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Ak x PROCEDURE 7

UNCTIONS: TRIG FUNCTIONS

T TRAAD W LA FEIRIT T RILia VT R g -
FRIMARY KEYS: {NDY (INV)Y SIN, Cas, Al

Gr CODES: MR
TEST PROCEDURE
1) BPECI

Al
FROM THE
AND QUADRUPL
A PROGRAM HAS H
STANDARD VAlel

5 WILL BE COMPARED TO VALUES GENERATED
INe QUADRUPLE PRECIGION FORTRAN ARITHMETIC
£ IGION ROUTINES FROM THE FORTRAN LIBRARY.
: HnITTEN FOR PRODUCT X TO COMPARE THE

GAHINST THOSBE VALUES PPUDUCEW BY THE PRODUCT

%) TRIGE - WILL BE TESTED IN 5 DEGREE INCREMENTS
IN BOTH THE TD‘EITl 'E AND NEGATIVE DIRECTIONS
BEGINNING AT O DEGREES. THIS TEST SHOULD HIT
ALL OF THE "STAMNDARD VALUES" LIKE 30. 45, &0,
0, ETC THIS TEST WILL BEGIN AT 0.0 AND &GO TO
3&0. 0 DEGREES

B) SMALL DEGREE INCREMENTS (. 01 WILL BE TESTED
AROUND O 0-1.0, 89 5-%90.5, 17%. 5-180. 5,

24659, 5-270. 5, AND 35%. 5-360. 5.

€y oA CONTINUITY TE T WILL ALS0O BE PERFORMED BY

' FROGEAMMING THE CALCULATOR TO CHECK FOR VALUES THAT
Lz

£ \HJ{LHL!Y FROM THE RANGE THE VALUE SHOULD
&

Fall IM THIS PROGRAM WILL CHECK THE VALUES
SENERATED TO MAKE SURE THAT THERE ARE NO DIPE OR
Bl I THE Y"CURVE"™ GENERATED. THE GENERATED
CUR SHOULD CONMSTANTLY INCREASE OR DECREABE IN
& GIVEN QUADRANT.

D) TIi E TRIGS - WILL BE TESTED BY COMPARING FPRODUCT
i JALUES TO VALUEES GENERATED FROM THE IBEM 3260.
Th '"bﬁLNT YALUES FROM THE IBM ARE UNIFORMLY,
Fié ZV DISTRIBUTED VALUES BETWEEN 0.0 AND 1.0 FOR
TH TIONS ARCSIN, ARCCOS, AND ARCTAN.

RANDOM- NUMBERS WITH AN ABSOLUTE VALUE - 1.0 HAVE.
BEEN GENERATED TO TEST LARGE VALUES OF ARCTAN.

A CONTIMUITY TEST SIMILAR TO THAT PERFORMED FOR
THE TRIG FUNCTIONS WILL BE PERFORMEDR HERE.

T}

t

THERE WILL BE A TEST FOR SIN AND COE ABSOLUTE
ValUE ALWAYES LEES THAN OR EQUAL TO 1. THE
CALCULATOR WILL RBE PRUOGRAMMED TO FERFORM THIS TEBT
AT DEGREE INCJ"ﬂ“ﬁTQ OF 0,01

TING WILL INCLUDE CHECKG FOR VERY LARGE
ENTS AND ARGUMENTS WHICH ARE LARGE MULTIPLES
4 DF
=~

ANT BORDERLINES. aALS0O, THE RESULTS OF
OF & FUNCTION AFTER PERFORMING THE

THE INVERBE
FUNCTION FOR VERY SHMaLL ARGUMENTE WILL. BE CHECKED.
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FROBLEMS:
i.

28

yop s

MODES:
FROBLEM BORDERILINES (90, 180, 180, 23460,
¥N {ES; N“ CATIVE ARGUWFNTS &
THE COMPUTED VALUE

CRROR CONDITION M“*"r
A)  FOR SINM, C

B) FOR INY GINH

SHOULD 1

NV COS5: OnNLY VALUES FROM -1.0 TO +1.0

Gy FOR INV Ta HEHF SHOULD BE MO INVALID ARGUMENTS

MORE EXTENBIVE M OF THE TRIG FUNCTIONS (TESTING AT

SMALLER INTERVALS) CANNOT BE PERFORMED DUE TO TIME LIMITATIONS.

P, EE. ENG, FIX POINT, DEG. RAD. GRAD

08, TAN: THERE SHOULD BE NO INVALID ARGUMENTS
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YE: END O (INYY LO&E, LN %;4?

‘5 LOG AND ANTILOGES ROUTINE
ERATED AND THE RESULTE WILL BE

L Ri ;-S GENERATED BY FPRODUCT X
I s :":’NT' Val uEs
JED] Jf S FO VERY CLOSE TO ONE aAND ZERO
WILL AlLsD BE PEH ?PTED ON THE IBM
AND COMPARED TO PRODUCT X VALUES (VALUES WILL
START AT 1.0 AND AT . 00001 AND BE INCREMENTED
BY . 00C0O1L)

TEST MODES: MANUAL, PROIGRAM RUN/STOF, EE. ENG, FIX POINT. DRG

PROZBLEM ARGUMENTS:  THE LO
INV LN(X) AR X ke A

(X) OR LM(X) A8 X—31.0 AND AS ¥——70. 0
THY LOG(X) AS X——3 ~5% AN

-2 230 5, X-——20.0 (FROM BOTH SIDES)
> B9

ARGUMENTS WILL BE INPUT WHICH APFROACH
"S OF THE FUNCTION ( VaLUES < 0.0 FOR LOBS.H

ERROR CONDIT
EED T z
L230 FOR Ex#X AND <-99 OR 399 FOR 10##X)

AMD EXC
(UVALUES

C
I

WHILE THE IBM FUNCTIONS ARE
ECI ARITHMETIC I8 LIMITED TO

SIDERED TQ BE VERY ACCURATE.
THE RANGE OF QUADRUPLE PRECIS
T -

Qg
£
#(

APPROXIMATELY 10##{-705) TO 10x##{78) WHICH I8 LESE THaN THE
HaMGE OF THE CALCULATOR.
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FUNCTIONS:  CONVERBIONS ( P <~ R, DME <~ D.DD, OP 18-20) é;o

PRIMARY KEYS: P--3>R, INV P-—3R, GWAF, DMS INV DME
. CODES: : el g/go

TEST PROCEDURE
1) SPECIFIC TEST

{ ABOVE FUNCTIONE WERE PERFORMED ON THE
&0 UEENG RANDOMLY GENERATED ARGUMENTS. THESE

GUMENTES WILL BE UBED AE INPUTE TO THE FUNCTIONS

PR CT X AND THE REBULTE WILL BE COMPARED.

B CHECKED MANUALLY ON GUADRANT

..,
2>
-

s ZREl

iy
i:i.,
i

{

JUNDARTES |
ﬁ% == D.DD WILL BE TESTED MANUALLY FOR VALUE
TH MINUTES AND SECONDE GREATER THAN &0.

o

) )

ELEUVODD =D m

]

=) MODES: MANUAL, PROGRAM RUN/JBTOP. EE, ENG

3) PROBLEM ARGUMENTS: FOR PCO-3R WILL CHECK SMall VALUES OF THETA
OF 18-20 WILL CHECK BMALL ANGLE CONVERSIONS

f

4) ERROR CONDITIONS: SHHULD BE ABLE TO ACCEPT ALL VALUEES A8 INPUTS
Pl~>R AND DME.
LARGE VALUES MAY CAUSE PROBLEMS FOR

FPROBLEMS: LIMITED RANGE OF IBM QUADRUPLE PRECISION ARITHMETIC.
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IMARY KEYE: =ND ¢ 3t 4, -0 X, DIVIDE, SQUARE ROOT, v#xX, (IN., 1/X

-OF CODES:  NONE

3

TESTS:

A) FACTORIAL WILL BE TESTED COMPLETELY FROM 0! TO 69!
COMPARING THE VALUES GIVEN BY PRODUCT X TO

CENERATED BY A SPECIAL 100 DIGIT STRING ARITHMETIC PACKAG

B) ADD. SUBTRACT MULTIPLY AND D
OVER A WIDE RANGE OF VALUES AND
SAME OPERANDS GENERATED BY THE

IVIiD
COM
STRII

S3 BGQUARE ROOT, POWERE (INTEGER AND NON-INTEGER), AND
RECIPROCAL WILL BE TESTED OVER A WIDE RANGE OF VALUES

l""

AND COMPARED TO REBULTS GCENERATED BY THE IBM 2860 USING
FORTRAN'S QUADRUPLE PRECISION ARITHMETIC, ALL ARGUMENTS

WILL BE RANDOMLY GENERATED BY THE IBM 3&0.

N ]

MODES: M&aNUAL, PROGRAM RUN/STOR, EE. ENG, FIX FPOINT, HEX

L

PROBLEM ARGUMENTS:

&) LARGE FACTORIALES ARE LIKELY TO HAVE FEWER SIGNIFICANT

DIGITE THAN THE SMaLLER FACTORIALS.

B ARITHMETIC MAY HAVE PROBLEME WITH VERY SHMalLL OR VERY

ARGCE VALUE '::'.

ARGUMENTS, NEG

]
i
r’!
—Ei

NT.

I"'i

ATIVE MaNTISEA ONE

(‘je

FﬂCTUHiHL -~ MOLUES LEES THaAN O AND GREATER THAN &9
AND O NON-INTEGER VALUES SHOULD CAUSE AN ERROR.

BY ARITHMETIC - CHECK FOR UNDER/OVERFLOW CONDITIONG
WHERE APPFROPRIATE.

FROBLEMS:
1y FACTORIAL — NONE
D) ARITHMETIC - MORE EXTENSIVE TESTING SHOULD BE PERFORMED BUT.
THERE I8 NOT A& GUFFICIENT AMOUNT OF TIME TO COMPLETE

SDDITIONAL TESTING.

SOUARE ROOT, POWERS, AND RECIPROCAL - THE LIMITED RANGE OF THE
TEM 2460 WILL NOT PERMIT VALUES ARUOVE 10#%78 AND
BELOW 10#s(-795) TO BE TESTED.

ne]
o

THE EXACT ANHHEP

EOWILL ALBO BE TESTED
3ﬁﬁ&n TO VALUES WITH THE
M ARITHMETIC FPACKAGE.
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Ful = [INTEGER AND FRACTION FUNCTIONS
PRIMARY REYS: INT A&RND INY INT Z§/EQZD

F\OF CODES: NONE

TEST PROCEDURES:

13

£

PECT

T

e

)
T
il
.....i
53

A)  BOTH
VALUE
PREC

4D FRACTION WILL BE COMPARED TO 13 DIGIT
wﬁ OM THE TI-9907100 THE IBM QUADRUPLE
'.V"T'” IS MOT NEEDED SINCE NO ARITHMETIC
f f = CAQE. THE TI 290710
VALUES SHOULD Lb ACCURATE TO APPROXIMATELY 14 DIGITS
HHICH 1b MORE THAN ADEQUATE IH THIS CAELE.
THE T VALUES WILL BE RaANDOMLY GENERATED BY
THE T L',:/H)

&

-1

231 MODES: MANUS PROGHAM RUNJETOP. EE., ENE, FIX POINT, HEX

3} PROBLEM ARGUMENTS : VALUES WITH FRACTIONAL PORTIONS WHICH

4) ERROR CONDITIONS: NONE

FROBLEMS: NONE ANTICIPATED
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FROBILEMS:

URNARY MINUS 5 5

KEYS: +/—, 2RD +/-, [OF //
OP 10-11 (48 RECENTLY REVISED) ‘823
CEDUR
SPECT
5 WIL L BE COMPARED TO VALUES GENERATED
G710 TO DETERMINE IF THEY PRODUCE THE

£
Tl et
ﬂ

ﬁ WIDE RANGE OF VALUES
AMD ZERD VALUES WILL BE CHECKED.

il

3
Y b

MODES: MANUAL, PROGRAM RUN/BTOP, EE, ENG, FIX POINT., HEX
PROBLEM ARGUMENTS: VALUES NEAR ZERD FUOR SIGNUM.
ERROR CONDITIONS: NONE

MONE
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FUNCTIONS:
PRIMARY KEYE:
CODES: OF 321-32

TEST PROCEDURE:

3
3/;

1) BPECIFIC TESTS:
AY  THE STATISTICE FUNCTIONS WILL BE CHECKED AGAINST STANDARD
DATA BETS COMTAINING TYPICAL RECGRESSION PROBLEMS.
BY THE STATISTICS NCTIONE WILL ALEQ BE CHECKED WITH SUOME
BIZARRE DATA SET5 (VERY LARGE AND VERY SHMALL NUMBERS BOTH
POSITIVE AND NEGATIVE).
##E¥@EE THE PRODBLEME PRESENTED FOR BOTH A AND B WILL
INCLUDE EBGOTH ONE AND TWO VARIABLE STATISTICS
AD WELL AS TREND LINE ANALYSIS.
THE ANBWERS FROM PRODUCT X WILL BE COMPARED AGAINST
ANGHWERS GENERATED BY THE IBM 340 PACKAGE 'REGRE’ ( A
MULTIPLE REGRESSION PACKAGED
€y  GiGMA — WILL DBE TESTED MANUALLY TO REMOVE THE LAST
FPOINT ENTERED., POINTS WHICH WERE KEYED IN PREVIOUS
TO THE LAST POINT AND REMOVING MORE POINTS THAN HAVE
BEEM ENTERED
) MODES: MANUAL, PROGRaM RUN/STOP, EE, ENG, FIX POINT, HEX
~ 3 PROBLEM ARGSUMENTS:
LT A) VERY LARGE OR VERY SMALL NUMBERS (THEBE ARGUMENTES MAY
- ALE0 CAURE § DIFFICULTY WHEN TRYING TO GENERATE

4) ERROR CONDITIONS:

i

e

ROBLEME:

)

ANGWERS ON THE

TIME LIMITATIONS

i FOR COMPARISBON. )

OVERZUNDERFLOW CAUSED BY EXTREMELY LARGE OR SHALL
NUMBERS.
INADEGUATE TESTING OF THIS FUNCTION.

MayY REGBULT IN
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FUNCTION: PI
FRIMARY KE

(DR CODES:

b

TEST

NONE

FROCEDURE
1) 8PECI

T “"E

MODES:

P
S’

Y& 2

ManNUAL

S:
UNCTION WILL BE TESTED
I IS5 PRODUCED CONSISTENTLY.

FROGRA&M RUN/STOR, EE,

3) PROBLEM ARGUMENTS: NONE

4) ERROR
FROBLEMS: NONE
FUNCTIONS:  DRG

PRIMARY KEYS:

Op COnEs: OP 12

TEST PROCEDURE:

1) SPECIFIC

.(')

<) MODES:

3) PROBLEM

4) ERRMOR CONDITIONS:

MONE

COMDITIONS:

<MD,

ManUal, PROGEAM

NONE

AND OP 12

DRG, INV

TESTE:

&) DRE WILL BE CHECKED TO MAKE
THE MODED DEG, RAD AND GRAD

BY OF 12 WILL BE CHECKED ALONG

CORRECT MODE IS5 PROPERLY DI

RUN/ZSTOP,

ARGUMERNTS:  MONE

'\i!"‘lh

TO MAKE SURE

ENG,

EE, ENG,

3s

THAT THE VALUE OF

FIX POINT

5/% /

SURE THaT IT CYCLEES THROUGH
FROPERLY.
WITH DRG TO BEE IF THE

SPLAYED.

FIX POINT, HEX




5

FUNCTIONS: OP

PRIMARY KEYS:

Op CODES: 4GP 0O,

CODE DEFI

2ND DFH,

DFEN GP

TEST PROCEDURE:

1) SFECIF

MODES:

na

3) PROBLE

4) ERROR

FROBLEMS: MNONE

IC TESTS:

AY THESE
IEC

Gr

I e 4
Q77

FU
T

L.\x)

MakNUAL, PROGRAM

M ARGUMENTS:

CONDIT

TONS:

NORNE

NONE

TIONS WILL RE
DEFIMITION IS

RUN/ETOP. EE,

j// &)

X LU?EH TO SEE THAT THE

HEX, UNNORMALIZED




FUNCTIONS: ENTER EXPONENT, ENGINEERING NOTATION
PRIMARY KEVYS EE, 2rND ENG, FIX, INV

TESTS:

A FIX WILL BE CHECKE U FOR ALL
THAT THE PROPER NUMBER OF DECIMS
By IFIX WILL BE CHECKED TO DETE
SET TO THE SAME STATE THAT FIX
C)  EE AND ENG MODES WILL BE CHE
BE EMTERED PROFERLY IN THESE MOD
CALCULATIONE IN THESE MODES ARE

THE INVERSES OF THESE MUODES WILL

2) MODES:  MANUAL, PROGRAM RUN/STOR, HEX

3) PROBLEM ARGUMENTS: NONE

4) ERROR CONDITIONS:
A)Y FOR EE ANMD ENG - EXPONENTS >
BY FOR FIX VALUEER OTHER THAN 0-9

FROBLEME:  NONE

e

A~F TO SEE
ARE DISPLAYED.

VALUES -9 AND
L POINTS
RMINE

IF THE FIX FUNCTION IS5

7 &ND A-F WOULD SET IT TO.

CKED TO SEE THAT NUMBERS CAN
ES AND THAT THE RESULTS OF
DISPILAYED PROPERLY.

BE CHECKED aL&0.

% OR < -99
AND A-F




FUNCTION: SHOW OF CODE STATUS 38/
PRIMARY KEYS: 0P

{’\@P CODES: OF 202

hy

TEST PROCEDURE:
1) SPECIFIC TESTS:
A3

TEET OF 28770 EBEE IF 0P CODE STATUS
FOR 0P8 2,12, 1é4. 19, 43, 45, 60, 62, 64, &7, 69, 76
‘j> I5 PROPERLY DISPLAYED
é? THIS OF I8 TO BE TESTED IN MARNUAL MODE

AMD TN RURN MODE.

IN MAMNUAL MODE THE MESSAGE WILL BE CHECKED

WITH THE STATE OF EACH OF TURNED ON AND OFF

IN RUN MODE THE DISPLAY WILL BE CHECKED TO BEE

IF A 1 I8 IN THE DISPLAY WHEN THE OP I8 IN EFFECT
AND A O WHEN THE OF I8 NOT IN EFFECT.

2) MODES: MANUAL, PROGRAM RUN/STOP, EE., ENG, FIX POINT. HEX, UNNORMALIZED
30 PROBLEM ARGUMENTS: NONE
4) ERROR CONDITIONS: NUMBERSE LESS THaN © AND GREATER THAN 7

AND OF CODES WHICH DO NOT HAVE BPECIAL STATUS.

PROBLEMS: IT WOULD NOT BE POSEI
— ALL POSSIBLE COMBINATION

\
L

BLE IN THE LIMI'@D TIME aAVAILABLE TO TEST
Ops OF OF CODES TURNED O

;!:)
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