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performs navijation and guidance

‘navigation

Sin an RSF; aad nv the autothro‘tl

PROVING THE CORRECTNESS OF THE FLIGHT DIRECIOR

PROGRAM EADIFD

EADIPD is written in Litton CU000 symbolic assembly

languag2 for execution on the C4000 airbormne computer, which

computations. Developed at

the NASA Langley Research Center, EADIFD has 272 assembly

instructlons and is a subprogram of a navigation and

guidance program. A. listing of EADIFD is given in Appendix

I. The Cu000 <computer, a general purpose computer with 22K

memory, a 24-bit word Size;‘ parallel fractional machine, is

a part of th2 navigation/guidance system, which, in turn, is

an RSFS

a subsystzam of (Research Support Flight System) in

a modified Boeing 737 airplane.

Basically, the lateral control law and  vertical

conﬁrol law are implemented in EADIFD using earth-raferanced

paraneters ‘such as flight path ‘anglé, track

‘angle, and ground speed computed by the C4000 computer. Tﬁer

lateral coatrol law is a second order differential equation

of latesral iisplacemeut from  localizer beam, and the

vertical ”ont:ol law is a first ordec differential equation
of vertlcal ﬁlsplacement from localizer beam.

Thz ourposn of EADIFD is to generate Dltch and *oll

command 31gnals to “be usea by the ~flight contralfcomputers

sarvo, for more sfficient
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anl acsaptable operations in the terminal area of the
airspace systen. Two binary state variables are also set to
inilizats the states of the correapondlng commands at various

exits.

4000 Computer Data Representation and Instructions

The C4000 data word length is 24 Dbits. Twos?
complenent arithmetic is used in the ‘binary representation
of fixed point numbers. 1In C4000 assembly instructions, a
decimal op=rand contains a fraction and a binary point
indicator, which is a "B" followed by a decimal number
ranging ’Erom 0 through 23. This indicator tells the
assembler where the binary polnt (counting from the left) is
to fall within the binary data word. (80 means that the
binary point is Jjust to the right of the sign bit.) For a
quantity scaled Bn, if § isfthe machine number and X is the
numbet in ths prdblem, then X = A#*2%xn, Each guantity in the
problemkis scaled down to the range frém -1, t5 1. with 1.
excludei, to be stored in the machine. AR octal ope:andvis
specifi=zl by placing the letter "O" in front of the octal
number. S

Siace2 the C4000 computer 1is a fractional binary

machine, the location of the sinary point during tlL=

vcbmputations must be kept track of. The location of ythe

blnarv p01nt in a data woru‘ls called the scale of the data
word. Whars d=cxmal opcrands are ‘concerned, aadltlon and

subttactlon must; lnvolve quantltlos with pqual - scales, -and

ORIGINAL PAGE I§
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multiplication and division will produce results Hith;neu
scaies. In orisr to handle thesé QOnsistently,’the verifier
treats. all actual guantities witﬁ scale Bn in registers and
hemory locatioans 'as integers, and :egards all teprésénted
quantities as haviﬁg been muliipliéd by 2%*(23-n) . After
this trinsfoénation, all the quantities in EADIFD can be

manipulat=21 with integer arithmetic. For example, we could

. have Xk2¥kS+yk2%%kS = (X+Y)¥2¥*S and X*2¥%51/Y¥*2%*%32 =

(X/1) #2%%(S1-52).

. The complete list and descriptions of the standard

- .Ccu000 assembly instructions can be found in [1]. - Those

instructions usel in EADIFD ‘and their algebraic eqdivalents

are listed as follows:

ABS | §AC=ABS (SAC)
ADD ¥ (R (SAC+Y)]; SAC=SACHY
or $AC=N (S ACH+Y)
ADS ¢ | [R{SAC+Y)]; SAC=$AC+Y; ¥Y=35AC
or SAC=N (FAC+Y) ; Y=$AC
- CMA | . $AC=-3AC
DIV Y ~ [ABS($AC).LT.ABS()]; sAc=sAC/i
LDA Y $AC=Y v |
LD) ¥ - $MQ=Y |
MPY Y  $MQ=MULT (3AC*Y); $AC=.UNDEFINED.
SAL & [R (BAC*2%%K) ] ; FAC=SACH2%%K
SAR K . SAC=BAC/2%*K o
SEX v y=SRa | |
SLL K 3 (DIR(ﬁAQ*Z**K)]; $AQ=$AQ*2**K

CosTA Y . Y=3MQ :



ST) Y Y=$MQ
SUB Y [R(SAC-Y)1; $AC=SAC-Y

) or Y=N($AC-Y) l
™NZ L $Rx=¥; IF (SAC.NE.O) GO TO L
TRA L $RA=#; GO TO L
TRM L $RA=*; IF ($AC.LT.0) GO TO L
TRP L $RA=*; IF ($AC.GE.0) GO TO L
TRZ L $RA=*: IF ($AC.EQ.0) GO To L

with:

sack—— Accumulator

$M) -- QJuotient Register

$AQ -- $AC and $MOQ, considered as a double register

$RA -- Cell 20 (octal)

% -- "ths location of this instrustion word" + 1.
The funztion MULT takes the least significant bits of the
resulting double length product as its value. The function
W(x) = LE X >= 2#%23 then X-2%%24 else if X < -2¢¥23 then

ls2 X. The predicate R (Y) is equivalent to (—-2%%23

X4 2%% 214

0]

<=Y < 2%*¥23), and the predicate DIR(Z) is aquivalent to
(=2%%47 <= 7 < 2**37).

Both direcﬁ addressing and iniirect addressing are
used to fetch- an operand from MemOLY . | Indirect addressing
is inaicated by appehding; a "x" to an ihsttuction.‘ For
yexaﬁple, 1f an inétruction TRA* L,ig used'aﬁ the end of 2

subroutine, it will cause a transfer to the return address

in cell 20 (octal), loaded by the corrssponiing SEX L

instructisa at the beginning of the subroutine.

Restrictions, which must “holi in order for an
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instruction to ~be executed properly, are enclosed in
brackets and placed in front of the corresponding algebraic
equiyalent. Zonsider the arithmeéic instruction ADD Y, which
adds fha contents of the effective memory location Y to the
contents of the accumulator, the resulting sum replacing the

conéants gf‘éhe accumulator. If both numbers have the same»
sign, but the sign of the result is opposite, -then the

machine's capacity has been exceeded. . The sum, although

determinate, is not correct; the machine will not flag the

oczurrsnse of this overflow. 1In order to prove this
situation never arises, we puﬁ R ($AC+Y) as ﬁhe restriction
of tie instruzstion ADD Y, vhichk means that R (FAC+Y) must be
true before we can carry out the operation $AC=$AC+?.
However, in EADIFD, some additions and subtractions
concarnzl with gquantities representing angles, with scale
B0, do produce overflow oh purpose. This operatiank works.
because 233iag or subtracting 360 degrees produces no change
in an angle; the ansﬁér is still correct, whether or not
ovarflow o:currei.vAll p:oblem angles 1in degrees are scaled

down . t> the range from -1. to 1. with 1. excluded, by

dividiing 180 ~degrees, 0 degrees, QO'degrees, =90 degrees,

and -13) dagress scaled at 80 will have their machine
repkeéentation as 000000000, 020000000, 060000000, and
040000000, respectiveiy."270 degrzes has the same machire

reoresentation as -90 degrees. Adding, 90 degrees to - 270

g jdegrees, proiuces 360‘ degrees, which 1is equivalent to J
ﬂﬁﬂdegrees. The  machine result of adding 020000000;,to<.‘>

560000000 is 200000000, which is the same as the machine
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representation of 0 degrees‘ scaled at BO, even though an
overflow sccurrel. If this is the case in an instruction,
then we apply the N funcﬁion' to its kOperands fin the
aquivalaat. Por =2rample, $AC=N($AC+Y) is tﬁe othet form of
equivalent for thé instruction ADD Y when the 360 degree
wraparound is vanted. |

Subroutine SRLHT‘is called by EADIFD at various
places. It computes the function SRLMT (SIGNAL,LIMIT) = if

SISMAL > LIMIT then LINIT else Aif SIGNAL < -LIMIT then

-LINIT gggé SIGNAL. TheiSubfoqtine' has beén proved correct
[2].’A' transfar to SRLMT is ﬁnterpretei as th2 assignment
SAC%SRLﬁfi$AC,SnQ). together with setting the Q‘:egister‘and
the thres scratch registers (LnTSCR,LnTSCR+1,LMTECR+2)' £>
aniafin=1 quantities. The value of SRLHT(SAC;an) is
obtained by substituting $AC for SIGNAL and $MQ for LiMIT in

the sbove 3zfinition.
The C4000 Asssably language Verifier

‘Theoratiéally, the proof. of EADIFD is based on the

*inductive asséttion method of Floyd [3]. A CU000 assembly

A'Vlanguaqe program verifier. written,in SNOBOL has been'built

with the ‘technigques developed in [2]. itVCQnsists of two

parts: a -varification condition generator and -a .source

. language independent proof cheCke:.

ths varification condition generator takes sSource

programs with assertions as input, and gansrates a set of

varification coniitions as output. The modification index
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method [4, 5}, which appends a digit to the name of each
variaple in a program, is used in the cgnstruction of
verification gdnditions. The unigue identifier thereby
created iistinguishes different va}ues‘that a variable may
have at dlfferent pomnts in a control path. Assertions are

predicates whica iescrxbe the behav1or of a program at

various points; verlfleatlon ronditions are predicates

which isssribe the behavior of program control paths. A
éontrol patﬁistarts with an <inipia1 assertion, continues
withb exe:utgele instructions, and ends- with a final”
assertion. Varification «conditions generated'by the system
kave fehe folloﬁing form: Hypotheses . .iMP. Cop:lusions,
whars .iﬂP. stanis for "implies". A con£r01 path is correct
if the corresponding verificaﬁicn condition is true. A
program is carrect if and only if it te;minates and all the
control paths are correct.

rhe» mathol that we nuse to prove that a progran
terminates is to‘assign 'termination sequances, which are
non-negitxve intager expressions, to 'each assertion point
and to show that the termination sequence condition of every
control Dath holis. The termlnatlon sequence condltlon ¢t a

control path is a predlcate in the ver‘flcatlon condition of

tha zcontrol path generated by the system, whlch says that'

the value of the termlnatlon sequeunce at the flnal assertisa

- point of ths ~ontrol path is alwvays lex1cograph1cally less‘
’then the value of the' term~natlon sequence at ths initial

“assartion point of the control path.

The proof checker checks ths validity?gqﬁg’each‘




deduction statement in the proof procedure of every
verification zoniition. A deduction statement is essentially
a call to a known deduCtioh ktheérem of certain kinds in the
theorsm library with actual parameters substituted for

corresponding formal parameters. For example, the rule of

inferenc2 (moius ponens) of first 6rder'logic from (A..IMP.

B) and A to infer B is stated in the theorem library as:
Iup1(A.B)=(A.Iup.3),A.IﬁP;B“

A deductign statement 1ike; IHP1(C,D)\_;5. a call to the
library theorem by the name of IMP1 with C and D
sorr2sponiing respecﬁivelf to the formal parameters A and B.
The theoscem library is a collection of known theorems cf
different classes such . as' integer arithmetic, 1logical
theorems, ruls of substitutions, etc. The proof checker then
examines the ‘substituted theorem * to see whether the
hypotheszs of the theorem are ambng the hypotheses known at

the present time. If so, the conclusion of the theorem is

‘32dused as an intermediate result or as a conclusion which

may be ised as 3 hypothesis in further deductiéns. At the
ani of a proof procedure, the proof checker will declare the
truth or tha‘ falsity Cf’ the Veriﬁication condition,
depending upon  whether all thé cbnclusidns in  that

verification coniition have been deduced or not.

The Verifizatigp Condition Gensrator -

Ths vesrification COgditiOn” generator for cu000

‘assembly language programs~genarates'varifi:atidn'Cbnditians
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ih twvo steps. The first step is to read in th2 source
program, the specifications, an@ the scales of the program
variables; to parse the source  program statement ~-by-
stateameat: aal to build up data bases for later uses. The
second step 1is té generate ‘the verification éondition for
each control 'path, starting wiﬁh an initial assertion‘and
ending with a fiha; assertion, by scanning over the source
program. kjg I

; In the first step, if theMsjntax of a statement is

\ .

corrz2ct and ths operanis concerned are compatible in types
and in scales, then the sourcé Statemant, ,its restriction
(if any), its algebraic equivalent, its operénd,‘and the

type of the statement are recordel in a two-dimensional

sourze statsmant array. Otherwise, some error messages are

i
printed out, and the process skips to the next source
statemant. The reason that soucre statements are also
recorded is that we want to be able to trace every statement

and avary coaiition in each control path. However, the =ntry

for source statements in the source statemsnt array can be -

21liminatei, if‘space available is ctitical. A symel-tabla,
a’symbol ind2x table, a'iabel index table, and an ésset;ion
tabl= ar2 constructad during tha procéss by examinfhg the
label field and the operand.fiéld of a éource‘statement,«
The symdol table is a two-dimensional array which stcres

attributes, such 'as the scale, the -"type, and the current

moiification index of each source program variable. The

symbol index table associates the name of a variable with

its indsx ia ths symbol table{vthis structure is ased so
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that thévsymbol table entry can be accessed directly later
ks without searching the array. The label index table
associates a label with its location (index) in the source
statement 2rray. The assertion ~ble is a two-dimenisonal
array, which stores the text of each assertion and the.index
of its corresponding assertion point in the source statement
arrays in assartion at an assertion point is attachéd to the
next source statement in a program by the system, as the
pradicate which must h&ld before +the execution of this

source statement.
Th2 algoritha to generate all the verification

conditions of a program 1is stated step by step below. In

£ _ what follows:

CI denotes the current index to the source
statamant,

cs denotes - the current source sStatement
corresponiing to CI.

CAP denctes the number of current assertion point.

ASSERT - denotes the assertion table with
ASSERT (CAP,1) as the text of~’the CAP-th’ assertion and
ASSERT{CAP,2) &as the index of the CAP-th asssrtion point
to ths soarce statement array. |

qYPITHESES denotes the list of current hypotheses.

CONCLUSTIONS dendtes the liSt‘of current conclusicns.

CONDS lenotes the list of current conditions.

STACX is an array used by  the generator to keep ths

i;‘ . indices, the hypotheses, tha conclusions, and the entry

point of each conditional branch point in the process of
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verification condition genera tion.

We suppose that the program to be verified has an
initial assertion at the beginniﬁg, and a final assertion at
each exit point. -

1.’Initialize éAP and  the modificaﬁion indices of
all variables in the symbql table to be zero. Initialize
STACK to be,@ﬁpty.

2 &ncrédse CA? by 1.

3. iE CApP cofrespoﬁds to the last ’assertion point,
stop; the algorithm is comglete.

3. ‘SatfﬂiPQT§$$E§ to be ASSERT (CAP,1), CI to be
ASSERT (CA?2,2), andycoucnvélons‘tc‘be null. Go to step 6.

’5; If CI is an assertion point, go to step 9.

6. If CS is an unconditional transfer statement to

label L, set CI to be the ‘indexivalue of the label L stored

“in the 1label iniex table, and go to step 5. If CS .is a

AConditianal transfer statement to  label L, append the

currant modiification indices to those.variables occurring in
the condition of this conditional transfsr statement; assign

tha rasult to CONDS; set the entry point EP to be the index

value of the label,~L; save EP, HYPOTHESES and .~ CONDS,

CONGCLUSIONS, and ~current modification indices on_ STACK;

concatenats ths negation, of CONDS to HYPOTHESES; and go to
step 8.

7. ¢S must be some kind of algebraic assignment

‘statemeht at this;point. If;CS has*a,rastri:tion,fappend ths

currsnt moiifization indices to those variablass occurring in

the restriction, and:concatenatef the razsult to CONCLUSIONS.
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Append the current modification indices to those variables

first algebraic equivalent of CS; 4increase the current

mbiification indexrof'the variable or the left-hand side of

the equal sign‘ by 1; append the“iupdated valus to this

variabls; concatenate the result to HYPOTHESES; and repeat
the sanme brocesé" for the rest of the algebraic eguivalents
consacutivaly, if there are any left.

8. Increase CI by 1, and go to step 5.

9, Append the current médificatiomwihdices to those

v;riaﬁles’ occurring ' inv the associated assertion, and
concatenate the result to CONCLUSIONS. Output a verification
condition as: HYPOTHESES .IMP. COQCLUSidNS. If STACK is
eméty, then go tokStep 2. Otharwise, pop up STACK; teset
the molification index attribute"of each variable in the
symbol  table, HYPOTHESES, and CONCLUSIONS to  the

corrasponiing.saved values; load CI with Saved EP; and go to

1}

tep

o

yghg Prodf Chacxer

Each“verificatiOn‘conditicn is proved ssparately. A

theofeﬁ librdry of known deduction theorems and a set of

abbreviatuion definitions are the data bases oOf the prout

" checkar. The pro>f checker accapts units, each composed of a
‘verification condition. and a proof procedurs, as input. A
proof prgselure contains a set of deduction statenents,

1which ate'caILS'ptepared by'a humahkbeing to the theorems in

éc:urrin; on the right-hand side of the egual sign in the
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the Eheorem library,  in order to deduce all th2 éﬁétements
inythe :auilusion part ofca‘verification condition, with fhg
cofresponding‘ hypothééis part as premises, All the
expréSSiovs‘ in a‘ proof procedure are stored in suffix
notation to make it pnﬁé¢essary £o include pareg£hese$>inA
thes process of ‘paftern matching. Pattern matchiAg is
conduc:ed internally with strings in suffix notation by the
proof cha:két. |

A call .expreéséd as MACEXP(X) will cause an
expahsion ‘of abbreviation X to its definition, if X is
defined in the abbreviation definition data base, and will
ap%éhd the expansicn to the current premisesg 3 call like

[ . ~ | ,
MACEXP(CEXITJ)) will expand CEXITO to (GUID3D.NE.O) .AND. -

 (MDA.GE.HRAD) .AND. (TIMER.EQ.BINTME) as deofinad and will

append "CEXITO .EQV. (GUID3D.NE.O) .AND. (MDA.GE.HRAD) .AND.

(TIMER.EQ.BINTME) " to the currant premises..

A call like HYPEXP(Y,Z), with Y as an abbreviation
of a list of asssrtions and 2 as a singleyassertion,)causes
‘an assertion in the
definitian’of ahbreviation’ Y. If this is trué, then 2 can
bevused ;xgli:it}y as a premise in further dedug;ions,m

A typical. theorem in the theorsm -library has therm'

following form: TN(A1, A2, eeey AN) = H1(A1, A2, «.., AN),

H2 (A1, A2, ..., AN), oo, HM(R1, A2, ..., AN) .IHP. C(21,
A2, +esp BN). Here TN is the namé; A1, B2, ..., énd AN are
,the éétmat“paramétersf Hj(A1; A2, ‘..,,-AN), 52(A1; A2; .;.,,
AN), cees énd HM(A1, :\'2,‘,,..,’3~~ AN)yiré the vhypothéses;;ahd

C(Al. A2, +&s, AN) is‘the conclusion of'the theorém.“‘A‘call‘
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to theorsa TN is made by TN (B1, B2, ..., BN) with B1, B2,

~esey and BN as the actual parameters correspondiag to the

formal parameters a1, 22, ..., and AN.. '

| A zall to a known theorem will cause a sabstitution
ofi the actual pdrameters in the call statemant for ﬁhe’
corr=sponixn; formal parameters in the theoren definition,
Before each substltution,' the definition, the ,form;l
parametars, and the actual parameters are converted to
suffix form. The proof checker then checks the hypotheses of
the substituted theorem to see. whether each hypothesms 1s in
ghe pramisss known at the | present tlme. If so, the
|

éOnclusion of the substituted theorem is deduced and is

appead=23 to tha current premises. To make this process more

clear, let us consider several theorem zalls. For example,

the call SUBST1(a0,B0,X,X.GT.0) will produce the premise B0
> 0, if we know that A0 = B0 and that A0 > 0; since the
thaorem namel SUBSTA is defined as:
SUBSPI(P,Q,R,A(R))=P.EQ.Q,A(P).IMP.A(Q)

which says that if A(R) is an assertion; P = Q, and A(P) is
a pramise, th2n A(Q) is also ‘true, uppose e need the fact
that (A1+B1)+C1 = A1+(B14C1); we can call the theoren 32
iith A1, B1),aud,C1’as the actual parameters. A2 is defined
as:; ; , v :

A2 (P,2,R) = (P+0) +R. 0. P+ (Q+R)

‘This is a2 tautology which states the associative law of

addit ion. .

Soame simplification are donsa automatlcally by the

1proef checker. Aill 1nteger arlthmetl assertlons, sdch as
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1+H = 2 and S5+2 > 3, are verified directly without applying

any theoraas, Equality is considered to be reflexive. If

B2 A2 is a hypothesis of a theorem in its definition, and

Aﬁ B2 is true, thén, “in the deduction process of this
theo;gm call, B2 = A2 is automatlcally derived from the fact
that A2 = B2, Since all pattern matching is conductei
iqternally‘ in suffix form, expressions are free »of
p;renthésas and are_ﬁin a:kind'oftbasic: canonical form. For
examgle, ((A3+B3)+C3) has the same form as A3¥BB+C3
internally; but ((A3f83)+23) is not the same as A3+ (B3+C3)
internally. | o

At the end of a proof,iali ‘the statemants in the
conclusion part of a verification condition should be

deduced at 1least once in crder to complate the proof >f

correctness for this verification condition.

With the specifications (see Appendix II) provided

'by>NASA, BADIFD has been pfoved correct. Since EADIFD has nd

loops,"thevtérminétion of the program is guaranteed. An
instrection constancy gsssg.t.sgu (Ica) for the problem of
progran self-modificat;on is in svery’éssertion; this says
tﬁatr the orogran has not been modifiéd. In the oase of

EADIFD,iICA remains truoe throughout the 'ekecution of the

progtam.‘because the progran is absolutely purs - i.e., it

contains no Lnstructlons that can. wmodify it uander any

conditions. OverFlow analys‘ . is done by' placing



- 16 -

restrictions on some instructions. Thé cohsiétency of fixed
ﬂie point scalingy is <checked by the verification conditon
generator, which examines the scale of the operands for
sach kind of arithmetfc'insﬁruction. \ |
_Due to the fact ‘that EADIFD has four exits;iiour
proofs, s2ach with one exit declared‘ as true agd‘ othégs as
false, have been coﬁpleted; Eaéh: éroofi has ihitial
assertion ani f;nal assertions as given below.
The first proof has assértions dééiéred as:
Initial assertion: SPEC, CEXITO, .NOT. CEXIT1,
.NOT. CEXIT2, .NOT. CEXIT3
Final assertion at exit 0? PCMD = PCMDO2, RCMD = RCMDI1T,
. RCMVLD = RCMVLDOU
{L Final assértion at exit 1: .FALSE.
Pinal asssrtion at exit 2: . FALSE.
Final assertion at exit 3: .FALSE.
Tha sacond proof has assertions declared as:
Initial assertion: SPEC, CEXIT!, .NOT. CEXITD,
.« NOT. CEXIT2, .NOTk. CEXIT3
Final assertion at exit 0: .FALSE. |
final assertién at exit 1: RCMVLD4#$O, PCMVYLD =0
Final assertion at éxit 2: «FALSE, |
Final assertion at exit 3: .FALSE."
Tha thirdféroof has aséert;ons¥declared as:
‘Initial assertioni SPEC, csximz,[.NOT.4czxxro,
| . NOT. CEx:T1; .NOT. chf:3.'
| {&f  Final assertion at exit 0: .FALSE. ’

Pinal assertion at eXit 1: .FALSE.
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Final assertion at exit 2: PCHMD = pPCMD03, PCMVLD = O,
b RCVLD = RCHVLDOU
Final assertion at exit 3: .FALSE.
| Tha fourth proof has assertions declared és:
Initial assection: SPEC, CEXITS, .NOT; CEXITO,
.NOT. CEXIT1, .NOT. CEXIT2
Pinal ‘assertion at exit 0: ;FALSEN
Pinal assertion at exit 1: . FALSE.
Final assertion at exit 2: .FALSE.
Pinal assertion at exit 3: PCMD = PCMDO3, RCHD = RCMDO1,
PCvHVLD = PCMVLDO2, RCMVLD = RCMVLDOY
tha Jefinitions of CEXITO, CEXIT1, CEXIT2, and
CBYIT3, together with the basic conditions leading up to
them are listedkas follows:

CEXITY = CVCRUZ .AND. TEXITO

CVCRUZ = CFD112 .AND. TVCRUZ
TEXTIT) = (GUID3D.NE.O)  AND. (MDA.GE.HRAD) .AND. (TIMER
.E). BINTME) | |
CFD112 = .NOT. CEXIT?
= (LOCFoos.EQ.O)’.OR. (GSFDOZ.EQ.O) .AND;

TYCRUZ

| | (GSBSNS.EQ.0) |
| CEXTT1 = (IMEFLG.EQ.0) +OR. CCRUZFD _AND. (GUID2D.ED.0)

 CCRUZFD = CFDIN1 .OP. CFD2 .AND. (LOCEDO 3.EQ. 0)

3kCFQIN1,= (TMEFLG,NE.ojk.AND, T1CRUZED

cED2 = CEDY . AND. (LBS.EQ.0) .OR. CFDIN2 .AND. .NOT.
- | TFD3 .AND. (GUID2D.NE.O)

'{:}  picruzFD = (Aﬁﬁ(pcumwn,'m12),Eq,0) ;OR.'(E;SON.EQ.O)

.OR. (GRUND.NE.O)
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CFDU4 = CFDINZ‘.KND.v(TFDB .OR. (GUID2D.EQ.0})

CFDIN2 = (TMEFLG.NE.O0) .AND. .NOT. T1CRUZFD
TPFD3 = (ABS(YETAO1) -LIMLOC.LT.0) .OR. N(ABS(PSIEO1)-
DEG2) .LT.0)

CFD15 .AND. (GSVLD.EQ.0) .OR. CVCRUZ .AND.

CEXII2
TEXIT 2
CFD15 = CFD11 .AND. .NOT. TVCRUZ
TEXIT2 = (GUID3D.EQ.0)'.oa,,iVCana .AND. (PCMVLD.NE.O)
CPD52 = CLANDED .AND. .NOT. TFD7
CFD8 = ZFDT .AND. (HRAD.LT.A1200)
CPDY = CCRUZFD .AND. (GUID2D.NE.O)

CFD]O = ZFD9 .OR. CFD7 .AND. (HRAD.GE.A1200)

{j‘} CLANDFD = .NOT. CFDIN1 .AND. CFD2 .AND. (LOCFD03.NE.O)
.IR. CFDU2 |
»pD7 = (YETAO1*PSIE01.3T.0) .OR. (LOCSTROT*¥PSIE01.LT.0)

.OR. (N(ABS(PSIEO01)-DEG20).LT.0)

CFD7 = CLANDFD .AND. TFD7
CFDY42 = CFDY . AND. (LBSQNE.O) .AND. ({LOCFDO3.NE.O)
CEXIT3 = CFD15 .AND. (GSVLD.NE.O) .OR. CVCRUZ .AND. TEXIT3
TEXIT3 = (GUID3D.NE.O) .AND. ((MDA.LT.HRAD) .OR. (TIﬁER
.NE;~BINTME) . AND., (PCMVLD. EQ.O0))
(Here ﬁhe’symbol w=tt stands for‘"is eqdivalent to'.)
‘Tha ieEinitiohs of Rcmoo1, RcvaDou, PCMDO1, PCMDO2,

PCMDO3, PCHMVLDO2 are:

RC1DO1 =,SRL3T(N(RLFDOU-ROLL). DEG25)
 RLEDOY = N (SELMT (n (ACO2-RLEDI 2) /2%%2/TAU3, DEGA)*DELTAT#
RLED02) o | |
ACO2 = .IF. CFosz'.THEﬁ.vAo.,ELSE.,,zf; CFDS .THEN.




SRLMT (LOCSTR)1, DEG!5) .ELSE. SRLMT (AC01, DEG25)
ACO1 = .IP. ZFD9 .THEN. LATSTR .ELSE. LOCSTRO1
LOCSTROY = - (SRLMT (N (TP205-TP103), LIM180)*2%%3)

TP133 = ,IF. (LOCOCO4.EQ.0) .THEN, TP103A .ELSE. TP103B

TP103A ='N(N(YETAO1/PERIOD/pERI0D*K5—TP102)/TAU1*DELEAT/
2%%3+TP102) ﬁ ’
= N(N(SRLMT(YETAO1, LIMY)/PERIOD/PERIJD*KS-TP102)

. « TP1038
' | /TAU1T*DELTAT/2%*34+ TP 102)

TP2)5 = ,IF. CFD52 .THEN., N (TP203-TP702) ;ELSE. TP20 3
L0OCOC)Y4 = . IF. CFD3 .THEN. SET .ELSE. LOCOCO2

YETA01 = MULT (LOSDEV, K1)

TP1J2 = .IP. CFDIN3 ,THEN. O .ELSE. TP1
TP203 = GS/PERIOD*K6*¥PSIEQ1*KDAMP*2%*2
TP702 = ,IF. CFDIN3 ,THEN. O .ELSE. TP7

L0CYCH2 = .IF. CFDIN3 .THEN. 0 .ELSE. LOCOC.

PSIE01 = N (TK-RWYHDG)

i

RCMVLDO4 = .IF., CFD12 ,THEN. SET .ELSE. O
PCYDOT = SRLAT(N (- (TP603*FDBKG*2%%3) +GAMCHDO1) , DEGE)
TP603 = N(PITCH-TP502)

GAMZHDOT = N(LGAMCO3-GANMA)

TP502 = .IF-’CFDINB‘.THEN. 0 .ELSE. p5
LGAYCI3 = . TP. TFD155 ,THEN;’LGAMCOQJ.ELSE.TTLGkﬁCO‘
'LGA&COUF= .IF. TPD156 .THEN. TLsancf .ELSﬁ;bTLGAMCQ
PLGANSD = N(SRLMT(N(AO-LGAMCO;)/TAUS/2**3,>iIM?ﬁ)*ﬁELTuT
 eieamcoz) | e
TLGAND2 = N(SRLﬁT(N(GA&MACO1-LGAMCOZ)/TAUSJQ%*B,kLzapa)*’
O B DELTAT+LGAMCO2) L o

PLGASS1 = N (SRLHT (3 (- (¥ (N (GAMMACOT+SSA) #65A) ~GA¥NACDT)
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-LGAHCOZ)/TAUS/Z**B,LIMPR)*DEITAT+LGAHCO2)

LGAMC)2 = .IF. CVLAND! .THEN. GAMMA .ELSE. LGAMC

PCMDO2 = N (N (SRLMT(SRLMT (VERSTR, C5B15) /VGS/2%+2/KHD/PIB2,
'DEG6) - FCMD) /C 3B2*¥DELTA T/2% %2+ PCHD)
PCMDO3 = .IF. CYCRUZ2 .THEN, PCMDO2 ,ELSE. PCMDO?

PCMVLDO2 = RCMVLDOY
Abbreviations such as SPEC, CEXIiT0, CFD12, and

LOCFDO6 ars used to make assertions more readable and to

save space. Appendix III contains all the proofs, and the

complets szt of abbreviations, as well as their definitionms.

Input aad Qutput Files

The varification coﬁdition generator and the proof
checker are used spearately; 'the verification conditions of
a progran have gznerated first and then to be proved.

In order to use the verification condi tion

gensrator, the programmer has to provide the input-output

,specifications; the scales of prbgramk variables, the

abbraviation definitions, 'and a set of assertions and
termination sequences at specific points in the program
which must have at least one assertion and one termination

seguence “for each loop. An assertion has ths same fora as a

, Boolean~J&Xptessiodrwritten in Férttan, with .EQ., ,.Nﬂé,

.GTey, +LE., «LT., .GE. as the relational opsrators and

.NOT., .AND., .OR., .INP., .EQV. as the logical operators.

‘,;TRUE. andi ., FALSE., are the 1logical conétantsi For examplé,

 TMEFLG.GE.O and ILSON.NE.O.AND.3RUND.NE.D are the typical
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assertions uased in the prcof of EADIFD. A termination

sequance is 1 saquence of non-nsgative integer expressions

associated with certain asseréibﬁ points. Functions such as
ABS(?E, MAX (P,Q), andriﬁD(§,Q) are used in the usual sense.
A user-defined fﬁpction must be- declared in the theoren
library beforé using it. The system also handles arréyf'
‘ feférenﬁesk and has special assertions to declare it;
although no array reference occurred‘iﬁrEADIFD. The QuﬁpaﬁA

contains a listing of the program with assertions; ‘the

specifications, the scalings, and a set of verification -

conditions. An option <c¢an be chosen to punchv the
verification conditions intoc cards for the preparation of

ths input to the proof checker.

-
ht}

A proof pfOcedure, a set-up to prove a veiification
condition, is a Dbasic input unit to the prbof checker. ' THe "
ptodf checker takes thé file of the tbeorem library,vthe
spacifizations, the abbreviétionfdefinitions, and a number
of proof procédures as'iﬁput. A proof procedufe,consists of
the hypothsases andk'the . conclusions of a verification
condition, the names of-the éheorems to be used, and a set

of theoran calls. Tha output is in the following format:

COMMENTS
*** ..~..'..V.,>.I .
E P




HYPOTHES ES
H1: “.v‘r'-.-ﬂ.

H2: o-'oocoo

. -
!
P
) .
. L]

HB?: coeeses

CONCLUSTIONS

C1: csceece

THEJRENS USED
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T ceenenn (with theorem definition expanded)

T2t veeeeen

' rk: ....’l.‘C

PRIIF

THEOREMS

HYPOTHESES

CONCLUS IONS

. B



o TR ATERERETEEAT

o TERTERTT e VL TG
e TR TRy T L TR T ERAReTE T

-2‘3-

(theorem call) (the hypothesis (the conclusion

part of the part of the
theoren éall) theorenm call)

|
*kx%% Q, E., D, ***¥k (or the error message which

states the reason why this proof is not comnpleted)

A distinct identification label which has the form
of ™in"™ or "Cn" with n as an integer 1is assigned by the
system for each hypothesis or conclusion, raspectively. When

, T
an intarmadiate result is deducesd from a theorem call, the

result is ilsntified by a label of the form "Ln".'ifs?a )

conclusion is deduced,.the conclusion part in the output of
this thsorsm call is denoted by a label of the form "*Cn",
where the "*" is used to indicate that the nth conclusion of
this varification condition has been proved. The use of
these labels is for the purpose of making each proof step

clearer in the output of the proof checker.

i
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EDUMP = 1
£STLIMIT = 500000
EMAXLNGTH = 32700
EANCHOR = 1

ETRIM = 1}
D1GIT = *0123456789°
QCTAL = 901234567 .
ALPHA = ’ABCDE#CH[JKLMNDPQRSYUVIXYZ’ e
VFCD = 9 8% VERIFICATION CONDITIONS “!
= AER® ! R Fo B
CRD. = (% l I_I'I gt l o/tf' o(c" ., ‘ ' = |

oo ] RPDSCOD)
CALDEL = s pan/<>=anl )
CHAR = DIGIT ALPHA

v A e o e e s

|
|
|

DEC IMAL = (SPANIDIGIT) { te* SPAN(DIGIT) | SPAN(DIGIT) "¢ }

SPAN(DIGIT) ¢ o0 SPAN(OIGIT))
QUTPUTE P TITLE®s « *C1H14132A1)°)
DEFINE (¢ CURTHLL) LoY*) L
DEF INECTCLTIX()1®)

DEFINE(® CNDCCIX04X1%)

. DEFINE(*CONV(XYXO0eXLeX2°) . |
DEF INE ( * ENOPCODE(XeYI X0 *)
DEFINE(S FRT (X0) X1 3 X2, LINESI )
DEFINE(*ETSBIXsY)* 2 " :
OEFINE(® EVL IX{X)TXsX0eX1sX2%)
DEF INEL* INST(X.YI X0}

DEF(NE('M&CR()X-MACTXT-NACODE;ARGL(ST-HACNAN.ARGS;ARGNO"
DEF!NE(’MACEXP(X)XO'Xl.XZ-B.ColXqARGNO‘ARGLIST'MACODE,A'D

DEFKNE('NOSPACE(X)')
DEFINE('OUTSTMT(X)U‘)
DEFINE(‘PUNCHCARDS(X)Y.Z')
DEFINE('REPLACE(A-B.C)X.YwZ’)
DEFINE('RSTRIX(X)[.XO')
DEFINE('SCALE(XIXI.XZ-XJ.X#.XS');
DEFINE(‘SUB(X)XO-XI-XZ-KB'lX') I
DEFINE('SYXLBL(X)‘) e

MACRU)

MCEPLY = TRIM{INPUT)
OPCODE = TABLE(S0)

X . =-1" v

X = 'LDALDOSTASTOSTZANADRAADDSUBADS'
ENOPCODE (X+3) i .

X = 'SBSMPYINCDECTNETRATRMTRPYRZ'NZ'
ENOPCODE (X 3) ‘

X = 'lASSALSARABSCMAHLTSEXXAODlVBTD'
ENOPCNDE (X s3) : . .
X = 'DTBLAQSAODPADPSSLLSLRBSSGENEQUENDREM"
ENDPCODE (X¢3) st
X = 'ﬁDDOSUBOADSOSBSOINCODECODPAODPSO'
ENOPCODE {(X+4)

SYMBOL = TABLE({504+10) ~ - :taBd)

CLRTBLU)

ASST = ARRAY(*S0*)
CPGN = ARRAY(?30+5°) -
TEXT =‘ARRAV('300-8‘)

SYMTBL = ARRAY('!60'6') . 3 (BBA)

P
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‘tt'Q‘.Ot‘t#t“‘t‘.tt‘.t‘ttttt .
. DEFINE(SCLTIX(I L) * ~
tt‘ttttt‘tttttlyttttttﬁt##‘t.tl .
* COULLECT INDEX OF VARIABLES .
§5 CLTIX CLTIX = . ~
56 I =0 : . D ———
$7. CX1 I = LT(I.SYMX) I # 1 || :F(RETURN ) .
s8 CLTIX = CLTIX %3¢ SYMTBLCI,a> seexyd . - ) -
#t‘."“t‘.tt.t‘.'ttttt‘t.““t -
e DEFINE(*GLRTBLIIIVY®) .
.t‘t‘t.t‘tttttttt#ttt*ttt‘tt#t . . . .
59 CLRTBL.  SYMBOL = CONVERT{SYMBOL.+*ARRAY®) :F(RETURN) . -
60 . -’ ¥ = PROTOYYPE(SYMBOL) ‘ .
61 CY BREAK(®et) o Y . -
62 L1 =1 ) .
63 CL1 SYMBOLCI 52> = - S R . .
64 = LT(leY) 1.+ 1 :sfcLy) . ‘ -
65 SYMBOL = CONVERY(SVHSDL.'TABLE') 2 (RETURN) .
’ ttttttttt‘t't"ttt#ttlttttc#tt . ¢
* DEFINE(*CNDC{IX0+X1"*) . - §
‘tttttttmtttittt#t‘t“‘,#t‘t“ . :
66 CNDC  EANCHOR = 0 = i o ' . | i
67 X0 = CON RS . i
68 . CON = : . . !
69 CNDCI X0 DIFFER(X0) BAL « XI {*s¢ | RPOS(0)) = ' :F(CNDC3) . 3
70 HYP (*.% | POSL0)) X1 (*+* '] RPOS(OM) SF(CNDC2) . - l
12 X1 PO5(0) BAL RPOS5(0) = :S(CNDCI) : S . , i
72 CNDC2 CON = CON %o* X1 3.(CNDCL) : . . . ’
73 CNDC3 - EANCHOR =.1 ‘ . -
A CON * 59 = $(RETURN} .
BESEEESRSESEEESER A SESEE XSS RER o »
. DEFINE{®CONVIX) X0eX1g X2%) . . -
.tt‘.‘ttt‘tt‘t‘tk#t‘tt*tlt‘t#“ H -
* CONVERT: ‘OPERAND INTD 1TS OECIMAL EQUIVALENT ‘ .
N * O <OCTAL INTEGER> . ~
. ® <GENERAL DECIMAL> | <GENERAL DECIMAL> B8 <INTEGER> .
; & MIXED : DNE TAG AND ONE OECIMAL OECREMENT OR INCREMENT . ; .
e *® SVMBOLIC ; : . hd
75 CONV. "X (*¢® | 9=¢ | ooy o X0 *Q* SPAN(OCTAL) .+ X1 POS (o). TF{Cv2) ‘e
.7 % S OCTAL: NUMBER . E : : .
e L T6 CONV = LT{(X1.8). XTI IF(CVL) - -
R £ 4 : CONVi = IDENT{X0e®=*) *=* CONV 1(cviey .
78 CV1 X1 DIFFER(XI)} LENL{I) « X2 = SFE(CVIA) - . -
S 79 CONV.= CONV & 8 # X2 Jeevey .
‘80 CVIA  CONV = DIFFER(X0e*+%) X0 CONV .
81 CV18 CONV = CONY 8/2#%23° 2 (RETURNY .
e : . % . SCALED DECIMAL NUMBERS ) . e
. .p2 cys . X (*#e | ®-e | POS(0}) + X0 CECIMAL o CONvV RPOS{0) SF(CV2A) ..
83 CONV = CONV ¢ /28$23¢ £ { RE TURN) : .
- D8k CVEA T X ATeY | ews | 29) o X0 DECIMAL .« CONV. *8¢ (eer | 00 |00y o XE . - g
i SPAN(DIGIT) « X2 RPOS(0) SFLCV3) ) - . - _— '?
. a5 " CONV = EDENT{XI.*~%) CONV ¢2&%¢ X2 : (RETURN? . . -
86 CONV = CONV */72%%* X2 ::(REYURN) .
. s MIXED EXPRESSION b : . |
87 cv3 X BREAK{®+=*) o X0 LEN(I) « X1 SPAN (DIGIT) @« X2 sFicva ) . - j
as JUSYXLBLIXO) IECS{E *CV3A®Y) . -
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98

99
100
101

102
103
104

105
106
107

109

110
111

13
114
115

117

~ 1ta
19
120

L p2y
122

123

108

1’

116

IX = SYMBOL<SXO>
IDENT(IX) SS(S(E *Cv3B*))
IY = SYMTBLCIX, 2>
IDENT(IY) 2S(S(E *CV3n*))
IY = EVALLLY *. slixp o.0.ox2) -
. IX =1
‘CVJA XDEN'(!Y.SVMTBL([X.Z)) s5(cv3a)-

IX. = LTCIXeSYMX) Ix & 1 3SICVY3AIF(S(E *CV3IA*Y)
Cv38 @ SYMTBLCIY 1> *Ci%. REM o+ CONV 'SCRETURN)

& . SYMBOLIC ;

CVA - SYXLBLIX) IF(SLE *Cvaar))
EX = SYMBOLCK> )
IDENT(IX) IS(S(E *Ccvape))

SYMTBLCI X9 1> *Ci* REM . CONV SS(RETURNIFISIE *CVAC*))

SEERS AR ENEIERERLEE RSB EERR NS

* DEFINE(* ENUPCODEI XsY) XO*) : .
SEEEEE S SANR L P RERA R RS ER T RS &

. ENTER DPCODES INTO OPCODE TABLE

"ENOPCODE X LEN(Y) o X0 = SF(RETURN)

OPCODESX 0> = IX
IxX = IX + 1 : {ENOPCODE)
hdiadd A A EL L L LT FEEY Y Ty PY PO,
* DEFINE(*EYSBIXsY)* ). .
BAEAdd iR X 1T PER T IRS PR It
* - ENTER: SYMOOL INTO SYMBOL TABLE .
ETSB  SYMX = SYMX + 1
: SYMBOLCX> = $YMX
SYMTHLSS YMX s 1>
SYMTBLCE YMX +3>

Y

LRSI ]

IOENT(Y,0ve) X IS{RETURN)

SYMTBLCSYMX o3> = IDENTI Y, ®A2 ) x : (RETURN)

b d 2L AL EST XD P T T R P Py sarpny -
* DEFINE{PEVLIX{X ) IX X0 4 XI s X2°) i
had A AR IR T F R XY T P TP prveey

k3 EVALUATE THE EXPRESSIONS: X IS AN EXPRESSION OF: LABELS(LOCATIONS)
E Iy IS A GLOBAL VARIABLE WHICH CONTAINS THE CURRENT LINE COUNY

EVLIX X BREAK(T4=%) ., X0 LEN(I) & X1 SPAN(DIGIT) « x2 RPOS(0)

IDENT(X0 %) 1F(EX0) . —
IX = EVALITEXTCIY.8> ¢ ¢ X1 ‘¢ ¢ xp)
EVLIX = Y : .

EXOA ~ IOENTIYEXTCEVLIXe8>eIX) =  SSCRETURN)

EVLIX = LT(EVLIX,LIC) EVLIX 1 -S(EXOAIF(S(E PEVLIX2%))

EX0 IX. = S5YMBOLCXO>
’ IDENT(IX) - ISUSCE *EVLIX1v)) .

IDENTU{SYMYBLLIX 4 ID5°L %) . 3IF(S(E SEVLIX1Y))

IX = EVALISYMTBLCIX,3> ¢ ¢ X1 s s ¥xp)
EVLIX = 1v T(EXOA)
EX1 SYXLBL{X ) SEOS(E *EvLiIX29))

1 X = SYMBOL<X>
©OBVLIX = DIFFER(IX) LDENTI(SYMIBLSIX 15,
L PSURETURNIF(S(E SEVLIXIY))
‘tOt.tttttttttttOttt‘ttt‘ttttl-Qttttt.“
. DEF INEU¢ FRT (X0 ) X1+ X2 LINEW 1 * )

k‘.‘.“tU“‘%'t“t““‘.“‘.y‘#‘#“......

EAT. . LINE =
I =0 .
FRTO ~ X0, DIFFEA(X0) BAL o X1 (*.* | RPOS(0))

.

‘L) SYMTBL(!X.B)

= tF(FRYT)

PAGE
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D

L er
128
129
‘330
1312
132
133
134
135
- 136

137

138

139

140
141

142
143
144

185
146

163

164

165
166
167
168

170

171
arz
1A

FRTL N = SIZE(X1) 7 22 + 1

EQUI+¢S) GT(Ny1) ISCFRTS)
FRT2 X1 LEN(22) « X2 = IF{FRT3)
L CLINE. =L INE- RPAD(X2422)
1=0+1
EQlleb) ISIFRTS)F(FRT2) ‘
FRTI LINE = LINE RPAD(X1e22)
=0+ 1

FRTA  EQL1.6)  IFLFRTO)

OUTPUT. = LINE

I =0 : : ‘ .
LINE.= . $(FRTO) B : ;
FRYS - QUTPUT = LINE ) §

FRT6 X1 LEN(132) o OUTPUT = 3S(FRT6)
’ IDENT (X1} 3SC(FRT)
1 = SIZE(X1) / 22 ¢ 1 .
LINE = RPAD(X1+1 % 22) 2{FRT4)
FRY7 . OUTPUT = LINE ${RETURN)
SESEF AR S A ALXEEGE R XS ELEREEAEREX
- " DEFINEL®INST{X:Y)X0*) -
SEFESXES ISR ENASRESEAEE X REER AN
* REPLACE *#4S [N X 8Y. Y
INST. X BREAK{*'#') < X0 LEN(1) = X0V ISULINST)
INST = X S{PETURN)
CEAEEREEERRE ISR EEREE R R KRR S X
* ‘ DEFlNE('MACEXP(x)Xo.xl.xz.a.c.lx,ARGNO.ARGLKST.MACDDE.AO)
L I D A AR ARt bl dobhbdind |

& MACRO EXPANSION SUBROUTINE 3 EXPAND MACRDS IN X BY 1TS DEFINITVION IF

SR EECEAES LA RN KEEREEURRERRE S
MACEXPR MACEXP =
%,MACEXP = EQ(MCEPLV»0) X 2 S{(RETURN}
A =1

.

MP1 X (SP&N(LDEL) | NULL) X0 SPAN{(CHAR *$°) « X1 RD & X2 = F(MP6)

1X. = MACROLX1>

IDENTCIX) ~ 2S(MPS)

" ARGND = MACTBLSIK. 1>

ARGLIST = MACTBLLIXe2>

MACODE = MACTBLCIXW3>

EGCARGNO4O) TS (MPA)
MP2: EQ(ARGND 1) $S(MP3)

oK BAL e € tet = IF(S(E *MP1))

DIFFER(C) ~ IF(S(E *MP3*))

¢ = MACEXP(C)

ARGLIST BAL o B *s® = IF{S(E *MP2°))

MACODE = REPLACE(MACODEB,C) :

ARGNO = ARGND = 1 = $(MP2)
NP3 X BAL s C *)F = IF(USLE 'MPL*))

DIFFER(CY ~  SF(SLE *MP3'))

C = MACEXP(C) -

8. = ARGLIST

MACODE = REPLACE (MACODE : B4 C)

U MACEXP = MACEXP RO MACODE HMp1)

MP4 . MACEXP = MACEXP. MACEXP(MACODE} HE 8]
MPS - MACEXP = MACEXP X0 XL X2 T qMPL)
MP6 A = LT(AGMCEPLV) A & 1 2F(RETURN} . !

¥ = MACEXP = 2(mMP1} :

6 6 0 8 6. 0 88 8 0 8 0.0 9 6 3 5 08 0N s s 0o

«ANY o

PAGE
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|

:

209

. ‘.#.t“t‘.ttt#.‘t'.“““‘.0‘3

174
175

176

177
t78

179
180,
181

182
83
184
185
186
187
188
189
190
191
192
193

- 198

195

196

197
198
199
200
20k
202
203
204

205

* DEFINE(® NACR()x-MACTXTTMALDDE.ARGLISrdﬂACNAM'ﬂRGS|ARGNO.)
I T I e T SR P L T S DT
* MACOR IS THE TABLE WHIH uOM:AXNs MACRG NAM»S.”‘

g o e .
& MACTBL IS THE ARRAY WHZIM CONTAINS # uF ARGUMENTS, MACRO ARGUMENT LIS «Te AND

‘% 'MACRO DEF INITION

MACR MACX = 0
TITLE = R
QUTPUT = *—=—" USER DEF [RED MACROS ~-—*
oUTPUT : i
MACRO = TABLE(30:30}
MACTBL = ARRAY(?130:,4°)
TYPE = *P*
MO0 MACTXT =
NOL % = TRIMCINPUT) I
TOENT X, $2222232222") $SCRETURN)
TYPE = TDENT(Xs*1111111111°) *E° $S(MO1)
GUTPUT = X o
IDENT(TYPE, "E*) $S(MO1)
X LENC79) o X oC* 1F(MO2)
MACTXT. = MACTXT X  :(MO1)
MO2 - MACTXT = MACTXT X ‘
MACTXT BAL o X 9=* REM o MACODE ** IFUS(E *MOL®)).
ARGND = 0 e
CARGLIST = '
X BREAK((") « MACNAM LEN(1I) RTAB(1) o ARGS *)* 1S (MO3)

% (ANY(ALPHA) SPAN(CHAR) RPDS(O)D e MACNAM  3S(MO&)F(S(E *MO1°))

M03 ARGS DIFFER(ARGS) BAL + X (®e* |} RPOS(O)) =TT IF(MOe)

ARGHO = ARGNO ¢ I
MACEDE = REPLACE(MACODE e Xe?$% X) i
ARGLEST = DIFFERCARGLIST) ARGLIST ®+8° X :5(MO3) |
ARGLIST = *3° X $(MO3) .
({13 MACX 3 MACX #+ 1
MACR{} ZMACNAM> = MACX

MACTHLEMACX s 1> = ARGNO
TMALTILCMACK 92> = ARGLIST
BACTILCMACK 44> = TYPE

HASTALCMACK ¢ 3> = MACODE (MO0

' #it.‘—&‘%*tt.‘t‘ (232322222232 32 %

i DEF INE( S NOSPACE(X) Yy ~ 7 -

206
. 207

208

or2

..“ttv&tzttt#tt“t.‘ttt.tt.tt‘
NOSPACE LANCHOR =0
NE1 X1 b= $SINE1)

MOFPACE = X =

ERMEHOR =1 | 2{RETURN)

AR REHERE SFRFECSNEEEEETC AR SRS -

.
‘t‘.tttt#t#*tttl.'tttttli#i*tit
CUTSTMT W = SIZELX) 7/ 20 + 1}

QUTPUYT = GT(STMTND 4+ We6) STMTS IF(OT2)
W
{APAD(XsW & 20) 3¢ RETURN)
STMTNG + W
EQUSTMTND6) 0 LF(OT1)
STMTS X

2 (RETURN)

o 8 o6 0o ¢ 9 o
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TRTEEE R

i
B

1 i
i ) . ' B
Hraie . :
3 . ¢ - |
R T ) 1 :
§ oo . -
§ PAGE 6
CEo 218 OT1 - STMTS = STMTS RPADIX.20 * W) $(RETURN) .
A : ‘t0.“‘!1"‘!‘Otl.t.ttt..tt.tt o -
% ‘- DEF[NE('PUNCHCARDS(X)V.Z') .
; % i tl‘t.‘t‘t.t‘tt‘tt!‘!t‘#xtt‘t... .
{ e © 219 PUNCHCARDS . . ~
220 EANCHOR = 0O . EE——
: 221 Pst X s3v = ¢ge $S(PS1) .
Bt 222 EANCHOR = 1 - . -~
223 PS2. PUNCH = LE(STZE(XDs79) X. = :SURETURN} .
: 224 X LEN(T79) o Z = : .
o 225 PUNCH = 2 *C®  :(PS2) _ .
: : 0.“0#.4#“000":‘ SRS EXARES REE . . - .
e DEF INE(#REPLACE(AsB4C YXe¥eZ) | -
~ “"‘t.tﬂ’.“tttt‘ EERESEEE KRR Y -
‘ ‘s REPLACE ALL B'S IN A BY C .
. 226 REPLACE < REPLACE = - .
= 227 RE1 A (SPAN(LDEL) | POS(0)) « X SPAN(CHAR *$') « Y RD « Z = 3F(RE3I) . -
228 IDENT{B,Y) - :F{RE2) - .
: 229 “REPLACE = REPLACE X €. Z  I(RELl) .
b 230 RE2 . REPLACE = REPLACE X' Vv Z I(RED) .
: 231 RE3 - REPLACE = REPLACE A 2 (RETURN) .
SLOIESPEIEEKEESRE S LK ERIRERESE - . Y
LT . DEE INE{* RSTRIX(X) 1 +X0*) . .
N AN EEREARE LS RE R EERE AR EER RO RS .
i "€ . RESTORE INDEX. OF VARIABELS .
- 232 RSTRIX T = L, : - . . » .
o 233 RX1 X *it BREAKIYI®) o X0 = IFI(RETURNY. . . R e e
) 234 SYMTELJL+4> = X0 e,
fad 235 I =1+ 1 IRX1) -
. t“.“.t‘t.t'.tt‘ttQ.‘tt‘t . -
. DEFINE (% SCALETK) s X1 eX2¢ X3 XAeXE? ) .
i S SESEERE AT LS KSR E AN RSN LSS .
TRV : 236 SCALE } .
— ; - B . 237SEL. X DIFEER(X) *(* BREAK(®,*) o X2 %et BREAK(®+*) o X3 *,° .
‘ : C + BREAK(* ") o X& ®,* BREAK(®*)}*) <« X6 *)* (*,* | RPOS(O)) = L.
S : : . + SF{RETURN). ‘ .
......f.* ot : S 238 X5 = SYMBOLLCX2> : -
T C ~ 239 IDENT (X5) tF(SE2) ' i i . e
PER 240 ETSB{X2eX3) : o .
: [ : 241 S SYMTBLLSYMX $63 = X6 : . .
§ PRt 282 SYMYBLCSYMXs5> = X4 : (SE1) . -
i 243 SE2 - IDENT(SYMTBLIXSe1>.X3) IDENT(SYMTBLCKS 5>+ x4) ISISELIF(SIE *SEYI) &
i “{ - N T TP R R L S L it ) .
f o . DEFINE(*SUBIXIX0eX1eX2e X341X") : ) . . : -
; Ot't‘...#‘("*'.ttt*t'ltt“t“t" . N ) !
: « APPEND INDEX TO VARTABLES. IN STRING X . |
L 2a4 SUB . SUB = . i
: 285 S80 IDENT(X) IS(RETURNY . .. : . A ’ |
‘ - 286 X (SPAN(LOEL) | POS(0)) « XO SPAN(CHAR. *$') « X1 RD «+ X2 = . ‘
= v TIPSR ). L . . i
e 2a7 X1 *s¢ :5(s82) .
: e 248 SYXUBLIX L) F(SBL) . ) ‘
: ~ 249 SB2. . IX = SYMBOLCXI> . ’
. 280 %3 = DIFFER(IX) SYMTDLKIXe1>  :F(SB1) .
g ' 251 X3 *Ci* ({*=* | *v) DECIMAL )} « X1 RPO5(0) 1S(s81) .
! ~ 252 EQ(SYMTBLSIXe4> «0) :S1$81) .
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253 X3 (eVe |- IAf) © :S(SB3) ) o
254 581 SUB. = SUB X0 X1 X2 :{s80) . -
255 °'S83 . SUB = SUB X0 X1 SYMTBLCIX«4> X2 3(S80) .
256 SB4 SUB = SUB X : (RETURN) . :
- -0“..."}"““t‘.tt.t‘ttttt.tt . -
' DEF INE{* SYXLBLIX) ) .
.‘.t..t‘i‘ttt.t“?'*ttt.tt#t.ttt .
¢ CHECK WHETHER X IS A LABEL OR NIT . - L
' 257 SYXLBL - X PDS(0) SPAN(DIGIT) RPOS(0) IS(FRETURN) . S
258 X POS{0) SPAN(CHAR) RPOS(O0} ~ :F{FRETURN) . . b
259 x POSt0) *0* ~ :F(KRETURN) S(FRETURN) . P
260 E - —— ‘. ,__:
. .tt‘t"tt“.ttt.“tt‘.tt‘tt‘tt - 1
# . READ IN STATEMENTS . hed |
‘.‘Ottt‘t“tt‘tt.&*‘K‘&t“tt#t - ;
261 . . f
‘262 BBA - SYMX = 0 . - ,
263 ASTX = © K . L
264 CPGNTX =0 : . |
265 RETADO = * sUNDEF INED+* . - J
266 EXIT: = A —
267 SPEC = . ‘
268 TITLE = ¢=-= SPECIFICATION —=—* . ,
269 BBACO LINE = INPUT . 1
270 IDENT(LINE * 7777277777} 3$5(88A01) - ;
271 oUTPUYT = LINE : . -~ '
272 LINE SPAN(® %0 ) spm(' ) = .
273 SPEC = SPEC NOSPACE(L INE) :(BBA0O) .
274 'BAAOL CUTPUT .= . e .
275 . ¢ QUTPUT = . -
276 TITLE = 9=5= SCALING =~=* e .
277 BBAO . LINE = NOSPACE(INPUT) . .
278 - IDENT(LINE,. 8888888888") :s{BBA1) .
279 OQUTPUT = LINE : .
280 . SCALEILINE) 1 LBBA0) . -
281 BBAL - ETSBU*SAC*,*V*) s ETSBUYSRAYy *VY) .
283 ETSB{*SMQe49V*) 3 ETSBLSAQ*V?) .
285_ SAC = ) . -~ i
286 SMQ = o - . :
287 Lic =0 i Loc = o i R .
289 TITLE = - e » e
290 QUTPUT & #=<~ LISTING OF THE PROGRAM TO BE VERIFIED ——-* .
291 ouTPUT = : : . . )
292 880 - LIC = LIC e Q- . e
| 293881 INDREF = .0 . }
294 LINE = TRIMUINPUTY -
295 IDENT(LINE.*0000000000°%) $S(END) . . -~ M
296 ¢ IDENT (L INE, *9999999999°% ) IS(EEO) .
297 OUTPUT = LINE ] .
298 LINE SPAN('#%) SPAN(* *) = tF{(BBAs) .
299 LINE = NOSPACE(LINE) .
300 IDENT(LINE) :s(881) .
301 8B2 L LINEL = TRIM(CINPUT) .
302 QUTPUT = LINEL . .
263 LINED SPAN(*$%) SPANGS ¢) = tFE(8EI) .
308 IOENTLLINEL ) 15(BB2) . -
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73085 LINE = LINE NOSPACE(L INEL) :s(882) . i
106 883 . ASTX = ASTX #.1 R . B ;
307 UASSTCASTX> = LIC . *
308 TEXTCLIC o 1> = L INE . 3
309 LINE = LINE]L . ~ >
310  1DENT(LINE+?9999999939%) IS(EED) . ——
311 8B4 LINE GTUSIZE(LINE)«25) LEN(25) « LINE IF(BBS) . 'S
N2 LINE = TRIM(LINE) : N . - ;-
313 BBS  LINE LEN(6) o LABEL LEN(1) (EREAK(® *) o OP SPAN(® %) REM o OPND . ;
i + ]. REM. o OP NULL « OPND} IF(S(E *BBLYLY. - . . s
31a LABEL: = TRIM{LABEL) : -e b
31s IDENT(LABEL) :s(ess) - e . i
316 SYXLBL(L ABEL) IFI{S(E *BA3*)) . v
317 BBA  OP LEN(3) « QP *#%° RPOS(0) TF(E8B6) . . B
318 INDREF ‘=1 ) = ) .
319 10P = OPCODECOP> ' . ‘
320 CLEC15, 10P) LE(10P.21) :S(BCO)F(SIE *881")) .
321 886 10P = OPCODE<OP> . i
322 10ENTC IOP) IS(S(E *8B2*)) . i
323 : e e
I TSIY TR YYYTNLAIIRZS TR 212 £ 3 8 3 »
¢ STATEMENT "DECODING™™ 8 s )
,t...ﬂ#‘.t#tttt‘#tt.tt#!#ttt‘t‘ E ‘.
324 ' -
325 8C0 LINE LEN(7) = o .
326 REMA EQ(IOP:42) . 3S(8B1) . -
327 8sS EQ(10P.38) TF(GEN) - . -
328 IDENTCUABEL) IS(S(E *8SS0%)). .
329 IX = SYMBOL<LABEL> .. -
330 IDENT(IX) $5(0ss1) . . -
33 SYMTBLCI Xe13 (eU* { *vse | *ve) . :S(BSS2)F(SIE *BSS1*)) -
332 'BSS1 . SYMX. = SYMX + 1 .
333 . SYMBOLLLAHBEL> = SYMX . .
33a: TR = 8SYMX : : . .
335. 8592 TEMP = CONV(OPND) 2F(S(E *BSS2')) -
336 SYMTBUCI X415 = IDENT(TEMP*1%) ov* $S(BSS3) ) .
337 SYMTBLCIXel> = *ATY TEMP .
338 BSSI  SYMTBLIX,2> = LDC s -
339 . SYMTBL<IXe3> = LABEL .
340 . LOC = LOC ¢ TEMP $(8BY) .
& SUPPOSE THAT GENERATED DATA CANNOT BE CHANGED DURING EXECUTION e -
381 GEN . EG(IOP.39) SFLEQU) - . .
342 [OENT{LABEL) ISUSLE *GENO®)) : .
343 IX = SYNBOLSLABELY> .
584 IDENTCIR) - AF(GN1Y .
345 SYMX = SYMX 4 1 .
346 SYMBOLCLABEL> = SYMX .
3T CUNIRLE SN ’ .
348° GNI . X2 = ) . .
349 OPND BREARL(*B®) vBY REM + X2 . . .
350 SYMTBLCIXs1> 2 *C34 OPND. ~ IF(S(E < GEN2*)) . ¥
351 SYMTBLLIXs 2> = LOC [y
aga: T SYMTBUCTIXe3> = LABEL .
L a5y SYMTBLSIXeS> = IDENT(X2) *8B* :S(GN2) . ‘
354 SYMTaLCIX B> = X2 . It
354 GN2  LOC = LOC .1 (Be1)y . B




) B—

A Bt 1

356 EQU

AT AR A

EQUIOP.A0) . IF LENDS)

387 OPND x CONVIOPND) . IFLEU2).
. + EQUATE CONSTANT TO CONSTANT VARIABLE
S 3B L oo- SYXLBL (LABEL) tE(SLE "EQUL®))
359 1X = SYMBOL<LABEL>
360 SYMX = DIFFERLIX) SYMX + 1 . 3IF(EU3 )
. ©. a6t I1X = SYMX i b
e 362 EUZ | SYMTBLCIX 1> = *C3¢ OPND 7¢B8B1)
" e EOUATE LADEL TO ANDTHER LAREL o
363 EU2 - SY-XLDL(LABEL) tFIS(E YEGUL®))
~ . 36e I1X = SYMBOL<OPND> :
365 IDENTLIX) IF(S(E YEQU2*)); .
366 SYMX = 1DENT{SYMBOLCLABEL>) SYMX + 1 SFLEUL)
e 367 SYMBOL <L ABEL> = SYMX :
368 1X = SYMX . . -
369 EUL SYBTBLLSIXe1> = °L
hed 370 1W = SYMBOLCOPND> .
371 . TDENTCIW) IF(S(E *EQU2° M),
372 SYMTBLCI Xe 1> = °L*
e 373 SYMTBLCIXe2> = SYMTBLEIW 2>
374 SYMTBLCI Xe3> = SYMTBLCIW 3> 3(B81)
375 ENDS  EQLIOP.A 1) HA YIS Y]
~ 376 TEXTCLIC #2> = LINE :
377 TEXTSLIC 45> = . *X° 1 (BB0)
378 BC1 IDENT(LABEL) $S(BC3) o
-~ 379 X = SYMBOLCLABEL>
380 IDENT(IX) . 21S(BC2) R . :
o 381 SYMTBLCI X, 1> *Us | *LY SV(S{E "8C1°))IS(BC2A)
h 382 BC2 . SYMX = S5YMX 41
383 SYMBOLCLABEL> = SYMX . ’
- ‘384 IR = 5YMX
i L0385 BC2A SYMTHLLKIX.E> = *L® .
: <. 386 SYMTAL<CIX,2> = LOC ‘ :
- 1Y 4 SYMIBLCIX 3> = LIC
B 388 BC3  LOC = LOC &1
w389 GE(1UP+15) LE(I0OP,20) :F(BCs)
390 E£0¢ INDREF 1) F (BC3A)
s 391 SYXLOL (OPND) LF(S(E 'BC3IA*) )
392 X = SYMBOL<OPND>
353 TDENT( SYMTHLSIX s 1> VS ) :S(BCPIF (S(E *BC3A*)}
S 394 BC3IA  OPND HREAK(®+—*) « TAG LENI1) SPAN(DIGIT) o+ DEV. ~IF(BCS)
: 4 MIXED OPERAND : .
395 IDENT(TAG,***) ts(8CT)
: 396 SYXLBL(TAG) . :FIS(E *BC2°))
397 IXx = SYMBOLLTAGH - .
‘ 398 IDENTCIX) - :FEBCA) :
[ 11 SYMX = SYMX + 1
ST 400 SYMTBLLSYMXs1> = °L® . 3(8BC7) !
AOI BCA  SYMTBLIXeI> (fL® | *U*) RPOS(O) = °L® IE(S(E *BC3*)IS(BCT)
= 402 BCS | - SYXLBL(DPNDY = IF(SIE *BCS5¢))
R 03 I'X = SYMBOL<OPND>
404 IDENTCIX) SF(BCE)
- 405 SYMX = SYMX + 1
406 SYMBOL <OPNDY = ‘SYMX - ) .
407 SYMTELLSYMX s 1> = *L° 1t(8c?) .
- 408 BCH

EYMTBLCIXS1> (L | fU%) = X RPOS(O) = 0n.* SF(S(E *BC6°))
: . L g
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409
410
‘a1
412
ai3
414
.415

A16

N7
Al8

420
421
422
823
424
425
426
427
428

429

430
431
‘432
433
4345
435
436
437
438
#39
440
aal

442"

443
442
445
446
1%+
448
449
450

Y3
452
453
a5a
455
456
as?
458
459
460

451

462
463

8C?

cc1s
ccis

cc17]

TEXTCLIC+2>
TEXTSLICs4>
TEXTCLIC 8>

TEXTCLIC 6>

TEXTCLIC +5>
$S{BBOA)

TEXT<LIC 5>
TEXTCLIC 6>
TEXTCLIC 5>

C TEXTCLIC 46>

ccis
cci9
cczo

BBOA
ace .

oD1
Dp2
DD3
DD 4
[a 10}
DD6
DOD7?
ob8

0D 10
oD11
0012
D012

Do1a

ob21

DD22
DD22A
DD23
DD 23A

DD24
D025

TEXTCLIC o8>
TEXTCLIC 6>
TEXTCLIC 5>
TEXTCLIC 6>
TEXTLIC 5>
TEXTCLIC 6>
TEXTLICT>
TEXTLLIC2>
TEXT<LICs4>
TEXTLIC8>
TEXT<LIC.5>
TEXTELIC 5>
TEXTCLIC s5>
TEXTCLIC 5>
TEXTCLIC 5>
TEXTCLIC:S>
TEXTCLIC 5>
TEXTLIC, 5>
TEXTSLIC +5>
TEXTCLIC o5
TEXTLIC +5>
TEXTCLIC,5>

(RS O I ']

WM It T T b

Wowin

LINE

EQG(INDREF 1) *2e

toc s{s{occe 10P )}

bl 2 (BBOA) )
IDENT(OPND s *SRLNT *) ¢ SACSSRLMT( SAC.$MQ)*

[T o .

‘% : (BBOA)
‘1L )
" $ACLT.0*
l“'

* AL GE o0
(RS 3
*SACEQeQ"
[T L :

* SACLNE 40
OPND :{B880)
L INE : :
GOND .
1.0C . - ${s{*DD* 10PI) .
s SACEN" s¢{880)

: (BBOA)
:{BBOA)}

2 (BBOA)

ssMa=w" :(880)
e N=SAC? :(880)
* p=SMQY :(BBO)

e§=0* :(B80)

Y SACTAND(SAC, #)°* 31(880)
CSAC=OR(SAC,.¥)* 2(B80Y
$SAC=ADD(SAC.#)"* +{B8B0)
*SAC=SUBISAC¥#)" : {BBoOY
*SAC=ADS(SAC, #) . #=SAC® 2(880)
SSAC=SBS(SAC. A)y#=8SACT. 3(880)

® (SMO,SACI= (MULTM(SAC,¥) s MULT{ SACs#))°*

IX = SYMBOL<OPND>
IDENT(SYMTBLCIX 6>+ L") SF(sS(E *DD13°))

TEXTKLIC «3>
TEXTLLIC +5>

TRIEILYS
Ly =T LS $(8B0O)

11X = SYMBOL<SOPND>

IDENT(SYMTBLLIX 6> 17)

TEXTCLIC s3>
TEXTCLIC 5>

IF(SUE *DD14*))
CREN=1)®
ty=m=1" :(BBO)

I% = SYMBOL<OPND>
LOENT(SYMTBLCIX+6>+°1 %) TF(S(E *DD21°%))

TEXTKLIC :6>
TEXTSLIC s8>
TEXTCLIC 46>
TEXTELIC 7>
TEXTCLIC.8>

TEXTSLIC 5>

wunon

OPND = LOENT{OPND) *0°*
OPND SPAN(DIGITY RPOS(O)

TR(M+1)*
UPND
vg=gt
cxe2
Loc (880l
IS(DD22A)
LE(SLE *0022*%))
CFSAC=ESACH28ee CPND

TEXTCLIC o3> = *R{SACE2¢%* OPND *}° $(B880Y

OPND = IDENT{OPND) *0°¢

:S(DD23A)

OPND SPAN(DIGIT) RPO3{(0) IF{S(E *DD23%))
TEXTCLICIS>. = *SAC=SAC/Z2¢%* ORND :(880)

TEXTLLICHS>
TEXTCLIC o8>

" SAC=ABS(SAC) " ${88Q)
*SAC=~SAC® (880} .

ocoooc--0-oo..ooooooo-.'l-o-w'o.oooooooco-n-oo-'oocoo
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>

494
495
496
497

498

499,
500

501 .

502
503

504

508
506
507
508
509

5100

S11°
512

* * JSAC=AR( SAQ) ¢ SMO=MR(SAQ) " : (EBO)
SEURESERAIAREN R EEEA RSN REREES

» CONTROL PATH GENERATION AND VERIFICATION CONDITION GENERATION

HEAEEEEEEEE IR AN RS C RS G ERR R p Rk

EEQC 11 =0

CPGNTX = ©

STITLE = : . .
QUTPUT = 'YABBREVIATION 3 SPEC 15*
oUTPUT = SPEC. :
TITLE =
JJ =0

& 11 = INDEX OF INTTIAL ASSERTION FOR THE CURRENT CONTROL PATH

* JJ = INDEX OF THE CURRENT CONTROL PATH

€EL 11 = LYCILASTX ~ 1) 1T ¢ 1 iF(8BB)
LY % ASST<CII>
TOENT(TEXT<IY 4> % %) sF(EE2)
TDENTITEXTCIY 4T EXIT) IS(EEL)F(S(E *EEOQ"))

EER2 JI o= 43 ¢ 1 .
CPTH =
ouTeuT
auTeur
QuTPUY
COH =
STMTIND

t-=~ _CONTROL PATH ¢ JJ * --=°¢

Won

[}
o

« 8 6 6 0 6 6 5 88 B B ¢85 e ST G0 2 S SV S S e 0 s .

BT i SN it S
1
£ i
1
PAGE 11
464 DD26  TEXTKLICe5> = *X*¢ :(8B0O} . .
465 DD27. TEXTCLIC 5> = °®#=SRA* .
466 : SYXLBLLOPND), - :F(S(E-4DD27°)) . .
467 1X = SYMBOL<OPND> .
358 IDENT(IX) 2S{DD2TA)- : .
469 SYMTBLCIXs 1> (*U® | *ve) - :S(DD27BIF(S(E *DD2TA*)) -
470 OD27A° SYMX = SYMX # 1 ! - .
‘ATL SYMBOL <OPND> = SYMX . .
472 IX = SYMX ' .
473 . D0D278 . SYMTBLCIXe1> = VS .
a4 EXIT = IDENT(EXIT) OPND SF{S(E *DD27B*)) .
475 SYMTBLCI X 3> = DPND . 3(880) .
‘476 DD2B . TEXTCLTIC 5> = +{$AC, $MQ)={3MQ,SAC) . :(880) .
477 DD29 . TEXTCLIC,S> = *SAC=SAC/#* .. .
78 TEXTCLIC +3> = SABS(SAC) «L.TeABS{N)* :1(B880) .
479 DD30 TEXTCLIC3> = *BCT(#)°* ¢ -
480 TEXTCLIC 45> = *SAC=BTD{SAC)"* $.(880) .
481 DD31 TEXTLIC3> = *8TCLH)* .
482 TEXTCLIC 5> = Y$AC=DTB{SAC)?* :(880) .
483 DD32 TEXTCLIC5> = *(SMQ.SACI=(¥,m0) " $(880)
484 DD33 TEXTCLICS> = Y(#.¥¥)=(SMQsSAC)" :¢880) ) *
485 DDA - TEXTCLIC 5> = * (SMU,SACI=DPAI{SMQISAC), (#ewW))s  3(BBO)
ABS ODIS - TEXTCLIC 5> = *TSMReSACI=DPSI{SMQeSAC) s (He kW) I° 1({8s0)
487 DD36  OPND = LDENTLOPND) *O° :S(DD36A)
488 OPND SPAN(DIGIT) RPOS(0) SFUS{E *DD36'))
489 DD3IGA TEXTCLICHS> = ¢3AQ=($AC.SMQA)»SAQ=SADC2%%? OPND
* 'o!AC=AR($AG)-SMD=MR($AQ?'
490 TEXTCLIC 3> = *OIR(SAQ®22¢* CPND *)° :(880)
- 491 DD37 = OPND = [DENT(OPND) *O° :S{CD37A)
492 OPND ‘SPAN(DIGIT) RPOS(O) $F(S(E *DD37%))
493 DD37A TEXTCLIC,S> = *SAQ=(3AC+3SMQ1«SAQ=SAQ*2%%" OPND




” 513
: 514
515
516
S17
: : . s18
: : 3 ‘519
g 520
521

)

523
S24
e 525
526
527

529

532
533

535
536

; 538
P 539

: s42
et s 543
: ! : ELYY
545
546
s5a7
. 548
3 N 549
B : 550
551

.. 553

554

555

556

557

- 558
: : ) : 559
faield $60
: 561
$62

- 563
566
565
—— 566
o 567

o l« 541

EE3

EE3A

EE JA2

530

€E3C]
EEaA
)

EE3A3

FSTMTS =

K =1 N

SYMTBLLK 44> = 0 '

K = LT{KeSYMX) K ¢ 1 ISLEE3) J
IY = ASST<II>

INASST = TEXT<IVe1>

STMT = * %% INASST *&¢

CPTH = STMT

QUTPUT = STMT

HYP = SUBCINASST)

- IDENTE{TEXTCIV5>49X") IF(EESA)

IDENT{TEXT<IYs1>) IS(SLE °*EEO0*))

CON = DIFFER(CON) COM *,¢ SUB(TEXTCIY.lD>)
CON =. SUB(TEXTCI Y 1>) -
DIFFER(STMIS) STMTS

oUTPUT =

CUTRPUY = *&® TEXTCIV.L> ***
OUTRUT =

QUTPUT. =. VFCD

OUTPUT = .

PUNCH .= %&#% FL IGHT DIRECTOR ROUTINEZ CONTRAL PATH * JJ

HYP .= MACEXP{HYP)
FRY(HYP}
PUNCHCARDS(HYP)
PUNCH = %&*

OQUTPUT = ® IMPLIES."
CON = MACEXP(CON)

CNDCL)

FRY(CON) -
PUNCHC ARDS L CON)

PUNCH = &

PUNCH = v#¢

PUNCH = 'B888888888¢
EQ(CFGNTXe0) :S{EEL )F(EES)

LOENT(TEXT<IVY,.1>) SF(EE3AZ)
IDENT(TEXTLCIY+5>) 2S(EE4B)
IDENT{TEXTLIY +5>, *.%%") SFLEE7)
IDENT{TEXTCIY+6>) TF(EESA)

LEY—= 1Y 41 1 (EES)

IDENT{TEXT<IYs8D>s9%¢) SFLEE3A) "

- IDENTLTEXTSIY+s5>0¢%?} IS(EE3A)

CPGNTX = CPGNTX ¢ 1
CPGNSCPGNTX 412> S oNOTe(® TEXTCIY 6> *)°*

]

CPGNSCPGNTXe2> iy & 1
CPGNCKCPGNTX 3> = HYP *#% CON
CPGNCCPGNTX 44> = CLTIX()

STMT = 2 (* TEXTKIY.6> *)*
DUTSTMT(STMT)

CCPTH = CPTH %% STMT

CPGNSCPGNTX+5> = CPTH
HYP = HYP 0, SUB(TEXTLKIYA6>) I(EE3A)

*. . POP UP CPGN

EES

TEMP = CPGNCCPGNTX 3>

TEMP BREAK(*#%) o HYP LEN(1) REM « CON
RSTRIX{CPGNCCPGNTXs4>)

CPTH = CPGNKCPGNTX 5>

JI =43+ 1

® 9 6 8 € 6 6 @ 0 2 B 8 4 00 N 68 S 08 5P P 0 8 T G 0SSO S e 0 G .00t 00 s 000 0

SN SRR

e




568

569

5§70

571
572
573
574

- 8T8

576
577
578
579
580
581

582 .

583
584
585

586

587

588
589

590

s91
592
593

594

595
596

- 59T
598
599

600
601
602
603
604
60S
606
607

€ESB

EESC

=
EE6A
EE6B

EE6C

EE?

EETA

PUSH DOWN L”GN

oUTIPUYT
auTPLT
ouUTPUT -
X =20 :
STMTNO o .
STMTS = '

tims CONTROL PATH ® JJ ¢ ===*

I #

W

“CPTH (BREAK("') « DUTPUT *3°) o Y

X = SIZE(Y) . ol

CPTH (TABIX) BREAK(®i®) « STMT 23i%) « ¥ = :F(EESC)
QUTSTMTCSTMT) [

x = SI1ZE(Y) : (EESB)
Y RTAB(1) « CPTH =
STMT = % (* CPGNKCPGNTX 1> *2° . . .
QUISTMT({STMT) ‘

‘CPTH = CPTH *3* STMT

HYP = HYP D[FFER(CPGN<CPGNTX.I>."') o8 SUBI{CPGNCCPGNTXs1>)
1V = CPGNCCPGNTX+2>

EPGNTX = CPGNTX..—. [t ) .
TOENY( (Yot %*) :S{EE3A) )

RETADD = LY % 1 (EEA)

1y = lDLNT(‘EXT(lY.G)."') EVLIX(TEXTCIY,7>) ~ IS(EEAL)

CPGNTX = CPGNTX + % *
CPGNLCPGNTX 91> = TEXT KLY 46>
LDENTUTEXTLIY s 7>, EXIT) tF{EE6GB)

CPGNCCPGNTXe2> = IDENT(TEXT<IYs8>s% %0 ) %0 $S{EEGC)

CPGNCCPGNTX o 2>
CRGNKCPGNTX 3> = HYP. #% CON
CPGNCCPGNTX, 4> = CLTIXUY

STMT = ¢ oNOTe(* TEXTLIY46> *)°
QUTSTUT(STMT)

EVLIX{ TEXTLIY7>}

N

CCPTH = CPTH e3¢ STMT

CPGN(CPGNYX-5> = CPTH - ’

HYP. = HYP '® ¢oNOTe("® SUB(TEXT<!Y‘6>) ')
RETADD = lDENT(TEXT(XY-S)."“) 1Y ¢+ 1 .
1y = 1y ¢ 1 (EE4)

v

CAYREF =. 0

OPND .= TEXTLIYe4>

I0ENT(OPNO) : IS(EE9)

OPND . SPAN(DIGIT) RPOS(0) SSLEE7D)

OPND BREAK(®4=%). o OPND1: LEN(1) « X0 SPAN(DIGIT) < OPNO2 RPOS{O)

ISCEETA) .
1X = :SYMBOL<OPND>

CIDENTOIXD IS(S(E *EE1"))

SYMTBLEIXe 1> (*Ve | tA® | *C*) » XO :F(S{E *EEL1*) )
OPND1 = IDENT{X0.,*A%) OPND  :F(EE7D)
OPND2 = *0° 2 (EEBD)
I'X = SYMBOL<COPNDL> '
IDENTCIX) SS{S(E 'EE7A*))
SYMYBLCIXs1> *A¢ :S(EES8) i
SYMTBLSIXe1> (*L* | V). o X1 IF(SC(E *EE7AL'))
IwW = IDENTIXT+*L*) SYMIBLSIXe3>
Iw = I0ENT(X1e%V®) SYMIBLLIXW2>
Iw = EVALUIW .9 * X0 * ¢ -QPND2 )
1 =1

IF(S(E *EETA2¢ 1)

EQESYMTBLCT 25 +5W) ISIEETC)

2 0 0 6.8 20 8 5. 9 0 0 8 8 8P e 0 e e o b 6 o 8.8 0 6 0 0 8 8 s 0 8 00 .

PAGE

13




622
U 623 EETC _ SYMTBLCLe1> *V* :F(S(E *EE7B*))
624 . QPND = SYMIBLLI 3> | ILEE)
625 EETD. IDENTCTEXTSIYe3>) ISLEED)
626 REST .= INST{TEXT<IYe3>¢0PND)
627 . STMT = *xX° REST *X*
628 OQUISTMT( STMT) B
629 CPTH = CPTH %3¢ STMT
630 REST = SUB{REST) e
631 REST *DIR(SAQ® « XO BREAK(®#%) o X1 *%¢ = X0 (X1 ¢ 1) °&°
632 CON'= DIFFER{CON) CON @ REST IS(EEY) | -
633 CON = REST I(EED)
634 EE8 rsmp = svnraL<svmsoL<opN0x>.|>
635 19 =0 :
636 lDENT(TEMP) ~ Tis(S(E SEES*))
637 TEMP A3 = SF{S(E *EE9*))
638 EEBA REST 2 ¢ 0sLEs® OPND2 *sANDs® aPND2 '-LT- TEMP
639 STMT = *%* REST *x¢
640 QUTSTMT{STMT)
641 CPYH = CPTH *;* STMY ;
642 CON = DIFFER(CON) *,° SUB(REST) $S(EESBC)
643 CON = SUB(REST) :
644 EESC OPND2 = NEC1Qs0) 1 GPND2 ~ 1. 3S(EEBB)
645 - TEXTCIYs 2> (9SAQ:® | *LAG ) ° +F(EEBB)
646 1Q =1 R -
647 OPND2 = OPND2 + 1 S (EEBA)
648 EEBB AYREF =.1 ; o
649 _AYNAM = OPNOL ]
650 AYDIM = TEMP ~ 1 ) ) co
651 _AYDISP = OPNO2
652 EE9 - TEMP = TEXTLLYSY B
653 TOENT(TEXTLIYs2>) T 3SCLEE9A)
654 STMY =-TEXT<IY+s2> T
€55 OUTSTMTLSTHMT)
656 CPTH = CPTH *i¢ iSTMT
657 X1 = SYMBOLCTEXTCLY o433
658 - S5 = CONVER?(SVMTBL(XX.5>.‘INTEGER')
659 SAC = CONVERT(SAC.* INTEGER® )
660 SMQ = CONVERT(SMQ, *INTEGER®) -
661 TEXTCL Y9 2> BREAK(® ¢) o X0
662 X0 (*ADD® | *5uB*Y¥ . QP RPOS(O) : F(EESO)
663 op = %4° o
664 - 0P = TDENT{ X0, *SUB®) e
665 ST =
666 EQUSAC+SS)  IF(S(E *EEI0*Y) et
667 EE9C - ACTYPE = "DIFFER(SYNTHLLX1+6> +ACTYPE) *A¢
668 IDENT(ACTYPES*A*) TS(EEQ0B) i
669 REST = *RUSAC® OP OPND *)° P
670 STMT = *X* REST *X* =
[X48 OUTSTMT(STMT)
- 672 CPTH = CPTH i STMT - ; s '
673 REST = SUB(REST)
674 CON = DIFFERCCON) CON 3% SUBLREST) $S(EEIOA)
675 CON = SUB(REST)
676 EEQ0A TEMP = ¢ SAC=3SAC® OP OPND 1 (EE9AY
677 €EQ0B TEMP =

[ A LT(1+SYMX) I + 1 "$E(S(E YEETBY) IS(EETBH)

+SAC=N{SAC® 0P OPND °*)°* sT T (EEQA)

e o 0 ¢ & @

...l'0‘..00.".00.'...l...'..ll..ll.!l'._.
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678
679
680
681
682
683
684

685
686
687
688
&89
630
691

692
693

695
696
697

699
700
701
702

705
705
T06
707
708
709
710
711
712

715
L 716
X4 X4
718
B A )
~P20
721
722
723
724
r2s
726
T27
728
729
730
731
732

- EESO

X0 ('ADSf | *SBS*) . 0P RPOS(O) SF(EE9L)

QP = v e

. OP = IDENT(X0e®S8S%)._9=*

EES)

EE91A
EE91B

EES2

EE93

694 .

EE9s
EESS

"EE96

703 .

EE9? .

EESS

EE99

713

EE9A

€EE9B

EE9D

_EQ{SAC,5S) IF{S(E SEEI09))

ST = %4% OPND *=%AC* 1 (EE9C) |

IDENT( X0 s *MPY ") IF(EEQ2) :

ACTYPE = LIDENT(SYMTBL X1 46>+ ACTYPE) IDENTIACTYPE,*10) ¢1¢
IF(EE91A) -
MUYYPE = ACYYPE S(EE91B) : '

ACTYPE A : . ;
MQTYPE = *A* L : L
SAC = SAC + SS
SMO = SAC. ~ 23
IDENTL X0 +*DIV*) aF
IDENT{SYMTBLCX1+6>:%A%) . IS(S(E *EE922))
SAC = SAC - §S S(EE9A) :

CIDENT (X0« *LTAY) SF(EE94) !

ACTYPE = SYMYBLSXI 6>
SAC =SS = i(EE9A)
IDENT{X0o°LDQ") IF(EEIS)
MATYPE = SYMTBLLX146> .

SMO = §S SCEE9A)

JIDENT(X0 +*STAY) ' 1F(EEY6)

IDENT(SYMTBLCXE ¢6> ¢ ACTYPE)  IF (S(E *EE95°'))
EQ(SS.SAC) FUSCE 2 EEYS® ) IS(EESA)
IDENT(X0,°STQ*) : :F(EE97) .
IDENTISYMTBLEX1 46> MATYPE), IF(SIE *EE9SYY
EQ{SSsSMQ) IFUSLE *EE967) )SIEESA)

X0 POS(0) (*ANA® | 'ORA') RPOS(0) :F(EE9B)
EQ(SS+»SAC) SF(SCE *EE97") ) SIEETA)

IDENT{ *XAQ? +X0) IF(EEQY)

Ix = SAC
SAC = 5M@Q

SMO = IX 1(EE9A)

X2 = CONVERT(TEXTCIY,sa>¢VINTEGER®) SF(EE9A)

SAC = IDENT{X0,*5AR") SAC + X2 SS(EE9A)

SAC = IDENT(X0:*SLR*) . SAC +_X2 2SULEEQA)

SAC .= IDENT(X0.*SAL') SAC — X2 IS(EESA)

SAC = IDENT(X0s9SLL*) SAC ~ X2 : S(EE9A)

TEMP -DIFFER(TEMP) BAL o« X (9,9 | RPOS{0)) =  :FIEEAB)

" X BREAK{®=®) o X0 *=* REM « X1 ' :F(S{ E *EEQA®))

X0 *(* BAL o X0A *,° B@L s X0B. *)* RPGS{0) SS(EE10)

EQ(AYREF,.I)  IS(EE9D). . .

X1 = INST{X1,0PND)

X1 = Sustxsy . .
X0 = LNSTI(X0,0PND?}

X = SYMBOL<XO>

SYMTBLCIXs4> = SYMTBLCIX 4> + 1

X0 = SuUB(X0) :

X2 =.x0 *=* X1

HYP = HYP *.% X2 I(EE9A)

X1 = INST(X1+AYNAM (% AYDISP *)¢ )
X1 = sUB{(XI) :

IDENT{X0 2 #7) $S(EE9E)

X0 =-SUB(X0)

X2 = X0 *=¢ X1

L L R N N NI

1

PAGE

1S

-

e




S

733

T 73a

735
736
737
738

739

740
7541
742
743
TaA
745
746
747
748

749
750

751
752
753
758
755
756

%4

58
759

760

761

762
763

764
765
T46
r67
To8

769

rro
71
772
773

TTe

75
776
77
778
779
780
781
782
783
785

EE9E

*

EElO

EE10A

EE10B

EEL]

HYP % HYP 9,0 X2 S{EE9A)

X0 = INSTIXOQO:AYNAM *(* AYDISP %3¢ )
IX = SYMBOLCAYNAM> '

0D1IS = SYMTBLSIXs4> !

SYMTBLCI X8> = GDIS ¢ 1 e,

X0 = SUBI{X0) ;

X2 = *FI(Zi0%% AYDIM $¢{Z4NEos® AYDISP & IMPo? SUB{AYNAM)
*(2)=* AYNAM ODIS *(Z)eANDe* X0 =% X1 *3))9

HYP = HYP 40 X2 S{EEQATY LT )
X1 *(® BAL o« XtA *,* BAL . X18 *)* RPUS(0)
IDENT(X0As*#*) TDENT( X003 *##¢) IS{EEL1) ) .

TDENT(X1A+*#*) IDENT(X18.7##°) IS(EE12) . | §

EQUAYREF 41) .~ :S{EE10B) - - :

X3 = SUB(INST(X18,0PND))

X2 = SUBUINST(X1A.0PND)) -
IX = SYMBOL<X0BY>

SYMTBLCIXe4> = SYMTBLKIX:4> ¢ 1

X1 = SUB(X0B)

IX = SYMBOL<X0A>

SYMTBLCLXe4D> = SYMTBLCIXs4> 41

X0 = SUB(X0A) oo

HYP = HYP 9,9 X0 8= X2 6,0 Xt e=e x3 I(EESA)

X3 = SUBCINST{X1IB.AYNAM *{ " AYDISP %)* })

X2 = SUBCINST(XIA«AYNAM ¢ (* “AYDISP ¢)* 1)) :(EE10A)

SF(S(E °EE10°))

COUTPUT . = *ARRAY REFERENCES HAS NOT BEEN IMPLEMENTED® 2{END)

SEREP SRS RRRN R EERR R RN KRR RR KKK

®* ERROR MESSAGES )
FEEEERBEESAE AR AL RS R AR RERERRKS

EREVLIX1  OUTPUT = SEREVLIX1? 2 (ENDY

EREVLIX2 OUTPUT. = *EREVLIX2S 2 ({END)

ERCV3A  OUTPUT = +ERCV3A® (END)

ERDD27A  QUTPUT = *ERDD27A! : CEND)

ERCD278 . QUTPUT = +ERDD278* TLEND)

EROD27  OUTPUT = *ERDD27 I (END)

‘ERCONV1  OQUTPUT = *ERCONVL® 2 (END)

ERBB3  OQUTPUT = SERBH3Y :(END) =
ERBB2 QUTPUT = *ERBB2Y $(END)

EREBY © QUTPUT =, *ERBH1® ${END)?

ERBC3A OUTPUT = *ERBC3A® Z(END)

ERBSSO  OUTPUT = *ERBSSO* S(END)

"ERBSS1 . QUYPUT = *ERBSSL® SLEND)

ERBSS2  QUTPUT = *ERBSS2' - I(END)

EREENO - OUTPUT = *ERGENO® S(ENDY)

ERGEN1 GUTPUT = *ERGEN1® SLENDY

ERGEN2  OUTPUT = *ERGEN2¢ $(END)

EREQU1 OUTPUT = SEREQUL?* TLEND) .

EREQUZ . OUTPUT .= SEREQU2Y  (END)

ERBC1 - OUTPUT: = *ERBCI* = :(END)

ERNMOL1 ~ QUTPUT = *ERMULY $LEND)

ERBC2 DUTPUT = *ERBCI ILEND )

ERBC3 ' OUTPUT = YERBC3* $(END)

ERECS QUTPUT. = $ERBCS* T LEND)

ERBCH  QUTPUT = *ERBCE® $(END?) !
EREETAl OUTPUT = SEREE7ZAL* I(END)

EREEQ. DUTPUT = 'EREEOQ® 2 (END)
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. . 7
. 785 EREEL- OUTPUT .= *EREE1? 2 (END ) . N
786 EREETA OQUTPUT = 'EREE7A® $(END) . -
787 EREE7A2 ~DUTPUT = *EREETA2' t{END) .
788 ‘EREE11B OUTPUT = *EREE11B* S{END) .
A 789 ERMPL. DUTPUT = *ERMP1® ~ 3(END) . i : -
L0790 ERMP2 QUTPUT = _*ERMP2* ${END? . —
. 791 ERMP3 BUTPUT = $ERPM3® S(END) . .
w792 EREETB OUTPUT = YEREETB® SLEND) . e
P 793 EREE9  OUTPUT = *EREEQ? $LEND) . g -
794 EREEQA  OUTPUT = °*EREE9JA* . -
795 ERCB3B  OQUTPUT = *ERCV3B® S{END) e -
796 ERCV3IC OUTPUT = *ERCV3C’ : LEND) - "
797 ERCVAA ~ OUTPUT = 'ERCVAA® t{END) .
o 793 ERCVAB QUTPUT -=:®ERCVA4B? S LEND) . -
) 799 ERCVAC QUTPUT =: *ERCVAC? SLEND) ) .
.1 800 ERSE QUTPUT = *ERSE® SHEND) : ' . s
e 801 EREEGO - OUTPUT = *EREE90®  I(END) . ~
: 802 EREEYS - OUTPUT = YEREESS' 1 {END) .
803 EREE97 .~ OUTPUT = *EREE97* SLEND) .
~ _ B0a& EREESY oUTPUT = *EREESI* 2(END) o -
B80S EREE92 - QUTRPUT = 'EREE92* 2(END) .
) 806 EROD13  'OUTPUT = *ERDDL3* S {END) . §
At 807 EROD1A OUTPUT = *ERDD1A* SLEND) . - 2
: |08 _ERDD21 OUIRUT = CERDD11° 1(END) ¢ g
809 END . .
S . . , -
'\a B
i Do ik
- : . " o

R e
1
H
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== SEZCIFICATION ~—— .
A0=0'A1200=l200.BZB-CIBOHF=180.BX5.C382=3.82ac5315=5.815-
DEGZ=0.D!I]1]llUOoDEGQ=O-0222222280'DEG6=O-0333333380;DEGlS=0.0833333380-
DEGZO:O-‘IIIllllBO-DEGZS=O.lBBBBBB&BO-DELTAY=0.0SHO-DR-DELTAT=O-IBOn
FQBKG=0-883'ABS(GAMMA)-wal-BO.AOS(GAMMAC).LT-0.0055555580oABS(GAMCHD).LToloBOo
ABS(GS)oLE.O-GZSDlSoABS(GSA)-LT-I.BO;ABS(GSDEV)oLE-0.00ll111186-
HRAD-GE-O.AND.HRAD.LT-lSOOyBZ3oH2EF.GE-SQ.BlS.AND-HREF-LT.X.BO.

ABS(HDCF )eLEs1 <08, ’
KDAMP:O-QHO.ABS(KHD)oLT-l-HOwAND-A?S(KHD).GTJO-OI660,ABS(KFLR)~LE-I.BIS-
KI=700;DlloK253-Bl5'K3=0.03ﬁ0-K4=0-K5=0-3980.K6=0.65330-K7=2-815.

: K8=—loéHS-Kl0=—J-BIS‘K1000=G37-825.K1200=926-823-
'ABS(LA'STR).LY.l-BOoLGAMC.GE.—O-OOSSSSSSHO.AND-LGAMC-LE-O.
L!MY=400.823.LlMLOC:100.823'LIMPR#D.0033333380'L!M180=003777777-
ABS(LDCDEV)-LE-O-O)IlllXLBG-ABS(LOCSTR)-LT-I-BO-MDA=250-BZ3v
ABS(PCMD).LE.O70333333380.PERIDD=35-BIO-F!B?=3.141592682’
ABS(?[TCH)-LT.!.BO.AHS(PSIF).LT.].UOoAHS(RCMD)-LE.D-X}&BBBBSBO.
AHS(RULL).LT-I.GO.ABS(RwYHDG)-LT.I-HOvRESET=DOOOQODOO-SET=Dllllllll'
TAUX=3183vTAU2=60056QTAU3=1-BZ'TAU4=30841TAU5=I¢83'TAU6=loSB3'
TF=|6-BS'TIMER-GF-O-AND-TIMER-LTul-ﬂQ-ABS(TK)-LT.‘-BO!ABS(TPI,-LE.1053a
ABS(TPZ).LP.X.BB-ABS(TP3)-LE-I-BLB-AHS(TPQ)oLT.l-Bo.ABS(TPS)-LY.\-BO.
ABS(TPG)-LT.l.BD.ABS(TP7).LE-X.03-T12=0400-A3S(VERSTR).LE.I.BS:VGS-GE.IOO.B]S.
ABS(YETA).LT'I-BO-ABS(RCMD).LE-0-1388888530-BINTME-GE.OoAND-B!NYME.LT-l.BO;
MSKLLS=00007727 7, ABS{RLFD oL Telep0

134
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——— SCALING  ——= . .
(SET.Cp,23.D).(T(ZcCuEgO)'(TMEFLGoVoBvO)o(F’CUMWD.VoBoO)o(MPlLS-V'BnO) . .
!lLSDN.VqD.O).(GRUNQ.V.B.O).(SYART.V.B.O)'(Al209.C.23.l) b
(LOCFD-V'H-O)-(LOCOC.V-G.O)o(FLARE-V'-B‘D)-(KloC'lX'l)

(GF’LOCD-V'lzoI’-(VETA'V.ZJ-l)-(fK.V-O"A).(BVIYHDG'V.O.A).(PS!E'V-O.A)

(DEGZ.C,O,A)-(LIMLGC-C-ZJQI)-(GU!DZD'V.B'Ujl.('LBS.V'H-D)'(ROLL.V-O‘A)

(RLFD.V.O.A).(Lxuv.c.23.l).(PER!OD.C.[O.l).(Ks.c.o.t).(Tpl.V.J.A).(TA01.C.3.I)
(DL‘LTM‘.V.O-X).(GSrv.lS'()'(KG-C-O.[).(KDAMP.C.O-1).(TP2.V.3-A).(HRAD.V‘23.I) ) s
(KIOOO-C-23-X).(TP?-V.B-A)'(TAUZ'C.BcI).(LlMlﬂO.C.J-A).(LOCSTR'VoO-A) :
(oeazo-c.o.A).(CAPT.V.B.U)-(AO.C.o.A).(szoo.C.zs.l).(RCMVLD.V.H.U)
(pcMVLo.v.B.o).(LATsrR;v.o.A).(Dscas.c.o.AJ.(Rcuo.v.o.A).(TAUJ.C.z.l) : ) ) -
(LOCVLD.V.B.G).(DEGA.C.O.A).(GSFD;V.B.O).(GSBSNS.V'B.D).(GAMMA.C.O.A)
(LGAMc.v.o-A).(GSDEv.v.12.A).(TP3.v.xs.A).(TAua.c.A.l).(cxeusF,c.ls.l)
(KBoCiO.I)-(GGA'V-O‘A)-(KG.C-O-I).(TPQ.V.O'A).(HDCF-V.lS'I)-(KZ.C-lS.I)
(K:o.c.\s.l).(YF.C.S.l),(K7.c.15.1).(Ka-c.s.l).(HREF.V.LS.;).(KFLR.v.e.l)
(MS&L!S;C-B-I)-(LGAMC.V.O-A)-(TAUS-C.};I)‘(LYMPR.C.O.A).(GAMCMD.V-O.A) )
(prTcH.v.o.A).(Tpa.v.o.A).(TAus.c.s.x).(Tps.v.o.A).(GAwMAc.v.o.A).(VGs.v.ls.l) : -
(KHD.V.O'l)o(PlBZvCaZ-l).(CJBZwC.Z-l).(MDA.C.ZB-I!o(TlMER'v'23.I)
(BlNYME-V-Zﬂ.X)-(FDHKG.C.B.l).(DEGﬁvC-O-A)-(PCMD-V.OoA)-(GSVLD-V-B-D)
(VERSTR.V.15.1).(65&15.C.;5.x).(LOCDEV.v.lz.l).(Decls.c.o.A).(GU!DBD.V.B.D) . -
-
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L eel LISTING OF THE PROGRAM TO BE VERIFIED ——-

REM .t"‘.t#"tt"‘t‘#""#““

FL IGHT DIRECYOR ROUTINE

REM 3““!33..Qﬁ"““f’ttl#tt‘

REM
" REM
®  CEXITO,SPEC :
EADIFD SEX EFDRTN |
LDAL  TMEFLG !
TRZ - EXITY
LDA PCUMWD
ANA . TE2
STA: i MPILS
LDA MPILS
TRZ e
LOA ILSON -
TRZ 43
LODA GRUND.
TRZ 45
512 START
STz . LOCFD
sTZ GSFD
TRA CRUZFD
LOA START
TNZ FD1
CL.DA SET
STA START
sTZ TPl
sT2 P2
572 PR3
STz P4
sTZ PS5
“5Y2 we
sTZ TR?
STZ'  LOCFD
572 Locac
STZ FLARE
* CEXITOsSPECs -
»*
-
e
FOI LDA LOCDEV
MPY K1
STA YETA
L.OA K
SUB RWYHRDG
STA PSIE
ABS
sus DEG2
TR FO3
L DA YETA
AHS
s5uB LIM.0OC
THM F03
LDA euin2D
TRZ FO4
FD2 “LDA LOCFD
TNZ LLANDFD
0 TRAC, CRUZFD
£y LA L1 4

REAL. TUME 7

EXTRACT 817 FOR

TUUUILS SELECTED ON

. s . EADL MODE PANEL

s4¢¥%  USE LAND MODE WHEN AVATLABLE $&ess&
LS TUNED ?

NOT GO AROUND ?

FIRSY PASS .2

START=MPILS X ILSON X {—GRUNDY

INITIALIZE FOR
FOR FIRST PASS

.

CFDI.MP]L$=MP1LSOinTDl=TPlOZ-TP2=TP202.TP3=TP302'TPQ=TP402oTP5=TP502v
YP6=T9602-TP7=TP7021LDCFD:LQCF003'LOCGC=LUC0CDZ-FLARE:FLAREOZ'START=STARYO3

-GSFD:GSFDOZ-.NOT-CFO]NXgTMEFLG.NE-O

COMPUTE PST
“ERRAR

WITHIN LIMITS ?

_LAT DEV WITHIN LIMITS 7
20 GUIDANCE DN 7

BRANCH LOC/CRUISE FeDs




e

CFDAMPILS=MPILS01 +TPI=TP102,TP2=TP202, TPI=TP302,TP4=TP402,TPS=TP502

-
€ TPE6=TP602.TP7=TP702+LOCFD=LOCFDO3+LLOCCC=1.0COCOA + FLARE=FLARED2+START=STARTO3,
-

—r

“TA

YETASYETACL s PSIESPSIEQL+ GSFD=GSFD02s e NOT «CEDINT s TMEFL G WNE o0
FD4 oAl LUS LOC BEAM SENSED ?
D TRZ | FD2 -
CLDA T LOCFD TEST FOR FIRSY PASS™ .~~~ o .o T
TNZ LANDFD ‘
LDA SET INITIALIZE
‘STA LOCFD RLFED
DA ROLL AS (FD BARS
STA RLFD COME: UP )
* CEXITOsSPEC.
* CLANDFD MPILS=MPILSO1,TP1=TRI0 2, TP22TP202,TP3I=TP302sTP4=TP402., TP5=TP502,
8 TP6=TPA02,TPT7=TP7.02,LOCFO=LOCFDOS5LOCOCELOCOCO4 ¢ FLARESFLAREQO2 ,START=STARTO3, - :
¢  RLFD=RLFNO2, YETAZYETAOL+PSIESPSIEOL+GESFD=GSFDD2¢ «NOT o CFDINLI o TMEFLGeNE <O b
* 2 eNOT:=CCRUZFD . -
LANDF G LIDA Lococ LOCALIZER ON COURSE i
TRZ FD5 NO. SKIP COURSE CUT LIMITER
LOA  YETA : . .
LDO T LImMy L
TRA . SRLMT ) .
TRA 42 :
FDS LDA YETA YETA OR LIMITED YETA i
o1v PERIOD .
DIV PERIOD
MeyY KS COMPUTATION OF -
suB TP ;
DIV - TAUl TP = (YETA X KS 7/ PER®**2) 7/ ((TAUl X S<€l)
MRY  DELYAT C "
SAR 3
ADS TPl i
LDA GS EEEEREEVEKEXRE RS = .
EEIEER 3 47} PERIOO ;
MPY K6 COMPUTATION OF - :
MPY PSIE : v
MPY - KDAMP (GS X PSIE X KDAMP X K6)/PERI1OD
TSl 2 :
) STA ™2 -
L CEXLITOsSPECS
- CLANDFD.MPILS“MPILSO!.TPl‘TPlOB TP2=TP203.,TP3=TP302,TP4xTP402, TP5=TP502,
*  TPOH=TPE02. TPT=TP702+ LOCFO=LOCEDDS « LOCOCTLACOC0A FLARESFLARED2,, START=STARYO3, i
® L RLFD=RLFDO2¢ YETAZYETAOL+PSTE=PSIEO1 +GSFD=GSEDO 24 «NUT«CFDINI o+ TMEFLG(NE O
#  4eNOT sCCRUZFD
LOA  HRAD XX EREKS A A ERK K -
suB K1000
TRP  FD6
LA P2 -
sug L TRT (WASHOUT  IF
STA T2 HRAD LESS
MPY DELTAT THAN - 1000 FT "
oIV TAU2 ’
5aR 6
i AOS 7. -
*®  CEXITO»SPECH
. CEDGeMPILSEMPIL SO Le TRISTP IO TP2=TPL05.TPI=TPI0Z ¢ TPA=TPA02,TPS=TP502,
L ® TPEEYPOHOP . TRPSTP 704 LOCFDSLOCFNOS ¢ LOCCCELOCNCOA s FLARE=FLARED2 s START=STARTO3, -
* RLFD=RLFDO2, YETASYETAOL 4 PSIE=PSIEOL+GSFD=GSFDO2+ «NOT«CFDINT, TMEFL GeNE ¢ 0
L ..NDT.CCRUZFO o
Kor FD6 LDA P2 AR NN AEREBAS &
: sUR THP1
LOB LIMIBO
I TRA SRLMT
: SAL 3
i [CMA :
LOCSTR




Inz Fa

oW o P
- O SRy
& o
iy o F
k]
MPY - PSIE LE ZERD ? it
5 TRZ w42 4
IRP - FDT : .
LODA  ~ LOCSTR LOCSTR X PSIE
i MEY PSIE GE  ZERO.? o
TRM 1 FD7 : :
LDA - PSIE - . PSIE GT - 20 |
s ABS : .
5U8 .. DEG20 o :
TRM FD7 . ) - [
(@ STZ.  CAPT D)
LDA - AD
TRA " FDI1 ; —
. * CEXTIT0.SPEC, . o
*.  CFOTsMPILS=MPILS01+TPI=STPI03:TP2=TP205, TPI=TP302,TP4=TPA 02+ TPS=TRS02,
*  TP6=TPLO2s TP7=TP704 s LOCFD=LOCFDOS 4 LOCAC=LOCOCO4 s FLARE=FLARED2+START=5TARTO3,
. * BLFD=RLENO2, YETASYETAG sPSIE=PSIEOL s GSFD=GSFD0O2s e NOT«CFOINY ¢ TMEFLG e NE# 0
®.  SLOCSTR=LOCSTROle eNOTWCCRUZF
FD7 LDA SET . : K =
. o STA  CAPT .
. LDA HRAD -~ HRAD GT 12007
suB. Atl200 :
. LTRMOFOB . LESS THAN 1200
’ LDA  LOCSTR B -
TRA  FD10. . :
- F08 - LDA. . LOCSTR . :
T LDe . DEGES : . : P
TRA  SRLMT -~ | LIMIT LOCSTR AT LOW ALT. Do
. TRA . FDII : .
“® CEXITOsSPECS .
* - CCRUZFD¢START=START 04 LOCFD=LOCFD06+ GSFD=GSFDO2 s MPILS=MPILS01,TP1=TP1024
. & YP2STP202, TPI=TP302, TP4=TP402s TP5=TPS502+TP6=TP602. TPT=TP 702, . 4
# LOCOCLDCOC04s FLARESFLARED2 s YETA=YETAQ2PSIEZPSIEO2: TMEFLG eNE o0 g
® o eNOTWCFDAR . j
CRUZFD LDA- GUIDZ2D CRUISE FaeDe R
. TNZ.  FOD9 GUIN2D ON ? —
o EXITL  STZ = RCMVLD BOTH, ROLL AND #
i STZ  PCMVLD : PLTCH COMMANDS INVALID » ¥
¢ JFALSE. : >
g TRA$ EFDRTN
L FD9Y LOA -~ LATSTAR -
CED10.. . LDG  PEG2S
CTRA SRLMT
e FD11 508 RLFD ot o
SAR 2 ‘
D1V TAUS o
v LDG © DEGa © LIMIT ROLL. RATE J g
THA SHUMT &
MPY - DELTAT %
ADS - RLYTD ) x
sud - ROLL LB
: LDG DEGZS E"
. THA SRLMT - ot
T STA . RCMD ' T
* CEXITO0.SPECS ‘ - : G
R * CFD11+STARTSSYARTOA JLOCFD=LOCFD06¢GSFD=GSFD02+MPILS=MP ILSO1+TP1=TP104, » B
Sl * TP2ETPR206.TP3=TP30R: TPA=TPA02. TRPSETPS02+ TRP6=TP602: TP7=TP705:FLARE=FLAREO2, §
# . LDCOC=LOCOCOA s YETA=YETAOZ s PSIE=PSTEO2 JLOCSTR=LUCSTROZ: CAPT=CAPTO4, :
- * RUFD=RLFDOS .« RCMD=RCMDOY
: L DA LOCKFD CHEARRE NSNS AR S
: TRZ ~ FD13 :
9 LDA LocvLo ROLL COMMAND
YRZ. . FD14 E
CLDA C MPILS VALID1TY TEST

et e B ;al»i i



STA RCMVi. D S COMMAND  VALID
TRA VERTFD

ED13 L DA GU1ID2D

TNZ =~ FD12 S ! R

FD1A STZ RCMVLD LEREERERRE R ERK K

& CEXITO,SPECH o
s CEDI1START=START 04 s LOCF D=L OCFN06 +GSFL=GSFD024MP ILS=MPILS01,TP12TP 104,
. TPZ:TP206.7P3=7P302.TPA:YPaoz.YPS:TPSOQ-TP6=TP602.TP7=YP7OS.FLARE=FLARE02-

* LOCOCHL0COCO4: YETASYETAOZ +PSIE=PS IED 2 LOCSTR=LOCSTRO24 CAPT=CAPTO4 s
* RLFD=RLFDOA& yRCMD=RCMDO1 ¢ RCMVLO=RCHVLDOA :

VERTFD LDA  LOCFD N TEST FOR. ILE FLT DIR
: TRZ . VCRUZ GO TO CRUTSE MODE
VLAND LDA GSFD : TEST FDR FIRST PASS

TNZ FD1S : NOT FIRSY PASS
LDA - GSBSNS TEST FOR GLIDE SLOPE BEAM SENSEDE
1RZ VCRUZ : ‘GL IDE SLOPE NOT SENSED GO YO CRUISE
L.DA - SETY FIRST PASS IN GLIDE SLOPE
Lz STA GSFD ) SET GSFD H1:AND
L.DA GAMMA : INITIALTZE LGAMC TO RCLL
STA . LGAMC : © WHEN FD BARS: COME UP
FD1S  LDA. ~ GSDEV V. sk GPGSDV=GSDEVARX
C o mey K1 e
SLL 8 o COMPUTE 'GAMMA CMD
suB w3 . .
D1V  TAUs TPA=({GSOEVXKY/( TAUAS+1 ) XK37180) +GSA-KA
L MPY DELTAT
SAR & : N
ADS. . TP3
olv C1808F
MpyY K3 .
ADD GSA GLIDE SLOPE ANGLE
5uR K4
cMa .
STA TPS ETII R ER I 2 42 2 L
4 CEXIT0.SPEC, :
) ’CFDIS.START:SfARYOA-LOCFD=LOCF006.MPILS:MP!LSDquPl=TPIOA-
E TPZ:YPZOG'TP3=TP303-TPA=TPA03-TP5=TP502-TP6=TP602.TP7=7P705.FLARE=FLAREOZ-
« Lbcnchococoa.VETA=VEYA02.psie:psxeoz.Locsra=LocsTnoz.CAPt=CAProo.
* ,ﬂLFﬁ:RLFDO&.RCMD:RCMDOI.RCMVLD:RCMVLDOQvGSFD:GSFDOB.LGAMC:LGAMCOZ
LDA - FLARE FLARE LATCHED ?
TNZ FLRALY : B
LDA HOCF ‘ T KRR R EREEREAREN
ADD K2 C L LIMIT. HDCE
TAM. . *®¢3 0 LESS
LoA K10 C i : THAN =3
TRA %2 :
LOA HDCF
ADD KT COMPUYE
CMPY L TF : © " HREF ) .
Div X8 . . . 1F FLARE
. STA HREF . NOT LATCHED

¥ CEXITOJSPEC, ) } :
¢ CFD15+START=START04,LOCFD=LOCFDOG »MPILS=MPILSO1,TRP1=TP 104,

T YP2=TP206oTPS:TP303yTP4=TP403-1P5=TP502-TP6=TP602.TPT:YP?OS.FLARE:FLAREOZ.
&  LOCOC=LACUCOAYET A=YE TADZ »PSIE ZP5TEC2 L OCSTH=LACSTRO2. CAPT=CAPTO4,
*  RLFD=RLFD04 yRCMDERCMDO1s REMVLD SRCMVL D04 ¢ GSFD=GSFD03 L GAMC=LGAMCO2¢
®  HREF=HREFO2
FLRALT LDA HRAD COMPARE HRAD AND HRSEF

o1V HREF . CFOR FLARE LATCHING
'STA KELR - AND FLARE GAIN COMPUTATIONS
suf MEKLIS HRAO 7HRECF
TRP weh : 7 LESS THAN ONE
LA SET YES, - SET
STA FLARE : : : FLARE LATCH

T TIRA P

i
1




3
1
'
'
i

* . CEXITO+SPEC, . . ) - Eﬂ
.. CFD1S+START=STARTO04 ,LOCFD=L 0CFDO6 + AP [LS=MPILSO01+sTPI=TP 104, . : :
* . TP2=TP206,TPI=TPI03»TPASTPA03: TPS=TPS02. TPE=TP602+ TP2=TP 705, FLARE=FLARE O3, o ,
*  L0OCOCSLOCUCOA,YET ASYETAORZ s PSIE=PSTEO2 JLOCSTR=LOCSTROZ2, CAPT=CAPT 04 5 e i : .
* RLFD=RLFD04 s RCMD=RCMDO L+ RCMVLD=RCMVLDO0S » GSFD=GSFDO3 41 GAMCZLGAMCO2y i
‘& HREF=HREFO02,KFLR=KFLRO1 . i JE s - i
LDA - KFLR f
L0Q MSKL1S i
TRA SRLMT
SAL 8
MRY - TPa . : -~
sus K4 :
TRM **3 REEEEREERESREER
LODA: - AQ LIMIT GAMMA COMMAND - |
TRA %49 BETWEEN ZERO AND MINUS 2¢GSA: :
STA - GAMMAC ) . :
ACD GSA ' ) -
ADD GSA .
TRM *43 . [
LDA -~ GAMMAC: ‘ i ' . R "A o
TRA €43 ] , . .
suf GAMMAC ) '
‘CMA R AR IR RS ‘ - ;
SUD - L.GAMC B : R o
DIV  TAU5 - ° INTEGRATE GAMMA COMMANO |
SaR 3 L ) —
0o L IMPR LIMIT PITCH RATE . :
TRA SHLMT - " . :
MPY  DELTAT . : ' -
ADS.  LGAMC ¢
suR GAMMA : :
STA . GAMCMD . : » ;
® . CEXITO0,SPEC, . . : 1
® CFDISSTART=START 04 ¢LOCFDSLOCFDOG sMBILS=MPILSO 1o TRPI=TP 104+ : .
*  TP2=TP206.TP3=TP3I03¢ TPA=TPA03: TPS=TP 502, TP6=TPH02+ TP 7= TP 705, FLARE=FLAREQ3, : : - —
-« Loccc=Lococoa.vc7A=varaoz.pSIe=Psxeoz.Locsrn=Locsraoz.CAPT=CAPTp¢. k 3
* BLFD=RLFD04,RCMD=RCMDOL s RCMVLD =RCMVLDO4 o GSFD=GSFDO3 s GAMCMD=GAMCMDO 1 o . : .
& HREF=HREF 024 KFLR=KFLRO 1+ GAMMACZ=GAMMACO1 4 L.GAMC=L.GAMCO3 . -
LDA - PITCH ERERERK R AR EIRH R
SUB TIPS COMPUTE ]
sTA ™6 L T WASHOUT : : " .
MPY . DELTAT TIMNE - ' : j
DIV TAUG - . - CONSTANT e
saR 3 v , , . w . 1
ADS es : : e 1
LOA - . TP6 ' s
MPY . FDBKG .J ?
sSLL 3 . : i
* CMA - o AESESSE R SEXBER N ) g
ADD GAMCMD " COMPUTE. PITCH COMMAND . » o
LDo DEG6 LIMIT PITCH CMD TQ & DEG ) %
TRA SRLMT . ‘?~d
©USTA PCMD ) '
® CEXITO,SPEC. ) §
* CFD15 START=STARTOA «LOCFD=LOCFDOA « MP {LSSMPIL S0, TP 1=TP 1044
* TP2=TP206, TP 3=TP303+ TPA=TPA 03, TPS=TP5 L3 TP6=TP603, TP?=TP705, FLLARE= FLAREO3 »
c# LOCOC=LOCOCO4 . YETASYETAO2 «PSIE=PSTEO2.LOCSTR=LOCSTROZ + CAPT=CABTOS 4 4
* . PLFD=RLFDO4 . RCMD=RCMU01 +RCMVLD=RCMVYLD 08+ GSFD=GSEDO3 4L GAMCELGAMCOS o
*  HREFZHREF02, GAMMACTGAMMACG L o PCMD=PEMD 01 s KFLRSKFLRO1 « GAMCMD=GAMCMDD L
LDA = GSVLD GS TUNED ?
TRZ EXITP . .
EXITI  LDA REMVLD ~PITCH COMMAND IS VALID IF
5TA PCMVLD ROLL COMMAND 1S5 VALID

* . «FALSE.
TRAS 10T




LRI

e

i

R

S TRZ
LDA
L.0o
TRA
oIy
SAR
D1V
DIV

L0G

TRA
sus
01v
mMpY

SAR -

ADS
LDA
SuB
TRY
LOA
suB

EXIT2
VERSTR
CsaLs
SRLMT
VGS

2

KHD
P1B2
DEGE
SRLMT
PCMD
c3p2
DELTAT
27
PCrD

-MOA

HRAD
EXIT3
TIMER
BINTME

NO. BLAMK VERT COMMAND
FETCH 30 GUIDANCE. STEERING SIGNAL
S FPS#¥#2 LIMIT .

LIMIT PCMO TO 6 DEG

Y T TPT T T T

MDA TEST

FLASH FLTe DIRS

CEXTT 0« PCMD=PCMDO 24sRCMVLD=RCMVLD 04 «RCMD=RCMDO1 +RLFD=RLFDO0A,
START=STARTO0A,LOCFD=L OCFD06%GSFO=GSFDOR+MPILS=MPILSOl,TP1=TP104,
TP2=TP206. TP3=TP3024TPA=TP4 02, TPS=TP 502+ TPE6=TPEH02+ TP7=TPT70S, FLARE=FLAREO2s

SKFLR=KFLRO1

TRZ#®

LDA
STA
LDA
TRZ

EXIT2  STZ

«FALSEe

TRA¥

EFDRTN

 BINTME

TIMER
PCMILD
EXIF3.
PCMVLD

EFDRTN

S LOCCC=L0COCO0AYETASYETAO2 sPSIE=PSIEO02+LOCSTR=LOCSTRO24+CAPT=CAPT04

BARS. IF
BELOW. MINIMUM
DESCENT ALTITUDE

AEERSEENRRNSRA K
PITCH COMMAND. INVALID

o AR




e S

¢

ABBREWIATION :.  SPEC IS

AO=0.A1200=1200-H23-C|BOBF=180oﬂl5.C382=3-02-CSBIS=5-B15.DEGE=0-011ll1llBO-DEGQ:O-0222222280.0EGG=0-0333333380.DEGIS=0.0833333380oDE
620=0-llllllllBO.DE625=OolJBRBBSBBOcUELTAT=O-OSBO.DR-DELTAT=O.XBO'FDBKG=0-BBB.ABS(GAMMAD.LT.l.BO-ABS(GANMAC).LT.0.00SSSSSSBO'ABS(GAN
CMD)-LY.IyHO-ABS(CS)-LE.O-6ZSBIS'ABS(GSA).LT-{-BO.ABS(GSDEV)oLE.0.00l!l11lBﬁ.HRADoGE.0-AND-HRAD.LI@lSDO&BZ})HBEE;GEgﬁQ;B!?géNDoHREF.
LT-I.BO-ABS(HDCF).LE-!.BB;KDAMP:O.9BO‘AUS(KHD)-LTol.BO-AND.ABS(KHD)-GT.0.0IBBO.ABS(KFLR)-LE-l.BISiKI=700-Bll'K2=J.315.K3=9.03BO-KQ=0
.K5=0-3980oK6=0-65330.K7=2-815TK8=*[.QBS-KIG=-3-BlS.Kl000=B37-823'K1200=926gB33.ABS(LAISTR)-LT-I;BD.LGAMC-GE-—O-OOSSSSSS?O.AND.LGANC

‘eLEeOsLIMY=400eB23,LIMLOC=1004B23 LlMPR:OoOOJB]BJSBO;LIM180=003777777vABS(LDCDEV)-LEaD-O!llllllB6»ABS(LDCSTR)-LTol-BO-MD\=250q823-AB

S(PCMD)-LE-0-0333333380wPER1ﬁ3 JquO-PIBZ=3-141592682'ABS(P1TCH)-LT-l.BO.ABS(PSIE).LT.JoBO.ABS(QCMD)-LE;O;IBBBSBBBBO-ABS(?DLL)-LT-I
-BO.ABS(RUYHDG!.Lle-BO-HESET:DQDOODDOO-SET=Glllllll1-TAU1=3.83oTAU2=60.B6'TAUJ=1-BZ.TAUA=J.BA.TAUS=1m83'TAU5=1.503.TF=15-35'TIMER.G
E'w0eANDe TIMER L Tot 0B BS(YK)-LT-J.SO-ABS(TPI)oLEol-BB.ABS(TPZ)-LE-IoB3.AHS(TP3)-LE-loBlJ-ABS(TPQ)uLTcl-BO.ABS(T’S).LT.I-BO;ABS(YPﬁ)
eLTele B0 «ABS(TP7)WLE .B3.T12=0400-ABSKVERSTR).LE-l.HB-VGS.GE.IOO.DISvABS(YETA)-LT.l-BD.ABS(RCMD)oLE-O.l3B&BBBBHO.B!NYHE.SE.O.AND.B!

NTME LT+ 14800 MSKL] 520000777774 ABS(RLFD) oLT o 1480

v

.

:
|




" CONTROL PATH 1

®CEXITO+SPECH
SEX EFDRTN
LDA MPILS

LDA - TMEFLG
+NOT s (SACLEQs 0}

sNOTe { SACH.EQe.0)
START1=STARTOS

FLARE=FLAREQ2

- svz START STZ L.OCFD
~ )
*% VERIFICATION CONDITIONS **
.
A CEXITO SPEC
" SAC3=AND($AC2,T12) MPILS1=$AC3
. $AC6=GRUND )
b +IMPLIES »
.. CCRUZFD
: TP2=TP202 TP3=TP302
- .L0COCc=Lacoco4s
N —==~ 'CONTROL PATH 2 ===
3 i
cor ‘ *CEXITO, SPECH
= - SEX - EFDRTN LDA . TMEFLG
: i LOA  MPILS

“LDA  START
il STz ™3
S$TZ  Lococ!

CEXITO
$AC3= AND (SACZ, T12)
RO $AC6=GRUND :
TPI1=0
TP71=0 . .
L S IMPLIES S
CFDI’
TPSI=TPS502
STARTI=STARTO3

—=— -CONTROL PATH 3

$CEXITO+SPEC*
SEX EFDRTN
L.DA MPILS
LDA STARY

CEXITO )
SAC3=AND ($AC2,T12)
"SACE=GRUND
<INPLIES, -

i CED1

i . TPS=TPS02

R - START=STARTO3

+NOT.{$SACEQ.D)
oNOT e ($ACNELOQ)
STZ TP4

SYZ FLARE

't',VERlFlCATION CONDITEONS **%

SPEC
MPILS1=%AC3
$SACS5+EQe0
TP21=0
LOCFO1=0

MPILS1I=MPILS01
TP61=TP 602
GSFD=GSFD02

LOA . TMEFLG
NOT. ($AC+EGs 0)
(SAC.NE.0)

% VERIFICATION CONDITIONS %% k

SPEC
MPILS1=$AC3
$AC6.EQ.0

MPILS 1=MPILSOL
TP6=TP&02
GSFN=GSFDO2

oNOTa {ZACEQe0)
DA ILSON
sTZ GSFD

EFORTNL=3RA
SACA4=MPILS]
START1=0

LOCFD1=LOCFDO6

TP4=TP402
YETA=YETAO02

s

«NOT+ {SACEQa0)
LDA 1LSON
LDA SET

sTZ TPS

F

EFDRTNI=SRA
SACA=MPILSL
$AC7=5TART

T TP31=0
LOCOC1=0

S TP11=TP102
TP71=TP702
+NOT.CFDIN1

SNOT 2 {EACJEQD)
LDA ILSON

EFDRTNI=%$RA
$AC4=MP ILS1
$AC7=START

TRI=TP102
TP7=TPT702
«NOTsCEDIN

‘
LDA PCUMWD ANA

" oNOTe ($ACLEQs0) LDA

?CEXITO.SPEC.CCRUZFD1START=STARY04-L0CFD=LOCFDOG,GSFD=GSFDOZ-MPILS=MPILSOl-TPI=T9102.TP2=TP
02+ TP7=TP702,L0COC=LOCOCO4+FLARE=FLAREQ2 VETASYETAD2+PSIESPSIEQN2, TMEFLGoNE 04 oNOT e CFD 42%

- SAC1=TMEFLG
«NOT(SAC4:EQ.0)
LOCFDiI=0

GSFD1=GSFDO2
TP5=TP502
PSIE=PSIEO2

LDA - - PCUMWD ANA
oNOT e {SACEQe0)" LDA
STA START STZ
sSTZ TP6 572

SACI=TMEFLG
eNOT{SACLG+EQD)
eNOT«(SAC7eNESD)
TP41=0

FLARELI=0

TP21=TP202
LOCFD1=L0CFDO3

TMEFLGNE 0
L.0A PCUMWD ANA
+NOT « ( SACEQ D) LDA

$ACI=TMEFLG
eNOTe(SAC4.EQe0)
SAC7eNE SO ‘ :

TP2=TP202
LOCFD=LOCFDO03
TMEFLGeNE«O

T12 STA MPIL
GRUND «NOTe(SACe

«NOT+ (SACL1 .EQe0)
SACS=ILSON

GSFD1=0

MPILS1=MPILS01

TR6=TP602

TMEFLGeNE+O
T12 STA . MPIL
GRUND (SACLEQe0)
™1 stz TP2
TP7 SYZ LOCF

«NOT+{SAC1+EQe0)
SACS=1i.SON
SAC8=SET

T™PS51=0

TP31=TP 302
LOCOCI=L0C0C02

Ti2 STA MPIL
GRUND (SACEQD)

+NOTo(SAC14EQeD)
$ACS=ILSON

TP3I=TP302
L0COC=L0Ccaco2

b i

S
EQe0)

SAC2=PCUMWD
eNOTe {SACS+Z0e0)

TPE=TP102
TP7=TP702
«NOT«CFD42

S

0

: SCEXIT0s SPECYCFD1 s MPILS=MPILSO Lo TPL=TPL02:s TP2=TP202, TP3=TPI02+TPA=TP402, TPS=TP502+TP6=TP602,TP7ZTPT7024LOCFD=LOCFD03,L0COC=LOCOCO24FL
~ ARE=FLAREQ2+START=ST ARTO3+GSFD=GSFDO2+ sNOT«CFDINI s TMEFLGsNE ¢ 0%

SAC2=PCUAWD
oNOTe ($AC503040)
START1=$ACS
P61=0

TP31=TP402
FLAREI=FLARZO2

S

‘CEKITO-SPEC-C#DI.HPILS:MPILSOI-TPI:TPX02’7P2=TP202-TP3=TP302.TPO:TPQOZ-TPS:TPSOZ-TPS:TP602-TP7=TP702-LOCFD:LOCFDO3-LQCOC:LDCDCOZ-FL
ARE=FLARED2+START=START 03 +sGSFD=G5FD024 «NOTeCFDINL s TMEFLG«NE « 0% T

SAC2=PCUMW)
«NITe [3ACSe2Qe0)

TPe=TP4d 2
FLARZ=FLARZIOZ2

R

202y TP3=TP302+TPA=TP402, TPS=TP302,+TP6=TP6

e RTINS




T0,.SPEC*

T TR

H . ) €I§
STA MPILS . .

'
!
,
!
.

2

- . ‘
- sk EFDRTN . LDA  TMEFLG oNOT o {SACSEQO) LDA PCUMAD==" ANA T12 : ‘
LDA MPILS NOTS(SACeEQe0) LDA - ILSON (SACEQ.0)? STZ  START 5TZ  LOCFD : g
= STz GSFD ) ‘ : . '
. ‘CEX!TO.SPEC.CCRUZFD-START:STARTOAaLDCFD:LOCFDOGmGSFD=GSFDO2.MPILS=MPILSO1'TPl=YpIOZ'TPZ:TPZQZ.TPS:TPJOZ.TPQ:TPODZ.TPS:"SOZ.TP6=TP6
E02.TP7=T9702'LOCOC=LDCUCO¢'FLARE:FLAREOZ'YETA=YEiéa?.PSlE:PS!EOZ.TMEFLG-NE.O--NOT.CFDQZ‘ i
77 e« VERIFICATION CONDETEONS *%
CEXITO : : SPEC EFDRTNI=SRA $SACI=TMEFLG «NOT(SAC1.EQe0) SAC2=PCUMWI. -
e SACI=AND ($AC2,T12) * MPILS1=SAC3 SACA=MPTLS] «NOT+($SAC4.EQeD) SAC5=ILSON SACS<EQe 0 :
START 1=0 o LOCFD1=0 GSFD1=0 I PR
. <IMPLIES. , : : }
 CCRUZFD START1=STARTO4 LOCFD1=LOCFDO6 GSED1=GSFDO2 MPILSI=MPILSO1 P1=TP102 b
TP2=TP202 TP3=TP302 TPa=TP4a02 TPS=TP502 TP6=TP602 P7=TP702
. L0COC=L0C0OC04 FLARE=FLAREO2 YETA=YETAO2 PSIE=PSIEQ2 TMEFLGsNE«O +NDTeCFD42 ..
e : :
em CONTROL PATH .5 —==
e PR ) .
) [ ° | SCEXITQsSPECK . : : ~ . AR
B SEX . EFDRTN - LDA. TMEFLG NOT o (3ACSEQsO) LDA ~ PCUMWD - ANA- T12 STA  MPILS
“ LDA . MPILS (SACSEQ ~%d : stz START sYZ ~ LOCFD $TZ  GSFD i
3 ‘ tCEX!TO.SPEC'CCRUZFD.START:;TARTO6.LOCFD=LOCF006.GSFD:GSFDOZ-MPILS:MPILSOl.TPI=TP102.TPZ=T9202-TP3=TPSOZ.TP&=TPCOZ.TPS:TPSOZ.YPSSIPG
¢ oz.TP7=TP7oz.Lococ=Lococ04.FLARE:FLAREO2.verA=veerz.pste:psxeoz.quFLG.Ns.o..~or.CFoaat
8 . R : ™
= ; e% VERIFICATION CONDITTIONS *& -
o CCEXITO s SPEC EFDRTN1=SRA $AC1=TMEFLG eNOT« {SACL -EQ=0) SAC2=PCUMWD -
SAC3=AND (FAC2,T12) - MPILS1=SAC3 SAC4=MPILSL SAC4eEQe0 START1=0 LOCFD1=0 I
- GSFD1=0 : :
’ « IMPLIES » ' ; o~
CCRUZFD START1=5TART04 LLOCFD1=LOCFD 06 GSFD1=GSFD02 MPILSI=MPILSO1 TP1=TP102
TP2=TP202 TP3=TP302 TP4=TP402 TP5=TP502 TP6=TP602 TR7=TP702
LOCOC=L0C0C0s FLARE=FLAREO2 YETA=YETAO2 PSIE=PSIEO2 TMEFLGeNEe O «NOTeCFD 42 ~
: ’ .
=o' CONTROL'PATH 6 —== ~
‘«CEXTTO: SPECH : L
SEX - EFDRTN LDA - TMEFLG (SACEQ+0) STZ  RCMVLD STZ . PCMVLD ~
*FALSE o8 ‘
+% VERIFICATION CONDITIGNS *& -~
- 1
CEXITO N . SPEC EFDRTN1=3SRA SAC1=TMEFLG SAC1+EQ.0Q , RCMVLO1=0 : v .
PCMVLDL=0 : ) —
S IMPLTIES. {
+FALSE 3
~
Z-= “CONTROL PATH 7 ——— 3
. P
e qcsxxfo.spec.cFol.uPiLs:Mprsox.rpl=rP1oz.rpzszzoz.TPa:rpaoz.TPa=Tpaoz.Tps=Tpsoa.rps=rpsoz.TP1=TP702.L05F0=LDCF903.LDC C=1.0CDCO2+FL -~ : i
- ARE:FLAgeoz.srAnT=srARToa.GSFD=GSF002..NoT.cFoxNx.rMEFLG.NE.ot : ‘ : ;
LDA . LOCDEV MPY - K1 STA.  YETA LoA . TR sus -~ RWYHDG STA . PSIE Z J
ABS suB . DEG2 JNOT o ($ACLT0) LDA  YETA ABS sus . LIMLaOC E
ZALSAC—L IMLOC) % eNOTo {SACLTO) “LDA . GUID2D «NOT s { SAC «EQ$0) LDA = LOCFD «NOTe(SACNE«O) i
'tCEXlTO.SPEC.CCRUZFD.SYART:STAHTOA-LOCFD:LDCFDOG-GSFD:GSFDOZ.MPILS=MPKLSOl.TPl=TDXOZ.TPZ:TPZOZ-TP3=TP302.TPA=TPAOZ.TPS=T9502c196=796 I
- oz,rpv:tevoz.choc=Lococoa.FLARE:FLAneoz.VETA=vatA02.psle=psxeoz.TMEFLc.NE.o..NDT.CFoazc P
' ) L ~ 4
e *+ VERIFICATION CONDITIONS %% ; i,
B ~ s 4
CEXITO SPEC CFD1 MPILS=MPILS01 TP1=TA102 TP2=TP202 1




43

TP3I=TP302

) TPa=TPAa02 TPS=TPS02 TP6=TP602 TP7=TP702 LOCFJ3=L0CFD33

o U LDCOC=1.0COCo2 FLARE=FUAREOZ - . START=STARTO3 GSFD=GSFDO2 «NOT.CFDINI _ TMEFLGeNE.D

i SACI=LOCDEV SMOLTMUL TM{ SAC1 4K 1) BAC2=MULT(SAC1.K1) YETAL=SAC2 SAC3=TK SACA=N($ ACI-RWYHDG ) -
PSIC1=$ACA $ACS=ABS (SACA) $AC6=N( SACS-DEG2) «NOTe(SAC6eLTo0) SAC7=YETAL __SAC8=ABS (SACT)

«NOTe (3ACI+LTa0) $AC10=GU1D2D eNDT o (SACL0 «EQ40) SAC1=LOCFD

*

SACI=SACB=LIMLOC - oNOTe (SAC11eNELO) »

o IMPLIES o : .
RESACB-L IMLOC) CCRUZFD START=STARTO4 LOCFD=LOCFDO6 L0COC=LOCOCOos YETAL=YETAD2 .
PSIE1=PSIED2 oNOTCFD42 : i
===~ CONTROL PATH. 8 =——— . : - §
$CEXIT0s SPEC,CRDL MR ILS=MPILEN L, TPI=TP102: TP2=TP202,TP3=TP302, TPA=TP402,TPS=TP502 + TP6=TP602 s TR7=TP702+ LOZFD=LOCFD03 s LOCOC=LOCOCO2 oFL -—————-——;
ARE=FLAREO2, START=START03+GSFD=GSFDO2++NCT e CFDINI ¢ TMEFLG o NE« 0¥ } o ‘
LDA - LOCDEV MPY K1 STA =~ YETA LDA TK SUB  RWYHDG : STA  PSIE -4
ABS : suUB . DEG2 oNOT . ($ACLT40) LDA  YETA [Y:-1 L suB . LIMLOC i
i %R (SAC-L IMLOC)IX «NOTe ($ACL.T20) iPA GuULD2D +NOT . ($AC.EQ.0) LDA  LOCFD (SACeNE.O) {
. tcExlro;spEC.CLANoFD.MplLs:Mprso1.TP1=Tpxo2.Tp2=TP202.793=TP302.79a=TP¢og.t?5=vssoz.fpe=rpaoz.rp7=tp7oz.Logfp=LDCFoos.Lo:uc:LococoA s
i +FLARE=F LAREO2 ¢ START=STARTO 3 RIFD=RLFDO2, YETA=YETAO 1+ PSIE=PS [E0 1+ GSFD=GSFD 02, «NOT.CFDINT o TMEFLG s NE « 04 aNOT4 CCRUZFD# -
4 Lo . :
£ ** VERIFICATION CONDITIONS #x% -
3
§ R CEXITO SPEC CFO1 MPILS=MPILSO1 TP1=TP102 TP2=TP202 —
{ TP3=TP302 TP4=TP402 TP5=TP502 TP6=TP602 TPT=TP702 LOCF>=L2CFI33
¢ LOCOC=LOCOC02. FLARE=FLAREO? START=S5TARYT03 GSFD=GSFDO2 «NOT.CFDINL TMEFLG.NE.0
: SRR $ACI=LOCDEV SMOQI=MULTM( SACT K1) SAC2=MULT (3ACI,K1) YETA1=SAC2 SAC3=TK SACA=N{S ACI-QWYHDG)
PSIEI=SACS SACS=ABS (SAC4) TACH6=N{$ACS-DEG2) eNOTe($SAC6LTe0) SACT7=YETAL SACB=ABS{SAC7)
: SACO=SACE-LIMLOC «NOTe ($ACOLY<0) $ACLO=GUID2D oNOT<(BACLI0EQ.O) SAC11=LOCFD SACI1 «NE O
g - '
: : < IMPLIES & .
£ R{SACE-L IMLGC) CLANDFD LOCFD=LOCFDO5 LOCOC=L.OCOCO0a RLFO=RLFDO2 YETAL=YETAO1L
B “ PSIEI=PSIEOL "~ «NOT.CCRUZFD o '
: == CONTROL PATH 9 & —<u
f ) :
$CEXITO, SPEC,CFDL ¢MPILS=MPILSOLWTPL=TPI02: TP2=TP202,TP3I=TP302:TPA=TPA02, TRPS=TP502, TP6=TP602+ TP7=TP702 ¢ LOCFD=LOCFD03+L0COC=L0DCOCO2sFL
ARE=FLAREO2,START=STARTO34GSFD=GSFO02 + e NOT 4 CFDINI s TMEFLG o NE e 0% ‘
e SLDA  LOCDEV MPY . K1 : STA . YETA S Lba YK SUB  RWYHDG STA  PSIE
. ’ ABS : su8 -  DEG2 oNOT+ {SACLT.0) LDA YETA ABS sus ' LIMLOC
| %R (FAC~-L IMLOC )% eNOTe ($SACLT40) - LDA GU1ID2D (SACEQLO)
‘ o *CEXI TO o SPECSCEDAWMPILS=MPILS01sTPI=TP102.TP2=TP202+ TP3=TP302:TP3=TPA02, TPS=TP502, TP6=TP602, TPT=TPT02 s LOCFD=LOCFD03, LOCOCSL0COCO® ¢ FL
ARESFLAREO2, START=STARTO3+YETA=YETAOL sPSIE=PSIEO] s GSFD=GSEDO2¢ «NOT oCFD INL s TMEFL Go NE 0 %
; - & VERIF ICATLUN. CONDITIONS *# —
L CEX1TO SPEC CFD1 MPILS=MPILSO01 ™1=TP102 TP2=TP20 2
~ TP3=TP302 . TP4=T®402 TPS=TPS502 TRPE6=TP602 TP7=TP702 LOCFI=L3CFII3 -
LOCOC=L.0COCo2 FLARE=FLARE 02 START=STARTO3 GSFD=GSFD02 «NOT.CFDIN1 TMEFL.GeNEoD
SACI=LOCDEV SMQLI=MULTM{ SAC1.K1) SAC2=MULT (SAC1,K1) YETA1=SAC2 $ACI=TK SACA=N(S AC3-WYHDG)
o PSIE1=$ACS i SACS=ABS ( SACA) £ACG=N{ SACS-DEGR) sNOT.(SAC6eLTo0) SAC7=YETAL SACB=ABS (SACT) .
SACI=SACB-LIMLOC NOT o (BACOLTa0) $AC10=GUID2D SACI0.EQ.0
e IMPLTES . ‘ :
o RUSACE-L 1MLLOC ) . CFDA - LOCOC=L0COC0A YETA1=YETAO1 PS1EL=PSIEO]
=== " CONTROL PATH 10~ ——=
: : SCEXITO. SPEC,CFDLoMPILS=HMPLLSOLs TR1=TPL 02, TP2=TP202, TPI=TP302.TP4=TPA02, TPS=TP502,TP6=TP602.TPT=TP702,LOCFD=LOCFD03,LDCOCELOCACO2 oFL
: : : ARE=FLAREO2+START=START 03 ,GSFD=GSFDO24 e NOT« CFOINT s TMEFLGoNE » 0%
: ' o LDPA . LOCOEV : MPY K1 STA - YETA LDA  TK 508"  RWYHDG STA  PSIE
ABS B sug - DEG2 eNOT L (5ACeLTa0) DA~ YETA ABS SUB  LIMLOC
XR(TAC~LIMLOC) X (SACLT.0) LDA  SET STA ~  LOCOC : .
. S *CEXITOs SPECSCFDAMPILS=MPILS0 1. TP1=TP1 02, TP2=TP202,TP3=TPI024TPA=TPA02, TP5=TPS02,TP6=TPE02+TP7=TP702+ LOCFD=LOCFD 03+ L.0COS=1L 0COCO4 oFL
i ) ARE=FLAREQGZ+START=STARTOI W YETASYETAD] s PSIESPSIEQ] yGSFD=GSFD024+«NDOTeCFOINL » TMEFL GoNE o 0 # .

*EVERIEICAYINN CONDITINYG 2%

B UL b g o SR LA A

SR S kst




ol Pt
. ;
4+
CEX170 SPEC CFD1 MPILS=MPILSOL TP1=TP102 TP2=TP202
N TP3=TP302 TPazTP402 TP5=TP502 TP6=TR602 TP7=TP?02 LOCFI=L0OCFJ)3 =
Lacoc=L0C0co2: FLARE =FLARE 02 START=STARTO3 GSFD=GSFDO2 «NOT«CFD IN1 TMEFLGeNE+0
: $SACI=LOCDEV SMA1=MULTM(SAC14KY) FAC2=MULT(SACE K1) YETA1=$AC2 SAC3=TK SACA=N(S$SAC3-RWYHDG ).
[ PSIEI= $ACA SACS=ABS(SACH) SAC6=N{SAC5-DEG2) eNOTe ($ACHL.To0) SAC7=YETAL SACB=ABS (3AZ7) u
SACI=SACB-LIMLOC FACYLT 0 SAC10=SET LOCOC1=$ACL1O . : !
e IMPLIES ) ; i
. RUSACE-L IMLOC) CFDa LDCOC 1=L0C0C0o4 YETAL=YETAOL PSIE1=PSIEOQL . . . "
— CONTRDL PATH 11 - —~=
L ~
®CEX1T0:sSPECsCFDLsMPILS=MPILS01,TPI=TP102.TP2=TP202,TP3=TP302,TPA= rpaoz.Yps-rpsoz.fps-rpeoz.tp7 TP702+LOCFD=LOCFDO3,L0COC=L0COCO24FL
ARE=FLAREO2¢ START=STARTO3 sGSFD=GSFD0O 2+ «NOT e CFDINL s TMEFLGoNE o 0%
[ LDA. . LOCDEV - MPY K1 sTA YETA LDA ™ suB RWYHDG STA PSIE o
) ABS sus DEG2 (SACLTa0) LDA SET STA tocaoc .
*CEXI 10+ SPEC.CFO4MP ILS=MPILS01. TP1=TP1 024 TP2=TP202,TP3=TP302.TP4=TP402, TP5=TP502 ¢ TP6=TP602 s FP7= TP702.LOCFD LLOCFDO3,L0COC=L.0COCOS& oFL
“w ARE=FLARE(G2+START=STARTO3,YETASYETAO 1 »PSIESPSIECL s GSFD=GSFDO2+sNOTeCFDINL ¢ TMEFLGoNZ 40 %
& VERIF ICATION CONDITIONS. *%
AN . .
’ CEXITO : SPEC’ | CcFD1Y MPILS=MPILSO01 P1=TPLI02 ™P2=TP202 ’
TP3=TP302 TP4=TP402 ' TP5=TP502 TP6=TP602 P7=TP702 LOCFO=LOCF)03
[N Lococ=10coco2 FLARE=FLAREO2 START=STARTO3 GSFD=GSFD02 «NOT.CFDINY TMEFLGeNED » ;
$ACI={ QCDEV IMAT=MULTM{ SAC14K1) SAC2=MULT(SACLIsK1) YETAI=SAC2 SAC3=TK SACA=N(S AC3-RWYHDG) ;
PSIE1L=3AC4 SACS=ABS (SACA) FACH6=N(SAC5~DEG2) SAC6..TW0 SAC7=SET LOCOC1=$AC?
N . : i R ]
« IMPL1ES ¢
CFDa . LOCDC1=L0Cacos YETAI=YETAOL PSIEI=PSIEO]
w ‘ -
~== " CONTROL PATH 12 "-~——=
- #CEXITO0.SPECSCEDAWMPILS=MPILSO01. TRI=TPL02.TP2=TP202,4 TP3=TP302,TPA=TP402: TPS5=TP502+TP6=TP602+TP7=TP702+LOCFD=LOCFDO3,LOCOC=1L0COCOAsFL >
ARE=FLAREO2 ¢ START=STARTOIYETASYETAO 1o PS IESPSIEOL s GSFD=GSFDO2s «NOT sCFDINI s TMEFLGeNE o0 #
LDA - LBS : SNOTeUSACLEQLD) LDA LOCFD sNOT s (SACNE«O) LOA SET STA  LOCFD
ar LDA ROLL ‘ STA RLFD -
: #CEXITO s SPEC CLANDFD yMPILS=MPILSO 14 TP 1= TPlOZ.TPZ“TPZOZ.TP3‘TP302-794—TP40Z-TPS‘TPSOZ‘tPG‘TPSoZ-TP7-TP702.LDCFD—LDC-DOS'LD-DC LOcoCos
.FLARE~FLAR502.srART-STARros.RLFu-RLFooz YETASYETAO1PSIE=PSIEO1, GSFD=GSFD02+s «NOT s CFD.INL ¢ TMEFLG ¢ NEoOs «NOT o CCRUZFD*
- .
*% VERIFICATION CDNDITTUNS *x
~ CEXITO SPEC : CFDA MPTILS=MPILSOL TR1I=TP102 TP2=TP202 o
TRP3=TP302 : TPa=Tpao2 TPS=TP502 TP6=TP602 TPT=TP702 LOCFI=LOCFDO3
: - LOCOC=LOCOC04 . FLARE=FLAREOZ START=STARTO3 YETA=YETAOL PSIE=PSTEQ1 GSFD=GSFDO2
s sNOT «CFD IN1 TMEFLGeNE.D $AC1=LBS ) sNOTe(SACL1.EQD) SAC2=L0CFD oNOTo (SAC2eNELO) iy
$AC3=SETY LOCFD 1=$AC3 $SAC4=ROLL RLFDI=SACA
L e IMPLIES .
o . CLANDFD LOCFDI=LOCFDOS RLED1=RLFDO2 «NQ T« CCRUZFD v
sme—  CONTROL - PATH 13 ===
®CEXITO. SPEC, CED4 JMP ILS=MPILS01.TP1= TP102,TP2= szoz.TPB—Tpsoz.Tpa Tpaoz.rps—Tpsoa.rpﬁ—Tpsoz.TP7—rP702.LDCFD—LDCF)oa.Locuc LOCOCO4& FL ~
(ARE=FLAREO2, START=S5TARTO 3, YETASYETAO1 +PSIE=PSIEO] ¢ GSFD=GSFDO02+eNOTaCFDIN] « TMEFL.Ga NE o0 %
bt LDA ~ LBS {eNDT < (SAC.EQ.0) LDA LDCFO ({SACNED? "

CEXITO, SPECs CLANDFD oMPILS=MPILSO 14 TPI=TP102, TP2sTP 202, TP3=TP302,, TPA=TPA 02, TP5=T3502+ TP6= TP602.T°7-TP702-LOCFD—L3CFDOS-L’J"
e FLARE=FLAREQ 2+ START=STARTO3 yRLFD=RLFDO2VETA=YETAOL+PSIESPSIEO] +GSFO=GSFD 024 «NDT 2 CFD INI s TMEFLG o NE ¢ 09 oNOT ¢ CCRUZFD*

T=1L0C0acos

#+ VERTFICATION CONDITIONS &%

i CEX{TO . SPEC . CFDA4

MPILS=MPILS01 TP 1I=TP102 TP2=TP202
TP3I=TP3I02 TR4=TP402 TPS=TP502 TP6=TPK02 TP7=TP702 LOCFI=LOCFD03
L Lococ=L0cocos FLARE=FL.AREQ2 START=STARTO03 YETA=YETAOL SIE=PSIEOL GSFD=GSFD0O2
b «NOT.CFD INY TMEFLGeNEWD $AC1I=LBS eNOT+(SACL1«EQeD) SAC2=LOCFD SAC24.NE. O
«IMPLIES . . i .
11 E et 0 YNy SRR T ey R sy

L ANDFD

LioEme
i i A




LY

o

e CONTROL PATH 14 ===

tcsxxro.SPEC.CFDa.MP1L5=MPsto1.Tpt=rploz.192=rpaoz.Tpa=Tpsoz.rpa=Tpaoz.rps=TPsoz.TP5=TPsoz.rp7=rp7oz.LocEQ;LOCF303.L3C0:=Lococon.FL
ARE:FLAREOZ.STARY:STARTO3.VETA=YETAOl.PS[E=PS!EOI'GSFDﬁGSFDOZ.-NDY.CFD1Nl'TMEFLG.NE.Dt :

LOA . L8S ($ACJEQ,.O) tha  LOCFD «NOT o ( SAC eNE+0) n
‘CEXITO;SPEC.CCRUZFD-STﬂRT:STARTO6.L0CFD=LDCF006.GSFD=GSFDOZ.MPILS=MPILSOl.TPl:TD102yTP2=YP202.793=TP302.TPQ:TP‘OZ.TP5=75502.796=YP6
oz.rp1=TP1oz.Lococ=L0cocoa.FLARE:FLAREOZ.VETA=YETA02.ole=PsxEoz.TMEFLG.NE.o..NoT.CFoazt

*» VERLIFICATION CONDITIONS %

CEXITO g SPEC : CFD4& -~ . MPILS=MPILSOL TP1=TP102 TP2=TP202
TP3=TP302 : L TP4=TP4a02 TP5=TP502 TP6=TP602 TP7=TP702 LOCF2=L0CFIO3
Lochc=1.0Ccacoa - - FLARE=FLARE 02 START=STARTO3 YETA=YETAOL PSI1E=PSIEO! GSFD=GSF D02

C oNOTeCFD INE TMEFLGeNE SO FAC1=LAS SAC1.EQe0 S$AC2=LOCFD «NOT o {SAC2.NEsO)
S WIMPLIES .

CCRUZFD . START=START D4 - LOCFD=LGCFD06 YETA=YETAO2 PSIE=PS1EO02 "WNOT.CFD &2

Lom— CONTROUL PATH . 15 ——=

OCEX!TO-SPEC.CFDQ.MPILS=MPILSOloTPl=TPl02-TPZ:TP202-TP3=TP302'TP4=TP4OZoTPS=TPSOZoTP5=TP6OZ.TPT=TP702oLOCFD=LOCFD03'LDCOC=LOCOCOQ'FL
ABE:FLAREO?.START=STARTOJ.YETA=YETA0l.PSlE:PS[EOl'GSFD=GSFDOZ.-NOT.CFD[NI-TMEFLG.NE.O‘

LA LBSs (SAC.EQ D) . LDA LOCFD {SAC.NELO)
#CEX(TOvSPECfCLANDFD-MPILS=MPIL$Dl.TPl=TP102.TP2=TP202.TP3=TP302‘TPQ=TPQOZ:TP5=T’502-TP6=YP6QZvTP?=TP702-LOCFD=L3C’D05.LDCDC:LOCOCOQ
.FLARE:FLAREOZ-START=START039RLFD=RLFDO2.YETA=VETADI.PS!E=PSIEOI'GSFD=GSFDOZ'-NOToCFDlNl'TMEFLG.NEoO.oNDToCCRUZFD'

*% VERIFICATIDON CONDITIONS *#%

CEXITO CSPEC CFDA MPILS=MPILSO01 TPLI=YP102 " tp2=TP202

L TP3=TP302 TPa=TP402" . TPS=TP502 . TP6=TP602 TP7=TP702 LOCFO=LOCFDO3
LOCOC=LOCOCOS FLARE =FLAREO2 ’ START=STARTO3 : YETA=YETAO1L PSIE=PSIEO] GSFO=GSFDO2
fNOT-CFDlNl : L TMEFLGeNEO SACI=L.8S SAC1EQ.D N $AC2=LOCFD SAC2eNEe O
o IMPLIES

CLANDFD LOCFD=LOCFDOS ' RLFD=RLFD02 «NOT.CCRUZFD
m CONTROL PATH 16 —=-

‘CEX[TO'SPEC.CLANDFD-MPlLs:MPlLSOl-TPl:TPlOZ'TP2=T5202.TPB:TPBDZ'TPG=TP402.TP5=T3502.TP5=TP602.TP7=YP702.L0CFD=LDC:DOS.LD:OC=L0CDC0Q
oFLARE:FLAREQZ-START=STAR703nRLFD=RLFDOZoVETA=VETA01vPSlE:PSlEOlvGSFD=GSFDOZ.-NDT.CFD!NI.YMEFLG.NE.O.aNOT-CCRUZFD‘

LDA . “LOCOC . WNOT+ (5ACWEQe0) ' LOA . YETA LDQ  LIMY TRA SRLMT
%ABS(SAC)<LT.ABSIPERICDIX ptv ~ PERIOD %ABS(SAC)«LT+ABS(PERIOD}IX DIV PERIOD
MPY . KS } sug - TP1 %ABS({SAC) LTsABS{TAUL)X 21V TAUL MPY  DELTAT
SAR .3 ADS @ TPl LDA  GS %XABS ($ACYLT.ABS(PERIOD)IX DIV PERIOD
L MPY X6 MPY PSIE MPY KDAMP XDIR (SAQ*2¢82)X SLL STA P2

. 2
‘“CEXITO.SPECgCLANDFD-MP!LS=HPILSOlnTPl=TPlD3-TP2=TP203.TP3=TP302-YP4=TPA02.TPS=T3502|TP5=TP602.TP7=TP702-LQCFD=L3CFDOS.LD:DC=L0COC0Q

-FLARE=FLAREOZ'START=SYARTOJ'RLFD=RLFD02.YETA:YETAOl'PS!E=PSIE01.GSFD:GSFDOZ..NOT.CFDIN!'YHEFLG.NE.O.-NOT;CCRUZFD‘
+4 VERIFICATION CONDITIONS **

CEXITO SPEC . CLANDFD MPILS=MPILSO1 TP1=TP102 TP2=TP202

TPI=TP302 CYPA=TPA02, o TPS=TPS02 FP6=TP602 TP7=TPTO2 LOCED=L.OCFDO0S
LOCOC=LOCnCcoa . FLARE=FLARED2 START=STARTO3 RLFD=RLFDOZ YETA=YETAO1 PSIE=PSI EOL
GSFD=GSFDO2 - T WNOTLCFDINL TMEELGaNE O «NDT.CCRUZFD $AC1=LOCOC SNIT(SACLeZ060)
SAC2EYETA sMOL=LIMY SACI=SRLMT(SAC2,.SMA1) $AC4=SACI/PERIOD SACS=SACA/PERIOD SMO2=MUL TMU SACS +KS)
SACG=MULT(SACSKS) $ACT=N{SACS=TP1) SACB=$ACT/TAUL SMG3=MULTM{ SACS s DEL TATY

SACO=MUL T{SACB . DELTAT) ) . SACIO=SACO/2%%3 SAC11=N{SACI04TPL} TP11=SACI1 SAC12=GS
SACI3=SACI2/PERIND $MQAS MUL TM{ SAC134KE) SACLA=HULT (3ACI34K6)  $MO5=MULTM{ SAC1a.PSIE)

SACIS=MULTISACIAPSIE) ) SNOG=MULTM{ SAC1SKDAMP) SACLE=MULT{SAC15KDANP)

SAGIE (SACIH $SMUG) . SAQ2=SAQL*Z#22 FACIT=ARE{SAQR2) | 3MQT=MR($AQ2) TP21=SAC17

CINPLTIES e : )

ABS{SACI JLT«AHSIPERIOD) ‘ AR5 (SACS) LT ABS(PERIDO) ABS (SACT ) LT +ABSITAUL)

ABS(FACL2) LT ABS{RPERIOD) i DIR (SAQ1#24£%2) TP11=TP103 TP21=TP203

g e




- ¢
R ' =
i
*CEXTTO« SPECs CLANDFN oMP ILS=MPILSI 1. TP1=TR102, TP2=TP202.TP3=TP302, TP4=TP402,TPS=T2502, TP6=TP602, TPT=TP702,LOCFO=L0CTDOS ,LOZOC=L0COCO4 _
s FLARE=FLARCO24+ START=STARTO3 +RLFD=RLFDO2+YETA=YETAQ1+PSTE=PSIEQ] s GSFD=GSFDO02s oNOT s CFD IN1 +TMEFLGNE «0s +NDTo CCRUZFD %
LDA  LOCOC (SACLEQ.0) LDA ° YETA %ZABS(SAC) LT .ABSIPERIOD) % DIV . PERIOD
XABS($AC).LT.ABS(PERIOD)% DIV PERIOD MPY  KS ‘sus - TPL , y "
XABS(3AC) LT ABS(TAULYZ oIV TAUt MPY . DELTAT SAR 3 ADS  TP1
LDA .. GS : XADS({BAC) +LT. ABS(PERIODI% ' DIV  PERIOD MPY K6 MPY  PSIE
‘MPY. KDAMP XDIR(SAQ2482)% siL o2 STYA  TP2 »
FCEXITO4 SPECH CLANDFD oMP ILSEMPILSO 1, TP 1=TP103, TP 2=TP 203, TP3=TP302. TP4=TP402, TP 5=TP 502+ TR6=TP602. TP7=TP702.LOCFDSLICFDOS +LOZIC=LOCOCOS
«FLARE=F LARE024 START=STARTO3 ,RLFD=RLFDO2 YETA=YETAO1 ¢ PSIE=PSIEO] +GSFD=GSFD 025 eNOT oCFD IN1 sTMEFLG «NE 4 04 o NOT o CCRUZFD*
’ . ’ i : ~
*% VERIFICATION CONDITIUNS #%
e S —————————
CEXLITO : -SPEC CLANDFD : MPILS=MPILSOL -~ TPL=TP102 TP2=7TP20 2 >
TO3=TP302 ; TPasTPa02 TPS=TP502 TP6=TP602 "~ IPT=TPTO2 LOCFI=LDCFDIS
LOCOC=LOCOCOS - FLARE=FLARE 02  START=STARTO3 RLFD=RLFDO2 YETA=YETAO1 PSIE=PSIEOL
“ GSFU=GSFDO2 o «NOT.CEDIN TMEFLGsNE.O . «NDT«CCRUZFD SAC1=LOCOC SAC1<EQe0 -
SAC2=YETA SAC3I=SAC2/PERIOD $ACA=SAC3/PERIOD SMQT1=MULTM{SACAKS)  SACS=MULT({SACA+KS) SAC6=N($ACS5-TP1)
; SACT=$AC6/TAUL $MO2=MULTM( $ACT sDELTAT) SACB=MULT(SACT+DELTAT) g SACI=SACB/2¢¢3
w $ACIO=N{SACO+TP L) TP11=$AC10 SAC11=GS $AC12=$AC11/PERIOD SMOISMUL TMISACI24K6)  SACI3=MULT(SAC12,K6)
" $MOA=MUL TMUSACI 3.PSTE) SACI4=MULT{SACI3PSIE) SMQS=MULTMLSACLAKDAMP )
; . SACIS=MULT {SAC14:KDAMP) ; : $A01=({3AC15.5MQ5) SA02=SAQ] #2442 SACL6=AR (S AQEY T $MO6=MR( $A22)
B & TEZ1I=$AC16 . L : -
i B «IMPLIES « :
: ’ ABS{SAC2). LT ABS{PER[0D) ABS(SAC3) LT ABS(PERIOD) ABS [$AC6)«LT . ABSITAUL)
P ABS({SACL1) L. TsABS(PERLOD) DIR{SADLI*2642) TP11=TP103 TP21=TP203 o
‘==~ CONTROL PATH 18 —=-
N .
€CEXIY0 . SPEC, CLANDED (MO ILS=MPTLS0 1+ TP1STP103 . TP 2=TP203. TP3=TP302:TRP4=TP40 2. TPS=TAS02, TP6=TP602, TP7=TP702.,LOCFD=1 OCFDOS +LOSDC=1.0COCO4
o +FLARE=FLARED2+ START=STARTO33RLFD=RLEDOR2¢YETASYETAO1 s PSIESPSTEOL « GSFO=GSFD 02+ «NOT o CFD IN1 +TMEFLGoNE o O +NOT 4 CCRUZFO®
o LDA - HRAD sua - K1000. XR{FAC-KI000)X +NOT ¢ { SAC+GE 40 LDA TP2 sus . TPT o
STA. .TP2 MPY. | DELTAT XABS{SAC) s LT+ ABS(TAU2)X L DIV . TAu2 SAR - 6
. ADS TRy . .
o) SCEXITO: SPEC,CFDE o MP ILS=MPILSO s TPI=TP1 03, TP2=TP205,TP3=TP302,TP4=TPa02: TPS=TPS02+TH6=TP602.,TP7=TP704 + LOCFD=LOCFJ05.L.0COC=LOCOCO4 FL i,
ARE=FLAREOZ2 ySTART=STARTO3RLFDIRLFEDO 2+ YETAZYETAOL «PSIESPSTE0] +GSFD=GSFD02+ +NDT+ CFDINT o TMEFLG4NE+ 04 +NOT+CCRUZFO*
d ‘ i *& VERIFICATION CONDITIONS #% ' - o |
. CEXITO - SREC ' CLANDFD MPILS=MPILSO1 TP1=TP103 P2=TP203 |
- TP3=FH302 , TPASTPA0R C TP5=TP502 TP6=TP602 TP7=TP702 LOCFD=L0CFDI5 )
LOCOC=L0COC04 FLARE=FLARE 02 START=STARTO3 RLFD=RLFD02 YETA=YETAOL PSIE=PSIEOL - }
GSFO=GSFDOZ , +NOTLCFDINI i TMEFLG «NE O ' «NDT.CCRUZFD SACI=HRAD SAC2=$AC1-<1000
= «NOTo( SACR+GEO) SISAC3=TP2 SAC4=N{SACI=-TP7) TP21=5ACa $MO1=MUL TM{SACA+DELTATY)
: SACS=MULT($AC4 +DELTATY - $SAC6=SACS/TAUZ SACT=SACE/2%%6 SACB=N(SACTHTPT) TP71=SACS - |
. . « IMPLIES : o ) u
RUSACI-K1000) , ABS(SACS).LT.ABS(TAUZ) CFD6 TP21=TP205 TP71=TP7 04
, ’ 7
5 ~=-  'CONTROL PATH. 19 —==
: ” SCEXTTOsSPEGs CLANDFD sMP ILS=MPILS0 1+ TPISTPIO3, TP 2=TP203. TP3=TP302,TPA=TP402,TP5=T2502, TP6=TP602+ TP?=TP7024+L.OCFD=LOCE D05 ,L.OZ0C=LOCOCOS s
: SFULARESFLAREQZ+ START=STARTO 3,RLFD=RLFDO2 «YETASYETAO I+ PSTIE=PSIEQ1 «GSFD=GSFDO2+ «NOT «CFD INT + TMEFLG« NS 204 «NOTe CCRUZFD® =
i CLDAT L CHRAD sus- k1000 X (1AC-K1000) X {$AC.GF.01 ‘
o SCEXLTOvSPEC, CFP6 WMPILS=MPIL50 1 TP1I=TP 103« TR2=TP205. TP35TP302,TPA=TPA0 2+, TPS=TPS02+TPE=TPE02, TR7T=TP704 + LOCFO=LOCFI05,LOCOC=LOCOCOA oFL. - |
_ ARE=FLAREQ2 S TART=STARTO3,RLFD=RLFDO2.YETASYETAQ! +PSIESPSIEQY s GSFD=GSFDON . «NOTLCFDIN] s TMEFLG.NE« 0y «NOT#CCRUZFD & |
! 1 P *% VERIFICATION CONDITIONS *%
: : CCERITO . SHEC CLANDFD MPILS=MPILSO1 TP 1=TP103 TP2=TP203
Y TP3=TP302 “ TPasTPADR TPS=TP502 TP6=TP602 TR7=TP702 LOCFI=LOCFI05
el g LOCOC=LACOCHS FLARE=FLARE 02 START=STARTO3 RLFD=RLFDO2 YETA=YETAOL PSIE=PSI E01
© GSFOEGSFD02 L eNOT.CPDINY THEFLG 2 NE«O «NOTCCRUZFD SACI=HRAD SAC2=SAC1-<1000
SACT SGF ot} '
vt FRSBACE L iy .
, o e e T B e .

.~ i e




AR

R {$AC1-K1000) . CFD6 TP2=TP205 TP7=TP704 ) )
- " |
——— CONTROL PATH 20. —== i e
tCExlTO.SPFC.CFD6.MPlLS:MPlLSOl-TPI:TPl03.TP2=TPZOS.TPB:YPBOZ-YPA:TP402.TPS=TP502oTP6=TP602.TP7=YP7OA.LOCFD=LOCFDOS.LDCDC:LDCDCO‘.FL
ARE:FLAREOZJSTART=STARTOB.RLFD#RLFDOZ.VETA:YETAOX.Ps!E:PS!EOl.GSFD:GSFDOZ-oNUT.CFDXNl-TMEFLG.NE-O..NDY.CCRUZFD‘ - o
LDA. TP2 suB.- TPl tpa  LIMIAO TRA  SRLMT %RUSACH2%£3)% SAL 3 |
CMA - STA . LOCSTR S LDA- L YETA MPY. - PSIE +NOT o ($SAC.EG.0) TNOT+( SAC4GE0) ;
LDA -~ LOCSTR MpY | PSIE oNOT o {FACLT20) LDA  PSIE ABS sus  DEG20 T
JNOT<($ACJLTe0) . STZ . CAPT LDA A0 sus  RLFD SAR 2 ) |
RABS(SAC) LT +ABS(TAUII Y DIV TAU3 i .1Lba. - DEGA : TRA  SRLMT MPY - DELTAT ) S
ADS. . RLFD . esuB o ROLL Loa | DEG2S TRA SRLMT STA  RCMD o
tcsxlTo.SPEc.CFoll.srAkT=srAnroe.LGCFD=LGCFoos.GSFD:GSFQOZ.MP!LS:NP:Lsot.rpl=TPlo:.rpz=rpzos.7p3=rpao2.Tp¢=rpaoz.r=5=rpsoz.796=tpsoz O
.TPT:TP?OS.FLARE:FLAQEOE.LDCOC=LUCDCOA.YETA:YETAOZ-PSIE:PSIEDZ'LOCSTR=LOCSTR02.CAPT=CAPT04.RLFD:RLFDOA.RCMD:RCMDOl‘ »
+4. VERIF ICATION CONDITIONS %% -
CEXITO . sPEC CFD6 MPILS=MPILSO01 TP1=TP103 TP2=TP205
TPA=TP302 TP4=TP402 TPS=TPS02 TP6=TP602 i TP7=TP704 LOCFD=LOCFD05
LOCOC=LACOCo4 FLARE=FLARED2 START=STARTO3 RLFD=RLFDO2 YETA=YETAOD1 PSIE=PSITEOL »
GSFD=GSF002 : SNOTLCFDIN } TMEFLG+NE ¢ 0 +NDT+CCRUZFD SACI=TP2 SAC2=N(SACL-TP1) —
SMQIZLIMIBO SAC3=SRLMT{ SAC2+SMO01) SACASFAC3I*2%%3 SACS=-3ACA LOCSTRI=SACS SAC6=YETA
$MQ2= MULTM( SAC6PSIE) SACT=MULT(SACH +PSTE) +NOT.{SACTEQ.O) CNOTo{ SACTGE 20} SACB=LOCSTRY SMO3=MUL TM(SACB «PSIE) o |
SACGEMUL T{SACBPSIEY  »NOT+ ($ACI+1LT.0) SAC10=PSIE SAC11=ABS{SAC10) SAC125N{SACL11—-DEG20) oNOT.(SAC12.LT+0) f
 CAPTI=0 . SAC13=A0 i $ACLA=N($AC13-RLFD) SACIS=SAC14/72842 SAC16=SACIS/TAU3 $MQ4=DEG4
SAC17=SRLMT{SAC1643M04) SNOS=MULTMUSACLT » DELTAT) $AC18=MULT{SACLT,DELTAT) >
SACIO=N(SAC1B4+RLED)  RLFDI=ZACIY SAC20=N{3AC19-ROLL) $MQ6=DEG25 SAC21=SRLMT ($AC20+$MA6} |
RCMD1=SAC2Y : P : : i
< IMPL1ES : . ) - __i
RESAC3#2¢3) ABS{SAC15) «LT« ABS(.TAU3) CFD11 START=STARTOS LOCFD=LOCFDO6 ?
TPI=TP 104 : TP2=TP206 TPT=TP705 YETA=YETAO2 PSTE=PSIED2 LOCSTR1=LOCSYRO2
CAPTI=CAPTO4 RLFD1=RLFDO & RCMD1=RCMDO1 : >
o CONTROL PATH 21 . === .
tcexlro.spac.csos.Mprszmprsox.Tpl=rpi03.rp2=tpzos.TP3=T9302.TP4=T94oz.rps=rpsoz.TPb:TP&oz.Yp7=rP7oa.LQCFD:LBCFDOS.LﬂCuC:Lococog.FL - .
‘ARE=FLARE02oSTART:STARTO3.RLFD=RLFDOZ§YETA=YETAOL.PSIE:PS!EOI.GSFD:GSFDOZ..NDT-CFDKNI.YMEFLG-NE.O..NO?.CCRUZFD'
LDA [ TP2 suB. TPl Lpe  LIM180 TRA-  SRLMT XR{SAC*2%%I)X SAL 3 o
CMA - STA' - LDCSTR . LDA  YETA MpY PSIE «NOT e (SACeEQ«0) +NOT « { SACGE20) L
LOA. -~ LOCSTR MpY-  PSIE NDT 2 {SACLT0) LDA  PSIE ABS suB = DEG2C iz
(sAC LT Q) .
,‘cexlTo.SPEC_CFD7.MPXL5=MPstoi.Tpxzrpnoa.rpz=szos‘Tps=Tpsoz.rpa:rpnoa.TPs:TPsoz.Tps:rpsoz.rp7=rp7oa.LUCFD=LOCF005.Lococ:Locuco&.FL
ARE=FLAREOZ-START:STARTOS.RLFD:RLFDOZ.VETA:YETAOl.PSXE:PS[EOI.GSFD:GSFDOZ.-NDT-CFDIN!.TMEFLG.NE.O'LOCSTR=LOCSTR01..NDT-CCQUZFDO
~ : -
e VERTEICATION CONDITIONS &%
- L CEXIYO SPEC CFD6 MPILS=MPILSOL TP 1=TP103 TP2=TP20S -
TPI=TP302 . TPA=TPAOR TPS=TP502 TP6=TP602 TP7=TP704 LOCFD=LOCFDO5
LECOCELOCNCos FLARE=FLARL02 START=STARTOJ RLFD=RLFDO2 YETA=YETAOL PSIE=PSIED1
- ' GSED=GEFDO2 . SNOT.CEOINL TMEFLGeNE SO +NOT«CCRUZFD sACI=TP2 SAC2=N{ SACI-TP1} i
$MD1=LINI80 : : SACI=SRLMT( SACZ,SMAL) SACH=SACI*2043 i SACS=~SACA ) LOCSTRI=$ACS SACE=YETA
SMOZ= MULTM(SACEPS1E) SACT=4ULT(SACE +PSLEY. <NOT. USACT.EQ.0) NOT(SAC7«GE O ) $ACA=LOCSTR1 $MO3=MU_TMISACB.PSILE)
- SACA=MUL TUSACR +PSTE) /s NOT S (FACILT 0D $AC10=PSIE C SACT1=ABS(SAC10} SAC12=N{SACI1~DEG20) S$AC12.LT 0 y
o EMPLIE S e
w HUSACI*24%3) ‘ CFD7 LOCSTRI=LOCSTROY . _

= CONTROL PATH 220 - ==
=TP502'TP6=TP6OZ.TP7=TP7OQoLDCFD=LDCFD05yLOCOC=LDCOCOO.FL

#CEXITO.SPKC-CFDS-MPILS=MPILSOIcTPl:TPl03oTP2=TP205;TPB:TFEOZ.TP“:TPQOZ.TPS
CFD!N!QTMEFLG-NE.O--NDY.CCRUZFD.

STARTQInRLFD=RLFDDZ-YETA=YETA01pPSlE=PSlEOI¢GSFD=GSF002.-NOT.

H AREZFLAREQ2,START=
: . w T ULDA ™?Hsa suB TRl LDoQ . LTM180 TRA SRLMY XRUSACE2%%3)X SAL 3
) CMA ) STA LOCSTR LDA YETA MpY PSIE «NIAT(SACEQO) eNOTe { SAC e GED)
LDA LOCSTR MR Y PS1E COLSAC LT 0D
RIS £ ruwﬁ".,rpxufpiv-\'v,\'n‘.«raqw*v'yn;, TNy YN v v F o T

.i : VCFXlTO‘SPFC.CTD7qMﬁ(lﬁf““llﬂﬂlmfﬂ\'T




*e VERIFICATION CONDITIONS #+

CEX1To SPEC CFO6 ‘ MPILS=MPILSO1 TP1=TP103 TP2=TP20S
TP3=TP302 TPA=TPADZ U 1PS=TPS02 TP6=TP602 TP7=TP704 LOCFI=LOCFDO0S
L OCDC=LOCOCOS © FLARE=FLAREO02 START=STARTO3 RLFD=RLF002 YETASYETAOL PSTE=PSIEO1
GSFD=GSFDO2 «NUTGCFDING : TMEFLG aNE « 0 «NDT+CCRUZFD SAC1=TP2 SAC2=N(SACI-TPL)
SMO1=LIM180 ' SACI=SRLMTUSAC2,$SMGl) SACA=SAC3*2%¢3 $ACS=-$ACH LOCSTR1=3ACS SAC6=YETA
SMO2=MULTM{SACE+PSIE) SACT=MULT(SACS oPSIE)  oNOTo(3ACTLEQ.0) oNOTa (SACTGE0) $SACS=LOCSTR] SUQB=MU_TM{ SACB «PSI1E)
SACO=MUL TUSACBPSLE) . SALIWLT40 : :
«IMPLIES. : - i

-~ RESAC3I*2#43) CcFo7? LOCSTR1=LOCSTRO1
“==  CONTROL PATH 23 ~—=

"CEX!TO;SPEC-CFDE-MPILS:MPILSOlnTPl=TPl03.792=TPZOS'TPB=TP302.TPQ=TP002;TPS=T9502vYP6=TP692-TP7=TP70tcLOCFD=LOCFD05-LDCDC=LDCDCOC'FL
ARE=FLARE02qSTART=START03.RLFD=RLFD02.YETA=YETk01.Pslﬁ:PSIEOl.GSFD:GSFDOZ&oNDT-CFDlNl'TMEFLG.NEcOo.NOT.CCRUZFD‘

LDA TP2 suB TP1 LDQ LimMiac TRA SRLMT XRESACH2283IFX SAL 3

CCMA . STA . LOCSYR LDA - YETA MPY PSIE s NOT e (SAC.EQAOY " (SACGE 0}
#CEXITO.SPEC;CFD?-MPILS=MPILSOl'TPl=TPl03-7P2=T9205-TP3=TP302.TPA:TP402'TP5=TPSOZoTP5=TP602-TP7=TP7OA.LUCFD:LOCFDOS-LDCOC=LDCDCOQ.FL
ARE=FLARE02v$TART=STARTOJoQLFD=RLF0021YETA=YETA01.PS!E=PS!E01oGSFD=GSFDOZ.-NDT.CFD(Nl.TMEFLG;NE.O.LOCSTR=LOCSTRO!.-NUT.CCQUZFD‘

*& VERIFICATION CONDITIONS & B
~ ’ .

CCEXTTO ‘ "OSPEC . CFDG6 ’ . MPILS=MPILSO) TPI1=TPF103 . TP2=TP205

TP3=TP302Z TP4=TP402 - TPS=TPS02 TP6=TP602 TP7=TP704 LOCFI=LICFO0S

L LOCOC=L0CNC04 FLARE=FLARE 02 START=STARTO3 RLFD=RLFDO02 YETA=YETAO1 PSIE=PSIEOL
GSFD=GSFNo2 - | +NOT«CFDINIT TMEFLGeNE o0 «NOT «CCRUZFD SAC1I=TP2 SAC2=N{SACI-TP1)
SMQI=LIMIB0 - U SAC3=SRLMT(SAC2,5MQ1) SACA=SBAC3I*24%3 $SACS=-SACH LOCSTR1=3ACS SAC6=YETA "
$MO2= MUL TM(SAC6+PSIE) SAC7=MULTL{SACEsPSIE) oNOTe {SACT+EQ D) ! SACT «GE D
«IMPLILESS . - - ’

R{SACI®2%4&3) ) CFDT7 o ) LOCSTR1=LOCSTROL
: . : ) ) ’
—— - CONTROL PATH 24 —==

"CExlTO'SPEC'CFDG‘ﬁP!LS=MPlLSOl.TPI=TP103;TP2=YP205-TP3=T9302;TPO=T9402;TPS=TP502.TP6=TP602oTP7=TP7OQoLOCFD=LDO‘P05oLDCOC=LDCDCOQ.FL
ARE=FLAREO£-START;STARTOB.RLFD:RLFDOZ-YEIA:YETAOI.PSIE:PSIEO!.GSFD=GSFDOZ;-NDT.CFDXNIvTHEFLG.NE.O-.NDT.CCRUZFD"

LDA - TP2 suB - Tpl ) LDQ  LIM180 TRA SRLMY XR(SAC*2%%3)% SAL 3

CMA k STA L LOCSTR: LDA  YETA MPY | PSIE - {SAC.EQ.0) LDA  LOCSTR
MPY . PSIE «NOTS (SACLT40) LDA PSIE ABS suUs - DEG20 +NOT. (SACLT.0)
S11° - CAPY SULDA - AD ) SuB . RLFD SAR 2 XABS(SAC) +LTABS(TAUIIX

N TAU3 LDa  DEGS ' TRA  SRLMT MPY | DELTAT ADS. . RLFD sUB  ROLL

LDO - DEGZS TRA . SRLMT . STA RCMD ’ -

#CEXITD'SPECQCFDil-START=STARTD@-LDCFD=LOCFDO§-GSFD:GSFDOZ.MPXLS:MPXLSol-TPI=TPIOQ.TPZ:TPZOE.TP3=TP302-TPQ:TPQOZ'T?5=TP502oTPS:TPOOZ
-TP?:YP7050FLARE=FLARE02-LDCOC:LDCOCOG-YETA:YETAoa-PSlE=PSlEOZoLOCSTR:LOCSTROZ.CAPT=CAPT04oRLFD:RLFDOQ-RCMD:RCMDOl‘

s VERLFICATTON CONDITIONS *%
. ‘; .

ki

CEXITO ) _USPEC 7 cens MPILS=MPILSO01 TP1=TP103 IP2=TP20S

| yp3=TP302 TEa=TPa02 TPS=TPS502 TP6=TP602 TPT=TP704 LOCF)=L0CFDOS
LOCHC=LAENCo4 - - FUARE=FLARE 02 START=STARTOZ RLFD=RLFDO2 YETA=VETAO1 PSIE=PSIEODL
GSFD=GSF 002 v NOT.CEDING TMEFLG o NE o0 +NOT .CCRUZFD SAC1=TP2 SAC2=N(SACI-TP1)
SMOI=LIMIBO T USACIZSRLMTUSAC2+SMAL)  SAC4=SAC3#24+3 $AC5=-SACH LDCSTRI=$ACS SAC6=YETA
SMOP= MUL TMUSACEPSIE ) SACT=MULTUSACG +PSIE) ~ SACT.EQ.O . $ACB=L.OCSTR1 $MQI=MULTM(SACB4PSTE) IACI=MUL T(SACB,PSIE)
NOT o {FACOLT0) .  $SACLO=PSIE o SACIL=ARS(SAC10) SAC12=N (SACIT-DEG20 ) «NOT+ (SACI2+LTe0) CAPT1=0
SAGLI=A0 SACIA=N{BAC1I3=RLFD) FACIB=8AC14/72%¢2 SAC16=8ACIS/TAU3 SMQ4=DEGS

SSACLT=SRIMT(SACLSE »3MQ4 ) - , , SMISEMULTMUSACI7.DELTAT) SACTIH=MULT { SAC174DELTAT)
SACI1O=NLSACT8+RLFD) . RLADLESACIY : FAC20=N(SACIO-ROLL) . . SMQ6=DEG2S SAC21=SRLUT(SAC20.$MA56)
RCMDI=SAC21 ‘ ) ' ’
JINPLIES -

U Rteacaeeed) S ABS(EACLS) LT+ ABS [ TAUS) : cFD 11 START=STARTO4 LOCFD=LOCFI086
TPI=TP104 . TP2=TP206 T TRT=TP70S , YETASYETA02 PS1E=PST1E02 LOCSTRI=LOCSTROZ

CAPTL=CAPTRA RLFDI=RLFDOA © REMDE=RCMDOT

e ANTIVAE . YATH Y

s




+

ﬂCEXlTQcSPEC.CFDS.MPILS:MPILSOlcT?l:TPl03-TP2=TPZOS.TP3=TP302'TP4=TP402-TPS=TP502-TP6=TP602.TP7=TP70‘cLOCFD:LDCFDOS.LUCDC=LOCOCOQ.FL
,ARE?FLAREOZ'SfART:STARTOS.RLFD=RLFDOz.YETA=YETA01'PSXE=PSlEOl.GSFO:GSFDOZ.-NDT.CFDIN!'TMEFLG-NE.O..NOT.@CRUZFD‘

LDA R sun TPl R LHQ T LIMIB0° TRA SRLMT XR{SAC*2¢%3)X SAL 3

CMA . ’ ’ BTA LOCSTR LDA YETA . MPY PS1E { $AC.EQ.0) LOA =0CSTR

npy PSIE NOT s (5ACLT.0) LDOA PSTE ABS sSuUB DEG20 (SAC.LYT0)
TPSOZ-TP6=TP602-TP7=TP700.uOCFD=LOCF305-LDCOC=LOCOCOQ.FL

UCEXITO.Sﬂ&C.CFD7'MPlLS=MP[LSOl'TP1=TP103-TPZ;TPZDS.TPB:TPBOZ-TPA:TPdoa-TP5=
VARE=FLAﬂ502gSTARY=GTARTOJ-RLFD=RLFDOZ-YEYA=VETA0]nPS!E=PS!E01.GSFD=GSF002o-NDT.CFDINIgTMEFLG-NE.0.LOCSTR:LOCSTROI-.MDT.CCIUZFD‘

es VERIFICATION CONDITIONS ##

CEXITO SPEC R CFD6 MPILSSMPILSOL © U TP1=TP103 1P2=TP205

1P3=TP302 TPa=TP402 TP5=TP502 TP6=TP602 TP7=TP703 LOCFI=LDCFIIS
LOCHC=LOCUT0S FLARE=FLAREOZ START=STARTO3 RLFD=RLFDO2 . YETASYETAO1 PSIE=PSIE01L
GSFD=GSFDO2 ' +NOTJCFDINI TMEFLG +NE «0 NOT.CCRUZFD SACL=TP2 SAC2=NISACI-TP1}
$MOI=CIMIBO- SACIZSHUMT{ SAC2 3 SMCT) FACH=SAC3®2%%3 SACS=-$ACH LOCSTRI=SACS SAC6=YETA

SHOZ=MUL TR{SACG sPSIE) BACT=MULT(SACS PSIE) . SACT.E0.0 SAC8=LOCSTRL SMO3=MULTM{SACBsPSIE) SACI=MU_T{SACBIPSIE)
NOT o (BACISLY -0 F SAC10=PSIE SACIT1=ABS(SAC10) SAC12=N(SAC11-DEG20) $ACI2.LT.0

o IMPLIES o, ; ) ,

ROSACI®2443) CFDT LOCSTR1=L.OCSTROL

Jhl U CONTROL PATH 26 ==

MPlLSOI.TP1=TPIOS;TP2=TP205‘TP3=TP302-TP4=TP402.TPS=TP502-TP6=YP602cTP7=TP7OQoLOCFD=LUCFD05-LOCOC=LOCOC0.;FL

SCEXITO ¢ SPECCFDO»MP ILS=
GWFDOZ..NDT-CFDINX'TMEFLG.NEoO..NOT.CCRUZFD‘

'ARE=FLAREOZnSTART:SYARTOB.RLFD=RLF002.YETA=YETAO]gPSlE:PSlEQl.GSFD:

LOA ™e sus TP LDQ L.ITM180 TRA SRLMT XRISAC®2*%3)}X SAL 3
CMA . E STA LOCSTR 1.0a YETA MPY PSIE {$SACeEQ.O)} LDA LOCSTR
MpPY . PSIE (SACLT0) :
STP602 «TP7=TPTCA yLOCFD=LOCFDOS»LOCOC=LOCOCO4 oFL

;MP!LS:MP!LSOl.TP!=TP103.1P2=fP205.TP3=TP302.TPQ:TPQOZ,TPS=TPSOZ-T96

«CEXT TOs SPECs CF DT
GSFDOZ.-NOT.CFD[N[vTMEFLG-NE.O-LOCSTR=LDCSTROI.cNDT-CClUlFD-

KARE:FLAREQE.SrART:sTARTQJ-RLFD=REFBOZ-YETA=YETAO[.PS!E=PS!EOI.GSFD=

&» VERLFICATION CONDITIONS *#

L CEXITYD ) SPEC : cFoe MPILS=MPILS01 TP1=YP103 P2=TP20S
CypasTP30E TPa=TPACZ TPS=TPS02 ) TP6&=TP602 TPT=TP704 LOCFI=LOCFDO0S
LOCOC=LDCOCOA " FLARE=FLARE 02 START=S5TARTO3 RLFD=RLEDO2 YETA=YETAOL PSIE=PSIEOL
GSFD=GSFDO2 L SNOT.CFDINL : THEFLGe NE«O +NOT+CCRUZFD SAC1=TP2 SAC2=N(SAC1-TP1)

SMOU=LIM180 SACI=SRUMT(SAC2,$MC1) SACA=SAC3¥24%3 FACS=—$ACH, LOCSTRI=SACS SACG6=YETA

SMO2= MUL TMISACSWPSIE) SACT=MULTISACE +PSIE) SACT.EQ.0 SACH=LOCSTR1 SMO3=MUL TM{ SAC8,PSIE) SACI=MULT($AC8,PSIE)

SACOLT «0 o . : . )

JIMPLIES s IR . _—

R{SACI«2#43) CFD7 LGCSTRI=LOCSTRO1

am CCONTROL. PATH 27 ~=='

'CEX!TO'SPEC.CFDTqMPlLS=MDlLSO\oTPl=TPl03.YPE:TPZOS)TPJE?PJOZ'TP4=TPAOZ-TPS=T9503,TPG:TP602.TP7=TPTOO-LDCFD:LOCFDOS.LDC0C=LDC0COOoFL
kRE=FLAREO?.STARY=STANT03iRLFD:RLFOO?-YEYA:YETAOl-PSlE:PSlEOI.GSFD:GSFDOZ'oNDT.CFDlNloTMEFLG-NE-O-LDCSTR=LDCSTRO]ocNDT.CC?UZFD‘

LDA - SET STA. ~ CAPT LDA © HRAD - sus . A1200 XR{SAC~A1200)X% «NOT+{ SACsLT0)
LOA  LOCSTR ) LDG: | OEG2S TRA - SRLMT sUB  RLFD SAR 2
XADS(SACLeL, ToABSITAUZIX . pIv - TAu3 LDa  DEGe TRA  SRLMT MPY - DELTAT
ADS RLFD SUR - ROLL e DEGR2S TRA  SRLMT STA . RCMD
=TP302, TP4=TP402: TRS=TP5D2+ TP6=TP602

STARTOQ.LUCFD=LUCF006'GSFD:GSFDOZ-MPlLS=MP1LSDI.YPl:TPlOQ.TPZ=TPZOB-TP3

SCEXTTOSPECCEDI1 +START=
LDCDCD@-YETA:YETAQZ.PSlE:PSIEOZoLOCSTR:LOCSTRDZ-CAPT:CAPYOA-RL”D:QLFDOQ-RCMD:RCMDOl‘

.TP7=TP705'FLARE=FLAQEOZ'LDCOC=

B VERKIFICATION CONDITIONS **

CEXITO o SPEC CFO7 MPILS=MPILSO! TP1=TP103 TP2=TP205
TP3=TP302 TPa=TPane TP5=TPS02 TPB=TP602 ’ TP7=TP704 LOCFI=LOCF)05 -.
LocnesLacacos FLARE=FLAREO2 §TART=2STARYO3 RLFD=RLFDO2 YETA=YETAOL PSTE=PSTEOL
GSFO=GSFD02 . SNOTL CFDINI TAEFLG«NEO - LOCSTR=LOCSTROL ‘ NOT+CCRUZFO $SAC1=5ET
CAPTI=SACY R . SACR=HRAD SAC3=3AC2-A1200 SNOTe (SAC3LT0) SACH4=LOCSTR $MQ1=DEG2S
$AC5=SRLMT($AC¢.$MO|) £ACH=N(SACS—RLED) BACT=SACH/2%82 SACB=SAC7/TAU3 SMQ2=DEGA SACO=SR_MT{SACS s SMQA2)
SMO3% MUL TM{SACO »DELT AT) : SAC10=MULT { SACIDELTAT) SAC11=N{SACI0#RLFD) RLFD1=3ACI1
$ACY2=N( SACLI-ROLLY sMRa=0FG25 SAC13=SHLMT(SACI2,3M0A) RCMD1=$AC13

« TMPLTES »

RCEACP=~A LI OO CARCRATT Yol TLARSTT AN ) frm) IR TS

t PR NN B

ke e s




PP S RE I

TP3I=TP3I02
LOCNC=1.0C0C0s
GSFD=GSF002
SMQ1I=LIM180
$MO2=MULTM($ACEPSIE)
oNOTe { SACToL.ToG)
«IMPLIES .
HESAC3Is28+3)

——— . CONTROL PATH 26

€CEXITOLSPECSCFD6 (MPILE=MPIL
ARE<FL ARE0Z+START=START03,RLFD=RLFDOZ Y

TRA=TP402’
FLARE=FLAREO2
«NOTeCFDINT
SAC3=SRUMT(SAC2+$MG1)
SACT=MULT(SACE.,PSI1E)
$ACI0=PSIE

CFOT’

LOA TP2 ; sus . TP1 Loa

CMA .. STA
(SACLTe0) :

ICEXITO-SPEC-CFD?.MPILS:MP[LSOl'TPL=TPI03.TPZ=T9205.TP3=7
ARE:FLAReoa.STAerstARToa.RLFo=

Mpy PSIE

LOCSTR “LDA

&% VERIFICATION CONOITIONS **

CEXITO

TP3I=TH302

L. 0CoC=L0C0Co4
GSFD=GSF002
sMQ1=LOIM180

M2 MUL TM(SAC6 oPSIE)
$SACY.LT.0

«IMPLIES »
RUSAC3®2#43)

- CONTROL. PATH 27

SCEXITO . SPECICFD7 4MPILS
ARE=FLAREQZ s START=STARTO3 »

LOA SET STA CAPT LDA
L.DA LLOCSTR iLDo .. DEG2S TRA
XADS( $AC VoL T ABSITAUIIX : BLV
ADS RLFD SUR RUOLL LoqQ

OCEXITO'SPEC‘CFDX\iﬁfART=
.TP7=TP705'FLAGE=FLAREDZoLDCO

SPEC

TP4=TPA02
FLARE=FLAREO2
«NOT.CFD INL
sAc3=5RLMT(sAc2.sMcl)
SACT=MUL T{$AC6»PSIE)

CED7

*% VERLF ICATION CONDITIONS *#

CEXITO
TP3=TP302°
Lacoe=Lococas
GSFD=GSFDDRZ
CAPTI=3AC)

SPEC .
TRAsTPA02

) FLARE=FLAREO2

SNOT.CFDINI
SAC2=HRAD

SACS=SHUMTISACASMOL Y SACH=EN(SACS-RLFD)
$MQ3=MULTM(SACQ.DELTAT)

$ACI2=N(SACI11-ROLLY
+IMPLIESS
A{SAC2-AL1200)
TRI=TP104

sMUa=DEG25

SOI-YPl=TP103'TP2
ETA:YETAO[,PS!E=PSIEO

=MPILSOI.TP\=TP103-TP
QLFD:RLFDOZ.YEYA=YETAOIoPSlE

TP5=TP50C2
START=STARTO3
TMEFLG «NE+0
$ACA=SACI*2¢% 3
SACTSEQLO :

| SACI1=ABS(SAC10)-

TP6RTE602
RLED=RLFDO2
«NOT+CCRUZFD

 SAC5=-SACA
$ACB=LOCSTRI
$ACI12=N{ SAC11-DEG20)

LOCSTRI=LDCSTRO$~

Limiace
YETA

RLFDOZ,VETA=YETA01'PSIE=P51€0

CFDo

TP5=TPS502
START=STARTO3
TMEFLG+NEeO
SACA=SAC3®2¢*3
$ACT.EQ.C

LOCSTRI=LOCSTROL

HRAD
SRLMT
TAU3
DEG25

STARTOQ.LUCFD=LOCF006-GSFD=GSFDOZ.MPIL$=MPILSOlo
C=LDCOCOQ.YETA=YETA02¢

CFD7

TPS=TP502
START=5TARTO3
TMEFLGeNEs O
$AC3I=BAC2-A1200C
SAC7=$ACEH/2%%2

=TP205,TPI=TP302.7
X.GSFD=GSFDOZ'-NOT-CFDIN[-TMEFLG-NE-
XRISACH2#*%3)X SAL 3
(SAC.EQ.D) LDA

TRA SRLMT
MPY PSIE

P302.TPA=TH402.TP

=PSIEO0LG

MPILS=MPILSOL
TP6=TPE02
RLFD=ALFDO2
<NOT.CCRUZFD
$ACS=-SACS,
$ACB=LOCSTRY

2=TP?05-TP3=T9302'TP¢=TPQ02-YPS:TPSOE'TP6=TP602-TP7=TP7OQ-LUC
SFD=GSFDOZ..NDT-CFD!N1.TMEFLG.NE-0.LOCSTR=LOCSTR01.dNDT.CCQUZFD‘
«NOTe (SACeLT+0)

sus A1200

suB RLFD SAR
uba DEGS TRA
TRA SRLMT STA

MPILS=MPILSO0L
TPO=TPH02
RLFO=RLFDO2
LDCSTR=LOCSTROL
JNOTe (3AC3LT<0)
SAC8=SACT/TAU3

SACIO:MULT(SAC9-DELTAT)
5ACt3=SRLMT($ACl21$M04)

ABS(5AC7).LT.ABS(TAU3)'

TP2=TP206

CcFD11
YETASYETAO02

g?,ﬁﬁﬁémﬁ@ﬁﬁw%i

P¢=1Ph02-TP5=TP502-TP6=TP602oTP7=TP7

5=TF502-TP6=TP602‘TP7
loGSFD:GSFDOZooNGTo£FDlNl'TMEFLGoNE-O.LOCSYR=LOC

%XR(SAC~A1Z00)X
SRLMT Py

TP1=TP104,TPR2=TP206
PSIE:PSIEOZoLDCSTR=LOCSTR02-CAPT:CAPT06'RLFD=

TPT=TP703
YETA=YETAOL
sACLI=TP2 |
LOCSTRI=3ACS

. . . [P

: . ' - : PR . SL Cw e s PSSR ST SCR B N SR T w se elnd b am ikl 4 B
LCA w2 s5uy TPl LDQ L1M1380 TRA ’ éf XNR(SACE2¢x3)X SAL 3 S
CMA | STA LOCSTR LDA VETA MPY T4 {$AC+EQe0) LDA LDCSTR
MpY  PSIE - CeNOT e ($ACe LT D) LDA PSIE AUS 5uUs DEG20. (SAC.LT.0)
‘CEX‘TO-SPEC:CFDToMPlLS=MPlL501-TPJ=TPI03;TPZ=TPZOS.TP3=TP302-TP¢=TP402.TP5=7P502.TP6=TP602nTP7=TP7OQ.LOCFD:LOCFOOS.LDCDC:LDCOCOQ.FL
ARE:FLAREOE,START#S1ARTQJ-RLFD=RLFDOZ.YETA=YETA01aPSXE:PSlEOl'GSFD=GSFDOZ'-NDT-CFDIN!'TMEFLGoNE-O.LOCSYR=LDCSTRDI'.NOTotCIUZFO‘
"-VERIFICAT[ON;CDND[TIDNS % »
CEX1ITO SPEC CFD6 MPILS=MPILSO1 TP1I=TPL103 TP2=TP20S

LOCFD=LDCFY25
PSIE=PSIEO}
$SAC2=N{SACL-TP1)
SACH=YETA

SMQ3=MULTM($ACB-PS!E) $AC9=MULT(S\C8'PSXE)

SAC12LT a0

TP 1=TP103
TR7=TP704
YETA=YETAOL
$ACI=TP2
LOCSTR1=$ACS :

Dl.LOCFD:LUCFDOS'LDCOC=LOCOCOQ'FL
O+ o NDT«CCRUZFO®

LOCSTR

:TP70‘.LDCFD=LOCFDOS-LOCOC=LOCDCO"FL
STRO1s«NOT s CCIUZFD®

rP2=TP20S
LOCFD=LOCFDO5

- PSIE=PSILEDIL

SAC2=N(SACI-TP1)
SAC6=YET A

SM03=MULTH($ACB-PSIE) SAC9=MULT(51CB-PSIE)

TP1=TP103

TH7=YP704
YETASYETAOL

+NOT +CCRUZFD
$ACA=LDCSTR
SMU2=DEGS
SAC11=N(SACI0+RLFD)}
RCMD IRSACES

START=STARTO4
PSIE=PSIEOR

FD:LOCFDOS'LOC0C=L0CUC000FL

DELTAT

.TPB:TP302.TP621PQ02'TPS:TPSOZ.TP&=TP602
RLFDO&RCMO=RCMOO 1 &

TP2=TP20S
LOCFDI=L0CFIO0S
PSTE=PSLIEOL

SACI=SET

sM01=DEG25
SACO=5R.LMTUSACS « $MQ2)
RLEDLI=$ACI1

LOCFD=LOCFDI6
LOCSTR=L.OCSTRO2

IP7=TP705

ArTvad 400d 40
gl aovd TYNIDIEO




P e e

CAPT1=CAPTOS

RLFD1=RLFDO&

e CONTROL PATH .28 —==7

tcsxtWO.SPEC.tan.Mprs=Mprsoi.TP\

ARE=FLAREOZvSTART=START03.RLFD:RLFDOZ'YETA=YETAOX-PSlE=P

CCEXITO s SPECCFD11 3TART=ST

'IPT=TP7OS-FLARE=FLARE02-L3COC=LOCDCOA.YETA=VE

s VEHIFICATION CONDITIONS $%

CEXITO o SPEC ..
TPI=TP302 : TP4=TPa02
FLARE=FLARE 02

LacoC=L0c0cos
GSFD=GSFDO2 +NDT» CFDIN1
CAPTI=SACH SAC2=HRAD
SACSSSRLMT ( $ACA »3MO1) $ACE=N{BACS~-RLFD)
$M03=MULYM(3ACQ.DELTAT)

SAC12=N{ SAC11~-ROLL) $MQa=DEG2S

o IMPLIES .
RUSAC2-A1200) AnS(sAc7).LY.ABS(TAu3)
TP1=TRPIDA TP2=TP206

CAPT1=CAPTOA ALFDI=RLFDO4

—— CONTROL PATH 20 ——=

'CEX!TO{SPEC.CCRUZFD.QTART:START

02-1P7=TP702cLGCUC=L0C0COQVFLARE:FLAREQZ'YETA=YETA02oPSIE

LDA Gy 1b2D

JNOT e {SACNEO) sTZ
*FALSE " S

e VERIFICATION COND LTTONS *%

CEXITO SPEC
MPILS=MP ILSE01 C¥p1=rP102
TPE=TP602 1p7=TP702
TMEFLG o NED +NOT.CFDAZ
SIMPLIES s

«FALSE
_LL cONTROL PATH 30 ~—=

.CEXXTDsSPEC.CCRUZFD'START=STARTOQcLD

OZ'TP7=TP702'LOCOC=LDCUCOA.FLARE=FLARE02aYET

LGA GU1020 (SACNE0) LDA LATSTR LDQ DEG2S TRA SRLMY sus

_SAR 2 XADS(SAC)-LT.ABS(TAUJ)X . ' D1V TAU3 LDQ DEGS TRA

MPY DELTAT’ AD5 RLFO sus ROLL LoQ DEG25 TRA SRLMT STA
=TP206.YP3=TP3QZqTP4=

*CEXITO'SPECoCFDI!-START=STARTO&-

.TP7=TP705-FLARE=FLAKE02oLOCOC:LOCDCOQ'YETA:

v+ VERIFICATION CONDITIONS *#

CEX1TQ SPEC

MPTLS=MP ILSOL TPI=TP102
TRE=TP602 TP 7=TIPT02
_TMEFLG «NEO +NOTHCFDA2

$AC3=$RLMT(SAC205H0l5 $AC4=N(SACS-RLFD)
SHOJ:MULTM(&AC?qDELTAT)
$AC[6:N($ACQ~RHLL)

ERCIR EE

AMNAEDEGAR

ARTOA'LDCFD=LCCFDOG'GSFD=GSFDOZ'MPILS=MPILSOl'TP
TAOZ.PS[E=PSXEOZ{LOCSTR=LOCSTROZ.CAPT=CAPT04-

LAC3=SAC2-A1200
SACT=SACE/2%42

SAC]O:MULT(SAC9.DELTAY’
SACI3=5RLMT(SAC12.$MQQ)

TRP7=TP705
RCMD1=RCMDO1

0Q.LOCFD=LDCFDOGIGSFD=GSFDQZoMPlLS=HPlLSOI'
=PSXE02,TMEFLG-NE¢O.-NOT.CFDQZ'

LOCOC=L0C0C04
$AC1=GU1ID20

CCRUZFD

RCMD1=RCMDO1L

=TP103.TP2=7P205.TP3=TP302'TP6=TP402-TP5=TPSOZ.TPG
SlEOloGSFD:GSFDOZo.NBT.CFDlNI
%XR(SAC~-A12001%

LOA - SET STA CAPY LDA HRAD suB A1200

LDA LOCSTR L0Q DEG1S TRA SRUMT : suB RLFD S5AR
2ABS($AC).LT.A6$(TAU3)X : oty TAU3 Loa DEG# TRA
CADS RLFD sus ROLL - Loa DEG2S TRA SRLMT STA

CFD7 S MPILS=MPILSO1
TP5=TPS02 1P6=TP602
START=STARTO3 RLFD:RLFDOZ
TMEFLGeNE o0 LOCSTR=LOCSTROL

SAC3L T O
SACB=$ACT/TAU3

CFD11
YETA=YETAQ2

RCMVLD STZ PCMVLD
CCRUZFD START=START 04
TP2=TP202 TP3=TP302 ‘

FLARE=FLARE 02

CFD:LOCFDO6.GSFD=GSFDOZ.MPXLS=MPILSOl.fPl:TPlOZ-
A=YETAO?'PSIE=PS!E02-TMEFLG-NE-O-oNDT.CFDlZ‘

LOCFD:LGCFDOB.GSFD:GSFD02@M91L5=NPXLSOl-TPl:TPlOQ.YPZ
YETAO?'PSIE=PSlEOZ.LOCSYR=LDCSTR02-CAPT:CAPYOQ'RLFD

START=STARTOA
TP3=TP302
FLARE=FLAREQ2
$AC1eNELO
SACH=SACS/TAUS

TP2=TP202
LOCOC=L0CoCos
$AC1=GUID20D
SACS=SACH/ %82
SACB=MULT(SACTDELTATY
FACLLTSPLMY ($aC190.SMAA)

TPI=TPIOZ-YPZ=TP202.TPJ

JNOTe(SAC1eNEO)

:TPSO2.TPT=TP7DQ.LOCFD=LU
.TMEFLG.NE.0-LOCSTR=LOCSYROI'-NOT.CCHUZFDQ
(SAC.LT.0)

2
SRLMT MPY
RCMD

I=TP106-tP?:YPQOGvTP3=TP302.TPQ:TPCOZ.T
RLFO=RLFD0A,RCMD=

TP 1=TP103
TP7=TP704
YETA=YETAOL
«NOTsCCRUZFD
$ACA=LDOCSTR
$M0Q2=DEGA

SAC1I=N(SACIO+RLFD)

RCMD1=SACL3

START=STARTOS
PSUE=PSIED2

LOCFD=LOCFDO6
TP a=TPAD2
YETA=YETAQ2
RCMVLDL=0

LOCED=LOCFD06
TPA=IPan2
YETASYETAO2
$AC2=LATSTR
sMQ2=DEGA
$AC9=N($AC8*RLFD)
QEMITESACLE

=TP302.,TP&

192:19202.793:7?302.7#4:

CFDOS.LDCOC:LOCOCO.-FL

DEL TAT

95=T95320Y95=TP6°2

RCMDO 1'#*

TP2=TP20S5
LOCFI=LOCFIDS
PSIE=PSIEO!

SACL=SET

SMO1=DEG1S
5AC9=SRLﬁT($lC5.$M02)
RLFD1=SACL1

LOCFD=L0CFD06
LOCSTR=LOCSTRO2

=TPA02.TPS=TD502.YPG=7PG

GSFD=GSFD02
Ps5=TPS02
PS1E=PSIEO0Z
PCMVLD1=0

TPQOZoTP5=T9502-7P6=YPG

RLFD

SRLMY

RCMD
TPCOZ-TP5=YP532-196=TP602

=RLFODQ'RCMD=RCMDOIO

GSFD=GSF0D02

TPS=TPS02

PSIE=PSIED2
SMO1=DEG25
SAC7=SRLMT(SAC698H02)
RLFD1=SACY

~

>




,LOCSTR=LGCSTR02

CAPT=CAPTOS RLFD1=RLFDOA RCMD1=RCMDO1

——— CONTRGL PATH 31  —-—

‘CEX!TOvSPEC-CFDlloSTART-STARYOQ-LOCFD—LCCFDOﬁ.GSFD‘GSFDOZvMPlLS MPILSO[.TPI TP 104, TP2=TP206+TP3I=TPI02, TPAZTPA02,TPS=TP502,TP6=TP602
v1P7-TP705‘FLARE=FLAREOZ.LUCDC—LDCDC04-YETA‘YETAOZ-PSIE =P SIEO02,LOCSTR=LOCSTRO2+CAPT=CAPT 04 +RLFD=RLFD0O& ¢ RCMD=RCMDO1%

LDA - LOCFD sNOTe (SACJEQeO) LDA . LOCVLD «NOT o ( SACLEQ.0) LDA MPILS e NOT+{SAC«EQe0)

LoA SET .. SYA RCMVLD!

'VtCEXITO.SPEC-CFDll-STARV~SYAHTO4¢LDCFD—LCCF006'GSFD—GSFDOZ-MPILS ZMPILSOls TRI=TP 104 TP2=TP206.TPI=TP302,TPA=TP4 02, TPS=TP5I2 ,TP6=TP602
‘,.TP7—TP7DS.FLARE—FLARFO?.LOCDC‘LOCOCDA'YETA“YETAOZ‘PSIE PSIEC2,LOCSTR=LOCSTROZ, CAPT=CAPTO04 «RLFD=RLFD04+RCMD=RCMD0O14RCMVLDI=RCMVLDOAS®

& VERIFICATION CONDITIONS *%

CEXITO . SPEC : . CFD1Y START=STARTO04 LOCFD=LOCFDO6 GSFD=GSFDO2
MPILS=MPILSOL TP1=TP 104 TP2=TP206 TP3=TP302 TPaA=TP402 TP5=TPS502
. TPE=TP602 TB2=TP705 FLARE=FLAREQ2 LOCOC=L0COC04 YETA=YETAO2 PSIE=PSIE02

SACI=LOCFD
SACA=SET

NOT+(SAC1eEQe0)
RCMVLD1=$ACS

RLFO=RLFDOA
SAC3I=MPILS

RCMD=RCMDOL
eNOTo(SACIEQ.D)

LCCSTR=LCCSTROZ
S$AC2=LOCVLD

CAPT=CAPTO4 )
oNOTe ($SAC2eEQeD)

JIMPLIES, L ‘ .
RCMVLD1=RCMVLDOS :

—=~ CONTROL PAJH 32 —--

‘CEX(TO.SPECoCFD\I-START—STARTO‘-LOCFD—LCCFDOG-GSFD GSFDOZ.MPXLS‘MPILSO];TPI STP 104, TPR2=TPR06s TPI=TPI02+sTPA=TP402+ TPS=TPS502+ TP6=TP602
« TR7=TP7 05 . FLARE=FLARED2+LOCOC=L0C0C04« YETASY »TADZ.PS!E PSIEQ2+LOCSTR=LOCSTRO2: CAPT=CAPT D4 ¢ RLFD=RLFDO4 4RCMD=RCMDO1*

LDA  OCFD ’ #NOT« {S3ACeEQe0) LDA ‘LocvLd oNOT e {SACEQ.D) LDA MPILS (SAC.EQ.0)

b I 4 ROMVLD

1CFX!TO.SPFC.CFDI!-START‘SYART04.LDCFD—LCCFDOévGSFD—GSFDO2-MP2L5 =MPILSO01+TPI=TP104,TP2=TP206,TPI=TP302,TPA=TP402:TPS=TPS502. TP6=TP602
GIPT=TP705+FLARESFLAREQZ2.LOCOC=LOCOC04,+ YETASYETAD 2 PSIE= PSTEQZ2, LOCSTR=],0CS5TRO 2, CAPT=CAPT 04 s RLFI=RLFDOA& s RCMD=RCMDD 14 RCMVLI=RCMVLDO&®

s VERIFICATION CONDITIONS: ¢%

CEXITO . K SPEC B S CFDI1L S5TART=START 04 LOCFD=LOCFDO06 GSFD=GSF D02
MPILS=MP ILSO1L TP1I=TPI04 1P2=TP206 TP3=TP302 TPA=TPAO2 TP5=TPS02
TP6=TP602 TRT7=TP70S FLARE=FLARECZ LOCOC=t.0COC04 YETA=YETAR2 PSIE=PSIEO2

RLFD=RLFNDO4
SAC3=MPILS [

LOCSTRSLCCSTROZ
sAC2=LocvLD
«IMPLIES o
RCMVLD1= RCMVLDau

RCMD=RCMDO1
SAC3+EQ.0

SACLI=LDCFD
RCMVLD1=0

CAPT=CAPTO04

«NOT. (SAC1.2Q40)
. NUTJ{SAC24EQ.0) :

-<= CONTROL PATH 33 —=- . L =

. A .
WCEXIT0+SPECs CED11 +START=START 04+ LOCE D=L CCE DO6 s GIFD=GSFD024MPILS=MPILSO 1. TPI=TP108 s TP 2=TP206, TP3=TP302, TPA=TP4 02, TPS=TP502 , TRE=TP602
CTPT=TP705.FLARE=FLAREOZ+LOCDCELACOCO 4y YETASYETAO2 «BSTESFSIE024 LOCSTR=LOCSTRO2: CAPT=CAPT 08 « RLFD=RLFDO 43 RCMD=RCMDO 1
LOA | LOCFD «NOT o {5ACEQa DY LBA = LOCVLD (S$AC.EQ.0) STZ  RCMVLD
SCEXITOs SPECCFDI1 5 TART=5TART 04 ¢ LOCFD={ CCFDU6+ GSFO=GSFD02+MP IL5=MPILSOL.TP1=TP 104, TP 2= TP206.TP3=TP302, TPA=TP402, TPS=TP502 4 TP6=TPE02
«TPTETP705,FLAREZFLARED2 +LOCOCSL0OCOC 04 « YETA=YETAO2,PS1E=PSIED2, LOCSTR=LOCSTRO2s CAPT=CAPT 04 sRLFD=RLFDO4 s RCMD=RTMDO 14 RCMVLO=CMVLDOA®

*+ VERIFICATION CONDITIONS *»

CEXITQ L SPEC . CFD1Y

START=STAKRT 0% LOCFD=LOCFDO6 GSFD=GSFDO2
CMPILS=MFILS01 TP1=TPLOA TP2=TP206 TP3A=TP302 TPA=TP402 TPS=TPS50 2
TPG&=TPH02 TR7T=TP705 FLARE 2FLAREO2 LOCOC=LOCOCON YETA=YETAQ2 PSIE=PSLEQOR

LOCSTR=LCCSTRO2 CAPT=CAPTOS RLFD=RLFDOA RCMD=RCMDO1 SAC1=LOCFD eNOTa(SAC1e=Qs0)
SACP=LOCVLD $AC2+EQ.0 RCMVLDI=0
«IMPLLES ..

RCMVLD I =RCHVLD 04

= - CONTROL: PATH 34 ——=

'tCEKITO-SPFC.CFDll-STA?T:STARTOAqLHCFoiLECF006QGSFD=GSF002.MPIL$?MPILSOl‘TP!=TP10&‘TP2=TP266-TPJ=TP302-TPG=TPA02-TP5=VPSOZ;TP6=TP602
'YP7=TPTOS.FLARE:FLAQEO?oLUCGC=LOCDCCQ‘YETA=YETA02oPSlE=PSlE02oLOCSTR=LDCSTRO2.CAPY:CAPTDR.RLFD:RLFDOQ'RCMD=RCMDGI‘
JHTOPN

LDA LAVCFD WNIT « (FAC SNF o)) BT? ROMYL

PRSI . e

{RAT X rt) tDA

|
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=
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© & VERIFICATION CONDITIONS &% : ) ) &

CEXITO : SPEC e ‘CFD11 START=STARTO0A LOCFD=LOCFD06 GSFO=GSFDO2’

MPILS=MP ILSO01 TP1=TP104 - TP2=TP206 . TP3I=TP302 TP4=TP402 TP5=TPS02 8
TPE=TPLO2 - TPT=TP703 FLARE=FLAREO2 LOCOC=L0OCOCON YETA=YETAO2 PSIE=PSTIEQ2
LOCSTR=LOCSTRO2 CAPT=CAPTOA RLFD=RLFDOG - RCMD=RCMDO1 . SACI=LOCFD SACL+EQ. O
S$AC2=GULID2D ’ «NUT { SAC2+NESOQ) RCMVLD1=0

« ITMPL 1ES »

RCMVLD1=RCMVLDOS

e~ CHRTROL PATH 35 —=—

‘CEXITO-SPEC'CFDIX.STARY:STARTOA.LOCFD:LOCF006;GSFD=GSFDOZ.MP!LS=MPILSO[vYPI=YPlOQ.TP2=TP206.YP3=TP30éoTPQ:?PQOZ.TP5='P502.TPG=YPGOZ

-TP7=YP7OS.FLARE=FLAREOZ-LDCOC:LDCOCDavYETﬁ=YETAOZ-PSlE=PS!E02.LDCSTR=LOCSTR02-CAPT=CAPTO"RLFD=RLF006'RCMD=RCHDol‘
LOA LOCFD S (SACEQ+0O) LDA GUID2D (SAC.NELO) LOA SET STA RCMVLD

: tCEXlTOoSPEC-CFDlI-START:STARTOA-LDCFD:LCCFD06.GsFD:GSFDGZ'MPlLS=MPlLSOloTPl:?PIO‘.TPZ=TP206.TP3=YP302.YPA:TPQOZ'YPS=TPSOZ-?P6=TPGOZ

-TP7=TP705.FLARE=FLARE02-LUCDCﬁLOCOCOA.YETA=VETA02‘PSlE=PSIEOZ.LOCSTR=LDCSTR02'CAPY=CAPTOQ'RLFD=RLFDOQ.RCMD=RCMDOI-RCHVLD=RCMVLDO‘.

&% VERIFICATION CONDITIONS e

CEXITO - + SPEC CFO13 START=START 04 ’ LOCFD=LOCFDO06 GSFD=GSF D02
MPILS=MPILSE0L TPI=TP104 - TP2=TP 206 TP3=TP302 TP A=TP402 TPS=TPS02
TP6=TR602 TP7=TP705 FLARE=FLAREOQ2 . Locuc=L0coCcos YETA=YETAOZ2 PSIE=PSIEOD2
LOCSTR=LOCSTRO2 CAPT=CAPTO4 RLFD=RLFDOS RCMD=RCMDO1 $SAC1=LOCFD SAC12EQe O
S$AC2=GULD2D Lo SAC24NEeO - $AC3I=SET . RCMVLD1I=$AC3

o« IMPLTES s ‘

" RCMVLDIL=RCMVLDOS:

o CONTROL PATH 36 e

‘CEKITD'SPECoCFDll.START=STARTOAqLDCFD=LCCFDO6-GSFD=GSFOOZ.MP]LS=MPILSOl-TPI:TPlOkJTPZ=TPZOG'TPJ=T?302.TPQ=TPQOZ.TP5=T9592cTP6=YP6D2
-TP7=TP7OS-FLARE=FLARF02-LDCUC:LUCDC04.YEIA=YEYA02.PSlE:PSIEOZ.LGCSTR=LOCSTRD2-CAPT=CAPTOQoRLFD=RLFDOQ'RCND=RCMO0I.RCNVL)=RCNVLOOA‘

L.DA LOCFD . oNUOT e ($AC.EQs D) LDA GSFD «NOT o { SACSNE«O) LDA GSBSNS oNOTo({ SAC.EQ.0)
LDA SET STA GSFD . LDA GAMMA STA LGAMC LDA GSDEV " MPY K1

XDIR( SAQ*2%¢BIX - skl 8 sup TR3 %ZABS{SAC) «LT+ABS(TAUS)IX IR 284 TALS

MpY DELTAT : SAR 4 ADS . TP3 XABS{SAC) JLT.ABS(Cl1 80BF)IX - DIV C1808BF
MPY K3 ADD GSA suB K4 CMA STA TPa

tCEXlTO‘SPEC-CFDI5‘ST&RT=STAR704-LDCFD=LOCFDO6.MPXLS=MP!LSOl.TPI=YPlOd-TP2=TP206'TPS=T9303'TP.=TPQOB.TPS=TP502-T°6=TP502.TP7=TP705oF
LARG=FLARE02.Lococ=Lncncoa.vErAavaTAoa.psxE=psreo2.LocsrR=LocsrRoz.CApr=CAprou.RLFo=nLﬁboz.ncuo:acuuox.RCMVLD:RCMVLnoc.csro:csrnos.L
GAMC:LGAMCO?*

#+ VEHIFICATIUN CONDITIUNS #%

CEX1TO0 : SPEC : CFD11 START=START 04 LOCFD=LOCFDO06 ’ GSFD=GSFDO2

MPILS=MPILSO01 TPI=TP104 TP2=TP206 TP3=TP302 TPa=TPao2 TP5=TPS02
TPe=TP60Z. . © yP7=TP70S F1LARE=FLAREO2 L.DCOC=L0COC0s YETA=YETAO2 PSIE=PSIE02
LOCSTRHLOCSTROZ  GAPT=CAPTO04 RLFD=RLFDOA RCMD=RCMDO1 RCMVLD=RCMVLDOA $AC1=LDCFD

«NOTe (HACL +EQe0) £AC2=GSFD " NDTe{SAC2NE«0) SAC3=GSOSNS NOT{SACI+EQe0) $ACA=SET
GSFDI=$ACA SACS=GAMMA LGAMC1=$ACS SAC6=GSDEV SMQ1SMULTMISACEK1)  SAC7=MUL TUSACS (K1)
$A01=(SACT . SMOL) ¢ £AQ2=3A01#2 %43 SACH=AR ($A02) SMG2=MR($AQ2) SACO=N{SACE-TP3I) SACI0=SACI/TAUS
$MO3=MUL TM{SAC10.DELTAT) : © SACII=MULT(SACLO:DELTAT) SAC12=SACL1/2¢%4 SACI3=N( $AC1 24TP3)
TEaI=3ACII SAC18=3AC13/C1BOBF LMGAZMULTMISACIA<KI) SACISSMULT(SACIA,K3) SACLE6=N{SACIS+GSA) SAC17=N{ SACE6-KA&)
SACIE=-SACIT TRA1=$2C18

CIMPLIES B

DIRUSAQL *2¢2H) ALS{EACY ) LT ABSITAUL) ABS({S$AC13).LT+ABS(CIBOBF) CFDIS

TP31=TPI03 TEA1=TPA03 GSFO1=GSFDO3 LGAMC1=LGAMCO2

e CONTROL - PATH 37 =

QCEx[TO.SFEC-CFDll.START:STARYOA‘LQCFD=LGCF006-GSFD=GSF002'MPILS=MPILSO1-TPl:TP105.TPZ:TPE&&-TP3=TP302.TP‘:'PAOZ-TPS:TP5OZ.TP&:Y#%OZ
.TP7=TP705oFLARE:FLAREO2-LOCUC=LOCOCOA-VETA:YETAOZ.PS!E:PSlEo2,LDCSTR:LOCSTROZ.CAPT=CAPYOG.RLFD:RLFDOQ.RCMD=RCMDO|.RCMVLD:RCHVLDD“
Loa LOCFD NOT. (BACSEDD) LDA G3FD eNOT « USACNE D) LDA GSASNS (SAC.EQ0)

LOA GUINTID NN UBAC DN tOA VERHTR 15 THOTS TwA SAIRYS J

4

s

e i




e

IR st B e <
sus PCMD XABS (3AC)2LT« ABS(C3B2)X otV c382 MPY DELTAT SAR 2
g, ADS I PCMD LOA MDA suB HRAD ZR{ SAC~HRAD) X oNOT o« (SACLTe0) LDA TIMER
suld BINTME . 'OZR(SAC-BINTME)% {BACEQeD? . .
‘CEXITOqPCMD:PCMDO2.RCMVLD:RCMVLDQQ.RCMO:RCMDOI.RLFD:RLFDOA-START:START04.LOCFD=LDCFDDé.GSFD:GSFDOZ.MPILS:MPILSO!.YPl=TPlOA'YPZ=TP20
6.TP3=TP302-fPQ:TPaOZ.TPS:fPSOZ.TPb:TPBOZ'TP7=TP705.éLARE:FLAREOZ'LOCDC:LOCDCOQ.VETA:YETAOZ-PSIE:PSIEOZ-LDCSTR:LOCSYRO2.CAP1=CAPYOO‘
KELR=KFLROL * !
*«» VERIFICATION CONDITIONS *%
. CEXITO SPEC CFD11} START=5TART 04 LOCFD=LDCFDO6 GSFD=GSFD02
LN MPILS=MP ILS01 TP1=TP104 TP2=TP2C6 TP3=TP302 TPA=TPA02 P5=TPS0 2
TP6=TPED2 TP7=TP70S i FLARE=FLAREO2 ‘ 1.0C0C=L0CNC0s YETA=YETAOZ PSIE=PSIEO2
LOCSTR=LOCSTRO2 CAPT=CAPTOS RLFD=RLFDO4 RCMD=RCMDO1 RCMVLDO=RCMVLDOA SACI=LOCFD
" .NGT-(SACI-EQ;O) BACS=GSFD +NDTc{ SAC2aNE Q) $AC3=GSBSNS SAC3.EQ.0 SACA=GUID3D
eNOTL {BACH +EQaD) SACH=VFRSTR $M01=C5815 : SAC6=SRLMT(SAC5,$MO1) SACT=SACE6/VGS SACB=SACT7/2¢82
SACO=SACB/KHD BACLO=SACH/PIB2 sMa2=DEGH: SACI11=SRLMT(SAC10,$MQ2) S$SAC12=N{SACI 1 -PCMD)
$ACI3=SAC127C 302 SMOI=MULTM{ SAC13,0ELTAT) SAC14=MULT( SAC1 3,DELYAT) SACIS=SACIA/2¢¢2
SACTOHEN{ SACISHPCMD) PCMDL=3AC1H $AC17=MDA $AC18=8AC17-HRAD NOTe{SAC184LTA0) $SAC19=TIMER
SAC20=8SAC19—RBINTME $AC204EQW0
s IMPLIES
ADS(SACH ) LT ABSIVGS) ABS{BACB).LT.AQSIKID) ABS {SACT) LT+ ABSIFIB2) ABS(SACL2) +LT«ABS(C3B2)
RUSEACEI 7-HRAD) R{SACI9-BINTME) PCUMDI=PCMDO2 KFLR=KFLRD1
‘ —== " CONTROL PATH 38  =—— -
. : *CEXXTO-SPEC-CFDIl.START:STARTOA'LOCFD:LCCFDOG.GSFO=GSF002-MPILS:MPILSOl.TPI:TPlOG.TPZ:TPZO&-YPJ=TP302.TPQ=YPAOZ.TPS=TP532.TPG:TP602
.YP7=TP7DS-FLANE:FLAREOZ-LOCDC:LDCDCOA'YETA=YETA02-PSlE=PSlEOZoLDCSTR=LOCSTR02.CAPT=CAPTO¢-RLFD=RLFDOQ'RCND=RCMDOI.RCMVLD:RCMVLDOA'
LDA LOCFD WJNOT e {EACEQe D) LDA GSFD . aNOT o {SACNE«T) LDA GSBSNS (SACEQe0)
- LDA GU 1D30 WNOT L (SACLEQeO) DA VERSTR LDQ c5815 TRA SRLMT
ZABS{SAC) LT «ARSIVGS)X : civ VvGS SAR 2 %ABS( SAC) «LTABS(KHD)X
DIV KHD HABS{SACY LT ARS(PIB2)X DIV pPi1B2 LoQ DEGH TRA SRLMT
et suB PCMD KABG(SACY 2 LT AHS(C3B2) % D1V €382 MPY DELTAT SAR 2
ADS PCMD L.DA MDA sug HRAD ZRISAC~-HRADI X eNDT o {SACLTe0) LDA TIMER
suB BINTME AR {SAE—DINTME )% {aNOTe{ SAC.%0.0)) LDA BINTME STA TIMER " LODA PCMVLD
™ WNOT. (SAC.EQ.0) SYZ pCMavLD
*JFALSE e ¥ ‘
St ¢4 VERIFICATION CONODITIONS **
. cCEXITO - SPEC : CFD11 START=START 04 LOCFD=L OCFDO6 GSFD=GSF D02
. MPILS=MPILSOL TP1=TP104 TP2=TP206 TP3=TP302 TPAa=TP402 TPS=YPS502
TP6=TP602 TR7=TP 705 FLARE=FLAREQ2 LOCOC=L0COC04 YETA=YETAQ2 PSIE=PS1EO02
LOCSYR=LCCSTRO2 . CAPT=CAPTNA RLFD=RLFDOA4 RCHMD=RCMDO1 RCMVLD=RCMVLDOS TACI=LOCFD
C WNIITe (3ACLEQeQ) SAC2=GSFD «NOTe { SAC2eNE Q) SAC3=GSHSNS SAC3.EQeD SACA=GUIDID
«NOT e { $ACH«EQe0) SACS=VERSTR $MQ1=C5R15 SACH6=SRLMT(3ACS5.3MQ1) SACT=SAC6/VGS SACB=SACT/2%%2
SALI=SACH/KHD SACIOSSACY/PIB2 IMU2=DEGO SACI1=SRLMT(SAC10,$MQ2) SAC12=N{ $SACt 1 -PCMD)
N SACL3I=SAC12/7C382 SMO3=MULTME SACI3.DELTAT) SACIA=MULT(SACLI3.,DELTAT) SACIS=SAC14/2%82
SACI6=N( SACIS+PCMD) PCMDI=BACLE SAC17=MDA $AC18=83AC17-HRAD NOT($SAC18.LT0) SAC19=TTMER
$AC20=8AC19-BINTME SNUTe L FAC20EQ0)" FACZ1L=RINTME TIMERI=SAC2 SAC22=PCUVLD NOT(SAC22.EQe0)
" pPCMVLD1=0
. INPLIES . .
ABS{EACOILTARSIVGS) ANS{SACH) «LTeABSIKHD) AHS (BAC9) LT ABS{PIB2) ABS($AC12) +LT.ABS(C302)
AL R{SAC1I7—HRAD) R(SACIO-BINTME ) «FFALSE

——= CONTROL PATH 39 @ w——

#CEXITO.SPEC'CFDIl-STAQY=STARTQO-LOCFD:LCCFDO6-GSFD=GSFDOZ'MP}LS=MPILSOlvTPI=TP100-TPZ=T?206.TP3=TP362.TPA=YP'02.TP5=TP502'YP6=TP602
.TP7=TPYOS'FLARE=FLARF02-LOCOC:LOCOCOd.YFTA:YETADZrPSlE=PSlEOZ-LOCSTR=LDC5TRDZ'CAPT=CAPTOA.RLFD=RLFDO4-RCMD=RCMDOlvRCMVL3=RCMVL000.

LOA LOCFD SNOT e {BACEQD) LoaA GSFD oNOT e (SACNE D) LDA GSBSNS {SAC.EQ.0?
LOA GU ID 3D +NOT« (SACFQ4O) LDA VERSTR 100 CS81S TRA SRLMT
ZABS(SACYLT<ABS(VGSIX prv VG5 SAR 2 %ZABS{ SAC) e L T4 ABS(KHDYX

otV KHD XADS(HAC) LT «ABS (PIBR2) X DIV PIRR Log DEGH TRA SRLMY
sun PCMD *ABS{SAC LT AR5 (C3R2IX DIV c3n2 wpYy DELTAY SAR 2
ADS, pEMn LA MOA )3 HEAN B i sar-HTAn) PR N A . i

B 2 V‘*iiﬁé i




. LR

R e
%%‘1
3
ZoFALSEa®
-~
#& VERIFICATION CONDITIONS %%
CEXTTO SPEC CFDI11 . START=START 04 LOCFD=LOCFDO06 GSFD=GSFDO2 o
MPILS=MPILSO1 TP1=TP104 1P2=TP206 TR3=TP302 1TPa=TP402 TPS=TPS02
TP6=TP602 TP7=TP705 FLARE=FLAREQO2 LOCDC=LOCOCO4 YETA=YETAO2 PSI1E=PSI E02
LOCSTR=LOCSTROZ CAPT=CAPTO4 RLED=RLFDO4 RCMD=RCMDO1 RCMVLD=RCMVLDO4 SAC1=LOCFD
«NOT 2 {SAC1 <EQ0) $AC2=GSFD «NOTe (SAC2.NE0) $AC3=GSASNS $AC3.EQ4D SACA=GUID3ID
oNOT 2 (SACAEQeO) $ACS=VERSTR sMO1=C5815 SACH6=SRLMT({ SAC5 ¢+ $SMQ1) SACT=$ACE/ VGS SACB=SAC7/24¢2
$ACO=$ACB/KHD SACI10=%$ACO/PIB2 EMQ2=DEG6 SACT1=SRLMT(SAC104+5MQ2) $AC12=N{ SACE 1-PCMD)— ,J
SACI3=3AC12/C382 $MA3=MULTM{ SAC13.0ELTAT) . SAC14=MULT( SAC1 32 DELTAT) SACIS=SACI8/ 2%&2
SACI6=N{SACIS+PCMD) = PCMD1=%AC16 $AC17=MDA $AC18=$AC17~HRAD NETSUSACIB LT o0) $AC19=T1 MER USSR
SACR0=5AC19-0INTME +NOTe (SAC20.EQ0) SAC21=8INTME TIMER1=sAL21 SAC22=PCMVLD SAC22.EQW0 ot
! } TAC23=RCMVLD PCMVLD1=%AC23 : -
2 A IMPLIES e .
: w ABS(SACH1eLTeABSIVGS) AGS(SACHICLTABSIKID) ABS(FACI) .LT.ABS(PIB2) ABS{SACI2) LT «ABS{C382)
RRGEE RISACI7—HRAD) R(SACIO-BINTME) +FALSE.
e - CONTROL PATH 40 . ——— _
’tcexxfo.spsc.CFoxn.srARr=srARToa.LDCFD:LchDoa.GSFD:GSFDOz.MPst=Mpr501.rP1=rp104.rpz=rpzos.rpa=tpsoz.YPA=TP~oz.tps=tpsaz.196=tpooz
i .rp7=Tp7os.FLAna;rLAREoz.Lococ=Lococoa.YETA=VE1A02.Pst=psxEoz.LocsrR=L0csrnoz.CApt=CAproa.RLFD:RLFooA.nan=RcuDo|.acuvLo=RCNVLoooc -
LDA . LOCFD «NOTos ($ACEQ.0) LDA . GSFD «NOT o ( SAC.NE«0O) LDA. ' GSBSNS {SAC.EQ+0)
LDA  6UID3D . NOT 2 (SACEQ0O) LDA - VERSTR LDG - C5B1S TRA SRLMT
[ XABS{SAC).LT+ABS(VGS )% DIV  VGS SAR 2 %ABS{ SAC)eLTeABS(KHD) X
‘ DIV _ KHD XABS(SAC) «LT +ABS(PIB2)X oIV - PIB2 LDa  DEG6 TRA . SRLMT -
suB . - PCMD KABS({SAC) LT« ABS(C3B2)% DIV €382 MPY - DELTAY SAR - 2 .
L o ‘ADS .~ PCMD LDA MDA SUB  HRAD %R{ SAC-HRAD) % (SAC.LTe0) LOA  RCMVLD p
e STA PCNMVLD .
ST . * FALSE#
O “ v
4 : & VERIFICATION CONDITIONS *% R ] ;
- ) |
i Tt CEXITO SPEC cFD11  START=STARTO4 LOCFD=LOCFDO6 GSFD=GSFDO2 - 1
. MPILS=MPILS01 TP1=TP104 TP2=TP206 TP3=TP302 TPA=TP402 TP5=TPS0 2
o o IPE=TPGOR TP7=TPT705 FLARE=FLAREO2 L0CcoCc=L0Cc0cos YETA=YETAOZ PS1E=PSIEQD2 |
I = o LOCSTR=LOCSTROZ CAPT=CAPTO4 RLFD=RLFDOG RCMD=RCMDO1 RCMVLD=RCMVLD 04 SAC1=LDCFD .
I — oNOT <« (5AC14EQe0) $AC25GSFD “NOTe{ SAC2eNE+0) $AC3=GSBSNS SAC3.EQ.O SACA=GUID3D
e [ep] . NOT ¢ (SACE » 20 0) FACS=VERSTR $M01=C5B15 $ACE6=SRLMT(SACS ,$MQ1) SACT=$SAC6/VGS SACB= SACT/2%%2
KN & Ea W $ACH=SACE/KHD SACLO=3ACI/PIB2 SMQ2=DEGH $SAC11=5RULMT ($AC10. $MQ2) - SAC12=N{SAC1 1-PCMD.). =
0 O . $AC13=$AC12/C382 $MO 3= MULTMUSAC13«DELTAT) $AC1A=MULT(SAC13,DELTAT) SAC15=SACIA/ 2882
; w E: SACI6EN{ SACIS4+PCMD)  PCMO1=5AC16 SAC17=MDA SAC18=$AC17-HRAD - SAC18.LT 0 SAC19=RCMVLD
o cor PCMVLD1=SACIY . : -
« IMPLIES . . : -
. ABSISACE).LTABS ¢ ' 5) AHS(SACH)LT.ABS(KID) ABS (SAC9) «LT.ABS(PIB2) ABS(SACL2) «LT«ABS(C3B2) .
B R(SAC17=FRAD) +FALSE .« : - —
== CONTROL PATH 41 =—=-
tcexxro.spﬁc.crox1.STARr=srAqroa.LQCFo=Lccpnoo.GSFD:GSFDoz.MplLs=MP|Lsox.TP::TPloa.Toz=rpzos.TP3=Ypsoa.qu=rpaoa.tps=79532.r96=rpsoz -
.rp7=rpvos.FLARE:FLAneoz.LGCUC:Lococoq.vsTa:vErnoa.psxE:pstoz.Lucsrn=Lucs1Roa.CAPT=CA9704.RLFD:RLFDomschD=choo|.RcMVLo=aCMVLno~c
w LDA  LOCFD eNOTe (SACSEQ.0) LDA  GSFD «NOT « (SAC «NE 50 LDA  GSASNS {SAC.EQ.0) »
LOA  GUID3D (SACLEQ.0) STZ ~ PCMVLD B
CFALSL o ® .
*% VERIFICATION CONDITIONS #% . N s
: ; Ny CEX1TO SPEC CFD11 START=STARTO04 LOCFD=LUOCFD06 GSFD=GSFDO2 ) |
i : MPILS=MP ILSO1 TP1=TP104 TP2=TP206 TP3=TP302 TPA=TPAO2 TP5=TPS0 2 -
i : TPGE=TP602 TPTTPT0S FLARE=FLAREO2 L0COGC=1.0C0C04 YETA=YETAO2 PSIE=PSIEON2

RCMD=RCMHOL
$4L3=GSASNS

RLFO=RLF004
«NOTe { SAC2+NESO)

$AC1=LOCFOD
$SACA=GU1D3D

CAPT=CAPTO4
BAC2=GSFD
PCMVLD1=0

RCMVLO=RCMVLDO&
$SAC3.EQsO

v LOCSTR=LECSTRO2
«NUTs { SAC12EQ0)
SACAHEQ.O
PR /I LTS £ B

.




I

b

N

T CcEXITO

CONTROL PATH 42 - ~-w

'CExlTO-SPEC.CFDIl.START:STARTOQ.LOCFD=LCCF006.GSFD:GSFDOZ.MPILS:

MPILSO01+TP1I=TP1044TRP2=TP206+TPI=TP302,

-TP7=TP7OS-FLARE:FLAREO2.LDCUC=LUCDC04-YETA:YEYAO2¢PSlE=PSXEOZ.LOCSTR:LOCSTRO2'CAPT=CAPT00-RLFD:RLFDOQ-RCMD:RCMDOliRCMVL):RCMVLDOA‘

LDA LOCFD sNOT« {SAC.EQ.D} LDA
ZDIR{3AQ#2%%8) X SLL a sus
MPY DELTAT SAR 4 ADS
MPY K3 ADD GSA suB

#CEX!TC-SPEC-CFDIS-START=SYART04-LOCFD:LCCFDOG;MPILS:MPILSO!-TPI=YD!04

GSFD ({SACNEWD) LDA
TR3 %XABS(SAC) sLT < ABS(.TAUSL )X
TP3 XABS{SAC) LT ABS{C130BF)IX
Ka <Ma STA

GSDEV mMpY K1
ory TAUA
o1V cigopr
TPa4

'TPZ=T9205-TP3=TP303.TP4=TP403,TPS=TPSOZ.Y’6=TP6OZ-TP7=TP705.F

LARE=FLAREOZoLDCOC=LOCOC00.YETA=YETA02.PSIE=PSlEOZ.LUCSTR=LOCSTRO2-CAPT=CAPT04'RLFD=RLFDO¢.RCMD=RCMDOI-RCMVLD=RCMVLDOQ.GSFD:GSFDOJ'L

GAMC=LGAMCO2%
** VERIFICATION CONDITIONS *%

CEXITO

SPEC
MPILS=MP ILSO1 TPI=TP104
TR6=TP602 IP7=TP705
LOCSTR=LCCSTROZ2 CAPT=CAPTO4
eNCCe (SACI2EQ.0) SAC2=GSFD

$A01=(SACL« FMOL) SAQ2=SAQ I%2%28
SMO3=MULTM{BAC7+DELT AT)

TP31=$AC10 $ACI1=%AC10/C180BF
SACIS=-5AC14 TP41=3AC15
sIMPLIES.
DIR{3AQL #2%%8)

TP31=TP303 TP41=TP403

CONTROL PATH 43

lCEXIYO.SDECoCFDll'START=STARTOA.LOCFO:LCCFGOG'GSFD=GSFDOZ'MPILS=

ABS{SBACE)Y.LT.ABS{TAUL)

CFD11

TP2=TP206
FLARE=FLAREQ2
RLFO=RLFDO4

SAC24NE«D
SACS=AR(SAN2)
TACB=MULT { SAC?,0ELTAT)
FM0A=MULTMISACI1+K3) S$ACI12=MULT(SACL]1+K3)

START=START D4
TP3=TP302
LOCOC=L0COCOos
RCMD=RCMDO1
$AC3=GSDEV
$MQ2=MR ($A02)

ABS(SACL10)eLT.ABS{CIBOBF)

GSFRO=GSFDO3 LGAMCELGAMCO2

LOCFD=L0CFD 06
TPa=TPa02
YETA=YETAO2
RCMVLD=RCMVLDOA
TMQI=MUL TM($AC3.K1)
SACE6=N($ACS~TP3)
SACI=SACE/ 2%x4 :
SAC13=N( SACI2+GSA)

GSFD=GSFDo2
TPS=TPS02
PSIE=PSIEO2
SACI=LOCFD
SACA=MUL T($AC3,K1)
SACT=SAC6/TAUS
SACL1O=N{ $SACI+TP3}
SAC14=N(3AC13-K4A)

CFD15

MP[LSOI.TP1=TP104'TP2=T9206cTP3=TP302.TP¢=TP602.TP5=YPSOZ.TP6=TPGOZ

-TP?ﬁTP705'FLARE=FLARE02oLUCDC:LDCDCOQ.YETA=YETA02-PSIE=PSIEOZ-LDCSTR=LDCSTRO2.CAPT=CAPT04-RLFD=RLFDOQ'RCND=RCMDOI.RCMVLD=RCMVLDOQ‘

LOoA LOCFD F(SACEQ.C) tDA
TRA SRLMT AABS(SACY LT ABS(VGS )X
XARS{SAC YL T2 ABSIKHD }X . DI1v
Loa DEGE TRA SRLMT s5u8
MPY DELTAT SAR 2 ADS
eNOT e (FAC,L.TeQ) LDA TIMER suB

‘CEXITD;PCMD:PCMDO?-RCMVLD=RCMVL004'RCMD=RCMDO

GUID 3D eNOT. ($AC.EQe0) - . LDA
’ Dlv VGS SAR
KHD XABS{SAC) LT.ABS(PIB2)¥%
PCMD XABS(SAC)«LT.ASS(C382)%
PCHD LDA MDA sus
BINTME %R{SAC-BINTME } %

VERSTR Loa €S815
2
DIV PIB2
Div c382
HRAD XROSAC-HRAD)X

{3AC.EQe0)
loRLFD=RLFDOQySTART=STARTOQ.LOCFD=LOCFDDG'55FD=GSF002-MPlLS:MPILSOl.TPl=TPIOA-TPZ=TP20

5-TP3=T9302.TP4=TPQ02'TP5=TP502.TP&=TP602-TP7=TP705-FLARE=FLAREOZ-LDCOC=LDCOCOA.VETA=YETA02-PSIE=PSIEOZ:LOCSTR=LOCSTROZ'CAPY=CAPTOQ'

KFLR=KFLRO1 *

*¢ VERIFICATION :CONDITIUNG *2

SPEC
MPILS=MPILS01 TP1=TP104
TPE=TP60O2 TP7=TP70S
LOCSTR=LOCSTROZ CAPT=CAPTO04
SACI+EQe0 SAC?=GUIDID
SACS=EACAZVGS SACH=BACS/ 2042

$ACLO=N{ $4 C9—PCMD)
SACII=SBACI2/72%%2
SACI7=TINFR

« IMPLIES.
AHS{SACA Y LT LABS(VGS)
R{SACLIS5—-HRAD)

$AC11=3AC107C3R2
(BACIA=N(LAC I3 +PCMD)
SSACIB=FACIT~SINTME

AMS{SACEH) LT ABGILKHD)
RISAZ1 7-BINTME )
CONTROL PATH 44

‘CEXITO-SPEC-CFDII}SYART:STARTOQ;LUCFD:LCCFDOS-GSFD:GSFDOZ-MPILS=
» TP7=TP705«FLARE=SFLAREQR2, LUCDC=LOCOC 04, YETAS

LDA LNOCFD {(SAC.EQ.0) LDA
TRA SRILMT XARS(TAC) o LT ABS(VGS )X
XZABS(SAC) LT ABSIKHD b % o1V
by LHeTIRVE [XTR

DEGE TreA

- RLFD=RLFDO4

CFD11Y
TP2=TP206
FLARE=FLAREO2

START=START 04
TP3I=TP302
LOCOC=L.0COC 04
RCMD=RCMDO1
NOT. {SAC2.EQ40) FAC3I=VERSTR
SACT7=SACH/KHD $ACB=3AC7/PIB2
IMO3=MULTM($AC11+DELTAT)

PCMD1=35ACIa SAC1S=MDA
FAC18+ECO

ABSLSAC7) LT, ABS(PIB2)

PCMD1=PCMDOD2 KFLR=KFLRO1

" LOCFD=LOCFDO6

GSFD=GS5F D02
TP5=TPS02

PSIE=PSIEO2
SACI=LOCFD

TP4=TP402
YETA=YETAO2
RCMVLD=RCMVLDO4
s$MQ1=CSB15 SACA=SRLMT(SAC3,»$MQ1)
SMQ2=DEGSHS SACI=SRLMT(SACS, SMQ2)
SACL12=MULT{S$ACI1,DELTAT)

SAC16=3$AC15-HRAD oNDTa (SAC15.LT,0)

ABS(SACLO0) 4LT 4 ABS(C3B2)

MPILSOl'TP1=TPIOO-TP2=TP206.TP3=TPBOZ.TPQ=TPQOZ-TP5=TPSDZoTPﬁ:YPGOZ

VETAD2.PS1E=PS[EOZ-LOCSTR=LDCSTR02.CAPT=CAPTOO.RLFD:QLFDOO.RCHD=RCMDO!oRCMVLO=RCNVLDOCO

GUID3D eNOT o { SACEQ.0) LDA

olv VGS SAR
KHD %XABS(SAC) JLTABS(PIB2)X
YD) AT ERACY 1 ToNner s sy

VERSTR

2

LoQ C€SB1S

DIv

tae

PIB2

TPA=TPA 02, TPS=TPS5)2, TP6=TP602




3 ,-X Pl
- - s
E
% #m:s i @
Y Rl i
:
«NOTE(SACLT0) LDA - TIMER SUB  BINTME XR{SAC-BINTME) X C oNOT « (SAC.EQ.0)) LDA  BINTME
STA TIMER ) LDA  ®CHVLD P WNDT e {SACEQeO) STZ . . PCMVLD . e —
* FALSE
L - %% VERIFICATION CONDITIONS *% ) T ) »
CEXITO SPEC CFD11 START=STARTO4 LOCFD=LOCFDO6 GSFD=GSF D02
“ MPILS=MPILSO1 JTP1=YP104 TP2=TP206 TP3=TP302 TP4=TP402 P5=TP502 ‘ o
TP6=TP602 . TP7=TP70S FLARE=FLAREORZ LOCOC=L0COC04 -YETA=YETA02 PSIE=PSIEO2
LOCSTR=LCCSTROZ . CAPT=CAPTOS RLFD=RLFDO4 RCMD=RCMDOL RCMVLD=RCMVLDO4 SAC1=LOCFD
- SAC1.EQs0 $AC2=6GUID3D «NDTe (TAC2+EQ+0) $ACI=VERSTR sMQ1=C5815 SACA=SRLMT({SAC3,3M01) v,
$ACS=SACA/VGS SACH=SACS/2%%2 SACT=$ACE/KHD . SAC8=$ACT/PIB2 SMQ2=DEG6 SACO=SRL MT{SACS ,$MQ2)
SACIO=N( $ACI-PCMD) SACLI=3AC10/C3B2 BMO3=MULTM(SACL1+DELTAT) SACI2=MULT (SAC11+DELTAT) - S
; SACII=SACI2/2%%2 SAC14=N{SAC13+PCMD)}  PCMD1=$AC14 SAC15=MDR  SAC16=SACIS-HRAD NDT+ (SAC164LTe0) —
: SACIT=TIMER  $ACIB=TACI7=-BINTME NOTs (SACIB.EQ.0) SAC19=BINTME TIMERI=SACI19 'SAC20=PCMVLD
, SMOT« (SAC20.EQe0) PCMVLD1=0 '
- «IMPLIES « . :
‘ ABS(SACH 1oL TeABS(VGS) ABSISACE)LTABSIKHD) AHS($ACT) LT .ABSIPIB2) ABS(SAC10) L TeABS(C382)
PG S "RUSACLS5—FRAD) RISACI7=BINTME) FALSE.
i i e
: : === CONTROL PATH 45 -—-
&8 *CEXITO,SPEC, CFDL1 .srARr:sTARToa.LOCFD:LUCFDos.GSFD=<;SF002.MP[L5=MNL$01.TN:TPwa.sz=1'pzos.ws:wzcz.rm:rpsoa.n’s:vpsoz.nu:tmsoz )
\TPT=TP705+FLARESFLARED2sLOCIC=LOCOC 04 « YETASYETAQ 24 P5 IE=PSIEO02, LOCSTR=LOCSTRO 20 CAP T=CAPT 04 + RLFO=RLFD0 4 sRCMD=RCMDO 1 s RCMVLI=RCMVLDOA*
LDA . LOCFD (SAC.EQ.0) LDA - GUID3D +NOT o ( SAC.EQ.0) LDA  VERSTR Lba . CSBIS e
N TRA  SRLHMT XABS(SAC) JLT. ABS(VGSIX DIV  VGS SAR 2
ZABS{SAC)LT.ABS(KHDIX DIV KHD %ABS(SAC) JLTLABS(PIB2)X piv  PIB2 -
LDO - DEGE TRA . SRLMT SUS . . PCMD %ABS(SAC) L T2 ABSI C3B2)% plv 382 o
- MPY  DELTAY sSAR 2 : ADS. ', PCMD LDA MDA SUB  HRAD XR(SACT—-HRADI X % =)
. NOTe ( SAC.LT0) LDA  TIMER SUB - BINTME %R{SAC-BINTME) X L «NOT « {SACeEQe0)) LDOA  DBINTME e
. STA - TIMER ) LDA  PCMVLD (SACLEQ.0) LDA  RCMVLD STA . PCMVLD o Q)
1 - *.FALSE . #* . No) E
’3 g *& VERIFICATION CONDITIUNS *x% N % F
G o . ’ . P
! CEXITO SPEC cFOTL START=STARTO4 LOCFD=L.OCFDO6 GSFD=GSFDO2 f’p o
MPILS=MPILSO1 L TP1=TP104 TP2=TP206 TP3=TP302 TP4=TPa02 P5=TPS502 c >
‘., TP&=TPLO2 . _YP7=TP705 FLARE=FLAREO2 LOCOC=L.0CEZ0a YETA=YETAO2 PSIE=PSI E02 . [ep)
LOCSTR=L.LCSTRO2 CAPT=CAPTO4 RLED=RLFD04 RCMD=RCMDO1 RCMVLD=RCMVLDO4 SAC1=LOCFD e
$AC1.E0.0 $AC2=GUID3D eNOTe { BAC2.EQ+0) SAC3=VERSTR sMQ1=C5815 SAC4=SRL MT(SAC3SMQAL)
“ SAC5=$ACA/VGS SACHTSACS/2%42 FACT=$ACE6/KHD $ACB=5AC7/P 182 SMQ2=DEG6 SACO=SR_MT{SACS+3MQ2) - E
$ACIO=N(SACI-PCMD) 3AC11=5AC10/C3B2 $MO3=MULTM{SAC11,DELTAT) SACI2=MULT ($AC11,DELTAT)
$ACII=SACI2/24%2 SACL6=N(SACI3+PCMD)  PCMD1I=S%ACl4 SAC15=MDA SAC16=$AC1S-HRAD NDTe (SAC15eLTa0)
$ACL7=TIMER SACIB=SACI7-BINTME NOT«(3AC18.EQ«0) SAC19=BINTME TIMERI=3AC19 SAC20=PCMVLD w
SACPTLEQ .0 FAC21=RCMVLD PCMVLD1=5AC21 :
<IMPLIES. : . . -
: - ABSUSACS 1-LT dABS(VGS) ABS(SACH).LT.ABS(KHD) ABS(SACT)LT.ADS(PIB2) ABS{SACLO0) LT «ABS(C3B82) -
: R{SACLS=HRAD) R{SACI7T-BINTME) «FALSE . ‘
o ——— 'CONTROL PATH a6 —-= -
J ACEXITO . SPECs CFD11»START=START 04 5 LOCFD=LGCFDD6+ GSFD=GSFDO 24 MPILS=MPILS01,TPL=TP 1044 TP2=TP206,TP3=TP302. TPA=TP4 02, TRS=TP502 » TP6=TP602
5 SL. . eIPT=TPT05,FLARE=FLAREOZ,LOCOC=LOCOC 04+ YETA=YETAQZ2.PSIE=PS] £02+LO0CSTR=LOCSTRO 2+ CAPTZCAPYT 04 s RLFD=RLFDD4 ,RCHD=RCMDO1,RCMVLD=RCMVLD 04* o
- LDA - LOCFD {SAC.EQ4D) LDA  GUID3D «NOT o [SACEQ40) LDA - VERSTR LDa  CS8iS 1
g TRA.  SRLMT XABS(SAC) «LTo ABS(VGS)% DIV VGS SAR - 2 : 1
. . AABS(SACISLT+ABSIKHOD )X DIV - KHO XABS{SAC) L. T.ABS(PIN2)X DIV PIB2 — |
i Loe . DEGe TRA SRLMT suB - PCMD %ABS{SAC) «LT+ABS{C3B2IX DIV . C382 E
: ‘ ) MPY . DELTAT SAR & 2 ADS . PCHD LDA MDA SuB  HRAD XR(SAC-HRAD)X - :
Co e (3ACLT«0) LDA . RCMVLD STA  PCMVLD
T *#FALSEL® -
. 1
B - s+ VERIFICATION CONDITIONS &% |
CEXITO SPEC CcFO11 START=START 04 LOCFD=LOCFDO6 GSFD=GSF D02 1
THLAA CETTIE TR . ) I . . !
‘ 1

MPIL ST St : 11

R

i b £ Tt e D




\.

LOCSTR=L CCSTRO2 CAPT=CAPTO4 ’ RLFD=RL.FDOA RCMD=RCMDO1 RCMVLD=RCMVLDOS $SACI=L.OCFD

TAC1.EQ+ 0 $AC2=GUID3D «NOTe (5AC2eEQ0) SAC3=VERSTR $MQ1=C5815 SACA=SRLMT(SAC3,SMO1)
SACS=SACA/VGS - SACO=3ACS/24%2 SAC7=5AC6/KHD $SACB=SAC7/P182 $MQ2=DEG6 SACO=SR_MT{SACS ¢ SNQ2)
SACID=N{ $AC9=PCMD) $ACI1=3AC10/C382 SMO3I=MULTM( SAC11,DELTAT) SAC12=MULT{SACL11+DELTAT) )
$AC13=SACI2/2%%2 SACL4=N(SACI34+PCMD) PCMDI=3AC14 SAC15=MDA _ $AC16=$AC1S-HRAD $SAC16+LT 40
$ACI7=RCMVLD PCMVLDI=SAC?

«IMPLIES. | .

AHS(SACSH oL TeABSIVGS) AGS(SACH)LTJABSIKED) ABS(SACT).LTLABS(PIB2) ARS($AC10) +LT+ABS{C3B2)

KUSACL5-HRADY . «FALSE o :

~=+ CCONTROL PATH 47 —r~—

*CEXITD'SPEC'CFDII-START=START04.LOCFD=LCCF005.GSFD=GSFD02'MPILS=MPXLSOI.TPl=TPlDA.T92=TPZO6;TP3=TP302.TPA=TP‘02.YP5=TP502.TPG=TP602
-TPT:TPTOS.FLARE:FLAREOZiLDCOC:LOCOCOQ-YETA=YETA02-PSlE=PS!EOZ'LDCSTR=LDCSTR02-CAPT=CAPT04'RLFD=RLFDOQ¢RCMD=RCMDOI-RCMVL)=RCMVLDO¢‘
LOA LOCFD (S$ACEQQ) LDA GUID3D ' (SAC.EQe0) sTZ PCMVLD

®JFALSE«*

«% VERIFICATION CONDITIONS *%

CEXLTQ SPEC CFO11! START=START0A LOCFD=LOCFDO6 GSFD=GSFD02
MPILS=MPILSOL CTPL=TPI0A TP2=TP206 TP3=TP302 TPA=TP402 P5=TP502

IF5=TP602 TP7=TP705 FLARE=FLAREQ2 LOCOC=L0C0C0s YETA=YETAQ02 PSIE=PSIEO2

LOCSTR=L. QCSTRO2 CAPT=CAPTO4 . RLFD=RLFDO4 RCMD=RCMDO1 RCMVLD=RCMVLDOA SAC1=1L0CFD

$AC1.EFQ.0 $AC2=GUID3D SAC24EQ.0 PCMVLD1=0

¢ IMPLIES . : . -
«FALSE, -

-’ CONTROL PATH 48 —=-

#CEXITO.SPEC.CFDIS.START=START04oLOCFO=LDCF006oMPILS=MP[LSOl'TPX=TPIOQ'TP2=TP206-TP3=TP303'TPQ=TP403.TPS:TPSOZ'TPS=TP602'7P7=TP705.F
LARF:FLAREQ?oLDCDC=LOCOC04-YETA=YETA02'PSIE=PSKEO2.LDCSTR=LOCSTROZ'CAPT=CAPYOQ.RLFD=RLFDO¢.RCMD=RCMDO!-RCMVLD=RCMVLDOQ‘GS=D=GSFDO3-L
GAMC=L.GANCC2*

LDA L. ARE «NOTe (SACeNE-0) LDA HDCF ' ADD K2 XR{SACH+K2) %X oNOT( SACLTY0)
LDA ' KLO ADO K7 XR(SACHK7IX MpPY TF %ABS({SAC).LT.ABS(KSB)X
oIV K8 STA HREF

.CEllTDvSPEC.CFD[S‘START=STAQTO¢.LQCFD=LCCF006.MP!LS=MP!LSOl'TPl=TP104-TP2=TP205-TP3=TP303-TPA:TPQOB.TP5=TP502oTPG=TP602‘TP7=TP705-F
LARE:FLAREOE'LOCOC=LOCUCQAfYETA=VETA02-PSIE=PSIEOZ.LOCSTR=LOCSTR02'CAPT=CAPT04.RLFD:RLFDOG-RCMD=RCMDOl'RCMVLD=RCMVLD06.GSFD=GSF003.L
GAMC=LGANMCORs HREF=HREFO2%* .

% VERIFICATION CONDITIONS %

CEXITO SPCC CFD1S START=STARTO0a . LOCFD=LOCFDO06 MPILS=MP ILSO01
TPL=TP104 TP2=TP206 TP3=TP303 TPA=TP403 TPS=TP502 . TP6=TP602
THELIPT0S N FLARE=FLAREQ2 LOCOC=L0C0Cos YETA=YETAQ2 PSIE=PSLEO2 LOCSTR=1L.CCSTRO2
CAPI=CAPTO4 RLFD=RLFDO4 RCMD=RCMDO1 RCAVLO=RCMVLDOA GSFD=GSFDO3 LGAMC=LGAMCI 2
$ACI=FLARE . oNOTe { SACLNESO) SAC2=HDCF SAC3=SAC2+K2 eNOTe (SAC34LT40) $SAC4=K10
SACS=SACAKT . USME1=MULTML SACS,TF) $ACH=MULT (SACS,TF) SACT=SACE/KB ; HREF1=$AC?

« IMPLUTES »

RUSAC24K2)Y . R(SACA +K7) . ABS(SACG)-LT-ABS(KB) HREF1=HREF02

—~= CONTROL PATH &9  —=-

tCExiTo.SPEC.CFDIS.START=gTARYOa¢LUCFD=LDCFDOG.MPILS=MPILSOl.TPI=TP104.TP2=TPZOB.TP3=TP303.TP¢=TPQ03'TPS=TP502-TPG=TP§02'TP7=YP705'F
LARE:FLAQEO2.L0COC=LDCOC0Q.YETA=YETKOZ-PSIE=PS[EOZ.LGCSTR:LDCSYROZ.CAPT:CAPTOA.RLFD=QLFD0A'RCMD=RCMDOl.RCMVLD:RC“V;DO‘.GS=D=GSFDO3-L
GAMC=LGANCO2% :

LDA FLARE NOT o { SACeNESD) LOA HDCF ADD K2 AR{SACHK2IX {SAC.LT«0)
LBA HOCF ADD K7 . AR(SACHKTIX MPY . TF XABS{SAC) LT ABSIKB)IX
o1V K3 STA HREF : i

iCFXlYO.SPEC.CFDI5.START:STARTOQ.LDCFD:LCCFDOé.MP!LS:MPILSDlpTPl=TPlDQ-TP2=TP206-TP3=TP303&TPQ=TPC03.TP5=TPSOZ‘TP6=T9602oYP7=YP705-F
LARE:FLAREOE'LOCDC=LDCDCO¢-YEYA:YETA02.PS!E=PS!EOZ.LUCSTR=LOCSTR02.CAPT=CAPY04.RLFD:RLF004.RCMD:RCMDOI-RCMVLD:RCMVLDOQ.GSFD=GSFDOB.L
GAMCSL GANCORyHREF=HREFO2*

*% VERTEICATION CONDITIONS #*




TPI=TP70S FLARE=FLARE 02 LOCOC=LOCOCO4, YETA=YETAOQ2 PSIE=PSIEQ2 LOCSTR=LOCSTRO2

CAPT=CAPTO4 RLFD=RLFDO4 RCMO=RCMDO! RCMVLD=RCMVLD O3 GSFD=GSFDO3 LGAMC=LGANZO2
SACI=FLARE aNOTa (SACLeNELO } . FACP=HDCF SAC3I=SAC2+K2 SAC34LT.0 SACA=HDCF
SACSSSACAH+KT SMO 1= MULTM(BACS,TF) SACE=MULT(SACSTF) SACT7=SACH/KS HREF1=8SAC7

o IMPLIES « - ;

R($AC2+K2) RIBACA+K?) ABS(HFACE)«LT+ABS(K8) HREFI=HREF02

== CONTROL PATH 50 ~—~—=

CCEXITO, SPECSCFDIS+START=START O3, LOCFD=L GCFO06«MPILS=SMPILS0 14 TPI=TPI04.TP2=TP 206, TP3=TP303, TPA=TPA03. TPS=TP502 ,TP6=TP602. TPT7=TP705F
LARE=FLARE02+LOCOCSLOCOCO4s YETASYETAOR4PSIE=PSIEN2, LOCSTR=LOCSTRO2,CAPT=CAPTO04 s RLFD=RLFD NS 3 RCMD=REMDO 1 4 RCMVLD=RCMVL D04 4 GSFD=GSFDO3 oL
GAMC=LGAMCO2%

LBA FL ARE ($ACeNE«0) K

FCEXITO, SPECICFDIS START=START04+LOCFO=LOCFDO6 MP ILS=MPILS01+TP1=TP104+TP2=TP 206+, TP3=TP303,TP4=TPA403, TPS=TPS02 TP6=TP502s TP7=TP70S5+F
LARE=FLAREO2,LOCOC=LOCOCD4+ YETA=YETAO2,PSIES PSIEQ2,LOCSTR=LOCSTROZeCAPT=CAPTO04sRLFD=RLFD04 ¢ RCMI=RCMDO 1+ RCMVLD=RCMVL D04 s GSFD=GSFDO3.L
GAMC=LGAMCOZ2,4 HREF= HaEFoz*

*% VERIFICATION CDNDITIONS *%x

CEXITO . - : SPEC ‘ CFD 1S START=STARTO04 LOCFD=L.OCFDOS6 MPILS=MP ILS01
TPI=TP104 ) TRH2=TP206 TF3=TP303 TR4=TPA03 TPS=TP502 TPE=TPE0 2
TR7=TPT0S FLARE=FLAREO2 Lococ=L0CcOcos YETASYETAO2 PSIE=PSTED2 LOCSTR=L OCSTRO2
CAPT=CAPTOA RLFD=RLFDOS RCMD=RCMDO1 RCMVLD=RCMVLD 08 GSFO=G5FDO3 LGAMC=LGAMCD 2
SACI=FLARE SACLeNELO . ’

«IMPLIES « '

HREF=HREFQ2
-t CDNTRUL'PATH 851 —==—

‘CEXITD-SPFC.CFDIS START—STARTOQ.LOCFD LOCFDO6+ MPILS=MPILSO1sTPI=TP 104+ TP2=TP206, TP3=TP303, TPA=TP403, TP5=TPS502,TP6= TPE02:TPT7=TP7054F

LARE=FLARE02,1.0COC=L0OCOCOA, YETASYETAO2, PSIE=PSLED 2, LOCSTR=LOCSTRO2«CAPT=CAPT04 + RLFO=RLFD 93 ¢ RCMD=RCMDO0 1.sRCMVLD=RCMVL D04 ¢ GS= D=GSFDO3,.L

GAMCSLGANC 02  HREF=HREFO2# .

LOA ! HRAD XAUS(SAC) LT+ AGS (HREF) X DIV . HREF STA  KFLR sus  MsSKkL1S

ZR{SAC-MSKLIS )% eNOTe (SACeGE.0) LDA | SET STA FLARE

ACEXITO. SPECICFDI 5+ START 25T ARTN4 4 LOCFD=LOCFD06,MPILS=MPIL SO+ TP1=TP104,TP2=YP 206, TP3=TP303+ TPA=TP403 . TP5=TP 502 +TP6=TP5 02+ TPT7=TP705,F
LARE=FLAREQ3.LOCOCHLOCUCO 4+ YETA=YETAOZ, PSIE=OSIEQ 2, LOCSTR=LOCSTRA 2+ CAPT=CAPTO 4+ RLFD=RLFD04 s RCMO=RCMDGE s RCMVLD= RCMVLDO4 +GSTD=GSFDOI,L
GAMC=LGANCO 2y HREF =HREF 02, KFLR= KFLRO]#

*e VERXFJCAT!DN CONDITIONS *¥

CEXITO : SPEC R : CED1S ’ START=S5TART 04 LOCFD=L0OCFDOS6 MPILS=MPILSO L

TPI=TP104 THB=TP206 . TR3=TP303 TPA=TP403 TP5=TP502 1P6=TP602
IPT=TRP70S FLARE=FL ARED? LOCoc=Locncos YETA=YETAO2 PS1E=PSIE0R LOCSTR=L OCSTRO2
CAPT=CAPTO4 RLFD=RLFDOS . RCMD=RCMDOL RCMVLD=RCMVLD 04 GSFD=GSFDO3 LGANC =LGAMCO 2
HREF=HRLFO02 " SAC1=HRAD BAC2=SACL/HREF . KFLR1=sAC2 SACI=SAC2-MSKI 15 NOTe(SAC3.GE«D)
$ACA=SET FLARE1=$AC4 :

“IMPLIES o : )
CABS{S$ACL YL T« ABS(HREF) RUSAC2=MSKL15) FLARE I=FLAREO3 KELR1=KFLROY

Je=— " CONTRUL PATH 52 = ——r

*CEXITOySPEC CFDLS 1 STARTEST ART (4, LDCFD=LOCFDO6 « MP ILS=MPILS01+ TR1=TP 1048, TP 2=TP 206, TP3=TP303, TPA=TP4 03, TPS=TPS502 s TP6=TP6 02, TP7=TP7 05 ,F

LARE=FLAREDR,LOCOC=L OCOCOAYETA=YETAORPSIE=PSIFO2.LOCSTR=LOCSTRO2:CAPT=CAPT04 ¢ RLFD=RLFDOA s RCMD=RCMDO 1+ RCMVLD=RCMVL D04 +» GSTD=GSFDO3 L

GAMC=LGAMCO2 s HREF=HREF O P % .

LDA HR ADY XABS{SAC)LTLABS(HREF)X DIV HREF 5TA KFLR suB MSKL15

XRESAC-MSKL 18I % {SACGEa0) - 5T FLARE

PCEXITOs SPEFCyCFDI S+ 5TART ST ART G4 o LOCFD=LCCFDO6 s MP ILS=MPILS01e TPIETP10A4.TP2=TP 206, TPIZTP303, TPA=TP4 034 TPS=TP502 +TP6=TP6 02+ TP? =TPT0S5,F

C LARFE=FLAREOD »LOCHCSL OCUGD4 . YETASYETAO2 PSIE=PSIED 24 LOCSTR=LOCSTRO 2+ CAPT=CAPT04, RLFD=RLFDO04 +RCM) = RCMDO L +RCMVLD=RCMVL DOA + GSFD=GSFDO3 WL

GAMCELGANMCOR s HREF = HREF 024 KFLR=KFLRO1 %
¢ VERIE [CATIAN CONDITLONS *#

CEXITO SPFC CFRIS START=START 04 LOCFDO=LOCFENQL MPILS“MPILSO[
TEI=TO AL TOHET AL TRX=TPIN 4 TAa=Toae> ) TAiaT .- .

(l

VN0 J00d dQ
81 A9V "TVNIOIEO




i, h

A, ! ..

HREF=HMREFO2 - . SACI=HRAD SAC2=3AC1/HREF : KFLRI=SAC2 SAC3=SAC2-MSKL1S $SAC3.GE« 0

b FLARE1=0 '
o : ) «IMPLIES. -
NI s ABST3ACL )+LT ¢ABS{HREF) RISAC2-MSKL1S) FLARE1=FLAREOS3 KFLR1=KFLRO1

i : . ‘

i . 4

{ : ——=  CONTROL PATH 53 ===

#CEX[TOQSPEC.CFDLﬁySTARY=SYARTOAoLOCFD=LDCF006.MP!LS:MP[LSDI.TP1=TPI04-TP2=TP206.TPB:TPSOB'TP0=TP403.TPS:TPSOZ.YP6=TP602.TPT=YP705'F
LARE:FLAREO3;LOCOC=LDCDCDQ'YETA:YETAOZ.PSIE:PSIEOZ.LOCSTR=LOCSTR02.CAPT=CAPTO#€RLFD=RLFDOB.RCMD:QCMDO!.RCMVLD=RCMVL004sz=D=GSFDOS.L
GAMCRLGAMCO2 s HREF=HREFN2, KFLR=KFLRO 1 ¥ ’ ’

[ LOA KFELR Lo0 MSKL 15 TRA SRLMT ZR{ SACH2%E8)X SAL 8 MPY TPa )
DIV TAUS SAR 3 LoQ LIMPR TRA SRLMT MPY DELTAT ADS LGAMC
ai suon GAMMA . STA GAMCMD

: . ‘CEXXYO'SVEC.CFDIS-START=JTART0¢»LDCFD=LGCFDO§.MP[LS=MPILSOl‘TPI=TPlO4,TP2=TP206-TP3=YP303-YP¢=TP403.TP5=T9502.T95=79602ufp7=7p705qF
: d : LhRE:FLARED3oLGCDC=LOCUCOA'YETA=YETR02-PSIE=?S!EOZ.LUCSTR:LOCSTRDZ'CAPT=CAPTOQ-RLFD=RLFDOQ-RCMD=RCMDO|oRCMVLD=RCMVLDOO.GS=D=GSF003-G

SUB - Ka eNDT « (BACLTo 0 LDA AD SUB. LGAMC XABS($SAC).LT.ABS{TAUS)IX -———7
. 1

i

.

i

|

i

AMCHMO=GANMCMDO 1+ HREF =HREF 02 KFLLR=KFLR 01 + G AMMAC=G AMMACO T s LGAMC=LGAMCO3*
HERIE | . ®% VERIFICATION CONDITIONS %%
1 CEXIYO SpEC CFD15 START=STARY 04 LOCFD=LOCFDO6 MPILS=MP ILSO) ~
i TP1=TPi0a CTP2=TPR06K TP3=TP303 TP4=TP403 TPS=TP502 IP6=TP602
: 4. w TP7=TP705 FLARE=FLARE 03 LOCUC=LDCOCo S YETA=YETAQ2 PSIE=PS1ED2 LOCSTR=L OCSTRO2 o
i ; S o CAPT=CAPTOS RULFD=RLFDOA RCMD=RCMDOL RCMVLD=RCMVLDO0A4 GSFD=GSFDD3 LGAMC=LGAMC) 2 |
N : : HREF=HREFO2 KFELR=KFLRO1 $ACI=KFLR MO 1=MSKL 1S SAC2=SRLMT(SAC1,+$MQ1) SAC3=$SAC242%%8
: o . SMO2=MULTM{SACITRPG) SACA=MULT(SAC3,TP4) FACS=N{SAC4~K4) +NOT (SAC5,LT.0) $SAC6=AQ SAC7=N(SAC6~LGAMC) -
: SACB=SACT/TAUS TACO=SACE/2%%3 EMQ 32L IMPR $AC10=SRLMT (SACO:3MQ3)
£MUA=MUL TM(SACL0+DELTAT) SAC11=MULT(SACIO,DELYAT) SAC12=N({SACI1+#LGAMC)  LGAMC1=$AC12
v, SACI3=N{ SAC12-GAMMA) GAMCMD1=3AC13 n -

-+ IMPLIES . ; :
R{SACZA2*%8) ABS(SACTI LT+ ABS(TAUS) GAMCMD 1=GAMCMDO 1 GAMMAC=GAMMACOL LGAMCI=L GA4C 03

¢

~=— CONTROL PATH S4& —=w=

B 4
CEXLTO. SPEC.CEDISsSTART=START04 4 LOCFO=L OCFD06+MEILS=MPILSO0 1+ TP1=TP104,TP2=TP206, TP3=TP303,TP4=TP403, TPS=TPS02,TP6=TP602, T PT=TPT0S.F
 LAREEFLAREQ 3, LOCOC=L0COCO4s YETASY ETAN 2+ P SIE=PSIED 2, LOCSTR=LOCSTRO 2+ CAPT=CAPT04 , RLFD=RLFDOA s RCMD=RCMDO 1 s RCMVLD=RCHMVLDOA +GSTD=GSFDO3 oL 3
e GAMC=LGAMCOZ o HREFEHIEF 02+ KFLR=KFLRD1 %
LOA  KFLR LDO - MSKLI1S TRA  SRLMY XR(SAC*2%+B)X SAL 8 MPY  TPa - o
sup K4 ($AC.LT.0) STA GAMMAC ADD  GSA ADD GSA +NOT.(SACLT0) E% =
s . LDA . GAMMAC SUB- LGAMC ZADS(SAC) o LT+ ASS{ TAUSI% DIV TAus SAR- 3 gt >
L Lpa LIMPR TRA SRLMT MPY DELTAT ADS LGAMC sus ‘GAMMA STA GAMCMD o (op!
: i e CEXLTO SPECeCFDLS B TART=ST AR T04+ LUCFD=LOCF 06 MP ILSZMPILS0 1, TP1=TP 108, TR2=TP 206+ TP3=TP303, TPA=TPS 03, TPS=TP502,TP6=TP6 02, TRT7=TPT0S.F Ea
i CLARE=E LAREQS «LOCOCELECUC0a, YETASYETAD2,PSIE=PS1EQ 2. LOCSTR=LACSTROZ,CAPT=CAPTO8s RLFD=RLFDO04 s RCMD=RCMDO 1 sRCMVLD=RCMVLDOA » GSTD=GSFD03+6 EE;
- AMCMO=GAMCMDO L o HREFHEE FO2+ KFLR=KFLQ01 s GAMMAC=GAMMACO 1 sLGAMC=LGAMCO3* = E:
- ## VERIF ICATIDN CONDITIUNS *% % v
CEXITO : speC : CFD15 START=STARTO04 LOCFD=LOCFDO06 MPILS=MP ILS01 EE
~ TP1=TP104 THR2TP206 . TPI=TP303 TPA=TP403 TPS=TPS02 TP6=TP602 =
TR7=TR70S S LELAS FTLARE DS . LOCOC=L0COCO 4 YETA=YETAQ2 PSIE=PSIEQ2 LOCSTR=L 0CSTRO2
CAPI=CAPTOA BLr i ¥ 104 RCMO=RCMODL RCMVLD=RCMVLDOS GSFD=GSFDO3 LGAMC=LGAMCD 2 Ea
; : . . HREF=HREFOZ LORES 2T enl . SAC12KFLR LMD L=MSKL15 SAC2=SRLMY ($ACI¢SMQ1) SAC3=SAC2%2¢e5 Rind
[P FMOZE RULTMESACTTRAY - AL T [16ACTTPA) SACH=N{SACA=KA) $ACS.LT.0 GAMMAC1=3ACS SACHE=N(SAC5+GS5A) ’
G SACTEN(SACHEGSA) T - «NUTILBACTLTS0) SACH=GAMMACY . SACO=N(FACS-LGAMC) SACLO=3ACY/TAUS SAC11=SAC10/2%¢3
o ‘ EMOI=L1MPR CAACIPEGYRUMT (SACLL « 1MG3) SMOA=MUL TM( SACL24DELTAT)
TACIZ=MULT(BACIZ.DELTAT) » 00 © SAC1A=N(FACLI+LGAMC) LGAMCI=3ACL4 SACIS=N({SACI14—GAMMA) - GAMCMD1=$ACIS
« IMPLIES » : . |
RESACZ#2%68) ABS{BACH ) 4LTABSI{TAUS) GAMCMD1=GAMCMDO 1 GAMMACE=GAMMACO] LGAMC1=L GAMZ 03 '

v
ok
&
¥
X

e CONTROL PATH 65 ~== % ;

Lo




AP e

e

CAPT=CAPTOA
HREF=HREFO02
«NOT. {SACL.EQsD}
«IMPLTES.
+FALSE'

——— " CONTROL PATH 53

*CEKITO.SPEC-CFDI5.START=SYARTOA-LOCFD:LDCFDQE'MP]LS=
LARE:FLAR&OB.LOCGC=LOCOC04'YETA=
GAMC=LGAMCO3 4 HREF=HREFO? s GAMMAC=
(SACEQ.0)

LOA GSVLD

*FALSE +*

RLFD=RLFDOA4
GAMMAC=GAMMACO 1
SACZ=RCMVLO

«* VERIFICATION CONDITTONS ¥%

CEX1TO
TRI=TP10a
TP7=TP70S

CAPT=CAPTOA
HHEF=HREFOZ2
BHAC1.EQe O
<IMPLIES s
oFALSE .

SPEC

TP2=TP206
FLARE=FLAREOS
RLED=RLFDO4
GAMMAC=GAMMACO L
PCMVLDI=0

RCYD=RCMDO1L
PCMD=PCMDO L
PCMVLD1=%AC2

YETAD2+PSIE=PSIED2, LOCSTR=LOCSTRO2,
GAMMACOl-?CMD:PCMDO]-KFLR:KFLROX'GAMCMD=GAMCﬁDOlf

RCMVLD

CFD15
TP3=Y303

LOCOC=10C0C04

RCMD=RCMD 01
PCMD=PCMDO1

RCMVLD=RCMVLD 04
KFLR=KFLROL

START=START 04
TP4=YPAD3
YETASYETAQ2
RCMVLD=RCMVLDOA
KFLR=KF LRI

GSFD=G5FD03

GAMCMD=GAMCMDO1

LOCFD=LOCFDO6
TPS=YPS503 .
PSIE=PSIEO2
GSFD=GSFDC3
GAMCMD=GAMCMDO1

. ’““m\;@ﬁl“f?'m! St

LGAMC=LGAMCD 3

SACI=GSVLD

MPILSOI'TP1=YPlOA.TP2=TP206-TP3=TP303.TPO=TP403'TP5=TP503.TPG:TPﬁ03-TP7=TP705.F
CAPT:CAPTOQ.RLFD=RLFDOQ-RCH3=RCMDOI.RCMVLD=RCNVLDOQ‘GSFD=GSFDO3-L

MPILS=MP ILS01
TP6=TP603
LOCSTR=L.0CSTRO2
LGAMC=LGAMTD 3
SAC1=GSVLD

FEL AN PR "
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N S esass54  THEQREMS CAN BE PROVED BY USING OTHER BASIC THEOREMS o : ——ae
ehass AUBRI(IP,O)=(P.EQ.Q)Y AND ABBR2(A+BI=(AEQV «B)
[ assss CAN BE USED AS THEDREMS: IT MEANS THAY P IS THE ABBREVIATION OF i
+ ‘ esss AR ITHMETIC EXPRESSION Q.OR A IS THE ABBREVIATION OF BODLEAN
5 - wesss EXPRESSION B(p AND A SHOULD BE I1DENTIFLERS DIFFERENT FROM ANY
b i L «sses VARTABLE USED IN THE CONTROL PATH TO BE PROVED) « s e —
: Ao e i
ABBRIEVATIONS
N ABER1(P,0)=(PeEQ.D) . o
ABORZ(A+BI={ACEOVB) i : :
5 o X
MCOULO }
% 0 MODI( T )2 aGT 50, 1 «GE2Q s IMPaMOD(T+J) +GE SO —
MODZ( L od )= deGT a0 e L oGESD JIMPoMOD(T ¢} otV 0
4 g MOPALT o J1=FeGT a0s LeGE0 e THP o MOD(L+3) sEU=I=1/J%J ‘ o
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[ o
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INEGUALLTY AND ARITHMETIC %% o )
. SAEQGE L (P eCeRsDIZP GE U REQDSIMOP+ReGELQ 4D s g; ‘ o)
AAEQGEZ(Fs0 R DIZPGESQIRED 0w IMPR#P < GE4OFA B
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EN *AOLTILET 9J)=1-LT‘Jnf‘MP-([*J)/c'i«oLT-J a ...J
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3 sl
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SUBGEGTEI (1o )=l sGT eJ sEQVal=10GEd ) i o
= #SUBGEGT2( 1+ J)V=1eGEeJo IMPeT eGTed=1 L .
s SUBLELTI(Le b= 1iLE o sEQVal=14LTed S ) ’ ; ¥ 3
: U SUBLELTElL e d)=TolTe Je IMPol cLEsU~1 ’ :
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§ S ESSLIG, 5 SUBGT2(R s0 s I=P BT eQwIMP R~ eGTR=P . ) . —— ;
i CEUNLEF (P I=PeLE0.EQY oe=P o GE«0 . ;
34 : U SUMLEZ (P 1ZPeGE <D «EQV e~P o LE O -
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INEQUALLTY AND LOGIC

‘ s EQGFGTOR (P O) =P s GE« QeEQV P e GT s0e0RP +EQ oQ : v , »
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1
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: $GELEZ2{P aQ)=P e LEsQeEV e eGE P .
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ALTIH(PURIZP L To 0oL TeR=IMPePsLTeR
AT QISP L T BeEOV P-0.LT 0
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