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1.

a)

b)

c)

INTRODUCTION : L..{,«E (OPY

Background

Digital testing differs from analoque testing primarily 1in
that a multitude of resources need to he activated simul-
taneously, 1In addition, for high=speed (dynamic) testinag,
precise time control is required between the activation of
events from different resources. Neither of these charace-
teristics is available in the current version of OPAL.

-0OPAL {s a highly structured lanquage, and by virtue of |its
modular syntax, imposes few restrictions on syntactical cone
structs., It was, therefore, decided that the recommended
"4igital" constructs would, in qgeneral, not be tailored only
to "diaital" testinag in the form of a “template lanquaqge”
but would provide the carabjlity to describe the reaquire-
ments in general terms. Therefore, any Aappropriate sjanal
oriented statements could be utilized within the new struce
tures.

Conceots and Reasoninag

The introduction of sets (singyle dimensional arrays) of
resources with similar or identical characteristics provides
the mechanism by which multirle resources can be activated
simultaneously or within a controlled time environment.

The resource sets may be fully partitioned in a structured
fashion, This will enable sub-sets of any adesired level to
provide the vehicle to specify special limitations and con-
nections to those subesets.

Resource sets may be referenced as an entire set, or as ine-
dividual components referenced by index selection, or as
sub-sets referenced by a structured notational form which
relates each sub=-set to its pase set,

Functional testing where interstatement timing is not criti-
cal will be performed utilizing the already existing itera-




§
i
|
§
i
|

d)

e)

f)

i i h)

tive structures and modified CHANGE and READ statements
(LoopP, FOR, etc.).

Dynamic testiny will be performed by the introduction of a
new time=control statement (RUN) which contains stimulus and
response iterative clauses. In the {interest of ensurina
that high speed and precise timing can be achieved, these
structures are restricted. They require that data analyslis
be deferred until after invocation of the RUN statement.

Although the current BITSTRING data mode and associAated
operators orovide all the necessary bhasic tools to analvze
resoonse data, it was felt that the process would be both
error prone and unnecessarily copious. As a result, the D&~
CLARE statement for strinas was extended to enable fully
partitioned structured substrings to be specified., Refer=-
ence of those substrings utilizes a notational form con-
sistent with that utilized to reference resource sub-sets,
This approach was selected partially to maintain language
consistency but also to emphasize the relationship between
bits within strinas and components within resource sets.

The mapping of bits within strings to resource sets {s im-
plied by the ordinal positions of bits and resource come
ponents within the DECLARE and REQUIRE statements, respece
tively, For example, if the bitstring S is declared as hav-
ing 10 bits and the digital resource set, D, of 110 com-
ponents, the most sianificant bit (bit-1) of S is associated
with the resource component D(1), the next most significant
bit of S (bit-2) is associated with the resource component
D(2), etc., if the data from S is used as a STATE moditier
for the resource set D.

To enable any characteristic to represent logical data the
suffix LOGIC will be used with any applicable noun. The use
of the suffix implicitly defines that there is a 1logical
state bitestring modifier associated with the resource. To
define the logical states requires that the modifier appear
twice, with O and 1 suffixes, in both the resource defini-
tion and the apnropriate executable statements.

To completely describe the limitations of a digital 1loqgic
resource, both changes and additions were made to the modif~-
jer set, These are summarized below,
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1) STATE modifier to describe the logical ‘state’
of a digital logic resource set,

2) 0,1 modifier suffixes to be used with the
rodifiers detining the logical state to
describe the analogue characteristics
which represent a 0 and 1 respectively
in the STATE bitstrina.

b & The use of a digital logic resource may require the use of
additional modifiers to the set associated with the noun,
these are summarized below:

1) DATA_RATE Describes, for sources, the rate at
which CHANGFEs can occur, and for sensors
the rate at which READings can be made,
normally has an HZ dimension., JIn aen~
eral, this modifier must be CONTROLaple,
and {s programmed by the at.rate clause
in the CHAEGE and READ statements, for
SOuUrce and sensor resources respective~
ly, However, if the usaqge within an en~
tire test program requires that the
value is constant, it may appear as &
CAPAEBILITY modifier.

2) DATA_WIDTH ilsed only with source resources and
describes the pulse width, in units ot
time for a single ‘bit’ of data, In
general, this modifier must be CONTROL-
able aAand {s programmed bv the for=tjime
clause appearing in the change state-
ment. However, if the usage within an
entire test program requires that the
value is constant, it mavy appear as a
CAPABILITY modifier,

3) RUFFFERLSIZE As later described in this report, the
model of a digital resource for dynamic
testint includes a memorv buffer, The
dynamjc testing construct proposed
describes the number of °‘bits’ transmite
ted or received, at the specified rate,
in a contiquous stream, In order to
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determine if a specific actual resource
can satisfy the virtual resource, it is
necessary for the maximum number of bits
issued in a continuous stream, at any
ooint within the entire test program, bhe
specified as a CAPABILITY BUFFER.SIZE
modifier in the virtual resource REQUIRE
statement, It should be understood that
if the actual resource BUFFER_SIZF {s
less than the virtual, it does not
necessarily preclude the possibility of
the REQUIREMENT being satisfied. This
is so since tne maximum REQUIRE
DATA.RATE may be such that buffering is
not reaulired,

i) Resources which have a single fnput or output port need not
have a connection point identified since it is obviously
redundant, In addition, it simplifies the writing of diai-
tal test statements since such statements frequently satisfy
the criteria of a single port.

k) The modifications to the SPECIFY statement introduce test
point arrays, nenceforth referred to as sets. These arrays
are limited to a single dimension but wunlimited structured
subsets aAare permitted, These changes were effected to pro=
vide a shorthand notation for providina the connection
tetween a set or subeset of resources and a set or sub-set
of test points.




3.

Dynamic Testing

Dynamic testing implies that stimulus and response data
rates will be at the normal or maximum operating speed of
the unit under test, 1In general, with the current genera-
tion of computer controlled test devices, such test pro-
cedures cannot be achieved by direct control of the test in-
terface from the CPU., 1I/0 bus data rates cannot function at
sufficiently high speeds. The technique most commonly em=-
ploved to run dynamic tests is to provide the test interface
with a high speed buffer which can, for stimuli, be 1loaded
with data from the CPU memory at relatively low speeds. The
data from the high speed buffer is subsequently clocked to
the test interface. For response data, the test intertace
is strobed at high speed and the data is temporarilv stored
in the hiah speed buffer, When sufficient data has been
gathered, or when the buffer memory is full, the data |{is
transferred from the hjigh speed buffer to the CPU memory at
relatively low speeds. A block diagram of a typical system

follows.




There are a number of very significant constraints which

result from a system of this nature and it {s our opinion
that they should be considered in the design of the dynamic
testing language constructs. Those constraints are
enumerated below:

a)

b)

c)

Analysis of response data cannot be invoked during exe-
cution of the test, It is realized that there are, at
this time, a3 small percentaace of testers which can per-
form limited analysis "on the fly". This limited
analysis usually includes the ability to mask the
results and perhaps compare them with an expected
response and to generate an interrupt when a mismatch
occurs. It was described in our interim report that
such esoteric features would not be included in this
initial revision to the language,

However large the highe=speed buffer memory(s) is, it fis
finite, and will reaquire filling or flushing from or to
the CPU memory at various intervals during lengthy test
sequences., Thus, the specified clock frequency can
only be achieved for a limited number of patterns. In
ageneral, discontinuities of this nature are of little
importance, However, when testing charoce storage deve-
ices, minimum freauency requirements may be imposed by
the very nature of those devices. Tt is feasible that
this problem could be resolved by providing a hiah fre-
auency ‘refresh’ ot the last pattern issued during that
time that the stimulus buffer was being filled from the
CPU memory. However, such a technigque does not aopear
to be widely emploved and the alternative of allowing
the test programmer to control discontinuity points was
considered a viable solution,

The bounds of the data vectors must be defined prior to
execution of the specific test and the jiterator control
variable myst not change within a sinale 1oop of the
stimulus-delay=-response sequence.
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I1. REQUIRE Statement

A REQUIRE statement describes a virtual resource needed to
conduct a test of a UUT and assumed to be available.
1. Syntax 2
teste=resource
require=stmt te= REQUIRE resource=name,... clock=resource
{/o=resource
resource=name s name
. noun sige-moditier "SOURCE"
test=resource 8T 4 XSENSORf test-resource=desc
LIMPEDANCE sig=modifier LOAD |

test-resource=desc ::= [test=resource=structure] testeresource=spec

[CNX rea=connl

test-resource=spec ::3 WITH [control=~limitation)(capability=]limitation]

[limit=-limitation]
control~limjtation ::= CONTROL reg-limitation,...
capability=limitation $:= CAPABILITY req-limitation,...
limit-1limitation $:= LIMIT rea~limitation,...

" sig-limitation
rea~limitation ::= < teste=limitation
_Lthru=limjtation

sig~limitation ::= sig=-modifier rege=mod=desc

}




test=limitation

thru~limitation

rea~mod=desc

rea=mod=-value

req=mod-range

reg=conn

test=modifier req-mod=desc

thru=modifier reg=mod=-desc

8
_Jreq-mod-value
| reg=mod=range |

L J

eq numerjical=constant,...laccuracyl
{numerical=constant accuracy},ee.
i

{{gt=1lt numerice-constant} |

{eq numeric-constant TO numeric=constant

[BY numeric=constantl]})} [accuracy]

=0, R
-

A AV YV
(1]

,._,
LN

{pin=descriptor = resource=pin},...

test-resource~structure ::= SET (set=clause,...)

ee
1]

set-clause

after=-clause

R

_Jinteqer-constant ‘. [atter=-clause]

| resource=name [((set=clause,...)]

(

(test-resource~spec] [CNX req=connl

AFTER.LDFLAY timeeclause
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|
Jat=1t\ time=-interval
ﬁ‘eq ; L

time=clause

time=~interval TO time-intervalj

.

name

sig=-modifie:x

f noun O name [nounesuffix]
|
¥
g modifier HEE name (modifier=-suffix]
_{ noun=suffix tl- ~name
modifier-suffix ::= <name

24 Constraints

Pin descriptors and modifiers must be appropriate to the in=-
dicated noun. Resource.pins and resource.names witnin a
single set.clause and test.resource must be unique.

3 Examples

a) REQUIRE T2 TIME INTERVAL CLOCK};

b) REQUIRF ACS AC VOLTAGE SOURCE
WITH CUNTROL VOLTAGE=t VOLT TO 10 VOLT BY 100 M¥VOLT,
FREQ=50 HZ TO 400 HZ
i CAPABILITY CURRENT=1 AMP
! LIMIT CURRENT=2 AMP
' CNX HI=A, LO=B;

«'t
A
1
>54
4
g

]

i

1

¢) REQUIRE ACVM AC VOLTAGE SENSUR
WITH CAPABILITY VOLTAGE<=450 VOLT, 3
FREO=50 HZ TO 440 HZ ]
CNX HI=A, LO=B, LO=G: )

B 1 d) REQUIRE LD LOAD TMPEDANCE
e ] WITH CAPABILITY 1MPEDANCE=1000 OHM
LIMIT CURRENT_TRMS=1 AMP




CNX P1=HI,' P2=LO;

e) REQUIRE DSSD DC.LOGIC VOLTAGE SQURCE SET
(TTL(B) WITH CONTROL VOLTAGK_1=4,7 VOLT,
VOLTAGE _0=0 VOLT
CAPABILITY CURRENT=100 M*AMP,
SLL(4) WITH CONTROL VOLTAGE_1==-1,2 VOLT ,
VOLTAGE_0=5,.8 VOLT
) WITH LIMIT RISE_TIME < 100 N¥SEC
CNX TRU=D, COMP=G;

Semantics

These semantics define only the structural concepts (i.e.,
Sets) for which this organization is responsible, The
renainder of the statement semantics must be appended,

A single identifier (resource.name) may refer to a set of
identical or similar resources., Any action referencing such
an identifier implies that the action to each component of
the set is to be performed concurrently. The number of com=
ponents within the set is defined by the sum of the
integer~-constants which appear within the construct. Fully
partitioned subsettina of contiauous aroups of componerts,
with or without names, may be specified by the recursive na-
ture of the set-clause constructe.

Test resource specifications (test_.resource.spec) and cone-
nections (CNX reg_conn) are local to the scope in which they
are defined and alobal to anv subsets within that structure
with the following exception:

If they are respecified within a lower level structure,
that respecification becomes valid for the scope in
which it is defined. 0Of course this rule aprlies re=
cursively.

The following example shows the scoping:

REQUIKE A DC VOLTAGE SOURCE SET
(B(2),C(2) WITH CONTROL VOLIAGE=1 VOLT,
ND(EC2),F WITH CONTROL VOLTAGE=2 VOLT)
WITH CONTROL VOLTAGK=3 VOLT)

10

R




) WITH CONTROL VOLTAGE=4 VOLT
CAPABILITY CURRENT=1 AMP
CNX P=HI, Q=LO;

Subset Subset

j B

1]
\
C Voltaqges
2 1 Volt

N

-

—

‘1,

2 | 2

/

. D Voltage=
| 3 volt
1 F Voltages 3|

2 Volt .

a) Each resource component has two pins; P and

h) Comporents 1 throuagh 2 of set A (subset
voltage=4 volt as globally defined,

c) Components 3 throuah 4 of set A (subset

4) Components S5 through 7 of set A (subset D)

D, subset E) have
ponent 7 of set A (component 2 of subset D,
F) has the voltage respecified as voltage=2

1 ampo,

The after=clause serves to define a time delay
‘change’ command
example shows a definition and usage with the CHANGE
ment.

Base

A

|
4 LA Voltage=

voltage=1 volt as locally defined At the C level.

4 Volt
5 i CNX P,O
1
6
;|
Q.
B) have
C) have
have a

voltage=3 volt specification, however only the com=
ponents S5 through 6 of set A (1 throuagh 2 of subset
that specification since con-

subset
volt.

e) Each resource component has a current capability of

between the
and the actual change being invoked. The

State-

11




REOUIRE DSSD DC.LOGIC SOURCE SET
(DATA(10), CLK AFTER DELAY 10 N*SEC TO 100 N*SEC)

WITH ceovcowevoncsocen

CNX -------.------:

CHANGE STATE OF DSSD.DATA TGO SV,DATA,
DSSD.CLK TO BIN *1°
AFTERLDELAY = 50 N*SEC

When the CHANGE statement is executed, the abpove statements
cause resource set DSSD.DATA to change value to SV,DATA at
the time of ‘change’ command (or t=zero ), The resource
DSSD.CLK is changed to the value of BIN ‘1’ after a delay of
50 nanoseconds from the time of the ‘change’ command (or t=-
zero+50),

{
i
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RESNURCFE. REFERENCES

Resources are referenced by enumeration of the resource
name.

Syntax

resource=ref ::= resourceé=name . ... [CcOmponenteselector:l}

component=-selector t¢= {nteger=constant

Constraints

If the resource name represents a set, the name represents
the entire set, If it is desired to reference a subset, it
is reauired to enumerate the base set and the subset, If it
is required to reterence an individual component of a set or
sybset, it is necessary to index {into the set or subset
base.

Examples
Given the followina resource REQUIREment

REQUIRE JAK DC.LOGIC SOURCE SET
(A(6), B(C(2), D(2)), 4) ====-

JAK Entire set of 14 components,

JAK A Subset A which s eaquivalent to
components 1| through 6 of the base
set (JAK).

JAK B Subset B which {s equivalent to

components 7 throuah 10 of the base
set (JAK).




JAK.B,.C Subset C of subset B of base set
JAK which {s equivalent to com=
ponents 1 through 2 of subset B
which are equivalent to components
7 through 8 of the base set JAK,

JAK ,B,Ds1: The first component of the subset D
which 1is equivalent to the third
component of the subset B which is
eayivalent to the ninth component
of the base set JAK,

1t can be seen from the above examples that any set, sube-set
or sinale component of a set can be reterenced either by a
set=name,subset name or by a selector clause or a combjina-
tion of both techniques.

Semantics

If the subsets are referenced, they must be based to the
next highest level structure (set or subset). This is con-
tinued recursively until the base set {s encountered.

The integer=constant of the selector clause represents the
ordinal index within the set,

NeB, The left most resource component in the set |is
represented as ordinal position 1.
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DECLARE STATEMENT

To aid in examining and settina substrings, the followina
nomenclature changes are recommended.

Syntax (Changes)

string-mode ::= _JCHARSTRING N ( length=clause, ... -)
| BITSTRING * ?

'finteqer-constant
\

length-clause ::= ‘
| name [(length-clause,... )] {

Examples

1) DECLARE S BITSTRING(BO) s
2) DECLARE S BITSTRING(L(40),R(80)) §
3) DECLARE X CHARSTRING(6,52(10),4,0(8,0Z(1),2)) $

Examples 1 and 2 poth declare a bitstring identifier S of 80
bits. However, in example 2, the string is constructed from
the concatenation of the substrings L and R, each consistinag
of 40 bits, Example 3 shows a more complex structured exam=
ple.
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V. STRING REFERENCES

Strinags may be referenced in their entirety by enumreration
of the base jidentifier,

‘1 Syntax

string.ref (:= name,,..l:strinqg.selector:) ((array-selector)])
string=selector ::= expression

array.selector ::= expression,...

2 Constraints

If it is desired to reference a3 substring of bits (or chare=
acters), it 1is required to enumerate the base strina iden-
tifier and the substring identifier, or by an index refer~
ence, or by a combination of hoth techniques.

3. Examples
Given the following declare statements:

. 1) DECLARE X CHARSTRING(6,S5%(10),4,0(8,0Z(1),2)) §
2) DECLARE S SITSTRING (L(40),R(40)) ARRAY (100) §

4 From 1

; X.SZ means Characters 7 thru 16 of the string X.

K ! X.0.0Z and X.Q:9: and X:29: are equivalent

‘ and mean character 9 of sube=string X.0
or character 29 of the strina X,

From 2

' S.L(7) means bits 1 thru 40 of element 7 of array S.
| S.R(7) means bits 41 thru 80 of element 7 of array S.
| S.R means the subestring array consistina of bits 41 thru 80

| 16
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of the array S.
* 4, Semantics

It the substrings are referenced, they must te based to the
next highest level structure (string or substring). This is
continved recursively until the base set is encountered.

The expression of the string=selector clause represents the
ordinal bit or character index within the comronent struce
ture.

N.B., The left=most character or bit is considered as ordinal
pcsition 1,
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SPECIFY STATEMENT

A SPECTFY statement describes an actual test=point on a UUT,
and the constraints, if anv, to be imposed on that point.

Syntax

{
soecify=stmt ::= SPECIFY test-place,... . linkage restrictions.:

! shape
\

linkaqge LINKED connection,...

e
oo
"

connection pin-descriptor = test=point

pin=descriotor tt= name

test-point $:= name

shaoe tt= SET (shape=clause)

shape-clause te= integer=constant l (restrictions)

test=ooint l(shape-clause....)l} \

restrictions = AS jﬂfresource-name.l QEMITTER ~g {soecifv-snec;i
|l noun modifietj ifCCEPTORﬁ j
RAS, ..

specify=spec t:= WITH limitation,...

limitation t:= modifier [(modifier-valuel,...

18
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modifier=value T 8=
= . nymeric~constant

nymeric=constant TO numeric=constant
numerice=constant

Constraints

If a resource~name is part of a SPECIFY statement, it shall
nave been previously described in a REQUIRE statement.
Pin=descriptors and modifiers must be appropriate to the ine-
dicated noun, Test=point names at the same level within a
shape=-clause must he distinct.

Examples

1) SPECIFY UUT SET(100) S

2) SPECIFY UUT SET

(DIGITAL(CLOCK(4),DATA(16),CONTROL(8))
LOGIC VOLTAGE ACCEPTOR WwITH
VOLTAGE..0<2.2 VOLT,
VOLTAGE-1>=2.2 VOLT,
ANALOG(2)
DC VOLTAGE EMITTER WITH
VOLTAGE=0 VOLT TO 10 VOLT);

Semantics

In Example 1, a UUT is modelled as a set of 100 ordered test
points any of which may be referenced by subscriptina.

In Example 2, the UUT is structured as a set of 30 test
points which are grouped into two first level subsets con=
sistinag of DIGITAL (28 test=points) and ANALOG (2?2 test~-
points). The ANAULOG subset is restricted to a DC voltage
emitter with a voltage ranade of 0 throuah 10 volts. The Dl-
GITAL subset is restricted to a logic voltaae acceptor with
a voltage.0 represented by less than 2.2 volts and voltage.l

19
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represented by greater than or equal to 2.2 volts., The sube-
set DIGITAL is further subset into three groups; CLOCK, DATA
and CONTROL, with 4, 16, and 8 test-points, respectively.

PSP

20
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> VIili. TEST POINT REFERENCE

- Test points are referenced by enumeration of the test=point
name.

1. Syntax

test=point-ref ::= test=-point. ...(:test=point-selector:]

= integer=constant

test=voint=selector ¢

7 Constraints

If the test~point name represents a set, the name represents
the entire set., If it is desired to reference a sub=set,
it is required to enumerate the base set and the sub=set,
1f it is required to reference on an individual pin of a set
or a sub~=set, it is achieved by indexino either to a set or
Sube=set.

3e Examples

;" Given Example 2, under SPECIFY above,

uuT Entire set of 30 pins
- UUT.DIGITAL Sub=set DIGITAL which i{s equivalent
k- | to pins 1 through 28 of the base set
k| uuT,
4 UUT.DIGITAL,DATA Sub=set DATA of sube=set DIGITAL of

set UUT equivalent to oins S throuah
20 of sub=set ODOIGITAL and pins S
throvagh 20 of set UUT,

UUT.OIGITAL.CLNCK:2:¢ Pin 2 of sub=set CLOCK,
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Semantics

1f sub-sets are referenced, they must be based to the next
highest level structure (set or sub-set). This is continued
recursively until the base set is encountered,

The integer-constant of the selector clause represents the
ordinal index within the set.

N.,B, The left most pin in the set is considered as ordinal
position 1,
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" - VITl. CONNECTION REFERENCES

The following construct permits the reference of sets of
resource pins and connecting them to sets of test points,

) 3 Syntax

source=conn {resource=pin = test=point=QrouP,ecelseece

i
i
|
|
i
i
{

e
n

testepoint-ref
(test=point=ref,...)

test=point=qroup ¢

test=point=ref ::= name, ... [ttest-pointeselector:)

test=point=-selector ::= integer=constant

(

sensor=conn $es 4 resource=pin = f test-point-ref C - reee
L “(test=point=ref,...)

2, Constraints

1f parenthetical phrases are written to the right of the
1 equals siagn, the resource pin references to the left of the
! equals must be a set, Further, the components of the
£+ resource pin set are connected to the individual components
g | described in the parenthetical phrase in the order in which
i they appear. It several test-point-group constructs are
1 written with intervening commas, each component of the
resource pin set is connected to the corresponding component ;
43 in each test=-pointe-aroup.,

3. Examples
1) CONMNECT DSS AT A=R: 3

E i The resource=pin (set) A {s connected to the ]
: test=point (set) B, If A js a set(associatea with

fi 23




the resource DSS) then 8 must be a set of the same
size. The connection would be made such that the
pin A of resource DSS:I: would be connected to
testepoint B:I: for 1<=I<=n , where n is the
number of components in the resource set A and the
number of testepoints in the bpin set B, This
statement corresponds to the following diagram:

DSS:1: A Oo~—m———0 B:1l:
DSS:2: A o~~——-—0 B
DSS:nt A O——o0 B:
2) CONNMNECT DSS AT A=(B,C.D):

The components of resource-pin set A are connected to the
components of test-point set B and sub-set C,D in order. If
A is ot size p, B is of size q, and C,D is of size r, then
g+r must equal p, Further, the first component of A is con-
nected to the first component of B and the (g+i1)th component
of A is connected to the first component of C.D.

3) CONNECT DSS AT A=X,Y,2;

The resource=pin (set) A is fanned out to all of X,Y, and 7,
1f A,%X,Y, and Z are single component entities then the mean-
ina of the statement is that A i{s fanned out to X,Y, and 2.
If A,X,Y, and Z are sets, they must all be of the same size.
Further, each component of A {is fanned out to the
correspondina components of X, Y, and Z.

For the case where A,X,Y, and 7 Aare sets, the followina di-
agram describes one component:

1
DESIiL A e i
2o :

N = >
e se ee

4) CONNECT DSS AT A=(X,Y,Z2),(p,0Q),B=R

24
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1f resource DSS has been described as a 3 component set with
each component having resource pins A and R, this statement
directs that each component of A {s fanned out to two places
and each component of B is connected to the correspondinag
component of P, The first component of A {s connected to
poth X arnd the first component of P ( assuming P i{s a set of
size 2 and 0 is a sinale point), The third comrponent of A
is connected to both Z and Q,

This statement corresponds to the following diagram:

DSS:1: A O com————0 X

TTe——g PE13

B o ~—@ R213

~—0 P2

B o o R:2:
DSS:3: A o s e Y
ﬁ‘\“uz 0

B o e 0 R:3:

Semantics

The source=conn (and sensor=conn) construction describes the
connection of resource pins to test-points, It permits the
description of resource pins fanned out to a number of test
points. It further allows the description of the connection
of sets of resource pins to individual test points or sets
of test points.

N.BR., Wwhen resource sets are described in the REQUIRE state~
ment there {s an implicit definition of one or more connec-
tion sets., In the following statement:

REQUIRE A DC VOLTAGE SOURCE SET(20) CNX X Y 3

we have implicitly declared connection sets X and Y each
havina 20 ©oins. The need ¢to reference them without the
equivalent resource does not arise but the programmer must
be aware that they exist.,
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IX.

CHANGE STATEMENT

This statement i{s used to cause a specified resource charac-
teristic to be changed.

Syntax
chanqe=stmt 1=
chanae~group sas

change=structure::=

change=clause

at-rate =

rate=clause

rate=value HE L
after~-clause HE

for=time

oo
.o
"

time=clause

resource=-ref

LT I

[label:] change=aroup
CHANGE noun modifier changeestructure,...

change=clause A
ltchanqe-structure....)

®

[for=clause (at-ratell
[after-clause) |
OF resource=ref TD value [for-time)

AT_RATE rate=clause

N\

J fbt-1t> rate-value
\Leaq
{rate=value TO rate-value

expression
AFTER_DELAY time=clause

FOR_TIME timee=clause

. at=1t | time-interval
Leaq f

tlme-interval TO time=interval
name, ...(:componenteselector:])

26




E component=-selector ::= {nteger=constant

4 2. Constraints

| The named modifier must have been associated with the
i resource in a KFQUIRE statement. I1f more than a single
resource is referenced in the {terative or recursive struc-
tures, they must all be components of the same top=level set
E | of resources., If the at-rate clause is utiljzed , the rate
3 modifier must have appeared &8s a modifier in the REQUIRE
statement, [f the after-clause is utilized, & correspond=
ingq after-clause must have appeared in the REQUIRE state-
ment. If the for-time clause is utilized, it must have also
appeared as a modifier in the REQUIRK statement,

pac L

3. Examples

1) CHANGE AC VOLTAGE OF ACS TO 8 VOLT:
2) CHANGE DC VOLTAGE OF DCS1 TO 4 VOLT FOR.TIME=2 SEC?
3) CHANGE DC VOLTAGE (OF DCS1 TO 4 VOLT,
OF DCS1 TO 0 VOLT AFTER.DELAY=2 SEC):
4) CHANGE DC VOLTAGE FOR I=1 TO 8 AT RATE=10 K*HZ
(OF DCS1 TO 4 VOLT FOR.TIME=1 U*SEC);

An analysis of the examples follows:

1) Assuming the current value of ACS were 0 volt, ({t
is changed to 8 volts for an indefinite period.

N A5 SU NS —

2) Assuming the current value of DCS were 0 volt, (it
A is changed to a value of 4 volts for a period of 2
- seconds and then returns to the value of 0 volt,
'1 It should be understood that the action following
| that statement will occur concurrently with the
change.

3) Assuming the current value of DCS were 0 volt, |{t
i is chanjed to a value of 4 volts and program execu-

| tion is suspended for a period ot 2 seconds, after
& | which the value is returned to 0 volt. Unlike ex-
ample 2 the action following the statement does not

27
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occur until after the value of DCS has returred to
0 volt.

4) Assuming the current value of DCS were 0 volt, this
statement produces a burst of 8 pulses of amplitude
4 volts, a pulse=width of 1 wusec, and a pulse=
repetition rate of 10 KHZ,

4. Semantics

Tne value of the changed characteristic is changed as speci-
_ fied by the change-clause(s), If the for-time clause is
2 utilized, the change occurs for the duration of the speci-
fied time after which the characteristic returns to the ori-
ginal value. [t should be noted that the action following
such usage oOccurs concurrently, or as nearly so as the sys=
tem will allow. [If the after=-clause is uvtilized, it reters
to the precedina clause and implies a delay from the CHANGE
3 command or, if the resource reference is a sub=-set then the
= delav is from the CHANGF of the next outermost set (or sube
. | set)., Tf tne for-clause is utilized, the following grouo {s
4 iterated as soecified at either a rate controlled bv the
4 rate=clause or of an unspecified rate. If unspecified, the
rate is assumed to be as fast as the system will allow,




X.

READ Statement

A READ statement causes
characteristics and the

Syntax

read=stmt

read=group

read-structure

read=clause

at-rate

rate=clause

after-clause

rate=value

time=interval

a8 sinale or multiple read of UUT
storage of the results,

(label:) read=group

]

READ[noun real=-modifier IN unit!accuracvl[]

strina=modifier (

\

read~structure

| read-=clause ]
[for-clause (at-ratel) '1(read-structure....

(after~clause)
USING resource=-ref INTO location
AT-RATE rate=-clause

."/"atdt‘& rate=value
\ €q J
rate=value TO rate=value

S gtelt time={nterval
AFTER_DELAY "\ eq
time-interval TO time=interval

expression

expression

29
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2.

3.

Constraints

The named noun and modifier, if used, must be the same as
those {n the REQUIRE statement, 1t more than a single
resource is referenced in the iterative or recursive struce
ture, they must all be components of the same base set. If
the at-rate clause is utilized, the data-rate modifier must
have appeared as a modifier in the REQUIRF statement, 1f
the after-clause is utilized, that clause must have appeared
within the resource set definition.

Examples
1) READ AC VOLTAGE IN M*VOLT USING MVAet{ [NTO V] ;
2) READ DC VOLTAGE IN VOLT (USING DVM INTO Vi,
USING DVM INTO V2)
AFTER=DELAY = 100 M¥SEC
3) RFAD DC VOLTAGE IN VOLT
FOR I=1 TO 10 AT_RATE = 1 K#*KZ
(USTNG DVM INTO V(I)) H
4) READ DC.LOGIC STATE
FOR I=1 TO 9 AT_RATE = 10 K%*HZ
USING DSSR,S INTO Rw:T:
Explanations

1) Read the value measured bv the resource MVA=i;
scale the value {into volts, if necessary, and
store the result in location VI,

2) Read the value measured by the resource MVA=}:
scale the value into volts, {f necessary, and
store the result in location Vi, After a delay of
100 milliseconds repeat the operations but store
the result in V2,
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3) Kead the value measured by the resource DVM; scale
the value into volts, if necessary, and store the
result in the 2lements (1 through 10) of the array
' The 10 readings shall be made at a rate of 1
kilonhertz.

4) The digital logic sensor DSSR.,S will read an 8=pbit
serial data item at a bit rate of 10 kilohertz and
store the result into the bit=strinag data word RW
such that the first bit received becomes bit 1 of
the word, (i.e,, most significant bit first).

Semantics

The current value(s) being sensed by the named resource {s
recorded, scaled into the specified units, it necessary, and
stored in the specified location.

31




XI. RUN Statement

The RUN statement provides a means of concatenating a simple
i or compound change=structure with a simple or compound read
structure.

1. Syntax

runestmt s:= (label:] RUN rune=structure ;

run=structure ties [for-clause,... [at-ratel])

change=read=group
el chanae=read=gronp ::= (changeeqroup) (read=group)

| FOR variable = list 1
, for=clause 1= < FDR variable 1terator,ees |
5 | FOR expression &

P

variable i name
4
i | list S expression
o iterator t:=  expression [BY expressfon] TO expression
i change=aroup g2 CHANGE noun modifier change-structure,...
changeestructure s$:= change=clause
i (for-clause (at-ratel) (change=-structure,...
B after-clause]
:j chanae=clause gt OF resource=ref TO valuve [for-time)
32
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resource=ref

ez name., ...[3componenteselector:)

component=selector t:= integer-constant

read=group

read=-structure

read=clause

at-rate

rate=clause

after=clause

rate=-value

tine-interval

Constraints

(‘ \
te= READ[poun real=-modifier IN unit[accuracvl
string=modifier =

fead’SCfUCture'.-.

-

read-clause

[for=clause [at-rate)) (read=structure,...)
J

oo
.o
"

[after-clause)

USING resource=ref INTO location

AT-RATE rate=-clause

) {qt 1t k rate=value

rate value TO rate= valuqf A

th-lf} time-interval
e AFTER_DELAY <« | eq
kime°interva1 TO time-interval’

g expression

tes expression

If the jnitial and final expression of a for=clause |is
iterated, the implication {s that the data may be segmented
for each iteration aroup. The data rate for each segment {s
quaranteed to

be that specified, but ar indeterminate time
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may exist between the transmission of segments. This facil-
ity permits the programmer who has knowledge of the UUT to
show how the data may be segmented by the compiler. If such
K iterations are employed, the BUFFER.SIZE modifier must have
f been used with the resource REQUIRE statement,

3. Examples

&l 1) RUN
I (CHANGE DC VOLTAGE OF DCS TO 10 VOLT)
(READ DC VOLTAGE IN VOLT
FOR I=1 TO 10 AT_RATE=100 HZ
(USING DVM INTO V(I))) H

2) RUN FOR I=1 TO 100 AT_RATE = 1 M¥HZ

Fi (CHANGE AC_LOGIC STATE (OUF DSSD.D TG SV(1),

4 OF DSSD.K TO HI

FOR 100 N®SEC
AFTER.DELAY=20) N*SEC

._,..,
HRNESEST S0 S

)
(READ DC.LOGIC STATE USING DSSR.D INTO PV(I)

AFTER_DELAY 200 N#SEC
i )

change DSSD.D J (stirulus data)
i | e S DA RN
E f
4 l |
B change DSSD.K L (clock)
- ‘:
i read DSSR.D ] L~ (response strobe)

time = N*SFEC

34




1)

2)

Semantics

Analysis of Examples

Assuming the resource DCS had been applied at O
volts, & transient response is being read. The
forcing function is a 10 volt edge and 10 samples
are being obtained at intervals of 10 milliseconds
and stored in elements 1 through 10 of the array
V. lhe first sample {s taken concurrently with
the forcing function transition.

A simple NRZ parallel digital test is being per-
formed., There are 100 stimulus patterns obtained
from the bitstring array SV. The stimulus loaic
type {s on AC signal, i.e., probably an fsk sige
nal. To ensure settling of the stimulus drivers,
the <clock (DSS,K) 1is delayed by 20 nanoseconds.
Tne clock pulse width is 100 nanoseconds. The
sensor (DSSR,D) is DC logic and reads the response
pattern after a delay of 200 nanoseconds from the
issuance of the stimulus pattern, The stimulus~
clock=response sequence {s reiterated with a
period ot 1 microsecond.

The RUN statement is the vehicle to link a4 change group re-

ferencina

a source resource (set) to a read group referenc-

in3y a sensor resource (set), 1t permits precise time con-
trol between the change and read actions. In addition, a

single level iterative capability is provided.
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3 Attachment 1
k Change Pages to OPAL Specification
f The following change pages are keyed to the paraaraph or appendix
4 number found in the O0OPAL Specification. In general, they
y renresent partial changes to the paraqraphs identified,
: 3




Appendix &

Appendix A = Fxamples Using the New OPAL Diaital Test Statements.

Example [ = Parallel Data to FSK Signal Converter,

DATA.IN e 0]

8 1 DATA.OUT
— Sh—a
CNTRL — D
CLK.IN —dq 10
CLK.OUT

— 11
RST

— 12

Fiagure | = Parallel Data to FSK Signal Converter

The device accepts an 8=bit parrallel dc=-voltage logic input on
pins 1 throuah 8. Pin 9 is a control function and should be held
in a *1° state during all data transmission. Pin 10 is the input
clock 1ine and requires a change from ‘0’ to a ‘1’ state to cap-
ture the data on the input lines. Pin 11 is the output clock
line and must complete 10 cycles at a rate of 100 KHZ to strobe
the data out in a serfal fashjon. Ten cvycles are required since
the device supplies a sinale start bit and a sinale stop bit,
Pin 12 {s a reset line and must be pulsed from a ‘0’ state to in-

itialize the controller. Pin 13 is the ac-freaquency serial out=-
put.,

Pins 1 through 12 carry dc=logic where a logic °0° i{s represented
by 0 volts, and 1loaic °1° by 4.7 volts. The threshold is 2.4
volts. At the output, Pin 13 outputs an ac=-loaic signal where a
loaic °0° (s renresented by a frequency of 0.98 MHZ and a loaic
‘1 by 1.02 MHZ, The threshold is considered to be 1,00 MHZ, In

either 1logic state the voltage level is aprcroximately 4.2 volts
rms.
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Appendix A

Timing Requirements

The followinag diagram, Fiqure 2, details the required timing con=
straints for each frame of input data.

I I
| 20+5+5+5+100 = 135 USEC |

CNTRL I
20 USEGw [*
r”l '“"'45 USEC
DATA.IN-» |e~20 USEC
— S USEE e tipdae
¥ |
CLK. IN | |
' |
e, /5 USEC |
CLK.OUT ' l

|10 USEC

% 10*10=100 USEC.
2.5 USEC

o SOgRLERN

E |<-10' USEC ’
10-1)*10= -
‘! )*10=90 USEC

Fiaure 2 = Timina Diagram

Each frame consists of a total active period of 1%5Susec. Allowe
ing a relaxation period of 45usec will result in a total period

of 200usec, thus, seaquential tests will be run at a rate of 5
KHZ.

Definitive Statements

From the information contained in the description and timing re=-
auirements, the followina OPAL statements can be derived:

|
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Appendix A

UUT Specification:

SPECIFY UUT SET

(IN(DATA(8),CNTRL,CLK(1,0),RST)
AS DC_LOGIC VOLTAGE ACCEPTOR WITH
VOLTAGE.O < 2.4 VOLT,
VOLTAGE=1 >= 2.4 VOLT

NUT AS ACL_LOGIC FRFQUENCY EMITTER WITH
VOLTAGFE = 4.7 VOLT,
FREQUENCY_0O = 0,98 M¥HZ,
FREQUENCY_1 = 1.02 M¥HZ

Wiy

Stimulus Requirements:

REQUIRE DIGSTIM DC.LOGIC VOLTAGE SNURCE SET
(CNTRL WNITH CAPABILITY :
DATA_WIDTH = 20+5+45+5+100420 U*SEC,
DATA_RATE = 5 K¥HZ
DATA(8) AFTER.DELAY = 20 U*SEC
WITH CAPABILITY
DATA_WIDTH = S+5+5+4100 U*SEC,
DATA_RATE = S K*HZ,
BUFFER_SIZE = 256,
CLOCK( IN WITH CAPABILITY
DATA_RATE = S K*HZ,
OUT AFTERLDELAY = 5 5 U*SEC
WITH CAPABILITY
DATALRATE = 100 K¥HZ
) AFTERLDELAY = 20+5 U*SEC
WITH CAPABILITY
DATA_WIDTH = S5 U¥SEC
RST WITH CAPABILITY
DATA_WIDTH = 10 U*SEC
) WITH CAPABILITY
VOLTAGE.O
VOLTAGE.1
CNX S = TRU ;

0 VOLT,
4,7 VOLT

NOTE: Notice the recursive definition of the DIGSTIM resource
set and the semantics of the after=clause, The subset
DIGSTIM.CLOCK {s delayed, with respect to the set DIGSTIM, by 25
usec (20+5). The subset DIGSTIM.CLOCK.,OUT {s delayed, with
respect to the subset DIGSTIM.CLNCK, by 10 usec (5+%5), thus, the
total delav of DIGSTIM,CLNCK,OUT with respect to the set DIGSTIM,
is 35 usec (25+410) in accordance with the timino diaaqram,

Response Requirements:

e

Lhe3




Appenrndix A

REQUIRE DIGRESP AC_LOGIC FREOQUENCY SENSOR
WITH CAPABILITY
FREQUENCY_O0 < 1 M*HZ,

FREQUENCY.1 >= 1 M¥HZ
LIMIT

VOLTAGE > S VOLT

CNX R = HI;

The stimulus data array is defined as follows
| DECLARE STIM_DATA BITSTRING(R) ARRAY(256):

g In the test that follows, it is assumed that the stimulus data
‘ has been appropriately initialized,
{
{

The response data array is defined as follows:
DECLARE RESP BITSTRING(STR,DATA(8),SPB) ARRAY(256);

Note that the substrings STB and SPB reoresent the start and stor
bit, resvectively.

//CONNECT AND IVITIALTZE STIMULUS SUBLSYSTEM TO UUT
INTT: APPLY DIGSTIM WITH
VOLTAGE.O 0 VOLT,
VOLTAGE..1 4.7 VOLT,
STATFE = HEX °0000°
AT s = (UUT.IN,CNTRL,
UUT.IN,DATA,
UUT.IN,CLK,
UUT.IN,RST)
//APPLY RESET PULSE OF 10 U*SEC TO UUT _
RESET: CHANGE DC_LOGIC STATE OF DIGSTIM.,RST TO BIN °1‘ FOR 10 U*SEC:

P

//CONNECT AND I[NITIALIZE SENSOR SUR_SYSTEM TO UUT,
INITIATE DIGRESP WITH
FREQUENCY.O < 1,0 M¥HZ,
FREQUENCYL1 >= 1,0 M*HZ,

e
T S .
4 ‘
N . — -

VOLTAGE <= 5,0 VOLT
AT

2 R = UUT.OUT ;
' //NOW WE ARE READY TO TEST

//ALL 256 PATTERNS WILL BE OUTPUT CONTIGUOUSLY WITHIN i
//THE TIME FRAMES SPECIFIED IN FI1G.2.

; TEST: RUN FOR I = 1 TO 256 AT_RATE = 5 K*HZ
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(CHANGE DC.LOGIC STATE
{OF DIGSTIM.CNTRL TO BIN °1° FOR_TIME = 155 U*SEC,
OF DIGSTIM,DATA TO STIM.DATA(I) FOR_TIME = 135 U*SEC
AFTER.DELAY = 20 U¥SEC,
(OF DIGSTIM,CLOCK,IN TO BIN ‘1° FORLTIME = S U*SEC,
(FOR J=1 TO 10 AT_RATE = 100 K#%HZ
OF DIGSTIM.CLOCK.OUT TO BIN *1° FOR.TIME = S l*SFC
) AFTER_DELAY = 10 U*SEC
) AFTER.DELAY = 25 U*SEC
)

(READ AC_LOGIC STATE
(FOR K = 1 TO 10 AT_RATE = 100 K*HZ
USING DIGRESP INTO RESP:K: (1)
) AFTERLDELAY = 37,5 U*SEC
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Example 2 = Digital to Analog Converter

The device is a diaital to analoq converter. The digital inpout
is on lines 1 through 10 where line | represents the most signi-
ficant bit, The loaic is dc=-voltaage where 1,8 volts remresents a
logic °1’ and =3.6 volts reoresents a logic ‘0°, The analog out=~
put covers the range 0 to 10,27 volts dc, thus, the least signi-
ficant bit represents 0,01 volts. Line 11 is a strobe and must
be held in a 1’ state to cause the digital data to be captured,
The response time from the apolication of the strobe to settling
of the analoa outout {s 100 usec. In addition the strobe should
be delaved, with respect to the data, by 10 usec for reliarle
data capture,

e () |
s HI
. o 12 p—e
f - CUTPUT
Gt LO
L 10
STROBE 11
P— |

Fiqure 1 = Djaital to Analog Converter
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Figure 2 shows the timing relationships between the siagnals.

DATA.IN
|
—m @—10 USEC
STROBE :
g L]
|
1 ]
OUTPUT b
!
: I
READ | k——l 100 USEC =——a
STROBE
(I}
]

Figure 2 =-Timina Requirements
Definitive Statements

From the information contained in the description and timing re=-
auirements the following NPAL statements can be derived.

UUT Snecification:

SPECIFY D.A SET

(DIGITAL(NDATA(10),STROBE)
AS DC.LOGIC VOLTAGE ACCEPTOR WITH
VOLTAGEL.O > =0,9 VOLT,
VOLTAGE.] <= «0,9 VOLT

ANALOG (2)
AS DC VOLTAGE EMITTER WITH
VOLTAGE = 0 VOLT TO 10,5 VOLT
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¥y
Digital Requirements:

REQUIRE DIGSTIM NC_LOGIC VOLTAGE SOURCE SET
(DATA(10) AFTER.DELAY = 10 U*SEC,
STROBE)
WITH CAPABILITY
VOLTAGE.0 = =3,6 VOLT,
VOLTAGE~Y = 1,8 VOLT
CNX D = TRU:?

Analog Regquirements:

RFQUIRE A DC VOLTAGE SENSOR
WITH CAPABILITY
VOLTAGE = 0 VOLT T0 10,5 VOLT +¢=- 0,01 VOLT
CNX A = HI, B = LO?

The stimulus data (VS) will be computed from a floating
value (V) thus:

DECLARE V REAL:
DECLARE VS BRITSTRING (10)

The conversion will be effected by the followina function:

DFFINE BITLFLT(X) RESULT Y WHERE X REAL;
DECLARE Y BITSTRING(10);
DECLARE I, ™ INTEGER:
SET M = FIX(X)
REPFAT FOR I=1 10 10
IF REM (M,2) = 1 THEN

SET Y:10=T+1:=BIN *1°;
END [F;
SET M = INTDIV (M,2);
END REPEAT:
RETURN}
£ND DEFINE RIT.FLT;

/7 CONNECT AND INITIALIZE STIMULUS SUB_SYSTEM TO UUT.

INIT: APPLY DIGSTIM WITH
VOLTAGE.O = =3,6 VOLT,
VOLTAGE.1 = 1,8 VOLT,
STATE = RIN ‘00000000000°
AT D = D.A.DJGITAL:
// CONNECT AND INITIALIZE SENSOR SUB.SYSTEM TO UUT

point

A-8
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INITIATE A WITH
VOLTAGE = 0 VOLT TO 10.5 VOLT
AT A = D.A.ANALOG:1:, B=D_A.ANALOG:2:;

// NOW LETS GO

REPEAT FOR V = 0 BY 0.01 TO 10.27;
SET VS = BIT.FLT(100%V);
RUN
(CHANGE DC.LOGIC STATE
(OF DIGSTIM.DATA TO VS,
OF DIGSTIM.,STROBE T0O BIN ‘1° AFTER 10 U*SEC
)

)
( READ DC VOLTAGE IN VOLT
USING A INTO VM AFTER 110 U*SEC
)3
CHANGE DC.LOGIC STATE OF DIGSTIM.STROBE TO BIN ‘0°:
IF ABS(VALUE.OF(VM)=V) > 0,01 THEN GO.TO ERR;
END IF
END REPEAT

// 1F CONTROL ARRIVES HERE ALL 1S WELL,

// IF CONTROL ARRIVES HERE THE TEST DID FAIL,

ERR: . « &

i
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Example 3 = Fault Isolation

The following proqram assumes a UUT with 32 input pins

and

64 output pins. The actual digital test data is stored on an

external device in the following format:

nnnnn (number of test patterns)
nnnnn (number of possible faults)
nnnnn (number of fault patterns in dictionary)

bbbbbbbb(32 bits of 0,1, or X) bbbbb input pattern
bbbbbbbb (64 bits of 0,1, or X) bbbbb output pattern

-== the above pair repeats for the indicated number oOf tests ===

ttttt nnnnn bbbbbbbbbbbbbbbbbbbbbbbbbbbbb

-=== the above pattern test number, fault number, and fault pattern

-=== repeats for the indicated number of fault patterns
--== the bit pattern for the fault dictionary is also in
-=== 0,1, and X with the interpretation:

no error expected
error expected
ignore this pin

L
(LT 1]

The basic algorithm is the following:

1. Apply each stimulus and read the response

2 [f response differs from the expected "qood" response then

save the error vector on the intermediate tape.
3. At end of test if there were any errors then
4, Clear fault table to 0°s,
5. Read the faults off the input dictionary and

6. For each bit in the output compare and take the action

=
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7. dict bit act resp bit modify weiaqht
0 X 0
1 0 +3
1 1 +1

8, At end locate list of 20 highest valued faults and print

BEGIN OPAL PROGRAM DIGTEST:

; DECLARE IPAT CHARSTRING (64), // INPUT STRING FOR CONVERSION
{ STIMVEC BITSTRING (32), // STIMULUS VECTOR
RESPVEC BITSTRING (64), // RESPONSE VECTOR
( DONTCARE BITSTRING (64), // DONT CARES IN RESPONSE
| FAULTVEC BITSTRING (64), // FAULT VECTOR
{ ZEROVEC BITSTRING (64) INITIAL
| BIN *000000000000000000000000000000000000000000000000000000000000000°

DECLARE WEIGHT INTEGER ARRAY(4000):

DECLARE I, // LOCAL TEMPORARY
Jy // ANOTHER LNCAL TEMPORARY
LTFR, // LAST TEMP FAULT READ
TEST, // CURRENT TEST NUMBER
NPATS, // NUMBER OF PATTERNS OF STIMULUS ON TAPE
NERRVEC, // NUMBER OF ERROR VECTORS ON TAPE
LASTFLTTEST: // LAST FAULT PATTERN ON INTERMEDIATE TAPE

REQUIRE INTAPE DATA_BASE INPUT CPEN_TO_READ:;//SOURCF OF INPUT
REQUIRE PRINTER HARD_COPY OUTPUT OPEN_TO_WRITE;//FOR LISTINGS
REQUIRE TEMPFILF TEST_RECORD INPUT.OUTPUT://SCRATCH FILF

: REQUIPE STIM DC_LOGIC VOLTAGE SOURCE SE(32)
: WITH CAPABTILITY VOLTAGE-1 = 4,7 VOLT,
i VOLTAGE.O = 0,3 VOLT

2 CNX SO;

o
SRS SN

REQUIRE RESP DC_LOGIC VOLTAGE SENSOR SET(64)
WITH CAPABILITY VOLTAGE-1 > 2,5 VOIT.
VOLTAGE.O <= 2.5 VOLT
LIMJIT VOLTAGE < 5.0 VOLT:?
CNX SI;

SPECIFY UUTO SET(64) AS DC.LOGIC VOLTAGE FMITTER?
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SPECIFY UUTI SET(32) AS DC.LOGIC VOLTAGF ACCEPTOR:
// ACTUAL PROGRAM STARTS HERE

TOP:

SET LASTFLTTEST = 0
QUTPUT USING PRINTER FORMAT
*INSERT UUT AND PRES GO!L(1)°:

DELAY UNTIL MANUAL_INTERVENTION;
| INPUT NPATS,NFAULTS,NERRVEC USING INTAPF FORMAT
i THERREIL(1)RRERLLCLI)NBRUNIL(L)
‘ IF NFAULTS>4000 THEN
; OUTPUT USING PRINTER FORMAT °‘TOO MANY FAULTS!L(1)°;
| DELAY UNTIL MANUAL_INTERVENTION;
‘ GOTO TOP;
END IF;
CONNECT STIM AT SO UUTI;
CONNECT RESP AT SI UuTO;
REPEAT FOR TEST = 1 TO NPATS;
INPUT IPAT USING INTAPE FORMAT
CREBRANBRANNARRRRRBENARRRERNERNRNIL(L);
SET STIMVEC = BIN(IPAT):
INPUT IPAT USING INTAPE FORMAT
SET RESPVEC = ZEROVEC; SET DONTCARE = ZEROVEC:
REPEAT FOR I = 1 TO 64;
IF IPAT:I: = ‘1° THEN SET,RESPVEC:I: =BIN'M; END IF;
IF IPAT:J: = ’X* THEN SET DONTCARE:I: sBIN1'; FND IF:
END REPEAT:
CHANGE LOGIC STATE OF STIM TO STIMVEC:
READ LNGIC STATE USING RESP INTN RESPVEC:
SET RESPVEC = RESPVEC AND NOT DONTCARE;
IF RESPVEC NOT = ZEROVFC THEN
NUTPUT TEST,RESPVEC
USING TEMPFILE FORMAT °(5)#% (64)#:!L(1)°;

S it ke Sl B s ot A e e 20 st piae QTS o A i it e L i | g

i (Note! Notice how much repetions inside of formats help! )
SET LASTFLTTEST = TEST:
| END IF;
l END REPFAT;
// ALL OF THE INPUTS HAVE BEEN READ AND APPLIED. WAS THE UNIT ANY GOOD?

DISCONNECT STIM; DISCONNECT RESP;
IF LASTFLTTEST = 0 THEN //UNIT wWAS 0K

E ‘
1
b |
B |
p
3
k }

o
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OUTPUT USING PRINTER FORMAT ‘UNIT PASSFD TEST!L(1)°;
GOTD TOP;
END IF;
OUTPUT USING PRINTER
FORMAT ‘UNIT FAILED, ANALYSIS STARTING!L(1)°*;
REPEAT FOR I = 1 TO NFAULTS?
SET WEIGHTII) = 0;
END REPEAT;
NDUTPUT USING TEMPFILE FORMAT REWIND?

SET LTFR = 0;
REPEAT FOR I = 1 TO NERRVEC:
INPUT FAULT, IPAT USING INTAPE FORMAT °‘(S5)# (64)#!'1.(1)°:
SET FAULTVEC = BIN(IPAT):
IF I<=LASTFLTTEST THEN
REPEAT WHILE LTFR<1
INPUT LTFR, IPAT USING TEMPFILE
FORMAT °‘(S)#% (64)#!L(1)’;
SET ERRVEC = BIN(CIPAT):
END REPEAT:;
ELSE SET ERRVEC = 0:
END IF;

NOW SCAN ALL THE BITS

REPEAT FOR J = 1 TO 64;
IF FAULTVEC:T: =BIN'l' THEN
IF ERRVEC:I: = 'l1' THEN
SET WEIGHT(FAULT) = WEIGHT[FAULT] + 1;
ELSE
SET WEIGHTIFAULT) = WEIGHT(FAULT] + 3;
END TIF;
END IF;
END REPEAT:
END REPEAT;

INPUT USING INTAPE FORMAT REWIND;
OUTPUT USING TEMPFILE FORMAT REWIND:?

WEIGHT TABLE NOW BUILT, FIND 20 BIGGEST WEIGHTS

SET BIGWEIGHTS(1] = 9999;
REPEAT FOR I = 2 TO 21;
SET BIGWEIGHTS(I] = 0;
SET BIGFAULTI(I] = 0; $
END REPEAT:
REPEAT FOR I = 1 TO NFAULTS;
REPEAT FOR J = 21 TO ) WHILE WEIGHT[T)>BIGWEIGHT(J];

A-13 j
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SET BIGWEIGHT([J+1] = BIGWEIGHTI(J]:
SET BIGFAULT(J+1]) = BIGFAULT(JI}:
END REPEAT:
SET BIGWEIGHTI[J+1] = WEIGHTI(I):
SET BIGFAULTS[J+1]) = I;
END REPEAT:

DUTPUT USING PRINTER FORMAT
*M0ST PROBABLE FAULTS!L(2)FAULT WEIGHT!L(2):
REPEAT FOR I = 2 TO 21;
OQUTPUT BIGFAULTI(I), BIGWEIGHTII] USING PRINTER FORMAT
HRaun  Be#s8IL(1)°;
END REPEAT:
GOTO TOP:

END OPAL PROGRAM DIGTEST;
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5.2.4.1 DECLARF STATEMENT

To aid in examining and setting substrings, the following
nomenclature chanaes are recommended,

Sel2sdiln ! Syntax (Changes)

¢ £
string=mode ::= ,CHARSTRING !Jlenqth-clause.... ]
1BITSTRING { Jost :
rinteqer-constant

length=clause ::= 4
Lname [(lenath=clause,... )1}

5623l s3 kxamoles

1) DECLARE S BITSTRING(80) §
2) DECLARE S BITSTRING(I.(40),R(80)) §
3) DECLARE X CHARSTRING(6,SZ(10),4,0(8,02(1),2)) $

Examples 1 and 2 both declare a bitstrina jidentifier S of 80
bits. However, in example 2, the strinag is constructed fron~
the concatenation of the substrings LL and R, each consistinno

of 40 bits. Example 3 shos#s a more complex structured exame
ple,

ATT 1
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5¢2.4.3 REQUIRE Statement

A REQUIRE statement describes a virtual resource needed to
conduct a test of a UUT and assumed to be avajilable,

5.2.4.3.1. Syntax :
(test=resource |

require-stmt gis REQUIRE resource=name,... < clockeresource :
{ 1/0-resource |

4

resource=name = name
Jnoun sig-modifier SOURCE '\ |

test-resource HR R & §ENSOR test-resource=cesc
| IMPEDANCF. sia=moditier LNAD

test-resource=~desc ::= [test-resource=structure] test-resource=spec

(CNX rea=conn]

test=resourceespec $:= WAITH (control=limitation)(capabilitv-limitation]

(limit-limitation)

control=-limfitation ::= CONTROL reqe-limitation, ...

capapjility=limitation ¢::= CAPABILITY reqg-=limitation, ...

linit~limitation t¢= LIMIT reg=limitation,...
jslq-limitatlon
req=limitation ::= test=limitation

Lthru-limitation

sig=limitation ::= sig=modifier reqemod=desc
test=limjitation ::= test-modifier reg=mod-desc
thru=limitation ::= thru=modifier reg=mod-desc
( |
reg=mod~desc HEE reag=mod=value !
reg=mod=range |
J

T T T — : — o

st




req=mod=-value $a8 eg ! numerical-constant,...laccuracy)
: . {numerical=constant accuracyl,ree.’
, rea=mod=-ranage S {{gt=1t numeric=-constant} |
! ' {ed numeric=constant T0 numerice=constant

[BY numeric=constant)}} (accuracy)

ET
2 i
E | { |
>
gt-1t A= | >=
. <
<=
| Vo
]
3 { eq tez £
: ‘ req=conn ce= {pin-descriptor = resource=pin},;ese

test=resource=structure ::= SET (set-clause,...)

| ~ set=clause : ;integer=-constant b [after=clause]
; ‘resource-name [(set=clause,...)]!

L

[test=resource~spec) [CNX reg=conn]

AFTERLDELAY time=clause

: after-clause

gt=1t . time=interval
time=clause ti= | eq ( 1
‘! H
[ time=interval TO time-intervali

name

L]

siag=moditier

noun s name [noun=-suffix] ;
‘ : modifier HE A name(modifier=suffixl
; : noun=sutfix HEES ~name
; moditier=-suffix ::= =name é
i




20anosax o/1

SEs o5 s e Bh e ey

1 1
20IN0OS8I-YDOTD ' Juswalels;

2ueuU-90IN0SaI |u||| TITNOTY s
')

-~

T INOTY}

D

==

90INOS9I-3593

INIWILVIS THINOIY

TUTIETES T NI TR

e ———




| Pin descriptors and modifiers must be appropriate to the in-
4{cated noun, Resource.pins and resource_names within a
single set.clause and test.resource must be unique,

5.2.4,3.3. F.xamples

a) REQUIRE T2 TIME INTERVAL CLOCK:

-y b) REQUIRE ACS AC VOLTAGE SOURCE
WITH CONTROL VOLTAGE=1 VOLT TO 10 VOLT BY 100 M%VQOLT,
FREQ=50 HZ TO 400 HZ
CAPABILITY CURRENT=1 AMP
: | LIMIT CURRENT=2 AMP
. | CNX HI=A, LO=B;

c) REQUIRE ACVM AC VOLTAGE SENSNR _
, WITH CAPARILITY VOLTAGE<=450 VOLT,
! ; FREQ=50 HZ TO 440 HZ
CNX HI=A, LO=R, LO=G;

i d) REQUIRE LO LOAD IMPEDANCE
i wITH CAPABILITY IMPEDANCE=1000 NHM
LIMIT CURRENT_TRMS=1 AMP

CNX P1=HI, P2=L0D;

e) REQUIRE DSSD DC.LOGIC SDURCE SET

(TTL(8) WITH CONTROL VOLTAGE.1=4.7 VOLT,

VOLTAGE.0=0 VOLT
CAPARILITY CURRENT=100 M¥AMP,
SLL(4) WITH CONTROL VOLTAGE.1==1.2 VOLT ,
VOLTAGF_0=5.8 VOLT i
) WITH LIMIT RISE_TIME < 100 N#SEC
CNX TRU=D, COMP=G:

5.4.3.3:4. Semantics

These semantics define only the structural concepts (i.e.,
Sets) for which this orocanization 1is responsible. The
remainder of the statement semantics must be appended.

O e

- e 2 &1 o
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A single identifier (resource.name) may refer to a set of
identical or simjlar resources. Any action referencinag such
an jidentifier implies that the action to each component of
the set is to be performed concurrently. The number of come
. ponents within the set is defined by the sum of the
integer=-constants which appear within the construct., Fully
partitioned subsetting of contiguous groups of components,
with or without names, may be specified by the recursive na-
ture of the sete=clause construct,

T A TPRC TR Y Wi g

5 Test resource specifications (test.resource.spec) and con-
nections (CNX reg.conn) are local to the scope in which they
are defined and global to any subsets w#ithin that structure

) e




1f they are respecified within a lower level structure,
that respecification becomes valid for the scope in
which it is defined. Of course this rule applies re-
cursively.

The following example shows the scoping:

REQUIRE A DC VOLTAGE SGURCE SET ‘
(B(2),C(2) WITH CONTROL VOLTAGE=1 VOLT, ‘

D(E(2),F WITH CONTROL VOLTAGE=2 VOLT) |

{

|

! WITH CONTROL VOLTAGE=3 VOLT)

1 : ) WITH CONTROL VOLTAGE=4 VOLT

E | : CAPABILITY CURRENT=1 AMP ;
! , CNX P=HI, 0=LO: {

EPRSEEREISLIES SR S

Coampanent Subset Subset Base
| 1 1 1
b | 2 2 2
3 1 3
C Voltage=
E | i 4 2 1 Volt 4 A Voltaae=
E | ! 4 Volt
? . 5 1 1 5 CNX P,0
E
6 2 2 D Voltage= 6
3 Volt
; 7 1 F Voltage= 3 7
i 2 Volt
Thus:

a) Each resource component has two pins: P and 0.

b) Components 1 through 2 of set A (subset B) have
voltage=4 volt as aglobally defined,

¢) Components 3 throuah 4 of set A (sukset C) have
voltage=1 volt as locally defined at the C level,

'! d) Components S through 7 of set A (subset D) have a
g voltage=3 volt specification, however only the com=
ponents S through 6 of set A (1 through 2 of subset
F | D, subset E) have that specification since com=-
k- | ponent 7 of set A (component 2 of subset D, subset
F) has the voltage respecified as voltage=2 volt,

e) FEach resource component has a current capability ot
1 anp.

| The after~clause serves to define a time delay between the

o B &




example sho#s a definition and usage with the CHANGE state~
ment,

REQUIRE DSSD DC.LOGIC SOURCE SET
(DATA(10), CLK AFTER DELAY 10 N¥*SEC TO 100

w ITH oeocoeonevoveas

CNX ewecsvcoceccnccs)

CHANGE. STATE OF DSSD.ODATA TO SV.DATA,
DSSD.CLK TO BIN °1°
AFTER.DELAY = 50 N*SEC ;

Wwhen the CHANGE statement is executed, the above statements
cause resource set DSSD.DATA to change value to SV,DATA at
the time of °‘change’ command (or t=zero ). The resource
DSSD.CLK is changed to the value of BIN ‘1’ after a delay of
50 nanoseconds from the time of the ‘change’ command (or te-
zero+S0),

N*SEC)
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S.2.4.4 SPECIFY STATEMENT

A SPECIFY statement describes an actual teste=point on a UUT,
and the constraints, if anv, to be imposed on that point,

S5e2.4.4.1 Syntax

specify-stmt s:= SPECIFY testeplace,ce. {11nkaqe restrictlonf}:

shape
1
b | linkage t:= LINKED connection,... 3
connection ::= pin-descriptor = test-point :
| { oin-descriptor $t=  name
!
| test-point t:=  name
shaoe t31= SET (shape-clause) :
. :
shape-clause $e= Jlnteaer°constant | lrestrictions) |
g :

'test-point ((shape=clause,...)),

restrictions 1= AS F resource=name TEM!TTEP snecltv-soec&
"/ noun modifier’ < ACCEPTOR’

i
' 7 !
- L o - 4

ORAS. .. ?

soecify-specC WITH limitation,e.s

modifier (modifier=valuel,...

i limitation
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5.2.4.4.2 Constrajints

5.2.4.4.3 Examples

5.2.4.4.4 Semantics

modifier=value 1= J<

<= | numeric=constant

!>.f
i L>'
| = numeric=constant TN numeric=constant
l = numeric=constant

If a resourcersname {s part of a SPECIFY statement, it shall
have been previously described {n a REQUIRE statement,
Pin-descriptors and modifiers must pe approoriate to the in-
dicated noun, Test=-point names at the same level within a
shape=clause must be distinct.,

1) SPECIFY UUT SET(100) s

2) SPECTFY UUT SET
(DIGITAL(CLAOCK(4),DATA(16),CONTROL(8))
LOGIC VOLTAGE ACCEPTOR WITH
VOLTAGE.0<2.2 VOLT,
VOLTAGE.1>=2,.,2 VOLT,
ANALOG(2)
DC VOLTAGE EMITTER WITH
VOLTAGE=0 VOLT TO 10 VOLT):;

In Fxample 1, A UUT is modelled as a set of 100 ordered test
points any of which may be referenced by subscripting.

In Example 2, the UUT is structured as a set of 30 test
points which are grouped into two first level subsets con=-
sistina of DIGITAL (28 test=points) and ANALOG (2 teste
points). The ANALOG subset is restricted to a DC voltage
emftter with a voltage ranage of 0 throuagh 10 volts. The DJle-
GITAL. subset is restricted to a loaic voltaage acceptor with
a voltage_0 represented by less than 2.2 volts ana voltaage_.l
represented by gJgreater than or equal to 2.2 volts, The sube-
set NDIGITAL i{s further subset into three aroups; CLOCk, DATA
and CONTROL, with 4, 16, and 8 test=points, respectively.

A
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5.2.4.22 READ Statement

|

$5.2.4.22.1 Syntax

A READ statement causes a single or multiple read of UUT
characteristics and the storage of the results,

read=stmt HEES (label:) read=group ;
read=group se= READ[(noun jreal-modifier IN unit(accuracy)
string-modifier
read=structure
read-structure ::= | read=clause

[after-clause]
read=clause 113 USING resource=ref INTD location
at-rate = AT=RATE rate=clause ]

| ’qt-lf} rate=value
rate-clause $i= eq

rate=-value TO rate=-value

{ Jat=1t} time-interval
e

{for=-clause {at-ratel]l i}read-structure....)

5

&

after=-clause $1s= AFTERLDELAY

{time-interval TO timeeinterval
rate=-value = expression
time=interval e expression

5.2¢4,22.2 Constraints

The named noun and modifier, if used, must be the same as
those in the REQUIRE statement. If more than a sinagle
resource is referenced in the iterative or recursive struce
ture, they must all be components of the same base set, 1f
the aterate clause is utilized, the data-rate modifier must
have appeared as a modiffer in the REQUIRF statement. If
the after-clause is utilized, that clause must have appeared

e i ™
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5.2.4.22.3 Examples

1) READ AC VOLTAGE IN M*VOLT USING MVA=1 INTO VI ;

2) READ DC VOLTAGE IN VOLT (USING DVM INTO Vi,
USING DVM INTO V2)
AFTER=DELAY = 100 M*SEC

3) READ DC VOLTAGE IN VOLT
FOR I=1 TO 10 AT_RATE = 1 K¥HZ
(USING DVM INTO V(I)) ;

4) READ DCLLOGIC STATE
FOR I=1 TO 8 AT_RATE = 10 K¥HZ
USING DSSR,S INTO RwWw:I:

H Exolanations

1) Read the value measured by the resource MVA=i:
scale the value into volts, if necessary, and
store the result in location VI,

2) Read the value measured by the resource MVA=1:
scale the value into volts, {f necessary, and
store the result in location Vi, After a delay of
100 milliseconds repeat the operations but store

z the result in V2,

3) Read the value measured by the resource DVM; scale
the value into volts, if necessary, and store the
result {n the elements (1 through 10) of the array
V. The 10 readinas shall be made at a rate of 1|
kilohertz.

4) The digital loaic sensor DSSR.S will read an B8=bit
serial data item at a bit rate of 10 kilohertz and
store the result into the bitestring data word RW

! such that the first bit received becomes bit 1 of

the word, (i.e., most sianificant bit first).

5¢2¢4.22.4 Semantics

The current value(s) being sensed by the named resource {s
recorded, scaled into the specified units, if necessary, and
stored in the specified location.

Rl o ol e




$5.2.4,26 CHANGE STATEMENT

r—

4 This statement is used to cause a specified resource charac-
‘ teristic to be changed.

S5¢e2e4.26.1 Svyntax A%

| chanqge-=stmt sz [label:) change=aroup

change=qroup CHANGE noun modifier changee=structure,...

~

change=structure::= | change=-clause L
{for=-clause (at-ratel] lfchanqe-structure....)

ff | [after-clause] 5
. $
| | -?
‘ { Cchange=clause RS OF resource-ref TO value [for=timel
! i
: i
E | | aterate s AT_RATE rate-clause
= |
: P fatelty rate-value |
rate~clause 132 4 Leaq ?
(rate=-value TO rate=-value |

| rate=value te= expression
E | |
;ﬁ after-clause $e= AFTER_DELAY time=clause
4 .
;}{ for=time HE R FOR_TIME time=clause
b |

S i e

[ {‘at-lt; time=interval :

1 timeeclause $¢s eq ¢
; l | time~interval TO time=interval _
! | resource-ref ts= name. ...[:component-selector:)

flf i Component=selector ::= {nteger=constant
| 5.2.4.26,2 Constraints

é The named modifier must have been associated with the
resource in a REQUIRE statement, It more than a sinagle
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tures, they must all be components of the same top=level set
of resources. If the at-rate clause {s utilized , the rate

. modifier must have aopeared as a modifier in the REQUIRE
i statement., If the after=clause is utilized, a correspond-

ing after-clause must have appeared in the REQUIRE state-

' ment. If the for=-time clause is utilized, it must have also

aopeared as a modifier in the REQUIRE statement.

5¢2.4.26.3 Examples

1) CHANGE AC VOLTAGE OF ACS TO 8 VOLT:
2) CHANGE DC VOLTAGE OF DCS1 TO 4 VOLT FOR_TIME=2 SEC;
3) CHANGE DC VOLTAGE (OF DCS1 TO 4 VOLT,

OF DCS1 TO 0 VOLT AFTFR.DELAY=

4) CHANGE DC VOLTAGE FOR 1=1 TO 8 AT RATE=10 K¥HZ
(OF DCS1 TO 4 VOLT FOR.TIME=1

An analysis of the examples follows:

1) Assuming the current value of ACS were 0 volt, it
{s changed to 8 volts for an indefinite period.

2) Assuming the current value of DCS were 0 volt, |t
{s changed to a value of 4 volts for a period of 2
seconds and then returns to the value of 0 volt,
It should be understood that the action followina
that statement will occur concurrently with the
change.

3) Assuming the current value of DCS were 0 volt, it
is chanjed to a value of 4 volts and program execu=-
tion is suspended for a period of 2 seconds, after
which the value is returned to 0 volt, Unlike ex~-
ample 2 the action following the statement does not
occur until after the value of NDCS has returned to
0 volt,

4) Assuming the current value of DCS were 0 volt, this
statement produces a burst of 8 pulses of amplitude
4 volts, a pulse=-width of 1 wusec, and a pulse-
revetition rate of 10 KHZ,

5.2.,4.26,.,4 Semantics

command or, i{f the resource reference is a suh-set then the

The value of the changed characteristic is changed as speci-
fied by the change~=clause(s). If the for~time clause is
utilized, the change occurs for the duration of the speci-
fied time After which the characteristic returns to the ori-
ainal value. It should be noted that the action following
such wusaage occurs concurrently, or as nearly so as the sys-
tem will allow, If the after-clause {s utilized, it refers
to the preceding clause and i{mplies a delay from the CHANGE

L4

2 SEC);

U*SEC)

——.
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If the for-clause is utilized, the followinag group 1s
{terated as specified at either a rate controlled by the
rate=clause or of an unspecified rate. 1f¢ unspecified, the
rate is assumed to be as fast as the system will allow,

{ set),

ATT 17




MRS SEEEE N | S S5 e

This Appendix contains the nouns, modifiers, and units of
measure which form a major part of the OPAL vocabularv.

The Appendix consists of two major sections, and a source
reference list, as follows: :

Section I - FElectronic=Avionics :

Section I1I <« Mechanical, Pneumatic-Hydraulic, and Optical~-
Radiometric

Source Reference List

Each section contains a noun and a moditier list. For Un-
its, see Appendix 2. Each lanauage element is shown in {ts OPAL
torm (excessively long words are abbreviated) as well as its full
form.

Noun lists consist of each noun, {its definition, and the
modifiers which fall within that class of characteristics. The
full modifier name, its OPAL form, and the units {in which each
may be measured are included. Units are shown {n their OPAL form
only. When apolicaple, the noun list begins with a set of modif~-
fer suffixes. Suffixes are defined as terms which are combined
with a modifier to more precisely describe a characteristic,

Moditier lists contain the definition of each characteris-
tic, a source reference, and the nouns with which each modifier
is used.

The source reference list ¢ 1tains the bibliography from
which the definitions were drawn,

The vocabulary is designed to be expandable in its diction=
ary of nouns, modifiers, and units., As the need for additional
descriotors of measurable characteristics arises, these will be
submitted through oproper channels and officlially added to this
Aopendix.

SECTION I = ELECTRONICS=AVIONICS
NOUN LIST

A, Suffixes:
1. Modifier Suffixes
All non=DC measurements specified in amperes or volts
(e.,3., current, voltage, etc.) are assumed to represent a
distortionless RMS value of the named characteristic, unless
one of the followinag suffixes is specified .«ith the modifier:

TRMS (True Root Mean Sauare): The sauare root of the averaae
of the square of the value taken throughout one period.

AV (Averaage): The value averaqed over a full cvycle.
PP (Peak to Peak): The total value measured over one full

cycle, from the positive~goinad opeak to the negative~
going peak,

3
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P (Peak): Designates the instantaneous value of the
positive~coing peak of a time function.

‘ P.Neg (Peak-Negative): Desiagnates the instantaneous value of
E the neqative-goina peak of a time function.

B

T+ 0 (Zero) and 1 (One): Modifier suffixes to be used with the
modifiers defining the 1logical state to descrire thne {
analogue characteristics which represent a 0 ang 1 i

| respectively in the STATE bitstring.

Note 1: The value of .P and _P_NEG shall be designated as
nejative with a minus sign or as positive with efither no
sign or a-plus sign,

Note 2: A break character shall be used to join a suftix
with a modifier as:

i VOLTAGE_AV
i 2. Noun Sufiix

To enable any characteristic to represent 1logical data
the suffix LOGIC will be used with any applicable noun. The
use of the suffix imolicitlv defines that there is a loaical
state bite=strina modifier associated with the resource. To
define the logical states requires that the modifier appear
twice, with 0 and 1 suffixes, in both the resource definition
and the appropriate executable statements,

The use of a digital logic resource may rquire the use
of additional modifiers to the set associated with the noun,
these are summarized below:

A58, A e s et

1) STATE Modifier to describe the logical ‘state’
of a digital 1ogic resource set,

L | 2) DATA_RATE Describes, for sources, the rate at which
' CHANGEsS can occur, and for sensors the
rate at which READings can be made, nor-
mally has an HZ dimension. In general,
this modifier must be CONTROLable, and is
‘ programmed by the at.rate clause in the
- CHANGE and READ statements, for source
73 and sensor resources, respectively. How=
; ever, if the usage within an entire test
program reauires that the value is con=
stant then it may appear as a CAPABILITY
modifier.

Y X
VR DRSNS, . W= ot

L : 3) DATA_WIDTH Used only with source resources and
E | ! describes the opulse width, in units ot
: time for a single °bit’ of data. In aen=
! eral, this modifier must be CONTROLable
| and {s programmed by the for=time clause
appearina {n the change statement, Howe
ever, {f the uysage within an entire test
program reaquires that the value {s con-

! stant then {t may appear as a CAPABILITY

B —




4)

BUFFERLSIZE

The assumed model of a digital resource
for dynamic testing includes a memorv
buffer. The dynamic testing construct
proposed describes the number of ‘bits°’
transmitted or received, at the specified
rate, in a contiguous stream, In order
to determine {f a specific actual
resource can satisfy the virtual resource
it is necessary for the maximum number of
bits issued in a continuous stream,
within the entire test proaram be speci=
fied as a CAPABILITY BUFFER_SIZE moditier
in the virtual resource REQUIRE state~
ment. 1t should be understood that {f
the actual resource BUFFER_SIZE s 1less
than the virtual, it does not necessarily
preclude the possibility of the REQUIPE~
MENT being satisfied. This i{s so since
the maximum REQUIRE DATA_RATE may be such
that buffering {s not required.




5.3.4 Appendix 4 = Verbs and Keywords

verb t:= DECLARE| DEFINE| REQUIRE|l SPECIFYI

PARTITION |ISET IIF| REPEAT |LEAVEL

CYCLE|

CALL! RETURMI ESCAPE ITABLEIl STARTI

CHANGE| READ IDFLAY (0UTPUT |INPUT

APPI,Y IREMOVE|l MEASURE|l ACTIVATE |GOTOI

ENABLE| DISABLE |TFRMINATE| SETUP

ICONNECT |

DISCONNECT ICLOSE |OPEN IBEGIN |MONITOR

REFFERENCE | INCLUDF IBEGINL_BLOCK |CHAINI

COMMON | RUN

keyword ::= TRUE| FALSEI BIN IOCT IHEX IBCDI) XOR

AND INOTI ROTATEL_LEFT |ROTATE_KRIGHT

|0R

)

SHIFT_LLEFT |SHTIFT_RIGHT |ARITH_SHIFT_LEFT |

ARITHLSHTIFTLRIGHT |IN I1S |INTEGER

IREALI

RNOOLEAN |CHARSTRING |BITSTRING |ARRAY

INITIAL IFUNCTION |SUBROUTINE |INTEPRUPT

PRIORITY JRESULT JEND ICHECKINGI EVERY

| SHARE |

I TASK

IPC |

CNX ISOURCE |SENSOR ILOAD ICLOCK |EMITTER ITO |

ACCFPTOR |AS IELSFE| THEN| FOR (|BY

DO IFROM |INTO IBUT IAFTER| USING

IWHILE

IUNTIL

|FORMAT)

AT I0PALI PROGRAM |MANUALL_INTERVENTION

INPUT.D I0DUTPUT.D |WHEN JWITH |FULL_SCALE |

READING |SET |AFTERLDELAY |CONTROL

f . CAPARILITY ILIMIT ILINKED I0RAS |FOR_TIME |

AT_RATE |0OF
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