUY OF BOUNDS INTERRUPY CnE3d

fhe C€C and CD registers are both &-bit source and sink
(destination) registers within the C register. The bits in each
are pumbered 0 through 3. with Bit 0 being the most significant.
They have been assigned the folilowing uses and meaningys:?
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et
P

CCLO0)Y STATE LIGHT

CCC1) TIMER INTERRUPT

CCTL2) 170 SCRVICE REQUEST INTERRUPT

CCE3) COUNSOLE INTERRUPT

COCO0Y MAIN MEMORY PARITY ERROR

CDLL) HMAIN MEMORY WRITE/ZSHAP ERROR OVERRIDE
CD(2Z3 HWAIN MEMORY READ OUT OF BOUNDS ERROR

CDC3) HMAIN HEMORY HWRIVE/ZSHAP QUT OF BOUNDS ERROR

ALl bhits in the CC and CD pertiens of the C registers once sats
remain set even though the conditions that caused them to be set
may no longer exist. Therefore, if it is desired to clear any of
these bits to zeros this must be done explicitlye. COCLYr CDC23s
and CDC3) of the € register are adways zero in the S=Menmory
Processoer but stild may be addressoad and testede

CONSOLE IRTERRUPY
€CC{32)

This bit is set when the interrupt toagle switch en the Corscde
control panel is turned on. It remains sot as long as the switch
is on. It can ke reset programmaticaliy but mnot by turning the
Consola toggle switch off. This bhit §= alsc reporta in
ANY « INYERRUPT when % s one

MAIN MEMORY READ PARITY ERROR INTERRUPT
£CDL0Y)

This bit s set when 2 main memcery parity error is detected during
a READ or a READ portion of a SHAP cperation or when an attempt is
made to access non~oxistent wmain memorye

BAIN MEHORY ADORESS QUT OF BOUNDS OVERRIDE
{(CDC1L3) {(dA~Hemovry Processor onilyl

This bit is testoed if ths Field Address {(FA} reqister setting is
less than the Base Register (BR) setting or greater than or eaquat
to the Limit Register (LR) settings then HRITE or SHAP operations
wild be inhibited unless this bit is set (oned). The state of this
bit does not affect the setting 0f CDLZY o CDL3).

i6.

AL



i = 19

GURROUGHS CORPORAYION COMPANY COMFINENTIAL
" SANTA BARBARA PLANT MIL PeSe 2212 5298

READ ADDRESS DUT OF BOUNDS INTERRUPTY
(CDC23?} {M=Menory Pracessor only?}

This bit is set when a READ operation is attempted and the Field
Address (FA) register setting is either 1less than the Base
Register (BR) setting or greater than or equal to the tirit
Register (LR2 setting. The READ operation is net inhibited.

WRITEZSHAP ADDRESS QUT OF BOUNDS INTERRUPY
(CD{33) (M=tenory Processor onlyl -

This it is set when a HRITE or SHAP operation {is attempted and
¢he Fieid Address (FA} register setting is either 1less than the
Base Rogister (BR) setting or greater than or equal to the Limit
Register {LR) sctting. This bits when ons is also reported in
ANY o INTERRUPY .-

FIELD LENGTH CONDIYIONS (FLCHD REGISVER

ALl conditions are based upon comparisons betuween the 16 bits of
the FL register and either zero orf the corresponding low-order 16
bits of the first word in the Seratchpad (80081,

INTERRUPT CONDITEONS (INCND REGISTER
(M=Nemory Processor only)d

MO DEYICE is true if an interrupt message is preseat @én the
dispatch buffer for a port of channel which does not have a gavice
attached to it. This condition is normally clearsed by the
processor uwith a DISPATCH READ AND CLEAR instruction.

HY PRIDRITY is true if there s a high-priority message present in
the dispatch buffer. :

INTERRUPT is true if there is a message present in the dispatch
buffer for the processor. Yhis condition is normally cleared by a
DISPATCH READ AND CLEAR instruction. It s alse reported in
ANY L INTERRUPT.

LOCKOUT is tirue if the interrupt systea is Locked (marked as “in
usevd. .
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REGELSTER DESIGNATIONS AND AREARS OF APPLYICATION

KR WD UMD AR EN M TR U M T R D SNV G SN O G R (D) S s a2 e @ 4D O3 5O &P

The following is a 1listr arranged by areas
registers and their associated designations.

MICROINSTRUCTION CONVROLS

A (Hicroinstruction Address)

“ {Current Hicroinstruction)

TAS  (Yop of Address Stack)

TOPH (Logical Tap of H-Memory)

MBR {(Microinstruction Base Registerd

S=wEAGRY CONYROLS

g8 <(Base Register)

LR {timit Register)
Fa (Fielid Address)

FLL (Field Length)

CP  {Conivrol Paralliely

INTERRUPY CORTROLS

ce
o
IRCH

PARALLEL WIDTH CONTROLS

c
ce
CPL
cry

7 o= 20

COMPANY CONFIDENYIAL
PaSe 2212 5295

of applications of
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ORGANIZATVION OF FIELDS AND SUBFIELDS

Eo Ok MR L SR B 4D HHCE M WD R KD AN S S KD R ER OB B0 D WF @ G S e e O e

The following is a description of the organization of register fields
and subfieldsr» expressed in the notation of HIL structured data
declarationse

01 C BITL24)s 01 F BITC48)Y,

02 CTA BITC4), 02 FA BITL24)5

02 €8 BITL42, 02 FOB BITL(242,

02 CC BIT(43, 03 FU BIYCA)»

02 CD BIT(4)s 03 FT BIT{4)»

02 CP BITLE)s 03 FL BITC(16)»
03 CYF BITC13, 04 FLC BIV(4)»
03 CPU  BIT(2)» 0% FLD BITCZ),
03 CPL  BIV(5}3 04 FLE BIV(43}»

G4 FLF BIVLA)S

NOTE: € does not exist as
a cvomposites, only
as subficldse

0L L BIT(243, 01 ¥ BIT(2&),
02 LA BITL4Ds 02 TA BIT¢LY
02 L8 BIT(&)s 02 Y8 BITL43»
02 LC BIV(4), ' 02 TC BITL43»
¢z LD BIVLG}, G2 TD BITCL),
02 LE BIT(4)» 02 TE BITL4Y»

Gz LF BIT(%)? 02 TF BIT(4)?



Foliowing is an alphabetical list of HIL statements

sectione

Statement

R K W9 MR CH RD BI €T O

ADD SCRAVCHPAD
ADJUSY

AND

ASSIGN

BIAS
BRANCH.EXTERNAL
CALL
CALL.EXTERHAL
CARRY .
CASSETTE

CLEAR
CODE-SEGHENT
COMPLEHENT
COUNT

DEC

DEFINE
DEFINELVALUE
=“DISPATCH

EMITRETURNTOLEXTERNAL

EQR

EXIV
EXTRACT
FA.POINTS
FINT

G0 TO
HALT

IF

INC

Jume

LIT

LOAD
*LOAD. HS5MA
LGAD . SMEH
MACRO

MIL STATEMENTS

o M A U O R R T R O

found

in

Page Statemoent

§=2 i MAKESEGHMENT.TABLL-ENTRY
B=3 ] #iCRO

g4 | #HaMEMORY. BOUNDARY
8=6 % HONITOR

8=7 ] MOVE

8=9 i ROP

8-10 | NORMALTZE

8=11 § OR

§=12 1 «0VERLAY

B=13 i PAGE

B=14 ) POINT

g~15 § PROGRAM.LEVEL
8=16 ! READ

8=18 i REDUMDANY-CODE
8=20 i RESERVE-SPACE
=z ] RESET

g-22 1 ROTATE

B=23 8 SEGHENT

8=Z5 i SEY

8«26 F SHIFT/AROTAYE T
§=28 ) SHIFT/ROTAYE XrFvsXy
B=29 ) SKIP

B=3% ] SHMEHORY.LOAD
g4=32 i STURE

B=33 ] SUB.TITLE

83=34 g SUBYRACY SCRATCHPAD
§~=35 1] #3HAP

B4} i TABLE

8=42 § YIVLE

8=43 § TRANSFER.CONTROL
Bl b ] HWRITE

Beg5 ] HRITE.STRING

B8=LT f XCH

B=48 ]

* Avaitable on B1720 systems only

5 -

this

Page

T s e

8«50
a%3 1
§=52
53
G754
B854
B=57
f=58
=60
8«61
B=62
8«63
8=64
8-66
Beb7
=68
=70
=7 %
3=72
6=74%
=76
Ge¥7
&=7¢
8=30
=81
A=82
HER
=84
G=8%
B85
4=87
=8¢
fi=91
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ADD SCHATCHPAD ADD SCRATCHPAD

L e o 5 e i 1. AN s

SYHTAX:

L R B X R

a

SEMANTICS?

o WA SR W e

This instruction adds the left half of any scratchpad Hoerd
{50Aes«515A) to the Field Address (FA) register. The result is placed
in FA7 the contents of scratchpadeword remain unchanced. (See ailso:
SUBTRACT SCHATCHPAD.?

EXAMPLE:

B W ER eT e W

ADD S¢A TO FA
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Table B=3: Microinstructions



W R NAME MC MD ; ME 1 MFE |
MICH "INANAE: 14 13 12 i 10 3 8 7 [ 3 4 ! 3 2 1 [+} - 00 oi 10 B
. = v ' | . | : VARIANTS | o000 00l ©lo 011 100 10} L] 1
e e 0 S) i REG ¢ REG 2 | REG 2 GROUP
REG!STER MOVE SELECT ' SELECT | 5INK REGISTER
APAT - ) 0 i 0 REG v“v OPW|DOUBLE PAD WORD i MGV DiR. [ FL® Rep
=
SCRATCHPAZ MOVE sou__g_r_f_ OR SINK __ 1 SELECT | OIR . 2 | ADDRESS /2 TPW LEFT | RIGHT
4 31T 2 o ]  (REGISTER GROUP,  REG MANIPULATE |4 BIT MANIP . TMANTP. SET [ AND  OR  ECR  INC ._INC DEC DEC ¢
MANIPULATE 4 BIT SOR & SNK _ ISEL:. VARIANTS | LITERAL V2RIANTS : TEST TEST ¢
8T TEST REL 9 i 0 ¢ | REGISTER GROUP, |REG TESTBIT D5, RELATIVE BRANCHK § + = ;
_BRANCH FALSE 4 81T B30URCE {SEL NUMBIR  SGN [DISPLACEMENT MAJ .
BIT TEST REL ) [ 3 I {REGISTER GRCUP REG TESTRIT DSP. RE.LA““VE. 5=m\.cu,t :
BRANCH TRUE 4 BIT SOURCE 'SEL NUMBER ss\. : ; ‘ ‘
SKIP WHEN 0 1 i 0 | REGISTER GROUP 'REG SK'P TES f DEQL | ALL [ ANY/ ALL/ EQL/ ALL 7
- 4 BIT SCR & SNK  iSEL \{AFZ!ANTS_ CLR/: CLR ' CLR/.CLR/ (LR / CLR
o ! 1 ! R /W /FL " DATAREG —w DATA TRANSFER :
VAR| VARIANTS CODE 86N WIDTH MAGNITUDE FAY . FAY | FA4 Fat
| MOVE B RIT ' 6 0 0 | REGISTER GROUP;  ENTIRE B BITS OF 8 BT LITERAL . REG SEL - x R L AL Fot  Fod
LITERAL REG SLL 1S 2. S \Tt\ﬁ/_s_g_{_sw + 1 = s
MOVE 24 BT 1 0 [) i REGISTER GROUP 4 . 8 MOST SIGNFICANT BITS OF B i
LITERAL REL SEL 5 2 FULL 24 BT LITERAL L Ex : ‘ , )
SHIFT/ROTATE 1 2} i 4 SINK REGISTER 5NK REG  5/R LEFT SHIFT/ROTATE 33 5/ R VAR : SHFT . ROT i H
T REG GROUP SELECT VAR « COUNT : ‘ | !
LI AL £ S EDUNY
EXTRACT FROM 1 [ 1 t RIGHT BIT POINTER . SNK REG EXTRACTION FISLD SiINK REG ; ;
T REG FOR EXTRACTION FLO copbE WinTH CODE % Y T L i
BRANCH S ! o | DSP: e Cac = . . | i
RECATIVE i %N RELATIVE DISPLACEMEINT MAGN!TUDE DSP SIGN: | + : :
o 1 IR RELATIVE CALLED ADORESS MAGNITUDE DSP SIGN:; + — i
swap MoRy [ © o o ¢ [ 0 ! ¢ JDATAREG . TWIDATA TRANSFER WIDTHEY TW SIGN ; | + -
ME ‘ CODE  SGN|  _ MAGNITUDE REG CORE: [X v T ;
CLEAR [ o ¢ o . o a 1 t LT v %A
REGISTERS i 3’5% REG REG RES|REG R —
SHIFT/ROTATE 0 0 0 0 0 H [ 0 [S/R iR X/Y ‘E'“T OR RIGH 7 X/Y VAR: X Y : ;
X CR Y : VARIANT ‘/_AR S/R,DIR: ! SFT= $FT-= ROT= ROT = 3
SHIF T/ ROTATE o [ o ] o [ I 1 9/R,DIR LE 5/R, TiR arT FT—8 -
X AND Y VARIANT | SHIFT /R0T; varianTs | ST T SFT—= ROT - ROT—
¢ 0o o 0 1 1 0 | COUNT FA/FL] 3 COUNT FAJ | NG T FAY FAY . FAY | FA+ FA &
c T F i ‘
OUNT FA/FL VARIANTS . MAGNITUDE E:’L*?S FL VAR: FLt LFLY L FLE CFLE | OFLd
EXCHANGE DPW o 0 0 0 [ 1 [ SINK DPW [ SOURCE DFW ) ; i
ACDRESS { ADDRESS j4 ) : :
SCRATCHPAD [} o 0 < o) [¢] s} ’ T DSP. LEFT HALF PAD i SP SIGN: — i ! :
RELATE FA ' ) - SoN| WORD abbrESS i DoF SIGN: g+ 1 ‘ |
MONITOR 2% 000 bt RAL OCCURRENCE. oEmTirin | ’ :
g ; .
OISPATCH : 0 6 0 CEE) ] 0 o 0 0 3 i DISPATCH SKP LU SKP FLAG ; | FAIL  SUCC .
i3 ! H VARIANT S  FLG 7y DIBP VAR LOCK WATLO READ 'R&C WATHI ABSNT UNDEF UNDEF;
CASSETTE %? [ 0 0 0 [} 0 0 o0 0 ! 0 ICASSETTE ) START STco@sT OPON UNDEF UNDEF UNDET $TOP 0N UNDEF
CONTROL  H§ ; MANIP VARIANTS - _CAP . X= : ) X=Y i
BIAS b o 0 o 0 0 o o o ¢t o i ! BiAS TaT : T/ TEST ' !
5 i  YARIANTS _ FLG 9[‘}.-?..‘{.&3;. junim - F NBP FCP NEP | NoP
STORE F INTO F ) 0 [ 0 0 [} o 0l 0 1 ) 0 SINK DPW ; ‘ i
. BPw ' ;. ADDRESS ' I
LOAD ' FROM 4 0 o 0 0 ° 3 0 el o 1 [} ! SCURCE DPW :
L DPw ADDRESS ‘
CARRY FF 0 ) ¢ 0 [} 0 0 o [ [ 0 CYF CYFICYE CYF ) ; : )
MANIPULATE ' i cSpidvL T o . : )
EVERCISE CER) o] © 6 o o o ; i 170 0 o R/w READ WRIT .
M3M (L} : : VAR ;
HALT 6 0 0 0 0 ¢ 09 0 0 a 0 0 0 ¢
e e H
OVERLAY o 0 E) [} [ a 0 [0 0 [} o 0 [ ( ¢
[ w-sTRing ;
Y NOSMALIZE X [ b [ o o a2 o 0 4 o t 1
| S [ y
f BiND o ? R A T ] > o ] ) ¢
Lo ALTREN M _ i
fno 0PERATY 2 e o L} ° 0 2 0 ¢ ) ° ¢ 0 e 0 2

LA s
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ADJUST ‘ ADJUST

b sttt o it e e

SYNTAXS

LR K 2 N A X J

ADJUSY LQCATION Tﬂ-nn--.ua-m-n---wumun‘«-nn.-uuqmutiteral--n—)’

'R '
1==~LOCATION======PLUS===>{
| ‘ ‘

f=mm ¢ ====>i

: | i

1~~~ HINUS==>1

1 t

‘--- - -nno}‘

SEMANTICS:

This pseudo=operation adjusts the ophysical.code.address of the
compiler. The value of the physical.code.address specifies the
Llocation (control memory address) idnto which the next generated
microinstruction is to be placeds generaiiy by a user~developed
loader. (See also Segmentation: Labedi Addresses.)

LOCATION PLUSC+) or MINUS(=) increments/decrements the

-physical .code.address by the value of the literal. If this option is
not useds, the the physical.code.address is set to the value of the
Literal.

The literal nust have a value of 0 M0OD 16.

NOTE:z This idnstruction is5 generally wused to coapensate for
disposable loader routines.

EXAMPLE?:

ADJUST LOCATION TO 31003
ADJSUST LOCATION 7O LOCATION ¢ 32
ADJUST LOCATION TO LOCATION MINUS 128



AND AND

SYNTAX:

e

AND===source.sink.register~=~HITH=~===source.registor====e=>}
i 1
i--literat---------)‘

SEMANTICS:?

This instruction logicaliy ANDs the contents of a &=bit source and
sink (destination) register with the bit configuration of the Literal
or the contents of a 4=~bit source register. The result is placed in
source.sink.registers; the contents of source.register remain
unchanged. (See also: OR and EDR.) ‘

The register may be any of the followuing:

source.sink.register source.register
-CA C8 =CC *»CD source.sink.register
FT FuU ' " BICN
FLC FLD FLE FLF FLCN
LA LB LC WD LE LF - INCN Cavailable on 81720 oniy)
TA T8 TC TD TE TF PERR (available on B1720 onty)
TOPH (avatable on 81720 only) _ XYCN
XYST

'« CC and CD represent processor interrupts and flags

The Lliteral has a décimal range from 0 to 15.
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AND
cont

AND
cont

SEMANTICS conts

WM M s A W AN WD

TABLE 8-1: AND Teruth Table

C X R N R -E K N K N L R B R _R_J_X_K J -‘---ou-q—----cun--w--u-udn----a--n- L X K K R K 3 X X J

1 Source & Sink 1 Literal i§ Source & Sink 1
| Register i Source Register 1 Register |

'--------w----c-l--nu-n-mnn.--n------u-uan---uo-a-onoo----------‘

] 0 ¢ AND % 0 i VYields | ‘) 1

:—-'--—--u’-----’--—----’-u—---u--u--a-ﬂwqu-—n-ni-n----c--------n

L 0 t AND 1 1 ? Yields 1 ) i

'------q-----n--’-----—r’-----u--u---i---u-u-n--ln-n---n-n-—----'

¥ 1 it AND % 0 i VYields 1 3 ]

l-------a----u-—'a-—----l-----n-o--q-'----u-----‘---n---u-------'

] 1 i AND 1 §f Yields 1 1 1

EXAMPLE:®:

AND TB WITH 3

(L K R B E N 2 X R 2 R X X K L N X N L E XX X % L 32 B LB R X R 3 X F N ¥ ¥ ¥ ¥ )

1 TA & T8 -8 TC & 70 & TE & TF 1

-n-..----c-‘—---unl------’-----u‘-—--n-‘------l-c---.-------n-----

t T ¢ 0000 1 1010 ¢ 1111 ¢ 0011 4 0001 1 0010 § before (DAF312) 1

!---g----.-‘-----?‘----‘-!'-----‘a---una----n-QQQ-------ccann----‘

t { =-- t 00114 ~-- {t == 1] == 1 == 1 literal (3) ?

'--.'----i-i------i------’----ﬁ-d------‘------"-'-------.----.--'

§ T4 0000 1 0010 # 1111 ¢ 0011 1 0001 & 0010 t after (02F312) 1

L L E T X X X N N R R ¥ ¥ ¥ X ¥ W E_ L E N N E R _EXELE L XL A L N L X T N L L & B KX B B X ¥ L. N XX X Y F ¥R FFX X T ¥ T



ASSIGN ASSIGN

SYNTAX:

q

ASSIGN===~ARCHITECTURE cNAHE===== = mwe®character.stringre=cecsceccaay
i : ]
!--mcOMPILER.LEVEL—--G--WQ - ---literal-u----—-uu-n..-.)’

] (] !
f===MCP . LEVEL=m~=w=>] : t
1 ! i
t===GISMOLEVEL====>{ t
| |
1===ATTRIBUTE literal AS identifier=== = ecccrecceec=e)}
i 1
'---1.-)'

SEMANTICS:

This statement assigns values to the various interpreter verification
attributes. These attributes occupy fields in the 1IPB <(Interpreter
Parameter Block) of ali MARK IV.1 and {ater interpreterses They are
accessed at B80J (Beginning of Job) time by the MCP and are usad to
verify that the proper interpreter has been chosen.

The character.string for ARCHITECTURE.NAME must be a string of 10 or
fower characterss, and must be enclosed within quotation markse.

Literal has a decimat range from O to '255 for COMPILERLLEVEL,
MCPLLEVEL» and GISMO.LEVEL? and from 0 to 79 for ATTRIBUTE.

EXAMPLE:

ASSIGN ARCHITECTURE.NAME = "GISMD.256"
ASSIGN MCP.LEVEL = 197
ASSIGN ATTRIBUTE 64 AS ITEM.O01=1



BIAS BIAS
SYNTAXS
IAS BYww=reoeNITo~=—vccccnsnocomoacanccnrarsasnacecsaansscunaene) |
] : . 1 £ ]
jeewfemcnnonvaensnscanscenanacass) | foe=TEST=~>1
| & : ] ]
| Juea AN wem=Swoad] 1
| 1 1 t
t je==CP==>1 i
] 1
[eeeSmecurcccccncnncnaannancaanan)]
] 1 | ‘ 4
1 §===AND F==>i ; ]
1 : 1
{mee(Precasavennonannanenenuces=a) |
1 i

{===AND F==>1

SEMANTICS:

This instruction sets the Control Paraliet Length (CPL) register and
the Controd Parallel Unit (CPU) register to values calculated from the
given operandse.

NOTEs Attt references to register S5 refer to the SFL or SFU
registers in the second half of the first scratchpad word,
@eJer» the SLf (low order 16 bits) part of the 50B register.

The CPU register will be set to 1 if the value of the the Field Unit
(FU) register is set to & or B3 otherwise CPU is set to 0. This. is
done for all variations of BIAS except BIAS BY Ss» which scts the CPU
‘register from SFU rather than from the FU register.

BIAS BY <.« sets the CPL register equal to 24 or to the value in the
specified register if it is less than 24. BIAS BY UNIT sets the CPL
register equal to the FU register (4 for 4=bit decimal, 8 for B8=bit
decimals or any other value less than 16 for binary)d.

If the TEST option is used the above actions are performeds, and the
next microinstruction is skipped if CPL has not been set to zero.



BIAS ' BIAS
cont ' cont
EXAMPLE:

BIAS BY F ' This instruction sets the CPL register to 24 or to

the value of the Ficld Length (FL) registers if it
is less than 24. It also sets the CPU register
equal to the unit in the FU register.

BIAS BY F AND CP This instruction sets the CPL register to 24s to
the value in the FL register, or to the value in
the CPL registers, whichever is the smallest. It
also sets the CPU register to the unit in the FU
registere.

BIAS BY UNIT This instruction sets the CPL register equal to the
tength of the unit of the type specified by the FU
register. It ailso sets the CPU register equal to
one unit of the type specified in the FU registers
ie€er b4=bit decimals 8-bit decimal, or binary.

NOTE

In all cases except UNIT, CPU is set to 1
if FU (or SFU) is 4 or 87 otherwise CPU
is set to 0. If UNIT is specifiedr CPL s
set directly to the value in FU.
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BRANCH. EXTERNAL 7 BRANCH.EXTERNAL

SYNTAX:

BRANCHEXTERNAL====T(Q===={abel=====>{

SEMANTICS:

This instruction transfers control to the external segment docation
specified by label. (See: Segmentation.)

Label wmust be associated with a run tipe address thét has a
displacement from the BRANCH.EXTERNAL instruction of 1less than 4096
microinstructions.

NOYE: If an externai segment does not exist because $NO EXTERNAL
: has been specifiedr BRANCH.EXTERNAL is egquivalent to GO TO0.

EXAMPLE?:

BRANCH.EXTERNAL 70 EXTERNAL LSEGMENT.LABEL
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CALL ' CALL

SYNTAX:

L2 B L BT N J

CALL""’""""""‘"' -l abel-na.)'

i i
'-u- £ n-)’
1 1

‘-o- - -.)!

SEMANTICS:

This instruction stores the address of the next microinstruction in
the A stacks then branches to the location specified by fabel.

The location specified by the 1abel may be a wmaximum of 4095
microinstructions away from the CALL instructione.

EXAMPLES

CALL M.IN.OUT
CALL +¢ABC
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CALL-EXTERNAL _ CALL.EXTERNAL

SYNTAX:

- Mnu> e on e
L}

CALL EXTERNAL=====tabel=m===>{

SEMANTICS:

This instruction stores the address of the next microinstruction in
the A stacks then branches to the external segment Llocation specified
by Label. (See: Segmentation.)

Label must be associated with a run time address that has a
disptacement from the CALL.EXTERNAL instruction of 1ess than 4096
microinstructionse.

NOTE: If an external segment does not existr, because $NO EXTERNAL
has been specifiedr CALL.EXTERNAL is equal to CALL.

EXAMPLE:

CALL.EXTERNAL BEGINNING.OF.LOOP,.1
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CARRY | CARRY

SYNTAX:2

CARR Y--n-n-uO-‘a.o--.- --u-u-to.n-)’

‘ ~ 1
l===lecemcccacacsy
' 1
{===SUN====cmsac>]
1 t
1===DIFFERENCE==>}
SEMANTICS:

This instruction sets the Carry (CYF) register to either 0 or 1.
CARRY 0 or CARRY 1 sets the CYF register to 0 or 1 respectively.
CARRY SUM sets the CYF register to the value of CYL single bit.

CARRY DIFFERENCE sets the CYF register to the value of the Carry
Difference (CYD) registar? °,

t X>Y 1 X=Y AND CYF=0 1 X=Y AND CYF=1 § X<Y 1

cYyo s« o ¢ 0 1 1 1 1 1

The CYD register, unlike the CYL register is not conditioned by the
CPL register. That is, all 24 bits of the X and Y registers are
compared when setting CYF by the CYD register. The programmer should,
therfores, know what is in the high=order position of the X and Y
registers when using the CYD register if the CPL register is set to
less than 24.
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CASSETTE ' CASSETTE

SYNTAX:

4

cA SS‘ETTE--n----START—m - “ﬂ--.ﬁ--&lﬂﬁ-ﬁﬂt’«-ﬂ--w-un---‘-.'---)'

1 {
[===STQPeeromecececccenmasacanacssaaaaa>} .
1 i
{===HHEN X=r==e=fQL Y===e=wo>}
s 1

'---NEQ Y---)i

SEMANTICS:

This instruction causes the system cassette tape to start or stop a
READ operation at the next inter=record gap.

The information read from the cassette is Loaded into the U register
and remains there for a maxismum of two clock cycles before the U
register is cleared.

EXAMPLE:

CASSETTE srtop
CASSETTE STOP WHEN X EQL Y



CLEAR
SYNTAX:
l(-.o-----o-cn----_--'----—---- n-a
i ' |
CLEAR- - - -u-u-----regi st QU m S mecrmamn - - cn---nn--)’
] d
f===scratchpad.wor de==>}§
SEMANTICS:

§ = 14

CLEAR

This instruction sets the specified registeris) or 2&=bit scratchpad

Wword{s) to zero.

The foliowing may be cleared:

register - scratchpad.word

A SOA

BR LN N ]

CA C8 =CC «CD CP CPU - S15A

FA FB FL FT FU

FLC FLD FLE FLF 508

LA LB LC LD LE LF cen

TA T8 TC TD TE TF TAS §i58

TOPM Cavailable on B1720 only)

* CC and CD represent processor interrupts and ftlags

Each register clear takes one clock cycles each scratchpad word

two clock cycles.

NOTE: MOVE NULL TO0 register will be generated for each

specified on B1710 systems.

EXAMPLE:

CLEAR 5104
CLEAR BR L CB S48 TOPM FU

takes

register




CODE.SEGHMENT

SYNTAX:

CODE.SEGMENT=====1label =====>}

SEMANTICS:

See Segmentation? CODE.SEGMENT

8 = 15

CODE . SEGMENT




8 = 1l¢

COMPLEMENT COMPLEMENT

SYNTAX:

a

co HPLEHENT regi ster { i iterat Jemscowswnmaecnweaa MRS SR ne o ----"-----‘->‘
i ]

i . ‘(--n--o-n--n----------.----o‘ '
o | | o
l=====AND===register (literal)=me=ej

SEMANTICS:

This instruction COMPLEMENTs (switches the state of) the specified
bit. By using the options, more than one bit in any one register can
be complemented with the same instruction if ALL BITS are in the SAME
4=BIT REGISTER. (See also: SET and RESET.)

The register may be any 4=bit source and sink (destination) register
belowu: .

CA C8 LC CD (CC and CD represent'processor interrupts and flags)
FT FU

FLC FLD FLE FLF

LA L8 LC LD LE LF

TA T8 TC TD TE TF

TOPM Cavaiable on 81720 only)

It may also be the FL, FBsr Ly or T register: all bits must then be in
the same 4=-bit subfietd. : :

The literal has a decimal range from 0 to 3 for a 4-bit register; from
0 to 15 for the FL registers and from 0 to 23 for the Ff3, Ls and T
registers.



COMPLEMENT '
cont

8 -~ 17

COMPLEMENT
cont

!

EXAMPLE:

COMPLEMENT LDUO) AND L(13)

LA L8 LC LD LE LF

!-----u’---—c- ‘-—-- nu:‘---n--!-n---'-' --Q---‘ BB BOSEGR BT R B

L 1
]

0001 ¢ 0010 4 00112 1 0100 4 0101 4 0110 ¥ after (123456)
1 . I [ ! i 1

¢ 0001 4 0010 % 0011 1 1000 % 0101 % 0110-1 before (123856)

LR X R N N N R E L & B 3 N X X N N I J --‘ ‘--.---.--- LA L L L Y Y P P RN Y X ¥ %

0 34 7 8 11 1t 15 16 17 18 23
e
LDIO) <==~3i==> £(13)

It should be noted that most registers can be adressesed in either of

two

Hays?: .
LA L8 Le LD LE LF
10 360 310 3 $012310 3 §0. 3 1

.----.--l ---cn---‘-----n-n‘-c-------.---g-----‘----------l

i Oees3 1 & 7 1 Besell § 12.0.15 1 16 19 § 20eees 23 &
L § 1
t==> L{0O) LDCO) <==1 1-=> L{13)
or ' or or
LACO) L(12) LoCl)
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COUNT COUNT
SYNTAX:
COUNT====fA====|Prrecncccrnncceccaccscennccncacff=alPlemcsccccacannaa)]
1 L -4 . L 1 1 i
' 1 t=<=AND FL DOWN==>1 t fI-literal====ccc==>j
1 1 ‘ : LR i i
i §==DONN==c==meermecncecccccacannnyy 1=BITS~>1
t i 1 1
i 12=AND FlL=cwewcype=ceasy ¢
1 { L ¢
{ t==DOHN==>1 t
1 ‘ ]
t==flLe===|Po=eccmsccccacnccncnrnannncnes]
t 1 LI !
| t==AND FA DOHN==>{ !
! '
{==D0HN======ecmcscccnccccccncaan)]
t ¢
1==AND FAe====ype=cacc-y
1 : {
§==DOHN==>}
SEMANTICS: -

This instruction increments or decrements the designated registers by
the value of the literal or the contents of the Control Paratiedl
Length (CPL) register. If the value of Uiteral is 0, the value
contained in the CPL register is used.

If the FA register is counted downs it may pass through 0 (Cieeer if
FA=0 and is counted down by 1, it will be set to hex FFFF). If the FL
register is counted down, it will not become tess than 0.

If either the FA or FL register overflowss wraparound to or through 0
will occur; e.ge., if either is equal to the wmaximum vatue it can
contain and is counted up by 1, it becomes equal to 0.

Thé titeral has a maximum decimal value of 72.



COUNT
cont

8 = 19

COUNY
cont

EXAMPLES

FA

FA

¢

COUNT FA UP AND FL DOHWN BY 10

L X X R X B X K L B N 2 R K K K B K K R T E R _R_L S KL K N J X X X R ¥ ¥ ¥ W R R g o R R g g e Y X

¢ 0000 % 1001 4 1010 1 O111 f 2111 1 1011 I before (O0PA7FB) ¢

'------q-«----n-'ﬂ—u-n-!n----u:oon-m-i--.a-o'-----------------’

E == 4 =~ 1 == J == ] == 1 1010 § Lliteral ¢ A )

'------ln----n'------'u-----! ------‘----'- ’-n----------u-o-nl

t 0000 % 1001 ¥ 1010 & 1000 1 0000 1 010! & after CO9ABO5)Y

L L N R A R N B A L R B A R L & A N L B X R B 1 L E X N X B X ¥ R T 5 Y I N RRE P g g g g g gy S R =y

FL 1 0000 4 0000 J 0000 & 1000 ? before (0008) ]

I == | == | == 71 1010 ¢ literal = A . |

FL ¢ 0000 ¢ 0000 & 0000 1 0000 ¥ after (0000) |

FA is counted up by decimal 10 CThexadecimal A)» while FL is counted
down by 8 to its minimum value.



8 -~ 2¢

DEC ‘ DEC

SYNTAX:2

i 1 {
te==literaleoceccans] (===TEST==>1

SEMANTICS:

This instruction decrements the contents of a 4=bit source and sink
(destination) register by the value of the literal or the contents of
a 4=bit source register. The result is placed in source.sink.register;
the contents of source.register remain unchangede (See also: INC.)

The register may be any of the following:

source.sink.register source.register

CA CB =CC »CD source.sinke.register

“"FYT FU BICN

FLC FLD FLE FLF FLCN ‘

LA LB LC LD LE LF INCN Cavailable on B1720 onity)
-TA Y8 TC 7D TE TF XYCN

TOPM (avaiable on B1720 ontly) XysST

* CC and CD represent processor interrupts and flags
The Literat has a decimal range from 0 to 15.

If the TEST option is used and source.sink.register underflows Cis
decremented beyond 0» the smallest value it can contain)s the next
microinstruction is skipped. If underflow does not occur or if the
TEST option is not useds the next microinstruction is executed,

NCTE: ALl 4-bit registers count modulo 165 e.ger if a register
contains a value of 0 and is decremented by 2, it
underflows to a value of 1l4. .

EXAMPLE:

DEC T8 BY 7
DEC FLD BY LC TEST



8 - 21

DEFINE ‘ DEFINE
SYNTAX:
DEFINE'“""‘identifiel‘ T GOaSoOomman wmemeawamen i -n-a--------,l
: 1 |
geeestring==>1
SEMANTICS:

This decliaration assigns a name (identifier) ¢to a string of
characters. Any subsequent reference to the identifier is replaced by
the string.

String may be a scratchpad name (24 or 48-bit)? a register name’; a
Literal; a part of one instruction’ an entire instruction, part of
which may have been previously DEFINED? or emptye. It may neither begin
with a pound sign C£#) nor contain any embedded pound signs.

'The entire DEFINE declaration must be contained on one cards and alti
DEFINEs must be declared prior to any exe;utable instruction.

Nested DEFINEs are allowed up to 13 tevels.

EXAMPLE:
DEFINE SOURCE.POINTER = S3# Z LOAD ¥ FROM SOURCE.POINTER
DEFINE OP.REG = L# X CLEAR O0OP.REG
DEFINE TESTL.OP = 3800000a% X MOVE TEST=0P TO DP.REG
DEFINE HINT = CCC(3)# X RESET HINT

X IGNOREHALTY

.DEFINE TGNORE.HALT = RESET HINT#



8 - 22

DEFINEL.YALUE DEFINELVALUE
SYNTAX: -
DEFI NE.VALUE--n---—cn-ident i fier = liieral ------------u-------------)!
1 i
== + cece={ijteral==>1
{ ]

!-- e --).a

SEMANTICS:

S WD S SR

This instruction assigns the value of the arithmetic result of the
Literals to the identifier. Any occurrence of the identifier in the
program is replaced by its assigned value. ’

DEFINELVALUE creates up to a 24=bit literal. values less than zero are
in 2's complement notation and are 24 bits tonge.

Previously defined identifiers may be used as literals.

The Literal may be a hex values, a binary value» or a character used as
two hex valuese.

EXAMPLES

a503 Z VALUE is hex 000050
DEFINE B = AA + X VALUE is hex 000051
DEFINE C = AA = £ VALUE is hex 00004D
DEFINE.VALUE FO3 = 2(¢1)00103 + 4 Z YALUE is hex 000026

DEFINE.VALUE AA

W™
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DISPATCH ‘ DISPATCH

(available on B1720 systems only)

SYNTAX:
DI SP A"CH-—---LDCK--- - - .- n-un-n-u---u-la n---n-m------------—u----o----‘->‘
| 1 | ' '
1 ' {===SKIP WHEN UNLOCKED==>} 1
1 ]
'--n“RITE----u--n‘oan--o-n--n---u----u--ue-uo)‘
t t
‘-—'RE AD- R L LR R Ll A L R L L L L LI L L LY LS Y ]
] L]
f“=~AND CLEAR==>1%
SEMANTICS:

YD 6B AR R AR 4D W

This instruction sends a message (e.g.r an- 1/0 descriptor address)
from the processor to a device on an 1/0 porte.

Béfore sending a message to a ports, the processor should first attempt
to gain control of the interrupt system with a DISPATCH LOCK. This is
necessary because the interrupt system is shared by all ports.

DISPATCH LOCK lLocks (marks as "in use™) the interrupt system. If the
interrupt system is already dockeds the next microinstruction is
skipped. .

ODISPATCH LOCK SKIP WHEN UNLOCKED locks the intersrupt system or skips
the next microinstruction if the interrupt system is already unlockede.

DISPATCH KRITE sends a 24=bit message to a port. Before a DISPATCH
WRITE is executeds, the L register must contain the 24-bit message; the
seven {eastesignificant bits of the T register must contain the
destination port (bits 17-19) and channel numbers (bits 20-23). The
contents of the L register are then stored in _the Dispatch buffer
(main memory locations 0=23)s and the port and channel numbers are
transferred to a hardware register (Dispatch register) in the port
interchange. The contents of the L and T reygister remain unchanged.
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DISPAYCH DISPATCH
cont cont

SEMANTICS conts

Y E T R X K N K _B R L L

DISPATCH READ transfers both a 24-bit message from the Dispafch buffer
to the L registers, and the source port and channel numbers to the
seven Least=significant bits of the T register.

NOTE: If T(23) is found set after a DISPATCH READ and the source
port is an I/0 aultiplexor» a main memory parity error was
encountered during the fetch of an I/0 descriptor address
or an I/0 descriptorr, or during a RESULT SWA> operation.
Consequently, the message transferred to the L register
will be the address +24 of the parity errore

DISPATCH READ AND CLEAR does everythin a DISPATCH READ will do and in
addition clears the Interrupt Condition (INCN) register. That 1is, it
RESETs all INCN bits to zeroe.

Oniy the least=significant seven bits of the T register are involved
in any DISPATCH operation.

If the SKIP WHEN UNLOCKED option is used with any variant other than a
DISPATCH LOCKs, the next-micro instruction is skipped.
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EMIT RETURN.TO.EXTERNAL EMIT.RETURN.TO.EXTERNAL

SYNTAX:

- an W anwm w

4

EMIT.RETURNL.TOLEXTERNAL == oewnanconcncan’]

SEMANTICS:

This instruction causes the compiler to emit the common code necessary
to get back to the main.segment from the external segment. This code
also includes the return code when the segment is exited for the last
time. (See: Segmentation.)
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EQR EOR
SYNTAX:
EQOR===50Urce.sink.register===WiTH======<source.register=======>j
] ]
l---l itera l---—-----)‘

SEMANTICS:
This instruction logically EXCLUSIVE ORs the bits in a &=bit source
and sink (destination) register with the value of the Lliteral or the
contents of a 4-bit source register. The result is placed in
sources.sink.register; the contents of source.register remain
unchanged. (See also: AND and 0OR.)
The register may be any of the following:

source.sink.register | ‘ source.register

CA CB =CC =CD source.sinke.register

FT FU ' v BICN

FLC FLD FLE FLF V FLCN

LA L8 LC LD LE LF INCN Cavailable on 81720 only)

YA T8 TC TD TE TF PERR Cavailable on B1720 ontiy)

TOPM (avaiable on B1720 oniy) - XYCN

XYST

* CC and CD represent processor interrupts and flags

The Lliteral has a decimal range froma 0 to 15.
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EOR
cont

EQR
cont

SEMANTICS conts

DU RN TO N WS W ER WRED AR
q

TABLE 8=2 EGR Truth Table

U G WH AR G B @1 OB GO WR SN B WN WA W & R A R G NS KD R Y YR YD B &N N UD ED R 4D 4R D WR W5 W ¥E €6 W oW - W WSS e

3 Source & Sink { Literal t Source & Sink |

] Register 1 Source Register 1 Register

‘---.----c-.-q--‘--—u--uu-n--mu——nuunn---—------.-----------n--

] 0 { EOR 1 0 § Yields 1 b)

!-------a-.-nn—-l----a--1--------¢mn-ﬂ.-.-----.—i---an--uc-au--

t 0 f EOR 1 1 1. Yields 1 1

: !n--—----u--—u--’------—3¢-n------unna-.n----u--‘--c--o-----au-

1 1 4 EOR 1 0 § Yields 1§ 1

t 1 t EOR 1 § Yields 1 )

EXAMPLE?:

ECR T8 WITH 3

prpeapees gt R T L R X X R Rl o G R A N S D AR NN &P WD TR G 40 W M &3 OV KB OR WD A & W

¢ TA 1 1B & TC 1 To & YE 8¢ TF 1

----‘---—--‘------, ----- QI--dduca--nn-ni-n----!-----------—-—-u--—

¢ T ¢ 0000 ¢ 0101 1 1111 ¢ 0011 ¢ 0001 1 0010 § before (05F312) 1

'---'------‘------‘------'----n-i--o---l-n---ﬁ'------------------’

{ f == 210011 &t == 1 =~ 9 == @ == § EOGR €030000) ]

'.--‘--Q--.|n----—‘----.-l—-----!---n-u‘-n----‘--n---o-un--_-----'

§ T 1 0000 1 0110 ¢ 1111 4 0011 %1 0001 1 0010 1 after (06F312)

- e ay --'---‘-.‘---‘---- 'YX X X 2 L R J e E X K. ¥ N X L} J ‘.‘.‘---ﬂ---n----~--.----
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EXIT ' EXIT

SYNTAX:

Ex!ra----oﬁnn->'

SEMANTICS:

This instruction returns program control to the calling routine by
causing the ccempiler to generate a MOVE TAS TO A operation.

The top of the A stack (TAS) is moved to the ADDRESS (A) registers,
which is used by the hardware Jdogic as the address of ¢the next
microinstruction to be fetched. The stack is decremented automatically
by the harduware after the move.

NOTE: MOVE TAS TO A may be used instead of EXIT with the same
resultes

[
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EXTRACT EXTRACT

SYNTAX:

EXTRACT=-arithmetic.exp BITS FROH ¥ taiterat3-«»-------~-----4-->|
'

] i 1
t==declared.id FROM Tmecesamcessana=n)] je=TOm==l==>1
§ L] f ]
g==Cliterald-==>¢ fo=T==>4
' ] 1
] 1
‘--Y--)‘
SEMANTICS:

This instruction isolates the specified bits fron the T register and
moves them to a destination register (Ls Ts X» Yo I1f a destination
register is not specifieds T is assumed. .

The vaiue of the following combinations may not exceed 24 bitss

arithmetic.expression + literal

cPL + literatl

DATA.LENGTH of declared.identifier

DATAL.LENGTH of declared.identifier ¢ Literal

DATA.LENGTH of declared.identifier + DATA.ADDRESS of declared.identifier

NOTES:

1. 1f arithmetic.oxpression = 0O» cPL indicates the number of
‘pits extracted. :

2. 1f the starting bit for declared.identifier is not specifiedr
3ts DATA.ADDRESS is used.



8 - 30

EXTRACT EXTRACT
cont cont
EXAMPLES:

L3

EXTRACT & BITS FROM T€20) TO L
TA T8 TC. 1D TE TF

T 1 0000 ¢ 0001 4 0011 § 1000 1 1110 1 0100 1 before (013BE4) 1

1(20)
LA L8 Lc LD LE LF

L § 1001 1 1110 3 0011 { 1001 & 1111 ¢ 1100 & before C(iE39FC) |

‘.----- ‘ e ewm - l LLLELEIRELET LS ) LA LT | o] -u--;----no------‘

L 1 0000 1 000C 4 0COC 1 0000 % 0000 1 0100 1 after (000004) 1

L. K L R B E E L X R LN ¥ X X ¥ N ¥ D DAY SR A AR A AR D AT TR D W WD K A D Uh S OR G AR W M D W A W R RSP G5 A W O S e

Register T remains unchanged whifle its four extracted bits are placed
in the L register. The bits are right~justified; UQLeading =zeroes are
added. ’

NOTE: EXTRACT 0 BITS FROM T(23) Y0 a destination register may be
specifed, but the programmer must OR into the M register
the number of bits to be extractede Caution must be
exerciseds howevers, when ORing into the M register:s the
machine hardware instruction requires the right=bit pointer
for the extraction field» not the teft. The hardware also
indexes the T register from 1 to 24, left to rights not 0
to 237 the assembler performs this conversione
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FALPOINTS . FAPOINTS

SYNTAXS

FALPOINTS TQ===v====vagrithmetic.expression====encce=>}

SEMANTICS®

This pseudo=operation does not generate any code. It merely informs
the compiler of the current contents of FA. This information 1is then
used when compiling the POINY constructs in the READs, HRITE and POINT
instructions.

The FA.POINTS and POINT constructs are provided so that the user may
symbolically reference the memory structures declared in a declaration
statement. Such references will show up in a cross=reference disting
and can often result in automdtic code changes when the declaration
changese.

EXAMPLE:

DECLARE
01 STRUCTURE,
02 DATA.A BIT(10),
02 DATA.8 CHARACTER €20)»
02 DATA.C FIXED;

FA.POINTS TO DATA.A

READ DATA.LENGTH (DATA.A) BITS TO X POINT FA TO DATA.B
PDINT FA TO STRUCTURE

MOVE DATA.C TO FA

KRITE DATALLENGTH (DATA.C) BITS FROM Y POINT FA TO DATA.B
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FINI ' FINI

SYNTAX:

FINI-----.-------—?-’

SEMANTICS:

This instruction signals the compiler that the end of the input record
has been reacheds. It should be the 1last statement in the source
programe.
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GO TO | 60 YO

SYNTAX:

M e @ s uom @

GO TO----- CE X L L N L X 1. -il abet—---n--)‘

1 ]
!--- + -c)’
] 1

l--- - --)‘

SEMANTICS:?

This instruction transfers control to the {ocation specified by label.

Label must be associated with a run time address that has a
displacement from the GO TO0O 1{instruction of less than 4096
microinstructionse. . :

EXAMPLE: -

GO TO SORT.ROUTINE
GO 70 ~LO0OP.1
GO TO +LO0OP.2
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HALT | HALT

SYNTAX?

HALT LR R L LT LT - )‘

SEMANTICS:

This instruction brings the processor to an orderdly halt. The settings
of the Console switches determine the register displayed.

Pressing the START pushbutton on the system Console will cause the
processor -to again begin executing microinstructions. If the STEP/RUN
switch is in the STEP positions only one microinstruction is executed.



IF IF

SYNTAX:

FORMAT 13 CONDITIONAL PROGRAM CONTROL

IF===register (literal)==~cecmcmmcccacccaTHfNmwm=m==statenent========>|
| i 1 ! L]
L ' i 1==TRUE==~->1 '
[ L I | f ¢
{ 1 i==FALSE~=->% !
t ¢ i
I==condition=wessscnu>j 1
{

l

l !(n-nn------‘

‘--BEG{N---st at emen‘t--.END-------------- -q—‘------------- LI LT T ¥ Y

' !(----------' '

L] L] | i
1-=ELSE BEGIN-==statement===END==>{

FORMAT 2: CONDITIONAL COMPILATION CONTROL

- e W wem - - - - AR AR A e L2 B 1 R R R _JX N _X N J - . e

{C¢ownmavancas]

’ 1 ]
IF~=module.optione=====~=e=THEN INCLUDE BEGIN==-statement==<=ENDw=====>{
] 1
§=TRUE==>1
] ]
t=FALSE=~>]

<--u---n.------.-n-Q-u-----n--nn---au------n-’n.-n.---- - . a - e

l(-- ----m—‘-‘

] 1
--:ELSE BEG‘I N---st at ementq--END—-----------------n---- LEL T T ¥ ¥ i



8 - 36

IF ‘ 1f
cont ' cant
SEMANTICS:

FORMAT 1: CONDITIONAL PROGRAM CONTROL

LR K R N R N S A AR NN EE SRS AL SAGESE S D AT WD RN SO W

This instruction tests a bit(s) for TRUE (one) or FALSE (zero). If the
test condition is met, either the specified single statement or the
specified BEGIN/END statement(s) is executed. If the test condition is
not met, a branch around the first BEGIN/END pair is takens, and the
ELSE BEGIN/END statement(s) is executed. (See also: COMPLEMENTs SET
and RESET.) '

Logical operators are valid on the registers immediately following the
IfF» with the following restrictions: :

1) AWl registers togically related must be within the same L4=bit
: group: IF TL0) and T(3) is valid, IF TC(2) and T(&) is note.

2) Onily two register elements may be Logicaliy related: IF T(2)
or T(0) is valid, IF TC2) and T(1) and T(O0) i5 note

» NOT logic may be applied anywherez- IF NOT € LC(3) or NOT LCO)
) is valid.

Tﬁe register may be any 4<=bit source and sink (destination) register
belowu: : .

CA C8 CC CD (CC and CD represent processor interrupts and flags)
FT FU

FLC FLD FLE FLF

LA L8 LC LD LE LF

TA T8 TC 7D TE IF

TOPM Cavaiable on B1720 only)

The register may also be the FL, FBs Ly or T register: ali bits must
"then be in the same 4~bit subfield.

The Literal points to the bit position which is to be tested. It has a
decimal range from 0 to 3 for a 4-bit register; from 0 to 15 for the
FL register’? and from. 0 to 23 for the FBr L and T registere.

The condition may be any of the following conditions available from
the condition registerss -



b

X moe==e =
i=== EQL ===>1 1 1 '
to== NEQ ===> Q=== ¥ ===>} !
1 '
feme ¢ essesemcmsneafcsccsesmasace>]
f=== GRY ===>1
feee > ===>]
f=== LSS ===>1
t-== GEQ ==->1
f=== LEQ =~=>1

Y e LK YT L LR T O cesacuoasnoewd>

o= £QL ===>1 1 1 i
!nu- NEO --»)1 :--- x -u-)! l
1 ' !

f=r= (& emecamcceca= Y wmmmamnanme )]
je== GRT ===>i
fome > we=d>]
. fo== LSS =~=>}
fo== GEQ ===>1
f==e= LEQ ==-=>1

ANY'INIERRUPT -----n-q-----ﬂ.fﬂﬂ-u------)'
]

FL-----.. = rYYLXITCE L LR 2 ) 0 --on¢----~->’

=== EQL ===>1 1 ] ) ]
Je=e NEQ ===>1 §== SFL ==>% ]
i . 1
 fmme ¢ wemcecec=e== GFL f“-°------->i
i=== GRT ===>1
{mme > cnw>|
=== LSS ——=>]
==~ GEQ ===>1
fe== LEQ ===>}

CYD_----—-u----r--nm----ﬁccnunn---------)1
CYF -------c---------------------u—-----),
CYL ---n--nu--—-n-n-u----m-u-nuncuunc---)‘

LSBX u--—--—n-u-uu.--—u---ﬁnn---fn----o-)'

LSBY c--------ou--ou--.--n-n-----u----n-)‘

LSUX --n--n---;m---nu--n--u--n--nn----—-);

LSUY cn---n-------onn—---aan-----—---a--)]

Hsax n---ama--—nn-unuawnn-‘-m---n----u-a),

LOCKOUT"‘"““- P Y e d |

HI.PRIURITY dm-uu—--‘an-o-nucmw-u----cn-)‘
INTERRUPT m--.-ﬂ-gﬂﬂ-----n-ﬂﬂ“.ﬂ’“-_ﬂ---)‘

NG.DEViCE u------uu--ﬂdOonmnm---‘n----9b>s
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'-uumﬂ-h—-n-- o -------g----—u---‘)‘

Sorrow Out Level
Carry Flip=Flop
Carry Out Level
Least Significant
Bit of X
Least Significant
Bit of Y
Least Significant
Unit of X
Least Significant
Unit of Y
Most Significant
Bit of X
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IF . IF
cont , cont

SEMANTICS cont:

Any combination of conditions that is contained in one condition
register can be tested using AND/OR logic if all bits can be tested
for TRUE (on) or FALSE (off). For example, the following are vatid
conditions:

CYL AND LSUY
CYyL OR CYD

Example: IF CYL AND LSUY TRUE THEN GO TO END
IF CYL OR CYD FALSE THEN GO TO BEGIN

I1f TRUE or FALSE is not specifieds TRUE is assumede
Examplez IF TDC(2) THEN GO 70O LABL7

Register TD Branch Yo LABL7?

0101 NO (bit position two is OFF)
1101 NO (bit position two is OFF)
o111 YES (bit position two is ON)
0011 YES (bit position two is ON)

Note: TD(2) could have heen referred to as T(14)

EXAMPLE:

The following examples illustrate Format 1: Conditional Progran
Control: v

IF X = Y THEN GG TO +A
IF TBC1) OR TB(3) THEN EXIT

IF LF(2) THEN
MOVE X TD Y

IF FUC1) FALSE THEN
COMPLEMENT T(10)

ELSE -
RESET FL(3)
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W
If ' ' ' IF
cont . cont

EXAMPLE cont?

IF FLF(3) FALSE THEN
BEGIN
RESET F8C1) AND FB(3)
CLEAR S14A
~ END :

IF LACO) THEN
BEGIN
MOVE TAS TO T
END ELSE
MOVE FA 1O T

IF TD(3) THEN
MOVE L T0 X

ELSE
BEGIN
MOVE T TO0 X
MOVE SUM T0 X
END -
IF LA = 14 THEN
BEGIN
MOVE 512 TO X
END

FORMAT 2: CONDITIONAL COMPILATION CONTROL

RN eR W W e G AS GR AL GBS A W e 4R B WD SN OF N5 S0 W 80 W v W CE X N B B N ]

This instruction should be used for conditional inclusion of code»
depending upon the setting of a user~defineds module.option togglea
This module.option toggle is declared and SET or RESEY via a module
option $ card. (See Appendix Az HIL Compiler Operation.)

Hore than one module.option toggle can be tested with the same IF
statement by using AND/OR logic. If NOGT is wused in front of any
module.option togglie, that module.option toggle is checked for the
RESET state. If both TRUE and FALSE are onitteds» TRUE is assumed.

Note: A conditional inclusion-biock may not e used to include or
exclude a BEGIN statement when the associated END statement is not
part of the block.



IF
cont

EXAMPLE:

The following are examples of conditicnal inciusion of code:

$ SET DEBUG» RESET TRACE
$ SET TRACE,» RESET 81700

8 = 40

IF
cont

After processing these $ cards, the module options uill be set TRUE or
FALSE as follows:

Any of the preceding examples may be nested within any
BEGIN/END pairs up to a maximum of 15 tevels.

DEBUG = TRUE

TRACE = TRUE
B1700 = FALSE
IF DE3UG THEN INCLUDE

1F

IF

1F

CALL DEBUG.ROUTINE
TRACE THEN INCLUDE
BEGIN
CALL SAVE.REGISTERS
CALL TRACE.ROUTINE
END
DEBUG AND NOT B1700 INCLUDE
BEGIN
HOVE T T0 X
END ELSE
BEGIN
' MOVE L TO X
MOVE T TO SOA
END
NOT TRACE OR 81700 INCLUDE
BEGIN
MOVE L TO X
MOVE T TO S1A
END ELSE
BEGIN
CALL TRACE.ROUTINE
MOVE T Y0 X
END

That is»

of
at

the
any

above
given

time during a compilation there may be at most 15 BEGINS that have not

been paired with their respective ENDSe
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INC INC

SYNTAX:

INC===-source.sink.register==gYe====~source.register======s-orcccccc=a>y
¢ . L I | 1
V'u--titeral-nu--u---)' i---TEST--)'

SEMANTICS:

Y K. K R B N K N J

This instruction increments the contents of a &4-bit source and sink
(destination) reyister by the vaiue of the literal or the contents of
a &~bit source register. The result is placed in the source and sink
registers the contents of the source register remain unchanged. (See
also: DEC.)

The register may be any of the followings

sourcessinke.register source.register

CA C8 «CC +CD  source.sinke.register

FT FU ' BICN

FLC FLD FLE FLF FLCN

LA LB LC LD LE LF INCN Cavailable on B1720 only)
TA T8 TC TD TE TF XYCN

TOPM (Cavafable on B1720 onily) - XYSY

*» CC and CD represent processor interrupts and flags
The 1literal has a decimal range from 0 to 15.

If the TEST option is used and source.sink.register overflows (is
incremented beyond 15, the iargest value it can contain)s the next

microinstruction is skipped. If overflow does not occur or if the TEST
option is not useds the next microinstruction is executed.

NOTE: ALl 4=bit registers count modulo 165 e.ger if a register
contains a wvalue of 15 and is incremented by 2, it
overflows to a value of 1.

EXAMPLE:

INC LB BY 7
INC FLD BY BICN TEST
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JUNHP | JUMP
SYNTAX:
JUHP ---u-n—--FORHARD-. u-u--u-unn-un-ou--nn-wn------—-)i
| - -1 1 1 ]
{===BACKHARD==>} i==={iteral==>4 ]
] . " 1
.---‘rgquu -----n-u--—-----1abel-_-,------m¢-)‘
] |
] 1

‘-ﬁ- - --)l

SEMANTICS:

This'instrucxion transfers control to the designated location.

The address of {tabel is Llimited to a maximsum reiatlve displacement of
plus or minus 6095 microtnstructaons.

The Literal has a decimal range from 0 to 4095.

If Literal is not specifieds FORWARD/BACKWARD causes the compiler to
generate a JUMP instruction with a dispiaceaent of zero and a3
direction sign of plus or minus. This is to facititate DRing the
actual displacewment into the the M register prior to the exscution of
a JUHP instructton.

EXAMPLE:

JUMP TO +L00P.1

JUMP TO END.OF.CODE.LABEL
JUMP FORKARD 12

JUMP BACKWARD
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LIT ' LIT

SYNTAX:

- ol ae e aN

mmemcc=@QVE===-==literal TO=====~=gink.register====c==asceac>

H L] i |
o=l Tm==>] {e==scratchpade HOr d=m====>}
SEMANTICS:

This instruction moves a literal to any sink <destination) register
{except the M register) or to any 24~bit scratchpad word. (See also:
MOVE.)

The dliteral may be any decimal integer from 0 to 16777215, a
hexadecimal number from 303 to AIFFFFF3» a binary number from 3(1)03 to
3(1)1111111111111111111111113» or a character string up to three
characters in length. Leading zeros are not required unless tha actuat
value of the literal is zero. The value of the Lliteral should not
exceed the maximum value that the sink register can contains if Llass,
the zero fitli occurs.

Literal moves to a 24-~bit scratchpad word generate MOVE Literal TQg TAS
followed by MOVE TAS TO scratchpade.worde.

PROGRAMMING NOTE

It is recommended that the MOVE instruction be used
instead of LIT.

EXAMPLE:

San SaE mE e e

MOVE 12 TO L

O AR SN D AR TS A ) GRS RSN U S N A AR S5 AR KD U3 D R D N G TS A T SD WD E

i1 LA 1 'iB ¢ LC 1 LD % LE 1t LF 1

---.a---'--‘cmn‘-c ‘--- -un’--o.-o‘--.--u‘n--u-- '--u-.---—-.-----.--

t L 1 0011 ¢ 0000 4 1001 1 1010 ¥ 0001 ¥ 0011 ¥ before (309A13) §

i---‘------n‘---n-- ‘--m -n—’---.au} -—----1-:---:‘-’---t---------n----'

| I o= § == | == | == § == | e= {1 LIT () L

'---l-u----l—u-c--!-nu--.‘a—nunﬂud qn-.--‘--ﬂ--u‘----------.--q----l

$ L & 0000 1 0000 ¢ 0000 # 0000 3 0000 ¢ 1100 4 after €02000C) 1§

GEAD WS MR WD ED R AR N WD AR SR S TR D WD DR A WU W A Y A S A A AN A N U s S D D BB MG G WD Gl A W Y AN AN A N A e LR R R T T ¥ F ¥ ¥
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LOAD L LOAD

SYNTAX:

LOAD F FROM=====doubles.sc¢ratchpad.nordeoeex>j

SEMANTICS:

This instruction moves any 48+«bit double scratchpad word (S50...515) to
the Field (F) register.

NBTE: The compiler will generate two MOVE instructions for B1710
systemse. S

EXAMPLE®

- W .

LOAD F FROM S11
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LOADMSHA LOAD.HMSHA

Cavailable on 81720 systems oniy)

SYNTAX:

LOAD MSHAP=cmennuas STARTewsenucnenanen)]
) s
{===S5TQP====>1

SEMANTICS:

This pseudo=-operation causes the compiler to either start or stop
prefacing ail emitted microcode with the first 16 bits of a MAVE 24
BIT LITERAL TO MSMA instruction.

The above action is required when a microprogram is to be loaded into
control memory from a cassette tape while the system is in the TAPE
mode. The action of the hardware while in this mode is as follows:

<-READLOOP
READ 16 BITS FROM THE CASSETTE TO THE U=~-REGISTER
MOVE U TO M

IF M = FIRST HALF OF 24=BIT LITERAL MOVEs THEN READ 16 BITS

FROM THE CASSETTE TO U
: ~ EXECUTE THE MICRO=-OPERATOR IN M
- CIF #=39D003=MOVE 24=BIT LITERAL .TO THE CONTROL MEMORY

HORD ADDRESSED BY THE A-REGISTERS THEN U, WHICH NOW
CONTAINS THE ACTUAL MICROINSTRUCTIONs IS MOVED TO
CONTROL MEMORY ADDRESSED 8Y THE A-REGISTER AND A IS
INCREMENTED 8Y 1)

IF M = CASSETTE STOP THEN
STOP CASSETTE AND HALT PRDCESSDR

ELSE
JUMP YO0 =-READLOODP

No statement between LOAD.MSMA START and its corresponding LOAD.MSMA
STOP may reference any {abel which has not been declared prior to the
LOAD.MSMA STOP.
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LOAD.MSMA ‘ LOAD .MSHMA
cont ‘ cont
EXAMPLES

The fotlowing source code could be used to enable a microprogram to be
loaded from a cassette into control memory, beginning at control
memory address zero:d

MOVE © 7O A
SEGMENT ANYNAME AT 0
LOAD -.MSMA START

(Microprogran)

L J

LOAD.MSMA STOP
MOVE 0 TO A
CASSETTE sTOop
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- LOADSHMEM : LOAD.SHEJG

SYNTAX:

LOAD OSMEM'---“""-"-SfA RT--;-i——a--—- .=y
i i
{===STOP====31

SEMANTICS:

‘This pseudo=instruction causes the compiiér to either start or stop
appending each microinstruction with the following instructions:?

MOVE 24 BIT LITERAL TO X
WRITE €25) BITS FROM X
WRITE 16 BITS FROM X INC FA

These instructions are required when a microprogran is to be toaded
inte main memory from a cassette tape while the systenm is in the TAPE
modes : .

EXAMPLE?®

MOVE %096 TO FA % START ADDRESS
LOADSMEM START

{microprogram)

"LOAD.SMEM STOP
CASSETYE STOP

NOTE: The FA must start at a mod 32 value.
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HACRD MACRO
SYNTAX:
'(‘---------.
] 1
MACRO macro.identifier====sc-~cesnacncrcccannc = cangtytenent=== £ ==>%
] 1
‘--‘fpl )-—n—n.:----.n):
| 1

1==(fp2sfpIraasfp?7I==>1

SEMANTICS:

This declaration assigns a name (macro.identifier) to a series of
statements and declares any formal parameters (fp) which nay be used
in the macro definition. Any subsequent reference to macro.identifier
is replaced by the actual parameters in the reference.

The actual parameters used in the reference to a macro must be. singte
fdentifiers and must not not contain embedded bianks or special
characters. The one exception is that an actual parameter could be a
DEFINE identifier and therefore <c¢ould contain an embedded dashe
Howevers the DEFINE identifier itself would then have to define a
valid, actual parameter. For examples X» 3» HS01F» and TO are valide
actual parameterss, but 3 T0 X and ¢ are not. Actual parameters may not
be omitted; as with formal parameters, they =gust be enclosed in
parentheses and separated by commas. :

The macro declaration must be contained -on‘ one {ine and aust be
terminated with an equal sign (=). : R

The macro defintion must then follow with ene statement per {ine. The
last statement must be.terminated by a pound sign (#)7 for this
reason» a MACRO must not itself contain a pound sign. A MHACRD may
reference another MACRO or a DEFINE which has been previously declared
but must not be recursive.

All MACROS must be declared prior to any executable instructions.
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MACRO } MACRG
cont ‘ ) cont
EXAMPLE®

L X T R 3 N X _J

The declaration

NMACRO HWRITEMIWRITEM1, WRITEH2, WRITEM3)=
XCH WRITEM1 F HRITEHL
HRITE 24 BITS FROM WRITEM2 WRITEM3 FA AND DEC FL
XCH HRITEML F HRITEM1#

when referenced as
HRITEM{SO» X» INC)

results in the reference being replaced by the following in-line code:

XCH SO F SO
WRITE 24 BITS FROM X INC FA AND DEC FL
XCH SO F SO
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MAKE «SEGMENT.TABLELENTRY MAKE.SEGMENT . TABLELENTRY

SYNTAX:

W G W .

' B ]
i===YALUE literale==>1

SEMANTICS:

This instruction causes an entry to be written to a segment table
which connects {abeled segments with their sequence number. This
facilitates the creation of the segment table required for normal
state segmented execution. (See: Segmentation.)
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NICRO ' MICRO

SYNTAX:

chR 0-------‘001 i ter al ------u--u&-.-n)‘

SEMANYICSS

This instruction places a i6«bit constant in line. The programmer is
rosponsitble for providing any protection that may be needed to prevent
a MICRO from executing: Therefore this .- instruction should be wused
rarelye.

The Literal has a decimal range from 0 fo 65535,

EXAMPLE?

THIS PLACES A HALT MICROINSTRUCTION IN LINE
THIS IS EQUIVALENT TO ™MOVE 3AA3 TO L™

THIS IS EQUIVALENT TO aF2F23

THI™ = JIC8C93

MICRO Q00013
MICRO 38 3AA3
MICRQ ™22¢
HICROQ "HI"™

Rt e



M« MEMORY .BOUNDARY

(available on B1720 systems only)

e

SYNTAX:

MeMEMORY . BOUNDARY=====oqINIHUHommaonmcau>]
[ [

1===MAXIMM==>1

SEMANTICS:

This instruction sets the M.MEMORY boundary
(Interpreter Parameter Block) of a MIL programe.

8 - 52

M« MEMORY.BUOUND ARY

uithin- the IP8

HINIMUM épecifies that the progranm uiil.be toaded into M=Memory at the

current code address.

MAXIMUN specifies that the M=Memory loading will stop at the current

code address.
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MONITOR | MONITOR

SYNTAX:

HONITOR=====8fteral==~==>1

SEMANTICS:

This instruction emits the monitor micro-operator with the 1literal
occurrence identifier. (See also Appendix B: HMONITOR.)

The literal has a decimal range from 0 to 235.

EXAMPLES

MONITOR 5
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HOVE | MOVE

SYNTAX?

"OVE --source.reg-----.--n--unn-----—u-----n--TO---usourc Ce sink‘ rega- -)'

1 : . 1 ] (]
I=scratchpad.wordeemwroncenavccncevencw)y f=scratchpad.word=>1
1 §
§=ADDRESS ({abeleref)-m=ccceccceccceuca)ry
i i B |
H 1 1
| e ¢+ =<=arith.exp=>1
1 ] | |
1 ' i= = =>j§ ‘ |
(] ]
I=~aritheoxpem=mvcocccunccncnscuccnnannyj
1 ‘ : |
l-'SEGMENT.CUUNT*-------'-'-"-'----~f->i
i ]
§==HEXsSEQUENCE .NUMBER=====ronnmccccanns)]
i ]

- 4==CODELSEGHENT . NUMBER====omaeacccanmuas]

SEMANTICS:

This instruction copies the specified information into a source and
sink (destination) register or scratchpad word.

ADDRESS (label.ref) is a literal value equal to the code address of
the tabel reference.

SEGMENT.COUNT is a literal value equal to- the number of times a
segment statement has occurred.

HEX.SEQUENCE.NUMBER is a literal vatue equal to the last six digits of
the source statement sequence number.

CODE.SEGMENT.NUNBER is a titeral value equal to the current code
segment number.
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HOVE ' MOVE
cont cont

SEMANTICS cont:

--n’---un - D VS
The following are restrictions on an §-Nemory Processor.

1. 1f ADDRESS or arith.exp has a value greater than 255» and
source.sink.reg is CPs the move will not take place.

2e If source.reg is Us, source.sink.reg may not be TAS, M, or A.

3. I1f source.reg is As CP» M» or DATA» source.sink.reg may not
be a 4-bit registere.

4o ‘1§ source.reg is SUM or DIFF, source.sink.reg may not be CMND
' o DATA. .

The foltowing are restrictions on  both an S=Memory and M=-Memory
Processor. - :

1. When source.reg is DATA, source.sink.reg may not be DATA or

e When source.sink.reg is Me the operation is changed to a
BIT=0R which modifiss the next micro-operation; it does not
wodify the instructions stored in momory. In tape mode no
BIT=0R takes place. A Lliteral value generated from ADDRESS.
arithesexps or SEGHENT.COUNT may not be moved to the M
register. /

EXARPLES

MOVE X TO Y

MOVE &8 TO S1A

MOVE ADDRESS (+ GLOP) TO Y

MOVE 10 TO TA

MOVE 512A TO S108

MOVE ADORESS (BLAH) + 16 = 8 =-1 TO FA
HOVE SEGMENT.COUNT TO T

MOVE (81+(3%103~13/72 TO0 Y
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NOP NOP

SYNTAX:

NOP- Y Y Y YT Y L YLy Y X T -)'

SEMANTICS:

This NO OPERATION instruction does nothing except use one clock cycle
and take up one uord of control or main memory.
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NORMALIZE ' _ NORMALI 2E

SYNTAX:

NORMALI ZE-----‘---.--H- -c;-cvu)i

SEMANTICS:

This instruction shifts the contents of the X register 1Lleft while
counting the FL register doun until either the most-significant bit of
X (deternined by CPL) equals | or FL equals 0. If the most~significant
bit of X is adready 1» or if FL is already 0» then no shift takes

place.
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OR OR

SYNTAX:

3

OR===sourceesinke.register===HITHe==cwm=goyrce.registor=======>y
| t
'o--litera l-.o-----u-)'

SEMANTICS:

This instruction is used to logically OR the contents of a &4=bit
source and sink (destination) register with the value of the 1literal
or the contents of a 4=bit source register. The result is placed in
source.sink.registers; the contents of source.register remain
unchanged. (568 also: AND and EOR.)

The register may be any‘of the following:?

source.sink.register source.register
CA CB =CC *CD source.sink.register
FT FU BICN
FLC FLD FLE FLF FLCN
LA LB LC LD LE LF "INCN Cavailable on B1720 onty)
TA T8 TC D YE TF PERR (available on B1720 only)
TOPM (avaiable on 81720 only) XYCHN
XYST

* CC and CD represent processor interrupts and ftags

The Lliteral has a decimal range from 0 to 15.
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oR , ‘ OR
cont , cont

SEMANTICS conts

TABLE 5-3 OR Truth Table

§ Source & Sink | Literal 1 Source & SinK 1
q Register i | Source Register ] Register ' ]

'-----q--------ni-n- L P T TR Y X YR YR no.--.----u-n3-:----.-—.------'

1 0 t OR 1 0 i Yietds 1 J i

'n---------n----‘ - o c--‘-u--u-------i&--‘u -----i---------------'

i 1 § OR 1 0 ¥ Yields 1 1 t

’ TR T T L L T ‘ ------! - . an w -un---‘------—-o-‘-n--n----------!

| I 0 i OR 1 1 -4 Yields 1 1 ]

‘ L T T R i ------' u--n---n-on-! ceancecsaen] ELE LT L L LY LX) |

4§ 1 i OR 1 1 '3 Yields 1 1 [

L N R K K X B R L X B A B L R N N L K E R R X L 2 2 B X R JT_ R R R L N ¥ R E K X W I K E R 1 L B X 2 R R R R L L J % X X X X J

EXAMPLES

OR 78 WITH 3

§ TA %+ T8 ¢ YC ¥ YD 4 TE 1 TF 1

-qnul------i mamwmm jowe --n! ------’-----"----—-’---------n---------

® T 1 0000 1 0101 1 1111 1 0011 1 0001 1 0010 ¥ before C(OSF312) ¢

'i---‘ mowoam ‘ ------ﬂn-- ---‘-mo---! n-----’ -n-a--an.--------.n----uni

i § =-- 10012 4 == 4 == § == 1 == § Qiteral L]

1 7T 1 00001 0111 1 1111 1 0011 ¢ 0001 ¢ 0010 ¥ after C(OVF312) ¢

L L B N X N W W X B R N X F B F N & X B B N_-1 R § L R B Z R T X A R K B L B K L. X B _ X A X B L A R K _J X X R K R X N R N B 2 2 JR_X J
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OVERLAY OVERLAY

(Available on B1720 systems only)

SYNTAX:

UVERLAY--"--"‘------- --mnnn}' A

SEMANTICS:

This instruction overiays control memory from main memory. Before an
overlay is initiated the L register must contain the first controt
memory overlay addresss the FA register must contain the beginning
main memory address» and the FL register must contain the length in
bits to be overlayede Overtay wiil continue until  the FL register
equals 0 or the A register is out of bounds. If the A register goes
out of bounds, FA contains the address of the next microinstruction in

main memory; FL contains the length in bits of unfetched data.
' The action of the hardware executing this instruction is as follows:

MOVE A TO TAS

MOVE © TO A

READ 16 BITS TO L INC FA AND DEC FL
MOVE L TO CONTROL MEMORY ADDRESSED BY A
INC A

TEST FL=0 OR A OUT OF BOUNDS

NO LGOP TO READ EVENT

YES END INSTRUCTION
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PAGE —

SYNTAX:

a

PAGE-—--m-n-n--m---->‘

SEMANTICS:

This instruc;ion causes the source listing to skip to the top of a new
page at compile time. Code i3 not generatede.
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POINT ‘ POINT

SYNTAX:

POINT FA TO======arithpetic.xpression=e===w=y}

SEMANTICS:

ThiS‘pseudo-operatibn causes the compiler to generate an instruction
that adjusts the wvalue of FA to the value of the arithmetic
exXpressione '

Prior to the execution of this instruction, the compiler nmust have
been given some knowiledge of the contents of FA. This can be done viat

MOVE arithmetic.expression TO FA
or
FA.POINTS TO arithmetic.expression

FA witl be adjusted by up to 144 bits as a result of this command. <€A
warning message will resuit if the adjustment is greater than 72
bits)., (See also: READ and WRITEe)

EXAMPLES

DECL ARE

' 01 STRUCTURE,
02 DATA.A BITC10)»
02 DATA.B CHARACTER(20),
02 DATA.C FIXED;

FALPOINTS TO DATA.A

READ DATALLENGTH CDATA.A) BITS TO X POINT FA TO DATA.B
POINT FA TO STRUCTURE

MOVE DATA.C TO FA .

WRITE DATALLENGTH (DATA.C)) BITS FROM Y POINT FA TO DATA.B
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PROGRAMLLEVEL ‘ PROGRAMLLEVEL
SYNTAX?
‘(-n-‘------CATn--- - - -a u—-qu--.
B . 1
PROGRAMOLEVEL nommmonmatcharacter.string"==cencccaana=)y
$ ]

t===TO0DAYSeDATE=wawnwaa>]
! B |
{===TODAYSTIME= =wowunasy

SEMANTICS:

This instruction places forty characters of information into the
PROGRAMSLEVEL location of the IP8 (Interpreter Parameter Block).

If the TITLE statement is unuseds the title headings of the progras
tisting will reflect the PROGRAM.LE?EL»information.

EXAMPLE

S AR e -

PROGRAMSLEVEL “THIS IS A SUBHEADING™ CAY VODAYS.TINE
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READ READ

SYNTAX:

L

READ“-HSML To X------ -n-------un-u--v---.-.--.-----------nn--n------)l

1 t
R R L DL L L e ) O L L LT T T TP
' . t 1 1 ‘ '
i==literal====BIT===>1 {~REVERSE~>1 juey==>1
i L i L
g==BITS==>1 JoeT==>1¢

i \

t==L==>1

t
| ]
fremcul N oo ocf Acsascnssscocsnnrenrscacscssroonsucarancene e mosn® -
[ 1 - i
{==FLemmcsmmnncacuas>y
] t
t=<FA AND DEC FL=~>1
] ]
t==FL AND DEC FA==>}§

--DECn-u-FA--- u-»-.unu--nuu-.-q.-.—---- LLLEY L P T YN Y

]

]

]

1

"

1

(] ] (]
] = FlLe=~cocecmnanan;|]
1 t ' 1
1 I==FA AND FlL====w=>{
| | 1
1 f=~FL AND FA=w====3]
1 1 : )
1 §==FA AND INC FL==>1}
1 § 1
1 f==FL AND INC FA==>}
1 L 1
] §==FA AND DEC FL==>}
t | ]
L ] §==FL AND DEC FA=-=>{
1
]

“b‘-‘--ﬂ------_-_-‘-ﬂ---_-‘-_~n-

==POINT FA TO airthmotic.expression="rereccnancoccacnanc=)
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READ ‘ READ
cont : cont
SEMANTICS:

An M=Memory READ (MSML TO X) instruction reads to the X register the
16 bits in M=~Memory pointed to by the contents of the L register. The
contents of L must be modudo 16. This facility ds not available on
S*Hemory Processorse.

An S=-Memory READ instruction reads from 0 to 24 bits of information
from S=Memory into one of the allowable sink (destination) registers:
Xe Yr T»r ofr Le

If the titeral is zero or is not specifiedr the field length is given
by the contents of CPL. The read data will be right justified in the
selected sink register. If the field length is zero then X» Ys ¥T» or L
widl be set to zero.

Normally, on an S~Memory reads the contents of the FA register point
to the first bit of the field to be resade If the REVERSE option is
used» the contents of the FA register point to the last bit ¢ 1 of the
field to be read. The sink register receives the contents of this
field as if it had been read in a forward directione.

INC/DEC édjusts FA/FL by the field length after the operation but in
the sape microinstruction.

POINT FA adjusts FA by up to 144 + field Ulength bits after the
operation. (A Wwarinig message will be issued 1f the adjustment is
greater than 72 ¢ field length bits). The POINT FA option can be used
only if literal BIV(S) is specified and is greater than 0. (See also:?
FALPOINTS and POINT.)

EXAMPLE:

READ MSML TO X

READ 24 BITS TO X

READ TO Y INC FA

READ 2 BITS REVERSE TO T DEC FA AND FL
READ REVERSE TO L INC FL

READ 10 BITS .TO T POINT FA TO 100
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REDUNDANT.CODE REDUNDANT.CODE

SYNTAX:

REDUNDANT.CODE=====5TART ==wanceu=>
i o
i===5T0P==>1

SEMANTICS:

- el WRAE AR R 6D 99 L2 W0

This instrugtidn causes the compiler to ‘duplicate each wmicro. It s
usad to faciditate {oading programs to memorye.
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RESERVE.SPACE RESERVE.SPACE

SYNTAXS

4q

RESERVE .SPACE FOR==>=varithmetic.oxpréssion=====gJ{Sev=c=nonna=>|

SEMANTICS®

This fnstruction causes the compiler to emit a sufficient number of
NOP*s (i.2e» 300003) to allow for the number of bits specified by
arithmetic.expressione.

The actual émount of space resorved will atways be MOD 167 therefore
up to 15 bits more than that specified by  the arithmetic.expression
may be reserved.

EXAMPLES

DECLARE IO.DESCRIPTOR 81T(188)3

DESC.LOCN
RESERVELSPACE FOR DATALLENGTHCIO.DESCRIPTOR) BITS
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RESET ‘ RESET

SYNTAX:S

RESET----«---regi ster ({ 3 teral PR L e T L L L L L TR TR, =->1

i i { ]
'-NDT-}% ' l(o-un—---u----—-----‘--non--—--, .
t 1 1 1
{mew=AND====e=earggister {literal)=-=>1
S | i
1=NOT=>{
SEMANTICS:

This. instruction RESETs (sets to =zero) the bit specified by the
titeral into the register. By using the options, more than one bit in
any one register can be reset with the same instruction §f ALL BITS
are in the SAME 4=BIT REGISTER. (See also: COMPLEMENT and SET.)

The register may be any 4<=bit source and sink (destination) register
helows

CA CB CC CD (CC and CD represent proce;sor interrupts and ftags)
FT FU

FLC FLD FLE FLF

LA LB LC LD LE LF

TA T8 TC D TE TF

TOPHM Cavaiable on 81720 onily)

It may also be the FL» FBs L» or T register: all bits must then be in
the same 4=bit subfield.

The literal has a decimal range from 0 to 3 for a 4-bit register; from
0 to 15 for the FL registers and from 0 to 23 for -the FBs L, and T

registerse.
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RESET RESETY
cont cont
EXAMPLE:

RESET T€0) AND TAC3)

TA 18 1C TD TE TF

T ¢ 1311 ¢ 1010 ¢ 1100 4 1110 & 1001 & 1001 1 before (FACE99) 1

‘----_'cr-sQ-——u-’uw—-u-:’---nn-i--u---‘---u--g-------.--un-a ]
T 4 0110 & 1010 % 1100 & 1110 ¢ 1001 § 1001 § after (6ACE99) 1
11 o1 i i ' i '
-n‘nu‘-u-nq--------n-».--a--—------mn-g-n---u-—--‘-----—n-----
ot 134 7 8 11 15 16 17 18 23
| I | : .

T€0)<==3 1==>TA(3)
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ROTATE ROTATE

SYNTAX:

q

i 3 ‘ I [
t ' . i===CPL=w=rmusecec>] J==Tg register==>i
1 i g 1
1 1-=RIGHT BY Literal BITS===>{ '
! : f
1 : L
|==sXewescucccnan] fFTemvnacpY=caaiitoral BITS=wme=nma>]
' T 1

f=e=Ye==>]  |===RIGHT==>3

' o

t==aXy==>]

SEMANTICS:

See SHIFT/ROTATE T and SHIFT/ROTATE X/Y/XY.
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SEGMENT SEGMENT

SYNTAX:

- W e

SEGHENf---uﬂNEwSEG"E”T------.-en..---n creswoersceascanereeuaseo ) |

i | N 1
l‘-iabet-----_>,. "'AT'---‘ADDRESS (labei) cunewdi

t==literal====socccs>y

Note: The {iteral must be MOD 16.

SEMANTICS:

See: Segmentation.



SET . SET

SYNTAX:

SET-----¢-0--register T0 ‘iteral-u-u------wn-un--.-----n-ﬁ--‘o-,-.c-)l

i 1 ¢ ]
. -NOT-), ‘-r egi ster ( 1 it erai )n-o-w--nu-nn-unq----g--------.------)'
} |
' '<unls-----------u-------------, '
L | | I |
{==AND=o==owm=pogister (Literal)==->1t

i | i

1=NOT=>1}

SEMANTICS:

This instruction SEYs the register to the vatue of the literal or SETs
(bit=one) the bit specified by the literal into the register. By using
the options more than one bit in any one register can be set with the
same instruction if ALL BITS are in the SAME 4~BIT REZISTER. <(See
also: COMPLEMENT and RESET.)

SET register T0O Lliteral: The register may by any 4-bit source and sink
(destination) register listed below.

CA CB CC CD (CC and CD represent processor interrupts and flags)
FT FU

FLC FLD FLE FLF

LA LB LC LD LE LF

TA 7B TC 7D TE TF

TOPH {available on B1720 systems only)

It may also be the CPU register. If CPU is usedr the tLiteral has a
decimal range from 0 to 35 otherwise the literal has a range from 0 to
15. ) ‘

SET register (literal): The register may be any 4-bit source and sink
register listed above. It may -also be the FL, FB» L» or T register:
all bits must then be in the same &4=bit subfielde The Litéral has a
decimal range from 0 to 3 for a 4~vbit register; from 0 to 15 for the
FL register; and from 0 to 23 for the FBr L, and T registers.
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SET
cont

SET
cont

 EXAMPLE:

SET TA TO 3
TA 8 TcC  T0- TE  TF

T 1 1111 1 0100 1 0101 1 0110 § 0111 & 1000 1 before (F45678) |

'---w--i------‘-n--n-l-n----é.-unuu‘u-—--n‘----n------n--.--’

T § 0011 ¢ 0100 4§ 0101 1 0110 § 0131 ¢ 1000 § afier (343678) |

L X NN N R B N R R L N K N N N R B N L R R K A K RN NN A R R N X R R L A R A L ¥ N % ¥ ¥ W ¥ ¥ Fr ¥ % F ¥ X ¥ §_ ¥ ¥ J

SET TC(2) AND T(11)
TA 8 ‘TC 10 TE TF

LY T R X Y L LR YL N P R T N LT N L L -2 LY PR Y N Y R Y PR Y PR e X ¥

T 1 0001 1 0010 3 0000 1 0100 § 0101 § 0110 % before (120456) 1

‘---u—‘i'n--unl-*-u--‘--n—aulnnuuua;-u-h--’--an--a---qu-----'

T & 1001 ¢ 0010 ¢ 0011 ¢ 0100 1 0101 1 0110 1V after (923456) ¢

‘ LR
IC(2) <==§1==> T(11)
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SHIFT/ROTATE T ' SHIFT/ROTAYE T

SYNTYAX:

4

woaeeSHIFY Trveee] CFT BY-mn-iiteral BITSo-u.-----a---------------o-)'

i i ! t 1 I 1
' ‘ §==CPLeow====e===>] (~=T0 register==>1 i
1  § )
' 1===RIGHT BY literal BITS==eesccrcccccmccncncacanan)}
1 : ] B L)
i i===TQo=e==)X==>} {
1 & ! L
t fo=eY==>{ i
i i ] i
1 fee=T==>] o |
L) 1 | ]
i fom=l==>}{ ]
1 !
1 ===ROTATE T==<LEFT BY=~~==literal BITS=rrmeemccccnceccnccacncaay]

) | I | ‘ t

: I---CPL~-~-°----~>: 1==T0 register==>i

t==RIGHT BY Literal BITS===>1

SEMANTICS:

This instruction SHIFTs or ROTATEs the contents of the T register and
places the result either in T or 1in some other source and sink
(destination) register. If the result is not placed in the T registers,
T remains unchangede. SHIFT will zero fill; ROTATE wittl put the
mostesignificant bit in the least=-significant bit position and shift
the remaining bits. :

The literal has a decimal range from 0 to. 24.

SHIFT/ROTATE T LEFT: If 0 or CPL is used> a shift or rotation by the
value of the CPL register will occur. If CPL is greater than 24 24 is

useds

TD register: places the shifted or rotated resutts in the specified
source and sink registers the T register remains unchangede If the TO
register option-is not used, the result is placed in the T register.
The register may any source and sink reyister except DATA or MBR
{refer to: Registers And Scratchpad). If the register is %» the resuit
of -the SHIFT/ROTATE operation is BIT=0Red into the M register and
modifies the next microinstruction.
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SHIFT/ROTATE T ‘ SHIFT/ROTATE T
cont . cont

SEMANTICS conts

LT E LN T K I N T R A L

ROTATE T RIGHY: Because the hardware can only rotate the T register to
the Llefts, the compiler converts this instruction to the proper {left
rotate to accomplish the same result as the rotate righte.

SHIFT T RIGHT: Because the hardware can onily shift the T register
teft, the compiler will generate an EXTRACT to accomplish the same
result. Therefores the T register may be shifted right only to the X,
Yo T - or L register. If the TO0.ee option is not wuseds the result is
placed in the T register? otherwises the T register remains unchanged,

PROGRAMMING NOTE

It is recommended that the EXTRACT instruction itself be
usedr rather than SHIFT T RIGHT.

EXAMPLE:

- ROTATE T LEFTY BY & BITS

TA T8 TC TD TE TF

L L R K N KN ¥ R N L X & X N T N E N L K F & K 2 R E-E L N K N R X2 B X N L K J N L X E N ¥ % ¥ R-¥ ¥ X R K X 3 ¥ F }

T 4 0110 ¢ 0011 4 1000 1 0101 % 1111 ¥ 0000 ¥ before (6385F0) 1§

"------‘ LR L LI FELETELFEEL L LY weswanjeaceonen j cosusscennsne CEC T |

T ¢ 0011 ¢ 1000 1 0101 % 1111 ¥ 0000 1 0110 1 after (3B5F06) 1

X YRR YL YR Y YL A AT YL Y YRR YR X ¥y Y

SHIFT ¥ LEFT BY &4 BITS
TA 18 TC 10 TE TF

LE L X % W R N ¥ K K £ N & K K L N N B_JX R K A 5 & L N & L R R L E X R L N & X & E_R R K E L XK L KL L R X N F ¥ 2 1 F % ¥ ]

Y 1 03110 ¢ 0011 1 1000 % 0101 1 1111 & 0000 1 before (6385F0) ¢

l-n..- .-15' ------‘--.-ung u--nn—{‘ - o w0 D ’ -n--'n! ---'en'-—-----u-n-- '
T ¢ 0011 % 1000 3 0101 ¢ 11$1 4 0000 & 0000 1 after (385F00) ¢
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SHIFT/ROTATE X/Y/XY ' SHIFT/ROTATE X/Y/XY

SYNTAX:

Py ”SHIFT--’-------"X - ---uuu-n-aLEFT--nq--B Y--uu literal BITS----->‘

. '] o :
1===ROTATE==>] {==eye==3] Q===RIGHT==>{
L] {

'-u-XYnu>’

SEMANTICS:

This instruction shifts or rotates the X» Y» or. XY Tregister (X
concatenate Y) a specified number of bits to the right or 1eft. Zero
fitll witl occur-with the SHIFT instruction.

The {iteral has a decimal range from 0 to 23 for the X and Y registers;
and from 0 to 47 for the XY register.

NOTE:The literal has a maximum value of 1 on the 81710 systems
with the concatenated XY register.

EXAMPLES

SHIFT X LEFT BY 5 BITS
ROTATE XY RIGHT BY 40 BITS
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SKIP SKIP

SYNTAX:

L X ¥ R L

q

SK IP HHEN-wu-regi st erﬂﬂALL e e w e -n-u“u----i i t eral------ Towaweccsee)

| ] 1 LI | ¢ 1 ' 1
! 1 i ===CLEAR=~=>1 1§ 1 t===FALSE==>1
{ | L ]
i {=m=ANY=cecsnasanaary '
L] ¢ 1 ]
$ {=e=fQlem~menancnua>] ‘
L) 1
t===conditione=ececescccocnancnencncncacayy
SEMANTICS:

L L R N 1L N R N X J R

This instruction causes one aicroinstruction to be skipped if the
designated condition is satisfiods (See alsos IF.)

SKIPkHHEN registers The Ltiteral contaings a &4=bit mask and may be
comprised of decimals binary., or heaxadecimal entries.

ALL is considered to be true only if all the bits in the register
corresponding to one bits in the mask are true. That 1is5» onily the
designated bit positions are tested to see if they contain ones. ANY
is true if at Least one bit in the register corresponding to a one bit
in mask is true. EQL is true if all the register bits equal the
corresponding bits in the maske. That is, the register must be exactiy
Like the maske.

ALL CLEAR causes the masked bits of the register to be set to zeros
after testing the ALL condition. Ondly the bits tested are cleared, and
-the clearing action always occurs whether the SKIP is taken or not. If
ALL is used with a2 mask of 0000, the result §is always false.



SK1IP
cont
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SKIp
cont

- SEMANTICS cont:

FALSE causes a skip when the whole condition is false.

SKIP WHEN condition: The condition may be any condition available fron
the condition registers. (See: IF.)

The register may be declared as follows:

FU TA LA CA BICN
FT T8 LB Cc8B FLCN
FLC TC LC cc INCN
FLD 1D LD co XYCN
FLE TE LE XYST
FLF TF LF

PROGRAMMING NOTE

The wuse of the IFeweTHENG e« ELSE instruction is
reconmended rather than the SKIP instruction. The SKIP s
{imited to one, 4=bit grouping mask in one register and may
only skip one microinstruction. The. IF 1is capable of
testing any combination of  bits in many registers or
skipping blocks of microinstructions and will generate a
SKIP WHEN hardware microinstruction whenever possible.
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S<MEMORY.LOAD ' S.HEMORY.LOAD

SYNTAX:2

SeMEMORY sLOAD======5TA RT-:----‘&--—&)’

SEMANTICS:

This instruction specifies the location for beginning statements in
S<HEMORY. Code is not generateds but the code address of the {last
statement is placed in the [IPB8 (Interpreter Parameter Block) at
RESERVEDH MENORY . .
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STORE " STORE

SYNTAX:

"R o A o

STORE F INTQ===+===double.scratchpad.wordeee==y

SEMANTICS:

This instruction MOVEs the Field (F) register 1into any doubte
scratchpad word {S0.«.513)3 the F register remains unchanged.

NOTE: The compiler generates two MOVE instructions on B1710
systemse.

EXANPLE:

STORE F INTO S6
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SUB.TITLE SUB.TITLE
SYNTAX:
i‘--u-unn LY -ac AT-n--m—-mniﬂu--‘
SUB.TITLE==mmmmeme=mcharact orsstring®=e=e-se=s=c=a>
] i
8==>TODAYS.DATEe=o==we=>]
] |

$==>TODAYSTIMNEwo=m=oo=>]

SEMANTICS:

This instruction modifies program title information.

1f "character.string” exceeds 72 characters», right-hand truncation
will occur.

$ HEADINGS and either $ LINES<PER.PAGE (#] or $ PAGE.NUMBERS wmust be
specified if subtitles are required on following pages.

EXAMPLE?:

- R G AR e <

SUB.TITLE TODAYS.DATE CAT "PROB.A® CAT TODAVS.TIME
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SUBTRACT SCRATCHPAD SUBTRACT SCRATCHPAD

SYNTAX:

L E T X F X ]

SUBTRACT==<===scratchpad.word===~=FROM FA=woecwace>]

SEMANTICS:

D W SR W AW

This instruction subtracts the Lleft half of any scratchpad word
(§0A¢.+S515A) from the Field Address (FA) register. The result is
placed in FA3 the contents of scratchpade.word remain unchanged.s (See
also: ADD SCRATCHPAD.)

EXAMPLES

SUBTRACT S3A FROM FA
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TABLE TABLE

SYNTAX:

!.(--uugnuu-uuqumuhon}n----a
i '
TABLE iabet-"---aEGIN-°f-f~-"character.string"-------ENg------>l‘
i i
"--uhex ° stri ng-t‘--A--a--) i

SEMANTICS:

This instruction creates in-iine character~stringse.

Only one string is allowed per 4dine. The charcter.string must be
enclosed within quotation wmarks’? the hexe.string aust be enclosed
within 3 signse.

The BEGIN/ZEND pair must surround all strings in the TABLE. The
characters are grouped two per addresss j.0.s 16 bitse

The label must be uniques its use references the first 16 bits of the
table.

EXAMPLE:
TABLE REF Code generated:
BEGIN :
"Ag™ cicz
JABCI ci1ce
bl V A ' C3ic4
®45n FA4Fs -
END
MOVE ADDRESS C(REF) TO Y % The address-of the tahie (REF) will

X.be loaded into the Y rejister



8 - 83

SHAP SHAP

(Available on B1720 systems only)

SYNTAX:

Su AP t i t eral BITS--:-- T XY TSI T YY T HI TH'-----L. ------q)'

! 1 t {
i~==REVERSE==>1 L bl bl g |
! ]

foma)m=>]

; ] i

‘ - - Y--)l

SEMANTICS:

This instruction swaps the specified number of bits between nmain
mepmory and the specified register.

The FA (Field Address) register mrust have been previously set to the
proper main memory addresse.

The {iteratl has a decimal range from 0 to 24. If the value of the
Ltiteral is zero, the contents of the CPL register are usede If the CPL
register is also 0, the register is cleared to ali zeros. If Less than
24 bits are swapped, the leading bits of the register are zero.

Normally the contents of the FA register point to the first bit of the
field to be swappede. If the REVERSE option is usedr the contents of FA
point to the last bit + 1 of the main memory field involved. The
specified register (Ls T» X or Y) receives the contents of this field
as #f it had been read in a forward direction.

PROGRAMMING NOTE

Incrementing or decrementing of the FA or FL registers is
not allowed with the SWAP instruct iane.
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TITLE ‘ TITLE
SYNTAX:
l(n-n----_lo-oucAT----an-‘-t-o-' )
] &
TITLE====eess==mcharacter.stringt======ssccccacec>y
i B
§o=e=TODAYS DAY m-oumnma3]
[ L B

1===TODAYS .TIME======r=>]

SEMANTICS:

This instruction modifies program title infarmation.

If "character.string” exceeds 72 characterss gright-hand truncation
witl occure.

$ HEADINGS and either $ LINESLPERL.PAGE (2] or $ PAGE.NUMBERS nmust be
specified if titles are required on following pagese.

EXAMPLE®

TITLE TODAYJ.DATE CAT "PATCHES"



TRANSFERL.CONTROL

SYNTAX: .

4

TRANSFERCONTROL = mmmcmcau)y

SEMANTICS:

This instruction generates the
Appendix B: BIND)

BIND

harduxare

8 - 86

TRANSFERL.COUNTROL

instruction. (See
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HRITE

HRITE

SYNTAXS

HRIYE--HSML FROH x-uu-u-n----qc-n‘d.---?.--uo-q.?----------u---u---.-)'

'n------—-a-n--u-q---ﬂomn-w--y-----DanqnFRDH,--Xo---------u&-)'

{ it 1 [ k| |
t=litoralencmcecwcg]Tonceery J~REVERSE=>1 1*Y=>1{
¢ 81 1 1. L]
t=(literald)=>1 §~-BITS=>% 1=T=>¢
' | ]

t=L=>1

l‘*"“INC“'“FA"°"-"“"""'*“'”"'““"f“"”f"““'P"“'>

§ ] i |
'a.FLn--.--u--ﬂnuq}'
| : . |
I==FA AND DEC FL==>{
1 L]
§f==Fl. AND DEC FA==>} .

--DEC--O-FA-n-----------u--.ng-fun-q-&q-'u-o?n------------)

L]

'

]

]

1

§

i

L) t I [}
] {==flLesomomconcaacs}
L ] 4
| t==FA AND Fl==w=wa>y
f 1 L]
¢

L 1
i I=~FA AND INC FLw=>}
' i -
] t==FL AND INC FA==>}
i 1 .
] §==FA AND DEC FL==>3
8

]

‘

1

§==FL AND FA====a=>{
0

4 . |
t==FL AND DEC FA==>{ .

==POINT FA TO airthmetic.expression==esmcecccccccccceccnna>
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HRITE . WRITE
cont cont
SEMANTICS:

. G W A e - e

An M-Memory WRITE {MSML TO X) instruction-writes from the X register
the 16 bits in M=Memory pointed to by the contents of the L register.
The contents of L must be module 16. This facility is not available on
S*Memory Processors. ‘

An S-Memory WRITE instruction writes from 0 to 24 bits of information
into S=Memory from one of the allowable source registers: X» Yo T» or
L.

The amount of data written (field dength) is determined by the
literal/«literal) BIT{S) option. If this is equal to 0 or is emptys
then the field length is given by the contents of CPL is right
justified in the selected source register. If the. field tength is zero
then nothing is writtene.

Normally the contents of the FA register point to the first bit of the
field to be written. If the REVERSE option is useds the contents of
the FA register point-to the last bit + 1 of the field to- be wuwritten
to memory. Memory contains the rightmost contents of the source
register as if it had been written in a forward directione. ‘

"INC/DEC adjusts FA/FL by the field length after.the operation but in
the same microinstructione

POINT FA adjusts FA by up to 144 ¢ field ‘tength bits after the
operation. (A warning message will be issued if the adjustment is
greater than 72 + field length bits). This option can be used only if
Literal/s(literal) BIT(S) is specified and is greater than 0. (See
atso: FA.POINTS and POINT.)

The unparenthesized Uliteral has a decimal range from O to 24.
(titeral) has a decimal range from 0 to 26t a value of 25 will cause
‘26 bits to be written with correct paritys a value of 26 will cause 24
bits to be uwritten with incorrect parity.

EXAMPLE:

NRITE MSML FROM X

HRITE 24 BITYS FROM X

RRITE FROM Y INC FA :
WRITE 2 BITS REVERSE FROM T DEC FA AND DEC FL
WRITE REVERSE FROM L DEC FL

WRITE 10 BITS FROM T POINY FA TO 25



HRITE.STRING

SYNTAX:

- onvh e

8 - 89

WRITE.STRING

1 t i i '
1 ~REVERSE=>1 1=y=>1.
YR
i=T=>4
t
1=L=>{

‘ <-I.----“-Q--- LA L R R R R R X B 2 R B R _ X & X K B XL L X X L X E X R X K L X ¥ ¥ J

lﬂ-a--INCO-u.FAn-----qnucnt---n-nn-;----—coug-------QQ-->

] § )
‘--FL'--nﬂoaa----u)‘
| |
t==FA AND DEC FL==>}
L] i
{==FL AND DEC FA==>¢§

"OEC‘"-'FA'--"-'-"-------’---n.‘-‘-'...-..-‘--.-“')

i

'

‘

1

‘

t

1

! ] N

' f=mFLm==eeemmncman>]

' ] ¢
X V==FA AND FL======>]

T o

t t==FL AND FA======>1

1 K | | '

i t==FA AND INC FL==>1

' ' |

' 1==FL AND INC FA==>i

' ‘ | )

t t-=FA AND DEC FL==>1

' i '

1 1==FL AND DEC FA==>1

i

i

=<POINT FA YO airthmetic.expressionereecneccnscncucs)

- an S W G R aB

B G5 A 4 S SD ML an an BB OB an UD AR S Wb Ln S5 A% G W SR G0 A S S A S0 S SR WS 5 S en
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HRITE.STRING WRITE.STRING
cont S cont
SEMANTICSS

AN RS W0 R N N W

This instruction generates the necessary dn~line literals for a
string, with moves to the indicated register. It also generates the
HRITE commands to write the string into main memorys beginning at the
address in the FA register.

The dength of the string is limited to the remainder of the source
card image. It may be any of the following data types.

Start~Stop Length of
Type Symboil Each Unit Examptle
Character - 8 bits “APC1284KL"
Hex 3 4 bits 3124ADF3
Gctatl : ac3) 3 bits (331235672
Quartal a2 2 bits ) (231233212

Unary a1 1 bit 8(1)53110011013

EXAMPLE?®

LA K L R L X R J

KRITELSTRING ™APC™ REVERSE FROM X
WRITE.STRING POINT FA TO 64



XCH XCH

SYNTAX:s

XCH====double.scratchpadenordel====F===~double.scratchpad. vorde2====>1

SEMANTICS:

This instruction moves the Field (F) register to double scratchpad
Uorde2 (S0eeeS15)7 double scratchpad wordel {50.+.515) is then nmoved
to the F register. The two words may be the same.

EXAMPLE S

XCH SO F S0 equivalent to? MOVE FA TO S50A

MOVE FL YO SOB

and simuttaneocustiys MOVE SOA TD FA
MOVE S08 YO FL

R
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PROGRAMMING TECHNIQUES

L X R L T A E E_ K N T _ R T E 2 XX X X X J

VIRTUAL-LANGUAGE DEFINITIONS

A set of virtual=-instructions for the virtual machine must first be
defined as each being a2 unique string of bits. This definition may be
chosen according to any relevant criteria. For example, COB0OL verbs
may be encoded according to their frequency of usages the higher
frequency verbs being encoded in three bits with one escape code that
specifies the next eight bits as an extendsed code string. Another
approach might be to accept directly the socurce Language as in a
time=sharing, "{ine~at=a~-time»" interactive Rode. After the
S«instructions and their operand fiedds have been defineds, any
standard location or technique should be satectad. For examplesr the
base values of S~instructions and S~data might be in S4A and SS5A of
the scratchpads or all routines are to be referenced with CALL and end
with an EXIT instruction to facilitate subrouting. The microprogrammer
is now ready to begin creating the aicroroutines needed to perfornm
‘each of the events in the S-languagye.

ASSEMBLY CODING FORM

The compiler accepts card 1{iwmages consisting of one symbolic
microinstruction per card. The source program nust reflect the
foliowing formats '

Column Usage

1=5 Reserved for 1label declarations which, if usedr nust
begin someuhere within this fielde.

i=-72 A percent sign (%) anywhere within this field
‘ indicates that everything to the right §s a comment.

6=72 Microinstructions may appear anywhere wuwithin this
fielde At 1east one blank must be used betueen words
except in those cases where a special character
(e.ge.» a parenthesis or relational operator) is
requireds in which case blanks are optional.
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Both point labels and uniques tabels are aliowed,
with a dimit of 25 characters and no imbedded
blanks. A blank is the separator between the {abel
and the beagainning of the microinstructione.

73=80 Reserved for sequence numbers.

Source code maintenance as well as other compiler options may be
specified by the use of either a $ (dollar sign) or & f{aapersand) in
cotumn 1. (See Appendix A: MIL Compiler Operation.)

PROGRAM EXAHMPLES

Examples A» B and C first explain S-language statements; there is
assumed to exist some basic driver routine which is in control at the
beginning and end of each S=~instruction. This conteol routine performs
the Virtual Machine functions of maintaining an Instruction register
and fetching the next S+instructione.

EXAMPLE A:

‘Assume the followings
1. The 3 bits 010 idmply an S~-instruction of ADD 6 decimal
- digitss Indirect address=1» Indirect address~2 and store the
ansuer in Indirect address=2.
2. Indirect addresses are displacements from the beginning of a
: tables the actuyal base value of the table §s the current
setting of the Base Register (BR).
3. The lengths of the Indirect addresses are 9 bits.

4o All data is in 4~=bit decimal form and is 6 decimal digits (24
bits) Long.

S5e Overflou is to be ignored.
The instruction might appear as follows:?

010 0000110010000101100 in main memory.
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N

This bit string represents an S=~instruction compiled from a source
1anguage statement such as the followings

“ADD SUM TO ROLLTOTAL

That portion of an interpreter which would perform the addition might
appear as followuss

NEXTSOP READ 3 BITS TO X INC FA
MOVE X TO M
JUMP FORWARD
GO TO ROUTINELFETCH
GO TO ROUTINE.STORE

GEY OP=CODE ,
PREPARE 70 DECODE
GO TO DECODER

N PR

GO-TO ROUTINE.ADD Z ADD ROUTINE
ROUTINE.ADD X LABEL FIRST LINE

MOVE BR TO S1A X SET BASE FOR ADD

READ 9 BITS TO T INC FA ~ X READ FIRST INDEX

READ 9 BITS YO L INC FA % READ SECOND INDEX

MOYE L TO FA % LOAD INDEX

ADD S1A TO FA Z ADD ACTUAL BASE TO INDEX
READ 24 BITS TO X X GET DATA-2

MOVE T TO FA Z LOAD INDEX

ADD S1A 70O FA Z ADD ACTUAL BASE TO INDEX
READ 24 BITS TO Y 4 GET DATA-1

MOVE 3€1)001110003 TO C» Z CLEARS CARRY

Z SETS CPU AND CPL CORRECTLY

MOVE SUM TO T X GET SUM READY T3 MWRITE
WRITE 24 BITS FROM Y X HRITE SUM

MOVE 24 70 CP X MUST RESTORE CPU IN GENERAL
GO YO NEXTSOP X GO TO NEXT S=INSTRUCTION

EXAMPLE B2

If the source tanguaje statement was
MOVE INVERTING FIELD 1 TO FIELD 2

The S~ianguage might be:

[
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10P=CODE$ DATA TYPE 4 ADDRESS~1ILENGTH=10 ADDRESS~2 JLENGTH=21
it BIT { 0001=BINARY ILEFT=H0STY IN IRIGHT=MOST! IN |
ISTRING § 0100=4-81IT 1 UNIT i BITS ¢ UNIT i BITS 1
1 L] DECIMALCBCD) t ABSOUTE 1§ 4 ADDRESS 1§ ]
1 $ 1000=8=-BIT 1 ADDRESS ¢ IN BITS @ 1
i 1 DECIMALCEBCDIC) 1 IN BITS 1 | 1 t
NOTES:

1. The size of each element in the S=language is 24 bits or

‘less.
2e The left~most=address=1 points to the beginning of field=1

and the data will be accessed with READ FORWARD commandse. T he
right-most~address~2 points to the end of field=2 and the
data Wwill be accessed with READ REVERSE commandse.

Assume the following events have been performed in a manner simpitar to
that used in Example A3

i. The Op-code has been properly decoded and the correct routine
has been entered.
2.  The address and length of Field 1 are in the F register.
3. The address and ftength of Field 2 are in scratchaéd word SO.
The foltouwing code then performé the INVERTED-HOVE operation and
properly pads if the receiving field (field 2) is Qlonger than the

sending field (field 1).

INMOV BIAS BY UNIT Z SET CPU AND CPL
READ 4 BITS REVERSE TO L Z GET TYPE INDICATOR
TOP' IF FL = 0 THEN GO TO PAD Z TEST LIMIT FIELDL
IF SFL = 0 THEN GO TO ENDOP % END OF FIELD2 STOP
READ TO X INC FA AND DEC fL Z GET A UNIT OF DATA
XCH SO F SO % EXCHANGE 50 AND F REG
MRITE REVERSE FROM X DEC FA AND DEC FL
X PUT A UNIT OF DATA
XCH SO F SO % EXCHANGE FOR GET
GO TO YOP
PAD LOAD F FROM S50 % GET ADDRESS INYO F REG
' MOVE 0 TO X X SET ZERO FOR PAD
IF LF(4) THEN X TESY FOR EBCDIC
MOVE 3403 TO X X ADD PAD SPACES
Ao WRITE FROM X DEC FA DEC FL. X2 HRITE A SPACE
IF FL NEQ O GO TO =A Z TEST LIMIT
£ END OF OPERATION

GO TD ENDOP
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The resultant data movement in memory would bet

Before

After

Before

After

‘Notice that the same microinstruction

case.

FIELD1

{1 ABCDE/

LA L B B N N T N X N ¥ N 1

1t AB8CDE/1

LA L A K A R N E-2 N1 XN J

FIELD1

1110001

1110001

L L K B R R L N R N ¥ ¥ J

sequence

Alpha Data Séring

FIELD2

1 45617181

i £EDCB A

Bit Strings

FIELD2

1111111

-3 0001114

wildl

Wwork

i

9 =

efither

5
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SANTA BARBARA PLANT MIL
EXAMPLE C
Givens A List of data items.
Problem: Sort the data items into ascending sequence in place.
{Do a bubble sort.)
Assumes
| The S~operator has the following general format:
S;op Type Indicator
IEECELE LTS Ll L LR Ll Ll Ll L Ll il el bt At il ol bl bbbl
t A § & = 4=bjt decimal 1

§ BIT STRING ¥ 8 =

‘4 any other vatue from 0 |
1 to 15 f

8-bit alpha (EBCDIC) 1 BIT STRING ¥ BIT STRING ¢

Left~nmost lLength
Address 0f List
In Bits In Bits

A {] A ]

] ]

| ]

2e

routine has been entered.

3. Scratchpad word S5 contains the most=significant
address in S5A and the TYPE and 1ength in 55B.

Then the following routine will perfrom‘the

BSORT
CYCLE

A

ENDDP

EXITR

CLEAR L

LOAD F FROM S5

IF FL = 0 THEN GO
BIAS BY UNIT
COUNT FA UP AND FL DOWN BY COP
IF FL = 0 GO TO ENDOP

READ REVERSE YO X

READ T0 Y

IF X GEQ Y THEN GO 7O =A

WNRITE REVERSE FROM Y

WRITE FROM X

MOVE aF3 TO LF

GO TO =A

IF LFC0) TRUE GO TO EXITR
CLEAR L

GO 7O CYCLE

EXIT

TO ENDOP

32X e 22

IE 22 PE Pe re MM 2 PR

The S~op has been decoded (see'Example A) and the necessary

(left-mpost)

bubble sort:

CLEAR SWITCH

FETCH BEGINNING ADDRESS
DEGENERATE CASE TEST

SET CPL TO UNIT FOR RD/WY
L PLACE BETWEEN ITEMS
LAST ITEM TESTY

GEY ITEM ON LEFT

GET ITEM ON RIGHY

LEAVE ALONE"

REPLACE RIGHY TQ LEFTY
REPLACE LEFT TO RIGHT
MARK NOT ALL SORTED SWITCH
GO GET NEXT

EXIT ROUTINE

RESET SHIYCH

‘TRY HHOLE LAST AGAIN



M . FRIOAY. OCIGBER 01, 1976+ 10350 AH.

.

NL BLOCK 20DE  MEMORY . . : SEQUENCE PATCH
NAME  ° ADDRESS . INFO

0 XX TN IE I E T AN AR Z LI AL AAXXANIX RN AL XXX R AL X RXRIXRZAL 2 00000200

0 t54 EXAMPLE OF A MIL PROGRAM . %: 00000300 )

0 -2 THIS PROGRAM DEMONSTRATES SOME DESIRABLE CHARACTERISTICS OF ‘A % 00000400

2 : MIL PROGRAM. THE PRUGRAM =INTERPRETS™ ONE BIT OP-CODE INSTRUCTIONS 23 00000500

0 : FROM A FIELD IN MENORY AND PERFORMS THE INDICATED OPERATION. SINCE Z: 00009600

9 +x THERE ARE ONLY TAO VALUES OF A ONE BIT OP-CODE, THERE ARE ONLY TWQ X2 00000700

) :% INSTRUCTIONS TO DECODE. {IN THIS CASE “ADD™ AND "END.OF.JOB™ ARE %: 00000800

0 2% THE ONLY INSTRUCTIONS.) %: 00000900

0 RN XITIXIIIER AL LANTAIANLAALA XA AN AL AL AR AIAAXAAXZILXATAAXIXARIXLLXAZIIR: 00001000

0 F4 : T 000C1100

] sz : 00001200

0 % ) : : 00001300

0 : 2233232232342 342335343343358330%43%33358 22222222222 234 : 00002400

] : LXZTAXLLLR GLOBAL DECLARES LLLLALXXLL 2 000015990

) H ZLTXXALALAL : LXLLATIILL s 00001600

0 H PRt 4 222222423533 238%343332344232232231232 2222 : 00001700
0 : DECLARE : : 00001800

0 £0000003 : 01 SYSTEM.INFORMATION BIT(1668), : 00001900

0 £000000C3 2 02 DEVICE.STATUS.TABLE BITL{256). 3 00002000

0 00010901 s 02 AVAILABLE.SYSTEMJMEMORY BIT{8). T 00002100

0 £0001081 : 02 AVAILADLE.CONTROL.MEMORY BIT(t4J. T 000022920

0 £00010C} H 02 OPTIONS.TASBLE A . BIT(48), 200002300

0 £00010C3 3 03 SWITCHES BITC(3), : 00002400

) 3 03 FILLER BITC40)» s 000025900

0 . s 02 FILLER ) ~ BITL1352)F $ 00002600

0 2 : 00002700

0 : L : 00002800

0 : ARt 24442 A4 2 2209238322333 2334%2375539535 883221213 T 00002900

] H] 14333843441 GLOBAL DEFINES - LANLXLLZARE 3 $0C230C0
0 : ZLLLTATLXL - LLLLLRLATX : 00003100

9 ] TR R Tt 223222222 284533233333332333222238322220 5 0 : 00003200

] 3 DEF INE ADOR1 - = S08 . s 000033090

0 s DEF INE ADDR2 : = S1# : 00003400

0 H DEF INE ADDR3 = 52¢ : 006003500

2 H DEFINE NEXT.INSTRUCTIONL.POINTER = S4AZ 2 02003500

0 : T 00003700
-0 H 2 00005800

0 . : 2 00003900

0 s : 00004000

0 IR 534433334433 4%2%2 %9 % : 000046109

0 SBEGINNING.OF .PROGRAMX T 00004200

0 T EXTALILANLINAXLLILXLR : 00004300

0 L 4 ) " 200004400

0 sx THIS PART OF THE INTERPRETER ARBITRARILY SETS THE STARTING ADDRESS OF: 00004500

0 ! $y THE NEXT INSTRUCTION ALONG WITH THE PROGRAM BASE AND LIMIT REGISTERS.: 00004600

0 2 LTHIS INFORMATION HOULD NORMALLY BE FQUND 8Y SOHME JTHER HETHOD.) 2 00004790

0 * % : 00004800

0 Y 4 ' T 00004900

0 98170 2 £900001 : MOVE 33002 TO NEXTSINSTRUCYION.POINTER T 00005000

0 0300 Q (000103 H : G

0 2884 R £000201 : : G

0 9500 3 £00030) H MOVE 35003 TC BR T 00005100

b} 0600 3 000401 : : G

0 9700 3 £000501 3 MOVE 213003 TO LR t 00005200

b} 1700 2 £000607 ! ‘ : ]

D) ' 27 : £0005300

q »T1dwexy

“weadoxd TIN V

L-6
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FETCH
FETCH
FETCH
FETCH =
FETCH
FETCH
FETCH
FETCH
FETCH
FETCH

ADD
ADD
ADD
400
ADD
ADD
ADD
ADD
ADD
400
ADD
ADD
ADD
ADD
ADD -
ADD
AD

ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD

END.OF.JOB

sC18
28A%
7101
2884
1045
coo0
ool
Cois

3182
8890
£013
00590

E01F

1140
o701

Eolc
0732
0033
0013
10E2
0064
S0A8
023

J00F
1002
1004

TFAQ
nr20
0011

£000701
£0C0801
£060%21]

£000301
{000C01
£C000DO0Y
L00CED]

LLvvLLLLL

{000F 02
(001003
£001203
£001203

A VR

001301
(001401
1001501
{0015601
£00i701
£001801
{001501
‘001403
.{001803
[001C03
{ooi1001

DL LLLLLAL

%[001E01
3-1001F01
3.£002001

29t002101

3 £00220]
2 1002301

END.OF.J03 0001 23 (002401

END.OF.J0O8

£000A0]

SFETCHI . BINARYF7 RELAUS INg' Wgg#.i UPF LUUL, ANU LRI UNMD

4

BEGIN FETCH .
MOVE 24 TO CP
MOVE NEXT-INSTRUCTION.POINTER TO FA
READ 1 BIT TO X INC FA .
MOVE FA YO NEXT-INSTRUCTION.POINTER
MOVE X TO M
JUNP FORHARD .

GO TO ADD 0P

0 g 9% 4 3 ) B N

n -

TIXAXXZ CALCULATED BRANCW J THE INDICATED EXECUTION ROUTINEL

XGET OP CODE.

- Oa
: G0 T0 END.DF.JOS . X0P _ 1.
H END FETCH :
L 4
XXX THIS EXECUTION ROUTINE PERFORMS AN ABSQLUTE. 3 ADDRESSs
sADDZ BINARY OR DECIMAL ADD. OVERLAPPING FIELDS ARE PERMITTEDS
SIXLA LEFT TRUNCATION COR LEFT ZERQ FILL WILL OCCUR IN THE
H 4 RESULY FIELD IF IT IS RESPECTIVELY LONGER CR SHORTER
B4 THAN IS REQUIRED TO CONTAIN THT RESULTANT SUM. ALL 3
L4 FIELDS MUST BE QOF THE SAME TYPE(BINARY. 4=BIT DECIMAL
t 4 OR 8=8IT DECIMAL)Y OR THE RESULT IS NOT DEFINED.
b4 . '
3 BEGIN ADD
: MOVE 2 T0 FT ZINDICATES A 3 ADDRESS INSTRUCTION
: MOVE 144 TO FA XLENGTH OF 3 ADDRESSES .
H CALL LOAD.ADDRESSES ’
: LOAD F FROM ADDRI
:.100P
H CALL GET.DATA XGET ADDENDS
H MOVE Y T0 X
H XCH ADDR2 F ADDR1L ' :
H CALL GET.DATA YGET AUGIND.
H XCH ADDR3 F ADORZ2
H BIAS 8Y F TEST . . ’
H GQ YO FETCH ZEND OF RESULT FIELD AND INSTRUCTION.
H MOVE SUM TO T ' )
3 CARRY SUN . : . .
: If FU EQL & THEN ZSYPPLY EBCDIC NUMERIC ZQRES IF 8-BIT
2 BEGIN
H MOVE QF2 10 TA
: MOVE TA 7O TC
3 MOVE TA 10 TE-
] END ' .
: N WRITE REVERSE FROM T DEC FA AND FL  XWRITE SUM.
: XCH ADDRY F ADDR3
2 GJ T0 -LO0P
] END ADD
b 4 .
TRAXAXAATAXZY
TENDLOF.JCBZ
SXAXZRXNZZATX
4
H BEGIN END.OF.J08
H HALT
: END END.OF.J0B
X
SAIXLXZLAXLIXXXLXIY THIS GENERAL ROUTINE LOADS 1, 2 OR 3 ADDRESSES T0
tLOAD.ADDRESSESZ SCRATCHPAD AND UPDATES THE NEXTL.INSTRUCTIONL.POINTER.
SAXXIAXRLLIXLALX ALL ADDRESSES ARE IN THE FOLLOWIRG FURMATS
Hy 4 A) A 24 BIT» BASE RELA}IVE; 5=MLMCRY ADDRESS
E 4 WHICH 15 CONVERTED TO AN ABSOULUTE ADDRESS
L4 PUOINTING AT THE ENU CF A FIELD 1a

1]

YT U LI Y I TRV TR 1

20 65 a0 36 6D B0 S0 as M 0

o8 90 b6 86 A8 B8 86 B8 B0 es B8 0p b 60 04 B8

a0 08 aa 48 00 60 40 0 08 98 40 B0 00 R

S se 00 a6 &8 B ee 40 30 0 B

VVVV 22Uy

00005600
Q0005700
00005800
00005900
00006000
00006100
00026200
00006300
00096400
000065090
00006600
00006700
00026800
00006909
00007000
00007100
09007209
00007300
00007400
00027500 .
00007509
co007700
00007809
00007200
00008000
00008100
00008200
20008300
00008400
00008590
04008600
00008703
00C08E00 ..
00008900
00009000
00009100
00009200

000093990
00005490
00009509
00069600
60009700
00009807
00009900
00010000
00010100
00010200
50010300
09010400
00610500
00010600
00010700
00010300
00010900
00011000
00011100
00011200
00011300
00011400
00011500
00011600
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NO

MICRO INSTRUCTION COUNT = 00058

CAUTIONS $ SUBSET WAS 'NOT SPECIFIED; THEREFQRE. THIS
PROSRAM SHOULD NOT BE USED ON A B1712/81714.

LOAD.ADDRE
LOAD.ADDRE
LOAD.ADDRE
L0AD.ADDRE
LOAD.ADDRE

LDAD.ADDRE
LOAD.ADDRE
LOAD.ADDRE
LOAD.ADORE
LOAD. ADDRE
LOAD.ADDRE
LOAD. ADDRE
LBAD.ADDRE
LOAD.ADDRE
LOAD.ADDRE
LOAD.ADDRE

GET.DATA |
GET.DATA
GET.DATA
GET.DATA
GET.DATA

LOAD.ADDRE

0304
2824

1641
7588
7538
10E0
8C30
1165
20C0
1165
22%0
J1F1
0008
1BA4

0032
T760

. 1BAY

000F
0000
0000

£ £000

ERRORS DETECTED

0N

VDLLLVLVLLVLL VLR

a W

oL e

002501
10026013

£002701

1002801

£002903

002403

002303
£002C03
[o02001

(002E0] -

[002F01
003001
£003101
£603201

1003303

£003401
{003501

£003601

(003701
£003801
1003901

90 55 99 gp S8 00 B0 80 ap B¢ g 26 B0 80 86 3g S0 s 2 63 €0 U6 g 00 44 S0 g 00 N0 20 06 44 20 up Se 00 be W0 4 0

IR TP TERI N

.L0oP

F ¥ ¥ 2494
ET-DATAZ
RAXTZIZZIZ

RO N

¥OVE BR TO Y
READ 24 BITS REVERSE 7O T
READ 24 BITS REVERSE TO X
MOVE SUM T0 X
EXTRACT 18 BITS FRGM T(8)
MOVE FT TO M
MOVE SUM TO SOA
MOVE FT TO M
MOVE T TO S08B
DEC FT B8Y 1 TEST
GO 10 =-LOGP

END LOAD.ADDRESSES

BEGIN GETLOATA
READ REVERSE

END GET.DATA
CFINT

8) A & BIT TYPE FIELDC0001 FOR BINARY, 0100

FOR 4=B1T DECIMAL AND 1000 FOR 8=-8IT

DECIMALY?

) & UNUSED BITS

D) A 16 BIT FIELD LENGTH INDICATING THE NUMBER

0F BITS CONTAINED IN EACH FIELD.

SEGIN LOAD.ADDRESSES
ADD NEXT.INSTRUCTIONLPOINTER .TO FA
MOVE FA TO NEXTLINSTRUCTION.POINTER

THIS GENERAL ROUTINE WILL
THE M=MACHINEZ», SET CPU YO
CPL TO THE NUMBER OF BITS

LTYPE

X===> END OF AODDRESSES

DEC FA ZGET TYPE AXD LENGTH.
DEC FA ZGET ADDRESS.
' XADORESS BASE.
0 Y XGET LENGTH
XSELECT A SCRATCHPAD
XADORESS LENGTH

AND LENGTH.

READ FROM ZERG TO 24 BITS INTO
THE ENCODED DATA TYPE AND SET
READ. | ’

T0 Y DEC FA AND FL

5 00 S0 08 60 U8 50 40 a0 60 4s 85 00 o8 80 05 80 4 60 00 S0 6% 08 W 4

LUINE T TR T Y I T I T 1]

a8 20 48 o4 4 g0 82 0

00011700

00021800.

00011900
00012000
00012109
00012200
00012300
00012400
€0912509
00012609
00012700
00012800
00012900
00013009
00013100
00013200
00013300
00013400
00013500
00013620
00013700
00013800
00013900
00014000
00014109
00014200

00014300

00014400
00014500
00014600

. 00014700

00014800
000149290
000150090
00015100
00015200
00015300

OO0

'6—6
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APPENDIX A2 MIL COMPILER OPERATION

CONTROL CARDS

The purpose of the compiler control
specify options to the compiler I/0

Every MIL control card has either a
called a "dollar card™s or has an &
called an "ampersand card”. Columns
fiel do

card is to aldow the programaer to
fiieSn

3 (dollir sign) in column 1 and is
Campersand) in codumn 1 and is
73-80 may be used as a sequence
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s-----u---n---ﬂ--un-any.dO‘larooption'not. in.t his.diagran----—gna\--)'

]
1
]
i
|
‘
]
i
t
]
t
i
i
1
1
1
i
]
]
i
i
L]
'
]
]
]
!
L)
]
L]
]
]
t
i
1
i
t
'
]

DOLLAR CARD SYNTAX:

- e m W - W o e em - CB ¥R S5 N W ¥

t 1 i i
1 de==NO==>{ B |
i ]
B P T R P R LT PR R LR LRI R L X Ll L ALl P |
1 | i L
L] f===Literal==>t : {

| ==~HARDHARE . TYPE wmw=ce§emaneauccmncamnccncananmacens)]
ios=M==>} | 1
foeayme>i -t

|
§===LINES.PER.PAGE Literal=ce=ecmersmceccocacaccnannss]
1 ]
‘ -unﬂERGE--n-—o-c- ----nu.ona--d-onw*-----o-m----.-----)’
! 1

'a--NOPS------n-- -oun--«-—-mu-&-unmu--u-u—------------)','

1 - |
I ===PASSeEND====memmmmeccccwcsmcqerorcnanessunceeaeen)|
H ‘ ]
§===PROTECT==~==ceemeccmmccceccacanccnacmcnnconanneas> ]
1 |
{oewccecnf Jowsnweacognditionatl.inclusion.identifier===>1

1 t===RESET==>1 ‘ L)
] ‘ 1
'-QQNO SEQn-n---u —0u-—uo-q-o---nc-un--cu-----o-----u.}'
] i
{emejfQueermnmmeccvuncmccsancanacsnureneescsntencnsens
1 L] i
) {«= ¢+ incremente====w=3]
1 1 |
1 {== basee~=~=c===asa=a)]
1 1 ‘
| {=~ base ¢ increment==>|
t
§

v SR WS M OGN s B9

—--TAPE-unvnnu prppepigppepepeaerr T T YR TP R LT E R T E R L L L L. 2 2 3 3

] - {4
d==>termninatinge.soquence.field===>14

---vDIDn-«----—------------mn-— EYT IR PR Y R PR LR L LR R L X 5

o s S B s AN G GID S5 DN GO BB S OF s LN D G G 5 S b A G o BB 08 MG e 4D N WD B0 WS o SB S6 & A AR

A

COMPANY CONFIDENTIAL
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. DOLLAR CARD SEMANTYICS:

ALLCODE

AMPERSAND

ANALYZELCODEFILE
B710

CHECK

COMPILE

CONTROL

DEBUG
DECK

DOLL AR
DOUBLE
ERRORFILE

EXPAND

EXTERNAL

FORCE
FRAME

HARDKARE. TYPE

tists all code generated by each MIL statement
(default on)

Lists ald ampersand cards (default on)

prints an analysis of the code file at end of
source Listing

generates code for BL710 (S-Memory)
Processorss; same as $SUBSET», SHARDHWHARE YYPE=S

checks for sequence errors (default on)

when reset a fast source listing wiltl be
produced with no code generation or syntax

checking (default on)

prints all doilar cards on 1isting? same as
$DOLLAR

for compiler debugging use

punches an object deck

prints all doliars cards on L¥sting
double spaces Llisting when printing
lists errors and warning separately

prints all statements (including comments) in
a macro invocation

generates external segment branching code

generates a code file regardless of syntax
errors

Lists all 1IFs, BEGINe-<END statements which
conditionally exclude code (default on)

specifies which hardware processor type will
be wused: S (S=Memory); M (M=Memory)> U

‘CUniversall). Example: SHARDWARELTYPE = U
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HEADINGS
LINES.PER.PAGE
LIST

LISTALL

LIST.HNOH
LIST.PATCHES

LISTP
MERGE

 NEW

NO
NOPS

BLDLISTING.FORMAT

PAGE
PAGE«NUHBERS
PARAMETER.BLOCK

PASS.END
PROTECT

COMPANY CONFIDENTIAL
RIL PeS. 2212 5298

prints all title and subtitle headings at the
beginning of each page

prints maxiaum number of lines per
listing if PAGE.NUMBERS is unspecified

page of

Lists all source records excluding

record (defaulit on)

macro
tists all unconditionally excluded records to
be printed

Qists source records when read; same as SLISTP

Lists all patches when read sused with $HERGE

(default on)

same as $ LIST.NOHW

merges a secondary source file ("CARDS™) with
the primary source file ("SOURCE") replacing
primary source records by secondary records
With the same sequence numbers

creates-a new source file ("NEWSOURCE"™)

resets any specified dotlar option if allowed
generates a NOP for external linking code
version of the

uses Listing for pre=S.i

compi;er- ’

skips to a new page befpre printing

puts page number on each new page of Llisting
punches a parameter block with the object deck
if used with $DECKs otherwise onty code s
punched

displays compiler pass information on Console

protects SKIP when specified
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RESET resets any ‘specified conditional inclusion
option
SEQ resequancesAsource records
SET sets any specified condtional inclusion
options
SINGLE prints single-space listings (default on)
SUBSET generates code for B1710 (S=Memory)
Processors’; same as $B710» SHARDHARE,TYPE=S
SUPPRESS suppresses printing of warning messages
TAPE specifies that the source file is on tape
VoID. deletes a specified range of source records.
' The specified range nust be exactly 8
characters; the first character aust not be
blank or 2%
XREF sets XREFLLABELS and XREF.NAMES
XREF.ALL sets XREF.LABELS» XREF.MNAMES and
XREF .REGISTERS
XREF.LABELS : cross=references all labels -
XREF « NAMES cross=references alt names
XREF.REGYSTERS cross=references all registers

NOTES AND RESTRICTIONS:

Ao

B.

Unless otherwise specified (through the MERGE option)», the
only source of input is the card reader. Once $ HERGE has
been specifieds it is not possible to again indicate “CARDS
ONLY®™,

If no dollar cards are used the default options are: ALLCODE,
AMPERSAND» CHECK» COMPILEs, FRAMEs, LIST and SINGLE. All #nput
will be from cards. .

Options are turned off ondy through the appearance of NO
followed by the option word. Note that NO and the option word
are separated by at fteast one blank.
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De Comments may appear on dofliar cards by preceediny the comment

Wwith a X (percent sign).

E. Dollar cards are not included as part of a *"NEWSOURCE" file
when $ NEW is specifisd.

Fe In the case of redundant $ <cardss the 1ast card in the
equivalence is perferred. :

$ HARDWARE TYPE = $ SUBSET = $8710

$ CONTROL = & DOLLAR
$ LISTP = $ LIST.NOW

AMPERSAND CARD SYNTVAX:

N MG WS G CH ISP ED WD G AR WD AN GE AR BN ND WS Al @

&-u---aL Is RARY--u-tauiti - fi ie. i dm-unﬁ--a----.--.------n------—----->'

H 1 1 1
] f=regiitiefile.id/fila. fdeomomvmmnenay) 1
§ | . B | i
] fe==pack.id/nulti.file.idim==~owcon=3} t
1 ] ' 1 ]
t t=~=pack.id/milti-file.id/filesid===>1 1
[ ] ' 1 |
I===DEFAULT ~=~==SEJwmewmanecgndition.inclusion.identi fier==>4
{ | 1 ]
! {===RESET==>§ {
1 : i

AMPERSAND CARD SEMANTICSS

L E X N R N R _N-X J - e W € 55 WD R AR SR ER WD w5

LIBRARY Causes the specified file to be opened and compited.
Compilation proceeds to the end of the Llibrary file with no
i contribution from any standard primary or secondary input
file. At end of filer compilation is resumead from the
standard input files.

DEFAULT Specifies default settings for one or more conditional
inclusion toggles. The defauit setting for a particular

toggle will take effect only if no previous $ or & card
specified a setting for that toggle.

EXAMPLE: & DEFAULT SET TUG.A RESET T0G.Beoe
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$ Any valid doltlar statement may be used.

4

NOTES AND RESTRICTIONS:

Ao A library file is assumed to be a disk filte with 4
records/blocks

Be The last record in a library file that is to be compiled must
be FINI: This record cannot be omitted.

Ce Atl & records are included as part of a "NEWSOURCE" file when
$ NEW is specified.

De %% records are listed only when both $ DOLLAR and & AMPERSAND
are specified.

Ee LIBRARY», DEFAULT and & statements may not be intermixed on a
single & card.

EXECUTION DECKS

L K 1 2 X X X ¥ 3 - D s an

STANDARD EXECUTION DECKS

- e i 0 & e» = 58 A MY AR E O W O LA L X R}

Following are examples of some execution decks that wmay be used to
compite MIL programs on a 81700,

If the source code is on cards only, the foltowing deck may be used:

? COMPILE objecte.name MIL LIBRARY
?2 DATA CARDS

{(MIL Source Cards)

-

? END

If the source code is on diskr the following deck may be used:
? COMPILE object.name MIL LIBRARY
? . FILE SQURCE NAME source.names

? DATA CARDS
$ MERGE
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(Patch Cards 1If Any)

? END

1§ it is desired to make a new source file on disk as the result of a
compilation, one of the following decks may be used:

COMPILE object.name MIL LIBRARY
FILE NEWSOURCE NAME newWo.Source.names
DATA CARDS ‘

NEW -

P sd )

(MIL Source Cards?

? END
or if the source file is already on disk then:

COMPILE object.name MIL LIBRARY

FILE SOURCE NAME sourceenames’ »
FILE NEWSOURCE NAME new.sourcee.names
DATA CARDS

“MERGE NEH

@ W R W) W

(Patch Cards If Any)

? END

Each of the names object.names source.name, and new.source.name may
take one of the following formats:

multi.file.id
nulti.file.id/filesid
pack.id/multi.file.id/s
pack.id/nulti.fite.idsfilesid.

where
muiti.fitle.id = identifier

file.id = idontifier
packeid = identifier
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"EXAMPLES:

? COMPILE MINNI HMIL LIBRARY
? FILE SOURCE NANE MOUSE/SOURCES
? FILE NEWSOURCE NAME MICKEY/MOUSE/SOURCE;

or
? COMPILE MICKEY/MINNI/ZOBJECT MIL SYNTAX

? FILE SOURCE NAME MICKEY/MOUSE/S
? FILE NEWSOURCE NAME TRASH?

INTERNAL FILE NAMES

Some of the compiler?s internal fide names and their uses are Qisted
petow. This information is provided for use with ? FILE statements.

CARDS Input filie containing control. and source recordse.
. pDefault device = Card Reader

LINE OQutput file for the disting. Default device =
Printer or Backup

PUNCH Qutput file for the object decks used when § DECK
is specified. Default device = Punch or Backup

SODURCE Seéondarv input file for source records when §
MERGE s specified. Default device = Diske
USE.INPUT.BLOCKING

NEWSOURCE Qutput file for new source records when $ NEW is
specifiede Default device = Disks & records/block

LIBSOURCE Input file for source records when & LIBRARY is
encountered. Default device = Disks
USE.INPUT.BLOCKING

LINESAVE A temporary work file containing a. copy of the
tisting.

CODELFILE A temporary work file containing a copy of the
object code. 4 o

PARAMLFILE A temporary work file containing parameters
o affecting the object code.and the &isting.

MILXREF Qutput fite containing cross referencang
" information to be passed to MIL/XREFER.
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NOTES:

RA. The question mark (2) or an invalid character on 80 column

cards» the ampersand (2), and the dollar sign {(8) amust appear
in column 1 of the card. _ ‘

8. The word LIBRARY or SYNVAX must appear after the word MIL on
‘the compile card.

i. LIBRARY means the object MIL file widl be saved
on disk at the completion of a compile with no
syntax errorse.

2. SYNTAX means the object file will not be saved
on diske

C. The ? FILE card(s) must appear immediately after the ?
. COMPILE card. Each element in the file statement must be
separated by a space and the statement must 0De terminated

with a semicolone.

D. 1f the "SOURCE® or "NEWSOURCE™ file is on magnetic tape then
the word TAPE should appear on the file card. Example:

? FILE SOURCE NAME EBCSOR TAPES
or ’
? FILE SOURCE TAPES;

E. If disk cartridge is used and there is not enough room on the
systea cartridge for backup files etc.» then some of the
compiler's temporary files may be label equated to the wusers
pack using the file card. Example:

? FILE LINESAVE NAME MYPACK/LINESAVE/3

Fa Cards with a § in.column i are not transferred to the new
-source file when $ NEW is specifiede.

Ge The MIL command FINI must be the last physical record in any
source file. The uword FINI must appear in colusmn 6 or greater
on this record.
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APPENDIX B: HARDWARE INSTRUCTION FORMATS AND TABLES

WS A VR D R DN LE K X _E X 3 _R_J LA K- K B L N R X X NI L A K- -2 R X X J - - . - a8 6w .

NOTE: This Appendix will follow the hardware ©bit numbering
convention: bits are numbered right to lefts 0 through
23. As noted earliers this is at variance with the
software conventions shere the most~significant
. (left-most) bit in any register was identified 1in the
MIL syntax as bit 0 (zero)dr» the next most significant

as bit 1s etce

81700 HARDHARE TABLES

N P M AR WD MW o

Tabie 8~1: Register Addressing

'SELECT (Column) NUMBER
0 1 2 3

o it TA Fu X Sux ]

1 i 1B FT Y CHPX L]

2 it TC FLC ¥ CHPY t

3 & TD FLD L XANY !

& t TE FLE A XEDY L

5 t TF FLF M MSKX ¢

6 1 CA BICN BR HSKY |

GROUP 7 t €8 FLCN LR XORY ]
(Row) 8 t LA *TOPM FA DIFF !
NUMBER 9 i L8 RESERVED FB MAXS 1
> 10 i LcC RESERVED FL - ' *MAXM 1

11 § LD *PERR TAS . u ]

i2 ¥ LE XYCN ce *MBR L

13 ¢ LF XYST *HSH : DATA L]

1% i C¢C *INCN READ CMND L

15 t CD RESERVED WRIT NULL 1

* Avaiiable on 81720 systems only
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BICN
XYCN
XYST
FLCN

«INCHN

cc

cD

NOTES:
l.

Ze

3.

Se

Table 8-2: Condition Registers

Softuare Bits

0 1 2 | 3
1 LSUY 1 CYF 1 CYD et 1
‘----‘-nn-u-n--‘u‘o--nuu-----aq------a-—-\------‘-----~—-------|
§ MSBX I X=Y i X<y 1 X>Y ]
'---n--u----a—-‘--nuﬁn-u----u-’n--n--uuun—--u--'m.--cu--------.
1 LSUX § INT 1 Y NEQ O § X NEQ O ]
‘--qc-uunu.----lumn--on---n-n-‘un---n---u-.----]e-------------l
I FL=SFL i FL>SFL 1 FL<SLF t FL NEQ O i
'-n----'---'--ﬂ-3.--&-------‘Qm‘-ﬂ.ﬂ-'-----‘---ﬁ!-.-----C-‘----‘
} PORY DEVICE 1 PORT HIGH § PORT INTERRUPT 1 PORT LOCKOQUT 13
t MISSING 1 PRIORITY L] 1 '}
’-nn-n----can-q'------n------n'-u----.-u—------'----oc--------l
§ STATE 1 TIHER !t I/0 § CONSOLE ]
t LIGHT ¥ INTERRUPT 1 INTERRUPT { INTERRUPTY {
'nc---—---u-.--*‘-n--nnuno----3----.‘--'---------,n--u-d“‘--.--l
§ MENORY ¥ MEMWMORY = § MEMORY * 1 MEMORY *
{ READ DATA I HRITE/SHWAP f READ ADDR I WRITE/SHAP i
¥ PARITY ERROR § ADDR OUT OF ¢ OUY OF BOUNDS & ADDR 0OUT 1
§ INTERRUPY ! BOUNDS OVER= 1 INTERRUPY 1 OF BDUNDS 1
i i RIDE i § INTERRUPT 1

3 2 1 0
Hardware Bits

*» Available on B1720 systems only

BICNs FLCN», XYST», and XYCN are addressable as source
raegisters only.

The TOPMs MBR, and A registers are used to determine the
memory (control or wmain) and Location of the next
microinstruction.

MSMA is control memory and may be addressed onty from the
maintenance Console during tape mode.

CPU is5 a destination register only. :

NULL always contains a value of 0. Any register or scratchpad
word to which it is moved witll be cileared to 0.
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MIL

Microinstructions

Table B~3:2
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TYable B-=4: Variant Field Definitions

-ﬂ-d--ﬂﬂ--‘--ﬂﬂﬂ-a-aﬂ‘ﬂ‘---_-—--‘---Dﬂ-ﬂ--ﬂﬂ-ﬂ---nn----------------ﬂﬂ. - on

IFOUR=BIT MANIPULATE 1 SKIP WHEN (6nnn) SKIP READ/HWHRITE MEMORY

t (3nnn) VARIANTS TEST VARIANTS ] {7nnn) VARIANTS

1 L] |

I1BIYS 4=6 CONDITIONSIBITS 4=6 CONDITIONS IBITS 6-7 CONDITIONS
ELLEL L emacomeae o] ow oo - - .- jorenans= sesecaawes
f 000 SET § 000 ANY.SKIP 1 00 X REG.

§ 001 AND .1 001 ALL.SKIP 1 01 Y REG.

§ 010 OR 1 010 EQU.SKIP {f 10 T REG.

1 011 EOR i1 011 ALL CLR.SKIP 1 11 L REG.

f 100 INC 1 100 NOT ANY.SKIP '

1 101 INC/TEST 1 101 NOT ALL.SKIP ¢BITS 8-10 CONDITIONS
t 110 DEC £ 110 NOT EQU.SKIP feee=ememes oocssomees
111 DEC/TEST 1 111 NOT ALL.CLR.SKIP @ 000 NOP
‘-n-nunnun---o--mun--‘ e ceneovsaneuseeaueawnees | 001 . FA UP
SEXTRACT FROM T REG. 1 SHAP MEMORY 1 010 FL UP

1 (8nnn) VARIANTS & (02nn) VARIANTS 1 o011, FA UP FL DN
) ] 1 100 FA DN FL UP
{BITS 5-6 CONDITIONSIBITS 6=7 CONDITIONS I 101 FA DN
|mmecesns ecemseceme{esscsses se---sceee ] 110 FL DN

t 00 X REG. 1 00 X REG. 1111

i 01 Y REG. 1 01 Y REGe -~ {=eweececcsscccceccccsce-
i 10 T REG. & 10 T REG. ¢ CASSETTE CONTROL
i 11 L REG. & 11 L REG. ¢ {002n) VARIANTS

§ COUNY FA AND FL ' ¢ DISPATCH (001ln) §8ITS 3-1

CONDITIONS

i
L]
¢
{
1
L]
]
]
i
]
]
L]
'
1
]
¢
]
]
]
FA DN FL DN ¥
1
]
t
t
|
t
§
i
L
|
$
L]
]
]
]
]
§
i
]

! 1 f 000 STARY TAPE
1BITS 5=7 CONDIT!ONS!BITS 1=3 CONDITIONS i 001 STGP ON GAP
{meweronre cocoscone mfenmeance eeescesass i 010 STOP ON X NEQ Y

1 000 NBP i 000 DISPATCH LOCK 1011-111 RESERVED

1 C01 FA UP § 001 DISPATCH HRITE f===ce-ecccscscascom-osse-

$ 010 FL upP 1 010 DISPATCH READ 1t BIAS

t 011 FA UP FL DN I 011 DISPATCH RD & CLRI (003n) VARIANTS

1 100 FA DN FL UP 1 100 RESERVED i

i 101 FA ON 1 101 RESERVED 8175 3-1 CONDITIONS

t 110 FL DN 1 110 RESERYED | Radadahabddl - -

f 111 FA DN FL DN § 111 RESERVED § 000 Fu

] t .U 001 24 OR FL

i l 1 010 24 OR SFL

L 8 8§ 011 24 OR FL OR SFL 1
] i 1 100 NOP ]
1 | 1101 24 OR CPL OR FL 3
1 i 1 110 NOP {
i L 1 111 2% OR CPL OR FL &
i ! 1 OR SFL g
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81700 HARDWARE INSTRUCTION FORMATS

BIAS

i UP‘ : 1 BIAS 1 TEST CPL NEQ O FLAG 1
f CODE t VARIANTS (V) @ O = NO TEST L]
1 0000 0000 0011 3 Oe.e? i 1 = TEST CPL RESULT 1§

15 - & 3 1 0

This instruction sets CPU to the value 1 if the value of FU is & or 8
and to 0 otherwiser uniess V = 2, [f ¥V = 2, the value of the CPU is
determined by SFU in lieu of FU. SFU 1is the Ffirst 4 bits of the
scratchpad word 508, (On the B171i0s FU = 8 will set CPU = 0.)

The value of CPL is also set to the smaliest of the values denoted in
the following table. : -

¥ VALUES
0 FU :
1 24 or FL
2 24 or SFL
3 24 or FL or SFL
4 CPL
-5 24 AND CPL AND FL
6 CPL
S 4 - CPL C(not defined on the B1710)

If the test flag equals 1 and the final value of CPL is not 0, the
next microinstruction is skipped.
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BIND

(Available on B1720 systems only)

D G TR AN N D EB U SN DS R A A0 O D S A e e

t 0P CODE 1
i 0000 0000 0000 0100 1

NS WA GO WD AR AT T 4 WE T SD A B2 WH WD D O 6D A W o e

12 . 0

This instruction moves the 24=bit value from the L register to the MBR
register; moves the least significant 4 bits from the T register to
the TOPH register’; and moves the most significant 20 bits from the T
register to the A registers truncating the left most 6 bits of the
sourcee.

BIT TEST BRANCH FALSE

t opP ¢ REGISTER & REGISTER | REGISTER & DISPLACEMENT 1 DISPLACEMENT 1@

§ CODE 1 GROUP # 1 SELECYT # 1 BIT # t SIGN ¥ VALUE 1
t 0100 ] 0ue0l5 f Oecal ! Qumsel $ 0 - POSIVIVE ! Dcesl5 |
[ 1 1 | 4§ 1 = NEGATIVE 1§ £

15 12 11 8 7 6 5 & 3 0

This instruction tests the designated bit within the specified
ragister and branches (relative to the next instruction) by the amount
and direction of the signed displacement value if the bit is 0. If the
bit is 1, a displacement value of 0 is assumeds and control passes to
‘the next in-line #-instruction. A displacement value indicates the
number of 16=bit words from the next in=line instruction. A negative
sign indicates louer addresses in control memory (backword
displacement). The maximum displacement is 15 microinstructions.

NOTE: Register Bit # is read from right to lefts 0~3 according to
the hardware bit numbering convention.
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BIT TEST BRANCH TRUE

G D SR S0 M AR D SRR D GD D ED M WR AW GRG0 BN W AT D A D A DS N D D R RS T WD WO U TE R TG S T D G A G N0 G A UD @R G SR OB 4D U8 SN US O en B e A an W

i 0P 1 REGISTER 1 REGISTER % REGISTER 1 DISPLACEMENT 8 DISPLACEMENT 1

{ CODE i GROUP £ -4 SELECT & 1 BIT # ! SIGN 1 VALUE "
0 0101 § 0wealS 1 Ouout ! 0ueel T 0 =~ POSITIVE § DeealS '
M ' i | g 1 1 = NEGATIVE 1§ ' ‘
15 12 11 7 6 5 % 3 0

This instruction tests the designated bit wuwithin the specified
register and branches (relative to the next instruction) by the amount
and direction of the signed displacement value if the bit is 1« If the
bit is 0, a displacement value of 0 is assumeds and control passes to
the next in-line #H=instruction. A displacement value indicates the
number of 16=bit words from the next in-iine instruction. A negative
sign indicates {ower addresses in control memory (backword
dispiacement). The maximum displacement is 15 microinstructions.

NOTE: Register Bit # is road right to Left, 0-3 according to the
hardware bit numbering convention.

BRANCH

t opP § DISPLACEMENT SIGN § DISPLACEMENT VALUE 1

§ CODE &t 0 = POSITIVE i ]
1'110 4 1 = NEGATIVE i 0oee4095 ]

15 13 12 11 0

This instruction fetches the noxt microinstruction from the ULocation
obtained by adding the signed displacement value given in the
.instruction to the address of the next in=dine microinstruction.

A displacement value indicates the number of 16=bit wordse.

CALL

§ 0P I DISPLACENENT SIGN § DISPLACEHENT YALUE 1
¢ CODE 1 0 = POSIYVIVE ' |

AR EP N TS T ) S S 0 D R SRR D AR BN A R W DN D DT D R WD WS RIS e e

15 13 12 11 0
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This instruction pushes the address of the next in-i{ine
gsicroinstruction C(already contained in A register) into the A stack
and then fetches the next microinstruction from the location obtained
by adding the signed displacement value given in the instruction to
the address of the next in~line microinstruction.

A displacement value indicates the number of 16-bit words.
NOTES:
1. EXIT, the opposite of CALL, is accomplished by employing the
MOVE register instruction Wwith TAS as the source register and
A as the sink register.

2e Khen the A address is stored in the A stacks, it is multiplied
by 16 and stored as a bit address.

CASSETTE CONTROL

P TYILLE R R LR R K K T N A B N X & R J s SR WD 0O UG UN AD G0 UD WS WH G5 45 W NE & WA B U0 5 O a5 W WR 40 W A

t OP 1 CASSETTE MANIPULATE 1 RESERVED 13

1 CODE ¢ VARIANTS (V) t FLAG BIT ¢t
§£.0000 0000 0010 % Q0...7 ! Oeeol t
15 ' 4 3 . 0

This dinstruction performs the indicated operation on the tapé
cassatte.

¥V = 0 Start Tape

Stop Tape

Stop Tape if X NEQ Y
Reserved

Reserved

Reserved

Reserved

Reserved

NN E NN e

Ail Stop Tape variants cause the tape to halt in the next -available
gape ‘ ‘ ;
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CLEAR REGISTERS

(Available on B1720 systems only)

ML L E T R X X 0 K L X L X X R X L. LY ¥ ¥ ¥ Y F- 3 - »

! oP ! REGISTER FLAGS
1 CODE I 8-BITS ‘ 1
$£ 0000 0018 1 L TYXF FFC 4
t i ALUPQ
15 8 7 0

This . instruction Ciears the specified register{(s) to 0 if the
respective flag bit is 1. . :

COUNT FA/FL

1 0P § COUNT T LITERAL ¢
i CODE 1 VARIANTS (V) ¢ - d
t 0000 0110 ¢t Oece.? 1 Deee3l 12
15 87 5 4 0

This instruction increments (decrements) binarily the designated
register(s) by the value of the Literal contained in the instruction
or by the value of CPL if the value of the literal is 0.

Neither overflow nor underfdow of FA is dectected. The value of FA may
go through its maximum value or its mininum value and wrap around.

Overflow of FL is not detected. The value of FL ®@ay go through its
maximum value and wrap around. Underflow of FL is detected and will
not wrap around. The value 0 is Left in FlL.

Literal values Cor CPL values if LIT=0) of 25 through 31 are truncated
to the value 24.

Count variants are as follows:

¥ = 000 No Count
001 Count FA Up
010 Count FL Up : A
011 Count FA Up and FL Dowun -
100 Count FA Down and FL Up
101 Count FA Doun
110 Count FL Dowun
111 Count FA Down and FL Dowun
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PORT ABSENT is executed by the processor when necessary to return a
Port Device Absent level signal to another port indicating the absence
of the designated channele.

Dispatch operations in the case of Processor~2 and Processor Adapter =1
(direct connect to memory) are limited to the following:

1. LOCKOUT ¢ SKIP-IF~NOT-ALREADY-LOCKED: always skinse.

2e HRITE LOWNW: atways sets Port Device Absent level true (true
indicates absence).

3. READ AND CLEAR: always sets the Port Device Absent level
false (false indicates present).

No changes occur in the T and L registerse. In the INCN register only
the Port Device Absent bit can change. The Lockouts the Interrupts and
High - Priority bits widl always be false. No other dispatch operations
are defined.. '

EXTRACT FROM REGISTER T

t op ! ROTATE I DESTINATION 1 EXTRACT L]
§f CODE 1 BIT COUNT 1 REGISTER f BIT COUNT 1
t 1011 § 0..024 1 00 = X { Oeua2b . |
i ] t 01 - Y ] L
f t - $ 10 - 7 L] L
1 ' 11 - L L '
15 12 11 76 5 & 0

This instruction rotates the T register contents left by the ROTATE
‘count, extracts the bits specified and moves the result to the sink
register. If the extract bit count is 1ess than 24 the data is
right=justified with the left (most=significant) zero bits supplied.

The contents of the T register are unchanged untess it is also the
sink register.

A rotate value of 24 is equal to d and is equivalent to a NO
OPERAYION. : : , ‘ : :
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DISPATCH

(Requires a hardware I/0 subsystem available on the 81720 only)

{ GgP t DISPATCH ] SKIP VARIANT ]
i CODE t VARTIANTS t CApplies only to ]
{1 0000 0000 0001 £ 000-LOCKOUT i lockout variant) 1
! ¢ 001~-HRITE 1 0=-SKIP IF ALREADY LOCKED |
] t 010-READ 8§ 1=-SKIP IF NOT ALREADY LOCKED
| ¢ 011-READ & CLEAR % ]
| ! 100-WRITE HIGH | 1
L) 8 101=PORT ABSENT 1% , 1

15 4 3 i 0

This instruction sends/receives fnterrupt and interrupt information
to/from other ports.

Since the interrupt system is shared by all ports, the processor
shoudd gain control of the interrupt system by successfully completing
a LOCKOUT prior to a DISPATCH HRITE.

LOCKOUT sets the lockout bit in the DISPATCH register and allows» via
the skip variant, skipping or not skipping the next 16=bit instruction
based upon the success or faiture (alroady set) of the LOTKOUT.

HRITE (High or Low) DISPATCH sets the Lockout and Interrupt flip flops
in the port interchange. It also stores the contents of the L register
into memory focation 0 to 23 and the contents of the teast=significant
seven bits of the T register (designating the destination port # and
channel #) into the appropriate port {interchange register. In
additions it sets (Hrite High) or resets (Hrite Low) the high
Interrupt flip flop in the port interchange.

READ DISPATCH stores the contents of memory docations O through 23
into the L register and the contents of the Port Channel register into
the least significant 7 bits of the T register. The other 17 bits of T
are unaffected.

READ AND CLEAR DISPATCH in addition to performing the READ DISPATCH
operation clears the lockout flip flops the two interrupt flip flops
and the Port Device Absent flip flop ¥n the port interchange. It does
not clear any memory locations.
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NOTE: The microprogramming assembler uses the left=most bit to be
extracted and calculates the rotate bit count to be used by
the hardware circuitse The assembler addresses the bits
within the T register 1left to right as 0 through 233
hardware addresses the bits right to Left as 0 through 23.

FOUR=BIT MANIPULATE

FETLE L E F W L F 2 B N K E R J

A Es W ED N D RGP O AR A S5 W 4D BN 4R B @ S0 IR e LT YT L LY T L B 4 K % W ¥ 2 L X L R X ¥ F N L K. 2 K & 2 2 X J

i OP § REGISTER 1 REGISTER § MANIPULAYE 1 LITERAL ¢

1 CODE 1 GROUP # & SELECT # 1 VARIANTS (V) ]
t 0011 & O..015 1 0cenl 1 Oeues? t 0...15 8
15 12 11 8 7 6 4 3 0

This instruction performs the operation specified by the variants on
the designated register.

V=20 The register is set to the value of the literal.
1 The register is set to the Logical AND of the register and

| Ltiteral. -
2 The register is set to the togical OR of the register and
titeral.
3 The register is set to the (Qogical EXCLUSIVE=OR of the

‘register and Literal.
4 The register is set to the binary sum (modulo 16) of the
raegister and literal. f
5 The register is set to the binary sum (moduio 16) of the
" register and literal, and the next microinstruction is
skipped if a carry is produced. '
& The register is set to the binary difference (moduto 16) of
- the register and the Literale.
7 The register is set to the binary difference modulo 16 of
the register and literals, and the next microinstruction is
skipped if a borrow is produced.

EXCEPYIONS:

BICNs FLCNs XYCNs XYST. INCN (B1720) énd CPU (B1710) when specified as
operand registers are not changed as a result of this operation.
Howevers the carry or borrow outputs are produced and a skip can

resuit.
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HALT

{ 0P CODE {]

§ 0000 0000 0000 0001 |

C R L N K K R N L BN X B L N X R N Z R N N J

15 0

This instruction stops the execution of the microinstructions. In RUN
rode the next micro to be executed is fetched and stored in the WM
register» and the A register points to the next folliowiny micro. In
TAPE mode the next micro is not fetched and stored in the M registers,
but the HALT micro is dleft in the M register.

The register idindicated by the register setect switch will be
displayed. .

LOAD F FROM DOUBLEPAD HORD

- s - - - .o LA L R X N X % X J - 5 -

(Available on B1720 systems ontly)

L1 - 3 B L N R-E N B R B L K B _B. K X N B N L _E L K R K L X_J X J

1 op - 1 SCRATCHPAD L
{ CODE t WORD ADDRESS ¢
t 0000 0000 0101 % Oe...l15 §
15 - 4 3 0

This instruction moves the contents of the A and 8 portions of the
designated scratchpad word to the FA and FB registers respectively.

"MONI TOR

(Availabie on 81720 systems only)

MR EE AR D NS A O DN AR R W ARG St IR D BTN AR O R e

{ OP CODE 1 VARIANTS 1
1 0000 1001 1 7o 6» 5S¢ 4» 390 2, 0

15 87 0
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This instruction skips to the next sequential instruction.

During the time this micro-operator is executing the operator and the
last two bits (0 and 1) are decodad, ANDed with the system clock and
are present in the backplane as follows:

MONITOR 0 True for the 0P Code

MOMITOR 00RO Yrue if last two bits are 00
MONITOR 01RO True if last two bits are 01
MONITOR DZ2RO True if last two bits are 10
MONITOR 03RO True if Last two bits are 11

At the backplaner, the monitors are one~half clock from Lleading edge to
traiting edge.

MOVE 8~BIT LITERAL

1 0P ¢ DESTINATION & LITERAL 1

$ CODE 1 REGISTER 1 L
1 1000 i GROUP 3 I 0eee255 ¢
' ! 0esel5 1 J

15 12 11 8 7 0

This instruction moves the 8=bit Lliteral given in the dnstruction to
the sink register. If the move is between registers of unequatl
Lengths, the data is right=-justified with left {most=significant) zero

bits supplied.
EXCEPTIONS?
1. READ and HRIT are excluded as sinks.
2« When M is used as a sink registers the operation §s changed

to a bit=0OR which modifies the next microinstruction. It does
not modify the instruction as stored in memorye.
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MOVE 24=BIT LITERAL

i OP § DESTINATION 1 24-BIT LITERAL ¢

! CODE Y REGISTER I . i
t 1001 4 GROUP ¢ 1 O0eaoMA 1
' i 0...15 ‘ '
15 12 11 87 0

This instruction moves the 24~bpit literal given in the double=iength
microinstruction to the sink ¢egister. If the move is betueen
registers of unequal lengths, the literal is truncated from the lefte.

EXCEPTIONS?
i. READ» HRITs M and CP (B1710) are excluded as sinks.

24 The MSMA registor (available only on the B1720) may be a sink
ondy in the TAPE wmode.

NO UPERATION

L I T X ]

L2 K T R ¥ X N N N N N R_ X L K R X _N_J B X N J

1 @OpP ]
1 CODE : L5
f 0000 0000 0000 0000 1§

L R B T K 2 K K X N B R L N _B_E N L K ¥ NI

.15 ' 0

This instruction initiates a skip to the naxt_soquential instructione.

NORMALIZE X

1 oP L]
¢ CODE t : ‘
¢ 0000 0000 0000 0011 ¢ : -

W AW D EN D NS N R S G B R D AN W

15 -0



8B =~ 16

BURROUGHS éURPURATION COMPANY CONFIODENTIAL
SANTA BARBARA PLANT MIL PaSe 2212 5298

This instruction shifts the X registér teft white counting FL dowun
until FL = 0 or until the bit in X referenced by CPL = le Zeros are
shifted into the right-most end of X.

CPL = 1 references the right=most bit of X whitle CPL = 2& references
the Left=most bit of X. If CPL = 0» the operation will continue until
FL""O.

OVERLAY CONTROL MEMORY

MU MM SR S W A RN R D e

CAvailable on B1720 systems only)

DTN SN DU 3 WD WD D WS OB R WY GR B EF O MW W W -

i OP t
§ CODE 1
{ 0000 0000 0000 0010 ¢

15 0
This instruction overtays control memory (M-demory) from main memory.
The'starting main memory address is in the ¥A registers the Ltength of
the data to be overlaids in bitsr is in the FL register. The starting
control memory address is in the L register.

Execution of the instruction proceeds as followss

1. The contents of the A register are moved to the TAS register.
2 The contents of the L register are moved to the & register.
3. The first 16 bits of data are read from main memory and

stored in the control memory wia register L. Register FL is
decremented ty 16 bits3 FA is incremented by 16 bits? and A
is incremented by 1 word.

ba Step 3 is repeated until FL = 0 or A > MAXM» at which point
the process terminates with a move of TAS to A.

5 The operation then continues with the next microinstruction.
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READ/WRITE MEMORY

MY L E T KX B F B B R 3 R N KRB R B R B T X Y X -F 2 52 R & B J§ X § X ¥ 2 X W B X E X ¥ ¥ N F ¥ B L 2 2 K R A L X K 2 R L X X R 2 J

10P 1 DIRECTION 1 COUNT 1 REGISTER # § FIELD 1 MEMORYH
1CODE § Q TO REGISTER { VARIANTS § 00 = X t DIRECTION ! FIELD 1
10111 4 1 TO MEMORY 1 Oee.? 101 =Y t 0 - POSITIVE § LENGTHI
' 1 i 1 10 = T t 1 = NEGATIVE 1 Oeee26
' i ' 111 =L ' 1 '
15 12 11 10 8 7 6 5 4 0

This instruction moves the contents of the register (memory) to the
memory (registerl). If the value of the memory field Llength is Lless
than 264» the data from memory is right-justified with left
(most=significant) zero bits supplied while the data from the register
is truncated from the left.

the contents of the source is unchanged. -

Register FA contains the bit address of the memory field while the
memory field direction sign and memory field length are given in the
-instructione.

If the value of the memory field length as glven in the fnstruction is
0» the value in CPL is used. :

Nemory field length values (or CPL vadues if MFL = 0) of 25 and 26 are
truncated to the value of 24. When used on a WRITE operations the
value 25 and 26 cause odd and even parity respectively to be wuritten
into menory regardiless of the parity of the read data.

For a description of the count variantss see COUNT FA/FL.

READ/HRITE HMSM

(Available on B1720 systems only)

t op ] VARTIANTS I R/H VARIANT 1§
i CODE 1t G/8 ¢ H/F & S/N & 0 YO X ¢
1 0000 0000 O111 1 1 . t .1 FROM x 1

15 4 3 2 1 0
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This instruction (1) moves the contents of the X register to the
M=Hdory word specified by the address contained in the L register if
the R/W variant bit = 13 data s right justified with left (most
significant) bits supplied or (2) moves the contents of tha M=Memory
word specified by the address contained in the L register to the X
register if the R/K variant bit = 03 data is right justified with left
(most significant) zero bits supplied.

The lower & bits and the upper 8 bits of the address in L are ignorede.

READ/WRITE MSM causes the A register to be moved to the TVAS register
and the L register to be moved to the A register before the
instruction is executed. The TAS is restored to A after the READ/WRITE
#SM operation is completed.

The § variant is used to enable the set/reset of the G/8 and H/F fLip
flopse. If S = 1» the G/8 and H/F flip flops are set/reset by the G/8
and H/F variants. If S = 0» no change is made in the G/8 and H/F flip
flopse . '

If the G/8 ftip flop is trues all READ/WRITE MSM operations uill force
bad parity in the addressed word. If the G/8 flip flop is falser all
READ/HWRITE MSM operations will force good parity in the addressed
worde.

If the H/F flip flop is true, the processor upon reading an MH-Nemory
word containing parity error will flag the error condition by setting
a CD bit truee It wiil not halt. If the H/F flip flop is falser, the
processor upon detection of a parity error in reading an ¥-Memory word
will flag the error condition by setting PERR bit ‘I true and then
halt. Reading an M=Memory word occurs when fetching a H=-op fron
M~Memory or when moving an M=-Memory word to any destination.

The H/F and G/8 fiip flops are cleared to zero (false) with the CLEAR
signal. If S = 1, the G/B and H/F flip flops are set/reset prior to
the execution of the READ/WRITE #SH portion of the operation.

REGISTER MOVE

i op i SOURCE i SOURCE ~t DESTINATION & DESTINATION ¢

? CODE ¢ REGISVER 8 REGISTER ¥ REGISTER ! REGISTER 1
T 0001 7 GROUP # & SELECT # 1 GROUP ¢# t SELECT # ]
i 1 Conel5 § 0eee3 { Dewel i 0eeeld 1

15 12 11 87 6 5 3 0
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This instruction moves the contents of the source ragister to the sink
register. If the move is between registers of unequal Ulengthss the
data is right~justified with left (most-significant) zero bits
supplied or the data s truncated from the left, whichever is
appropriate.

The contents of the source register are unchanged unless it is also
the sink register. :

EXCEPTiONS*

) WRIT» CMND (and CPUs READ on B1710) are excluded as source
registerse. ‘

2e When the M register is used as a sink in RUN or STOP mode»
the operation is changed to an bit=-0OR which modifies the next
microinstruction. It does not modify the idnstruction stored
as stored in memory. In TAPE moder no bit-0OR takes place.

3. BICN» FLCN» XYCN» XYSTs INCN, READs WRITs SUM» CMPXs CMPY»
XANY» XEOQOY» XEOR» MSKXe DIFFe MAX» MAXM» and U are excluded
as sink registerse. _

[ ‘U is excluded as a source register-in the STEP mode.

Se When DATA Ctand SUMs DIFF on B171i0) is designated as a sources
' CMND» and DATA are excluded as sinks.

6e On the 81710 when A» Ms CP» or DATA is designated as a
sourcer all &4-bit registers are prohibited as sinks.

Te On the B1720», when U or DATA is designated as a source and
when the next micro is to be obtained from main nemory> M is

excluded as a sink.

~-SCRATCHPAD HMOVE

ESED SR BN AN TR Te O GD WP OB D A VS AR WS NS G SE TS SN IR UP AT AN S S G & G 0N AN ED @P D T Y WD NG B XE E W AN WY BRSNS SR W Y AR G G UR AR OF P TP G0 AP 4P Wb B &R O OB W S0 AN W

1 ap ! REGISTER § REGISTER 1 DIRECTION 1 SCRATCHPAD & SCRATCHPAD ¢

f CODE § GROUP # & SELECT # ¢ 0-70 i WORD t WORD ]
f 0010 ¥ Ceeai5 1 0ave3 i SCRATCHPAD # O-LEFT WORD 1 ADDRESS L]
L] ] 1 1-FROM 1 1=RIGHT f 0aeelS ]
¢ L] L : f SCRATCHPAD 1 WORD . L ]

LI T T R N RN L F L E R K R 2 1 N W L R 1 X L L 2 R 13 J Y Y T Y PP L PP R L L Y F L R X KR X L L L K L B L % 1 3 J

15 12 11 8 7 , 6 5 4 3 0
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This instruction moves the contents of the register (scratchpad) to
the scratchpad (register). If the move is betuween fields of unequatl
Ltengths, the data is right-justified uwith left (most=significant) zero
bits suppiied or the data is truncated from the left, whichever is

appropriate.

The contents of the source register are unchanged.

EXCEPTIONS:

1.  Hhen the M register is used as a sinks the operation is
‘changed to a bit=0OR which modifies the next microinstruction.
It does not modify the finstruction as stored in memory.

2e BICN» FLCNs» XYCNs XYSTs INCNe READ» WRITs SUMs - CMPX» CMPYs
XANY» XORY» XEOY» MSKX» MSKY» DIFF» MAXSs MAXM and U are
excluded as sink registers.

3. WRIT» CMND Cand CPUs» READ on B81710) are excluded as source
registers. ‘ . :

4. U is excluded as a source in STEP mode.

Se On the B1710 M as a source results in a transfer of 24 zeros.

SCRATCHP AD RELATE FA

S Y A R W AP e D I NP O O A R G Gk KD O P SR E OB €0 S O R G O G5 5D WD R R SN OGS S SR AR NGB UD SR S 53 R 05 Sh 45 B W W S

v oop ¢ RESERVED & SIGN OF § LEFT HALF ADDRESS p
i CODE 1 " § 0 = POSITIVE § OF A SCRATCHPAD WORD 1
! 0000 1000 § 000 t 1 = NEGATIVE ¢ 0cealS ‘
15 8 7 5 “ 3 0

This instruction replaces the contents of the FA register by the
binary sum of FA and the left half the specified scratchpad word.

Neither overflow nor underflow of FA is detected. The value of FA nmay
go through its maximum value or its minimum value and wrao around.
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SET CYF

t OP I SET 1

§ CODE ¥ VARIANTS (V) &

T 0000 0000 0110 1 1,2,4»8 '

15 4 3 0

This instruction sets the carry flip-flop as specified by the
variants. ' .

Set CYF to O

¥y =1
2 Set CYF to 1} ‘ T
& Set CYF to CYL (carry total from sums)
8 Set CYF to CYD (carry borrow from difference)
NOTES: '

le CYL is generated under the control of the length in CPL.

. 2e CYF is an input to the arithmetic logic along with the X
: and Y registers. CYF is the 1left-most bit of the CP
portion of the C register.

SHIFT/ROTATE REGISTER T LEFT-

£ OP 1 DESTINATION t DESTINATION 1| SHIFT/ROTATE ¢ SHIFT/ROTATE 1

I CODE % REGISTER I REGISTER t 0 = SHIFTY § BIT COUNT 1
t 1010 4 GROUP # ! SELECT # f 1 = ROTATE I Qeeelt 1
‘1 1 Oeaeels ! Qneel ] ]

15 12 11 8 7 6" 5 4 0

This instruction shifts (rotates) register T left by the number of
bits specified and then moves the 24=bit result to the sink register.
If the move is between registers of unequal Ulengthss the data is
right=-justifieds with data truncated from the left.

The contents of the T register are unchanged unless it is also the
sink register.
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Zero filt on the right and truncation on the. Lteft occurs with the
shift operation. ROTATE is an and=around shift with no truncation or
fill.

1€ the vatlue of the SHIFT/ROTATE COUNT as given in the instruction is
0» the value given in cPL is usede. :

'EXCEPTIONS:

le When the M register is used as a sink registers the operation

§s changed to a bit=0R which modi fies the next

picroinstruction. It does not modify the instruction as
stored in memorye.

2e BICN» FLCN» XYCNs XYST» INCN» READ» WRITs SUM» CMPXs CMPY»
. - XANYs XEOY», XORY» DIFFs MAXSs MAXM and U are excluded as sink
ragisters.

SHIFT/ROTATE REGISTERS XY LEFT/RIGHT

YL L L. A o-u---nu-n-- - e -------‘--“---Q- P LR R A .-------..--

t OP 1 SHIFT/ROTATE 1 SHIFT/ROTATE | SHIFT/ROTATE |
¢ CODE t VARIANTY ¢ DIRECTION t§ BIT )
¢ 0000 0101 ¥ O =~ SHIFT ¥ VARIANT 1 COUNT ]
] 1 1 = ROTATE { 0 = LEFY I OeeokB t
L ] 1 1 = RIGHT ] !
15 8 7 6 5 0

This instruction shifts (rotates) register X and Y teft (right) by the
nuaber of bits specifiede. The register X is the Lteft=-most
(most-significant) half of the concatenated 48-bit XY register. Only a
count of one may be specified on the 81710 for the concatenated XY
registere.

Zero fill on the right and truncation on the teft occurs with the Left
shift. Zero fill on the Left and truncation on the right occurs with
the right shift. :

[f the value of the SHIFT/ROYTATE COUNT as given in the fnstruction {is
29 the operand is shifted/rotated by the amount determined by CPU as
ollowus: : _
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cPu SHIFT/ROTATE COUNT

< 00 1 bit

01 4 bits

10 Undefinsad

11 8 bits (availablie only on B1720 systenms)

NOTE: TYhe shift by CPU option §s available only on B1720 systeamas.

SHIFT/ROTATE REGISYER X/Y LEFT/RIGHY

1 OP 4 SHIFT/ROTATE 4 SHIFT/ROTATE 1 X/Y § SHIFT/ROTATE 1
t CODE i VARIANT i DIRECTION - 8§ VARIANY i BIT 1
i 0000 0100 8 O = SHIFT 1 0 - LEFT 1 0 -~ X REG 1 COUNT 1
! t 1 = ROTATE ! 1 = RIGHT 11 =~ Y REG 8 Deeeols t
15 8 7 . 5 4 0

This instruction shifts (rotates) register X or Y left or right by the
number of bits specified.

Zero fill on the right and truncation on the {eft occurs with the Lleft
shift. Zaro fill on the Left and truncation on the right occurs wWith
the right shift. -

If the value of the SHIFT/ROTATE COUNYT as given in the instruction is
0» the operand is shifted (rotated) by tha amount determined by CPU as
- followuss

CcPU SHIFT/ROTATE COUNY

00 1 bit

01 : 4 bits

10 - Undefined .

11 8 bits (not avaiitable on B1710 systeams)

NOTE The shift by the CPU option is available on B1720 systems
only.
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SKIP WHEN

------—----‘-----o SO NS OR G CD WS SB WR AR WP €0 UN AR 05 AR AN 4D W R - R AR A R AR G W OB A% W W

t oP { REGISTER ¢ REGISTER t SKIP TEST 1 MASK '

t CODE 1 ROW # 1 COLUMN # 1 VARIANTS (V) ¢ 0ueelS
$ 0110 1 Deael’ 1 Ocesl { ODeee? 1 |
15 12 11 8 7 ‘ 6 4 3 0

This instruction tests only the bits in the register that are
referenced by the 1 bits in the mask and ignores all others. It then
performs the actions specified below. Exception: If ¥V = 2 or VvV = 6 it
compares all bits for an. equal condition.

v =0 1f any of the referenced bits are 1*s» the next
M~instruction is skipped. A
1 1f att the referenced bits are 1*s, the next d=instruction
§s skipped.

2 1f the rvegister i3 equal to the masks skip the next
M~instructione. :

3 This is the same as ¥ = 1» but thé referenced bits are also
. cleared to 0 without affecting the non~referenced bitse.

4 If any of the referenced bits are 19535, the next
M=instruction is not skippede.

S §f atl the referenced bits are 1*s, the next N=instruction
is not skipped.

& If the register is equal to the nasks the next ¥=instruction
“is not skipped.

7 This is the same as V¥V = S. but the referenced bits are also
cleared to 0 without affecting the non~referenced bits.
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NOTES AND RESTRICTIONS:
1. If the mask equals 0000 the ANY result is false. The skip is
made for VvV = 0 and is not made for V = 4. If the mask equals
0000» the ALL result is true. The skip is made for V=5 and
V=7 and is not made for V=1 and v=3,.

2 BICNs FLCN» XYCN,» XY5Ts and cannot beo cleared uith V= 3o0rV
= 7o Howevers, they can. be tested.

STORE F INTOD DOUBLEPAD WORD

(Available on 81720 systeas only)

FYE I X Y E XY L LR L R N N N % K N N L N L B L L L E 1 2 J

1 opP t SCRATCHPAD 1
1 CODE § WORD ADDRESS ¢
§ 0000 0000 0100 & 0...15 '
15 - 4 3 - 0

This instruction moves the contents of the FA and FB8 registers to the
_designated scratchpad words. FA is transfered to the A half of the
scratchpad words and FB (which contains FL, FT» and FU) is transferred
to the B scratchpad word.

The contents of FA and FB remain unchanged.

SHAP F WITH DOUBLEPAD WORD

LYY PR ¥R L KX LR R LN ELJE L 3 A L 2 R R X X A N_L J

v op § DESTINATION t SOURCE !
¢ CODE t 48-817 i 43-81T !
¢ 0000 0111 ? SCRATCHPAD 1§ SCRATCHPAD ¢
] 1 WORD ! WORD !
' 1 020415 1 0..015 ]
15 87 % 3 0

This instruction moves the contents of the FA and FB registers to a
hardware holding register. It also moves the contents of the Lleft and
right word of the source scratchpad word to the FA and FB8 register
respectivelyr, and moves the contents of the hardware holding register
to the destination scratchpad word.
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SHAP, MEMORY

(Availabie on B1720 systems only)

t oP t REGISTER # § FIELD 1 MEMORY 1
{ CODE i1 00 =X t DIRECTION i FIELD ¢
1 0000 0010 ¢ 01 = ¥ 1 0 - POSIVIVE t LENGTH 1
1 t10 =71 t 1 = NEGATIVE 1 0O...2% 1
| t 11 =L L L] 1
15 8 7 6 5 &b 0

This instruction swaps data from main memory with the data in the
specified register. [f the value of the memory field is less than 24»
the data fronm memory is right=justified with left Cmost-significant)
zero bits supplied. The data from the register is truncated from the
teft before entering memorys.

Register FA contéins the absolute binary address of the main nmemory
field while the field direction sign and field is given in the
instruction. o :

1f the value of the mewmory field Length as given in the fnstruction is
0, the value given in CPL is usede
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Table 8=62 Microinstruction Timing

1 81710 1 ‘ S 81720 |
§ Notes § Clocks 1 Microinstructions 8 Clocks 1 Notes 1
'--O---.,-‘-----’~l------‘----'--‘----“----------'----‘-."----‘--!
BIAS

BIND

BIT TEST BRANCH FALSE

BIT TEST BRANCH TRUE

BRANCH

CALL

CASSETTE CONTROL

CLEAR REGISTERS

COUNT FA/FL

DISPATCH

EXTRACT FROM REGISTER T
FOUR=BIT MANIPULATE

HALT

LOAD F FROM DOUBLEPAD WORD
MONITOR A

MOVE 8=-8BIT LITERAL

‘MOVE 264-BIY LITERAL

NO OPERATION

NORMALIZE X

OVERLAY CONTROL MEMQORY
FEAD/HRITE MEMORY

READ/HWRITYE MSH

REGISTER MOVE

SCRATCHPAD MOVE

SCRATCHPAD RELATE FA

SET CYF

SHIFT/ ROTATE REGISTER TV LEFTY
SHIFT/ ROTATE XY LEFV/RIGHT
SHIFT/ROTATE X7Y LEFT/RIGHT
SKIP HHEN

STORE F INTO DOUBLEPAD HWORD
SHAP F WITH DOUBLEPAD WORD
SWAP MEMORY 5

INNW IS INVENNIN
SN

-
IO INWOIWNSINNIOD IODNONDN

|------u-qnuc-----—u---—-—‘-n-
e ANS M G WD NS b G0 6D MB o S S SR NG SN N0 an WG N A% M) A G G0 GE AN W Wb N NS MR EE
FE Y X W F R W ONCW W W W W W W W WA W W W W R BB
BP0 b0 g b ek e 2ot et e b OV N ) 0 e [N) pen pet fub 0ot pub ped Ny tmb b b [\ e b Dy b
--------u-Q-P---un-‘ﬂn-'-n
§ Sh an se 50 o 40 Sm N0 SR AL 4D SR UD S5 qp SR 4B SD YD S8 U g SR SD &S N SR W an YR S S -
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B1710 NOTES:

The basic clock of the 81710 is 4 mega hertz.
1. This includes the fetch of the called microinstruction.
2e For BCD result register movess there are three clocks'
3. There are six clocks per bit plus one additional clock.

he onty a value of one bit is allowed in the B1710.

81720 NOTES:
The basic élock of the 81720 is 6 mega hertz.

1. If the retative address is not within control megory
(therefore in main memory)», there are two clockse

2e There is one clock per bit.

3. There are five clocks per 16 bits (one microinstruction) plus
five clocks. »

bha READ is five clocks untit the processor receives the data.
WRITE is four clocks until the processor is released. Sons
fnstructions may be performed during the processor READ or
WRITE command times if they immediately follow the READ or
HRITE commands: this is called ®concurrency®. Consecutive
READ or WRITE commands operate at MAIN MEMORY READ cycle
speed (four clocks) or WRITE <cycle speed (six clocks)
respectively. :

Se The data is presented to the processor and is released in one
MAIN MEMORY READ cycle. Concurrent execution of certain
gicroinstrcutions is performed if they immediately follow the
SHAP command. The WRITE portion of the SWAP coamand is begun
and performed in parallel to the READ portiones and main
memory is not availabte for the duration of a NWRITE cycle.
For consecutive main memory commands, rafer to note 4.
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BEGIN
BIAS
C BICN
. BIT
< BITS
<= 8R
( BRANCH
+ BRANCH.EXTERNAL
- 8y
) CA
H CALLLEXTERNAL
-~ CARRY
- CASSETTE
/ CAT
/= cB
» cC
- cD
> CHARACTER
>= CLEAR
¥ CHND
q CMPX
¢ cMPY
= CODE.SEGMENT
- ' CODESEGHMENT « NUMBER
A COMPLEMENT
ABSOLUTE CONSOLE.SWITCHES
ADD o ‘ CONSTANT
ADDRESS COUNT
ADJUST CP
ALL CPL
AND CPU
ANY cYD
ANY.INTERRUPT CYF
AS cYL
-ASSIGN . DATA
ASTACK DATALLENGTH
AT DATAL.TYPE
BACKWARD DATALUSAGE

BASELLIMIT DEC

DEFINE

DEF INE. VALUE
DIFF
DIFFERENCE
DISPATCH
DOWN

puMP

ELSE
EMIT.RETURN. YO EXTERNAL
END

EOR

EoL

EXIT
EXTRACY

F

FA
FALPOINTS
FALSE

F8

FINI

FIXED

FL

FLC

FLCN

FLD

FLE

FLF

FOR

FORWARD
FROM

FT

FU

GEQ

G0

GIR

HALT
HEX.SEQUENCE.NUMBER
HI.PRIORITY
HIPRIL
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 IF MICRO
INC MININUM
INCLUDE MINUS
INCN MOD
INTERRUPT MONITOR
INTO MOVE
JUNP MSBX
L MSKX
LA MSKY
LB HSHA
LC HSML
LD NEQ
LE NEWSEGMENT
LEFT - NO.DEVICE
LENGTH.BETHEEN.ENTRIES NODEVICE
LEQ ' NOP
LF NORMALIZE
LIT NOT
LOAD NULL
LOAD.MSMA OR
LOAD . SHEM OVERLAY
LOCAL.DEFINES PAGE
LOCATION PLUS
Lock’ POINT
LOCKED PORT
LOCKOUT PROGRAMSLEVEL
LR READ
LSBX REDUNDANT.CODE
LSBY REMAPS
LSS RESERVE.SPACE
LSUX RESET
LSUY REVERSE
M RIGHT
M.MEMORY -BOUNDARY ROTATE
MACRO 3
MAKE .SEGMENT - TABLE JENTRY S MEMORYSLOAD
MAXIMUM | SEGMENT
MAX M SEGMENT. COUNT
SET
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SFL ~ S3A . UNIY

« $FU - s38 UNLOCKED
SHIFT Sk upP
SKIP . S4A : VALUE
SPACE | S48 : WHEN
START S HITH
STOP ~ SSA WRITE
STORE $58 - KRITE.STRING
SUB.TITLE 56 X
SUBTRACT S6A XANY
SUH $68 » XCH
SWAP 57 - XEOY
50 - STA - XORY
SOA 578 . XY
508 $8 | XYCN
51 ~ S8A XYST
S1A 588 | Y

518 59 o 0
$10 S9A

S10A . 598
5108 T

S11 TA

S11A TABLE
$118 TAS
512 T8
S12A TC
5128 . 1D

$13 TE
S13A TEST
5138 TF

Si4 THEN
S14A TITLE
$168 10
si5 © YODAYS.DATE

S154A TODAYS.TIME
$158 TOPM
52 TRACE
S2ZA  TRANSFER.CONTROL

528 "TRUE
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