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JOSS at your service,

Initials please: GEB Uppercase and/or lowercase letters OK,
Project number: 1407

Department: CSD

a\.a \ & \
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1.13

GETTING A NEW PAGE TO START AT TOP

After logging in, depress PAGE, and wait for typing of page heading.
Pull platen clutch release knob out.

Turn platen knobs to get paper fold just visible beyond top of paper bail.
Push knob in.

Depress PAGE again to check.

NortE: Do not use platen knobs to advance paper when operating. JOSS cannot sense this and will fail to give
a new page properly. Use RETURN or PAGE.

CHANGING RIBBONS

Raise typewriter carrier cover.

There is a lower lever on the right side of the carrier that will raise the ribbon guide clips. Observe how the
old ribbon feeds through the clips.

Lift out cartridge, disengage ribbon, insert new ribbon, seat new cartridge firmly, and depress guide clip
lever.

If you feed the new ribbon through the clips properly, it will not be necessary to touch the ribbon. Ribbon
loop may enlarge, but it will tighten during typing.

For ribbons, call RAND Extension 638.
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1.141
Use file 100 (RANDO).

Roger.

Type item-list.

NO ITEMS

1.1 Type "To: Art Lucero From: EWP 1408 5/14/67",

1.2 Type "Console no. 15, room 1351 fails to space on typeout.',
File all as item 19.

Done.

Delete all,
Recall item 19.
Done.

Type all,

1.1 Type "To: Art Lucero From: EWP 1408 5/1L/67",
1.2 Type "Console no. 15, room 1351 fails to space on typeout.".

Do part 1.
To: Art Lucero From: EWP 1408 5/14/67
Console no. 15, room 1351 fails to space on typeout.
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Type

Type

Type

Type

Type

Type

Type

Type

—2%9
-2%2

1+1/2.
1+1/2

(1+1)/2.
(1+1)/2

1/2+1.
1/2+1

243145,
2%3eL45

1.5

999999999

6L

512

37

(1/2)+1
(1/3) 3
(25)2

2

23

(25.4) 45

2111
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Type 2+10,
2+10 =

type 2+2.

Eh?

Type 2+2

Eh?

Type2+2.

Eh?

Tpye 242,

Eh?

Type (2+2-3.

Eh?

Type 2.2.3.

Eh?

Type sir (4.7).

Eh?

Type 2+10.

Eh?

Type 2+10.

Eh?

Type 2+1 0.

Eh?

12

2.101

'Initial capital omitted.
Final period missing.

o space.

Misspelling.

Unpaired parenthesis.
Period instead of multiply.
‘Space following function name.
YELL" instead of "one."

"Oh'" instead of "zevro."

Space within number.

2.0/
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Type 2.0% + 82,72,
2,07 + 52,71

54,78

Type#2+2.
2+2

I
=

Type 2+2,
Type 2#+2.
Sorry. Say again:

1.1 Type "Margins should be set 78 spaces apart, Conventionally at columns 6 and

Backspace--overstrike corrections.
# used to blank out.
* at end causes line to be ignored.

# indicates transmission error.

Please limit lines to 78 strokes. Say again:

8",

Na



Set x=3.

Type x°x, x%x,
XexX = 9
X¥x = 27

Type volts.

Eh?
a(1)=u
a(2)=7
Type a.
a(1) = b
a(2) = 7
Type 10%(-100),
10%(-100) = 0

Type 10%100.
I have an overflow.

b(1)=true

b(2)=10<x%<100,

Type b.
b(1) = true
b(2) =

false

Single letter identifiers only.

Arrays may have 1 to 10 indices.

Logical values too.

2.131



1.1 Type "a".
1.2 Type '"b",
1.3 Type "c",
2.1 Type "d",
2.2 Type "e",
Do part 1.

a

b

c

Do part 2.

d

e

1.25 To step 2.2.

Do part 1.
a
b

e

See 3.21 for use of quotes.

Part 1 execution.

Part 2 execution.

Step inserted in part 1.

Note that e and d do not appear.
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1.1 Type 2+2.
Do step 1l.1.
2+2 =

1.2 Type 34,
1.05 Type 5/6.

Type all.

1.05 Type 5/6.
1.1 Type 2+2,
1.2 Type 34,

2.1 Type u#*5,
1.2 Type 3+4+5+6,

Type part 1.

1.05 Type 5/6.
1.1 Type 2+2,

1.2 Type 3sU4e5+6.

Type part 2.
2.1 Type u®5,

Stored (indirect) command.
Direct command.

Steps ordered by step number. 2. /%

Replaces previous step 1.2.

Steps are stored in order of step wnumber.



("61'2 998) SOTIJ WOIJ SWIN PUE ‘SUOTIIUIJIP ‘SIDNI]
03 Surfidde ‘ggOf ur yerousf si juowederdes onewone sty “Taqunu swres ayy ypm deys mdur mou v Aq pasvidas
pue pamfep oq Tria dsis pasors v 1'1 ‘Aes ‘qara uifaq 03 aonpead poo§ st3f 31 srojaq dags mau ® 1asur 03 puanbas
-qus 3yqrssod aq jou {14 I USYY INq IoFANUr Ue YIM Poroqel oq Aews yred ® yo dogs smy oy, (1 wed “§3) roqunu
pp4daguz yeuy &q parymyuapr “aaed € parres s1 [EWOP Ay Jo 39T 93 03 Jaquinu owes oy ypm sdols yo sousnbas v
('¢1 sopasasd 611 youp 230N) “Sumndur jo 1opro 213 Jo ssoppredar ‘siaqumu dags asay 03 Surpiodae ndur 1ok
§19p3023 GO "ARMIASTOD 3q I0U Padu WPIgM (T GT'T ‘T'1 ‘60'T “§9) stoqumnu days Suisearour 4q vearg sousnbas
oy ur pazoys ore sdo3g "puUBRWILIOD ANIP € A PaIrsep USYm Pajdaxa oq 03 ‘SSO[ ul weiSord parols B SWIO) SPUBILIOD
pasaquinu jo adusnbos y purwIed |, PaIIpur,, SY3 PaJ[Ed OS[E PUBLIIOD pa404S Y3 ST SIYL, ‘UOTTIXD 1238 0] PII0IS
3q [ 3—squny ds op—IdqWnu B ym SuiSsq purwwod oy I ‘uimel Jorred wodn (Aposip) Aprerpew
-WI Payndaxa ST pue qoa SSO[ ® Y swiSaq purwwod 154y Y 'skem 0m) JO 2U0 ur USAIS oI spurluWod SSOf

SANVININOD dd¥0LS ANV LOTHId
4 N4



‘pasn aq [ & Afreury pue 7 97+ Pp 9P sonyea
oy sy L, 'p Vu4q ¢ -y Syeunwsd} [ia sSurrqns oy pCo(1+u) 4-q pue p>du+q I J(3)p 25urIqns s ur
anea 3531y oy pue p(o)q sFuriqns oy} ¥03 JnTEA ISE[ Y} ST P 2DUIS ‘p PUE (2)q USIMIS] BUWIWIOD OU ST 12U} JEY} ION

.m“..wn...nQNIT—UAQIT—uATA.,.AuNITQAUITﬁ_hﬂPw

sanTeA 23 A[2AIS53000S USAIT 3 [[14 X Jey) SUBIW F30)p(d)qe =x
'q 70 sdo3s UT 3 03 B WOTJ X IO SINJEA I3eI SULDW (Qle=x
"X JOJ D UIY} PUB ‘e SON[BA 9)E} SUBIU ’Xqe =X

:(z1'p) suonouny [erads ur pue saseryd 30y ur pasn are suorssardxs anjea jo aFuey

SHONVYH 4)TVA
9T°C



,, 2.161

a=3
1.1 Type i.
Do part 1 for i=1(1)3(a)a*2, Note that expressions may be used.
is= 1
i= 2
1= 3
is= S)
is= 9
_ 7, s A
Do part 1 for 1=0(1/a)l. e\ ;
is= 0
is= .333333333
is= .666666666
i= .999999999
H -

= 1 End of range is always hit exactly.
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2.19
FILES

The external disc, which holds your files, has a capacity of 45,000 “records,” each very roughly equivalent to
60 to 75 JOSS cells. (See 3.23.) The disc can hold 2600 files, each with a maximum of 100 records. At no time can
total records in all files in use exceed disc capacity. The file owner can use up to 25 items, with no limitation on item
size except that the overall file must not exceed 100 records, called SPACE in the item-list report. (See 3.28.) If
required, one person may own more than one file.
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2.18
SUMMARY OF RANGES

The examples below show, by JOSS error messages, the limitations on step, part, form numbers, values, and
indices. These ranges may be exceeded inadvertently, since values may be generated by the program.



JOSS Objects
JOSS OBJECTS

The following words and phrases are called JOSS objects:

step __ all steps part all parts
form ___ all forms formula __ all formulas
all (everything) all values (values of all stored letters)

3.10

These objects may be deleted, typed, or filed. (See Delete, Type, File.) The dashes may be filled with a specific

number or with an expression that computes a number or formula identifier.

users: This is the number of consoles in use, not just those computing.
time: This is actual Pacific 24-hour clock time.

Note that users and time appear only in Type commands.



2.21
ERROR MESSAGES

With one major exception JOSS error messages are on the whole self-explanatory and directly to the point. The
exception is Eh?. It would be difficult to flag all such errors individually.

Eh? Check List:
1. Not typed properly. (See 2.10.)
Words used not in JOSS vocabulary.
Mathematical formatting errors (most frequently a missing multiplication dot or right-hand parenthesis).
A space between function, formula, or array name and left parenthesis.
Use of “ell” instead of one, “oh” instead of zero, “period” instead of “dot.”
Attaching a for phrase to verb other than Do.
Typewriter error in sending message to JOSS. Retype.

N RN

Some individual error messages of note are the following:

Sorry. Say again.: Retype.

I can’t express value in your form.: Usually underscores to left of decimal point are insufficient in number.
(An underscore is needed for a minus sign if the value is negative.)
I have too many values for the form.: Check for correct number of fields. Note in the examples, however,

that the number of values can be less than the number of fields and that underscores can also fill ficlds.
I have nothing to do.: Calculation in progress is complete or canceled. A new Do is needed.
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Do 3.11
DO

This is the primary verb that initiates a computation. Upon completion of what the Do has ordered, control is
returned to the point just after that Do. If Do is given as a direct command, then control is returned to you. If Do is
stored, control returns to the step just after the Do step in the same part, and computation continues. Do can order
cither a single step or a part to be executed. Only the Do command can be modified by a for phrase. (See 3.19.)

Do is interpreted only once. At that time, all values specified by expressions in the for phrase are calculated
using current letter values and are saved. Hence, you cannot change the execution range of Do by giving new values
to the letters in a for phrase range, as in FORTRAN. See Done/Quit (3.13) for escape methods.

Any if clauses modifying Do commands are interpreted ozly when the Do is first met, so that the if condition
does not apply during the subsequent repetitions over the set of values specified by the for phrase.



To 3.12
TO
This is a stored command only. It will move computation to the step ot part indicated, but will not return con-

trol to the step following the To step. Computation continues as directed by the program subsequent to the point
reached by the To command. To can send you freely backward and forward in the program.
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1.1 Type x.
1.2 Set x=10,
1.3 Type x*2,
1.4 Line.

Do part 1 for
b4

X¥2

x=1(1)4.

100

100

100

100

3112

Note that values of x specified
by the for clause are retained
and used in successive iterations
even though x has a new value

set at step 1.2.
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3.131

.
=4
—_
in!
~
~i

1.1 Do part 2 for 1

1.2 Type 1i.

=1.

2.1 Quit if =

2.2 Done if i=2 or
2,3 Type i in form 1.
Form

oastedts
W

=0.

wnet

Do part 1 for x

ot oteale 4 otaalaals
fedese]

=1.

Do part 1 for x

i =



Done /Quit 3.13
DONE/QUIT

The Do command will normally be execated for the successive values in the set given by the for phrase, If a
Done statement is reached in this execution, nothing specified farther on in the program will be done for the current
value being processed. However, the remaining values will be processed. If a Quit statement is reached, neither the
current value nor any of the remaining values will be further processed. Done and Quit may have an if clause. In
this case, the above behavior with respect to the curtent value and subsequent values is subject to that condition. In
JOSS, each part is provided automatically with an implied Done command as its last step. That is, as each current
value being processed reaches this step, nothing further is done with it. Quit, but not Done, may bc used dircctly.
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Let f(a,b,c,d,e,f,g,h,i,3,k,1)=atbtc.
Please limit number of parameters to 10,

Set S(x,y)=sqrt(x*2+y%2),
x = ??27?

Let S(x,y)=sqrt{x®2+y#2),
Type S(1,2).
S(1,2) = 2.23606798

Type S(3+45,4+5/17). Any expression may be used for
S(3+45,45/17) = 48,0144153 the argument.

Let D(f,x)=[f(x+d)-f(x)]1/d. . Derivative of function f at zx.
d=.00001 Note that parameters may wname
formulas, functions, or values.

Type D(sin,0), D(cos,0).
D(sin,0)
D(cos,0)

1 zero.
O .

Derivative of sine and cosine at

w.:ﬁ

-

vy

v.
A
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- 3.171
Set x=xtl.
x = 277
x=3 v The word Set and the period are
®=x+1 optional in direct commands.
Type x.
X = b
Set a(-1,2)=3,
a(1,-2)=1
Type a.
a(-1,2)
a(l,-2) = 1
Set a(1,2,3,-5)=4,
Type a. Array of new dimension replaces old.
a(1,2,3,-5) = 4

i

w
3
\\

s
.

1.1 x=5 The word Set must be used in stored
1.2 Type x. commands.

Do part 1.

Error at step 1.1: Eh?



1.1 Type i.
Do part 1 for 1=2(3)10(5)20,100,.003.  Expressions for numbers could
i= 2 have been used.
1= 5 .
w = 8. < V Note that range end point
i= 10  is always hit exactly.
1= 15
is= 20
is= 100
is= .003 = S
Do part 1 for i=0(1/3)1. , =
1= 0
is= .333333333
1= .666666666
i = 999999999
i= 1
Do part 1, 3 times.
is= W Last stored value of 1 is 1.
“—A -
i-= 1

Do part 1, .56 times.,
Number-cf-times must be integer and 2= O,
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o i3s3
Let B(i) = [ i=0:L; B(i-1)<P:0; B(i~-1)s+(1+r)-P 1. 4,, mwNm_.‘.ﬁ.m,uw.uew.%mwﬁw%gw
L=1000 N o
P=100
r=,005

1,1 Type I,B(I) in form 1.

Form 1:

Do part 1 for I=0(1)11. Formula B calculates, in a
1000.00 recursive way, the balance of
905.00 loan L which has payment P

809,53 and interest rqte r.
713.57

0

1

2

3

L 617,14
5 520,23
6

7

8

9

0

1

422,83

324,94

206,57

127,70 ‘
28,34

1
1 .00
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x=3

Let y=x%2,

1.1 Type %,y in form 3,

Form 3: -

E y= appear in form 3.

Type x, step 1.1, form 3, formula y.

X = 3

1.1 Type x,y in form 3.

x= y= appear in form 3,
o Ty x®2

Type "JOSS".

JOSS

Type ""J0SS"JOSSM",

"JOSS"JOSS"

Type X,_ V.

11
«

X

y = 9

3211



(‘9z°¢ 32g) ~~ wwoy ur — adAy, purwwod ayy ur L7zo sreadde ur prom SSOf SYL
03d4y oy ur suzy yue[q Surpuodsanios v sty [pim asooszopun Ay, (‘wonenpund g5 jo red jou are sojonb
SI3uIS) “s210%b jnogEm wineqras o padky aq A 31 9xey Jo uorssoadxa Lue punore paverd are sajonb sjquop jy

“sour]
241559005 U0 3n0ad4y ayerrdordde sasnes purwwods sy, ‘sewwod 4q payeredas suorssordxs pUe ‘s1o119] ‘s399(qo JO 387

4ue 10 ‘vorssasdxa 10 3oyd] hue Lew se adAy moppoy we> (01°¢) 13(qo SSOf Auy "paros 0 o11p oq Aewr adL T,

HdAL
17¢ adAy,



x=1

y=H

Type x if x=1 and y<3u,
X = 1

Type % if x=3 and not (x+y>34) or y#17.
X = 1

Set y=85 if x<ug,

Type y.
y = 35

1.1 Type 1=x<3<y=a,

Do step 1.1 for a=15,100,
1sx<3<y<a = false
1sx<3<y<a = true

Do step 1,1 if y>10%6,

Type garbage if y=0,

Compound condition.

Condition fails, so command is
not interpreted
Condition fails, so command is
not interpreted.

. 3.201
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Type timer,
timer

Wmmoﬁ.dwsmd.

Tvne ++.1D5v
Set x=Tiner.

Type timer-x.
timer-x

Set timer =5.
Bh?

110.16

3.221



3.231

Type size. o
size =

H.Hmmdmﬁwumvnw+m.

2.1 Do part 1 for j=-250(1)250,

Do part 2 for i=-250(1)250,
I'm at step 1.1. I ran out of space.

Type size,

size = 1895
Cancel. Cancel retrieves 16 cells
Type size, that were used for the
size = 1873 execution records of Do.
Delete a,

Type size.
slze = 14
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a(2,3,4)=7
Type a(2,3,5),
a(2,3,5) = 222
Let a be sparse.
Type a(2,3,5).
a(2,3,5) =
Type a.
a(2,3,4)
a 1ls sparse

b

a(2,3)=23
Type a.
a(2,3)
Type a(1,2).
a(1,2) = ?22°?
Let a be sparse,
Type a(1,2).
a(1,2) =

23

Because the command requested

all values of a.

New array replaces old.

- 3.251
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3.241 |

1.1 Demand a(i).,

Do part 1 for i=1(1)5,

a(1) = 10

a(2) = 3.5+24 :

a(3) = sin(4.789) Any expression may be given.

a(4) = a(2)+3+a(3)

a(5) = 28,75% S - o

a(5) = atemp _Hxvﬁwwwmxoxm& and request repeated.

Eh? ‘

a(5) = v |:Caprien veturi' only is an-interrupt..: =
I'm at step 1.1, AT SR A - A 7
a(1)=100

Go.

a(b5) = 15

1.1 Demand E as "Voltage maximum',

Do part 1.
Voltage maximum = 135,5



1.1 Type form 2.
H.mbwdm.
H.w

Do part 2 for x=10(10)60,
2.1 Type sin(x), log(x), exp(x) in form 1,

Form 1:
Torm 2: —
SIN(X) LOG(X)
Do part 1.
SIN(X) LOG(X)
-.54 2.30
.91 3.00
-.99 3.40
.75 3.69
-.26 3,91
-.30 4,09

EXP(X)

EXP(X)

2.20

ou

08
13

17
21

26

3.263

See 3.27 for Line,

Form with literal information only.
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Form 1:
®=12,356
Type x,x,x in form 1.
12 12.4 1.2 01

Note rounding into form.

Type X,%,X,x in form 1.
I have too many values for the form,

Type x,x in form 1.

12 12,1 Fewer values than fields OK.

x=1234,5678
Type x,x,x in form 1.
I can't express value in your form.

Form 4;

Type -2/3 in form U4,
-6.66666667000000000000-01 Note rounding to 9 significant digits.

W

26/
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3281

Use file 4107 (rand 7).

Please limit ID's to 5 letters and/or digits. Space counted.
Use file 107 (rand7). Case of ID letters immaterial.
Roger.
Type item-list.
ITEM CODE RPN DATE SPACE

1 EX1 1407 5/07/67 1

3 EX3 1407 4/12/67 1

4 EXu4 1407 u/12/67 1

Discard item 2, L
mmowww item 3 (ex3). ot
Done.

Tile al
Please discar

1 as item 1. w item number.

d the item o¥ use a ne



“raqunu 13ford ANVY o) ST NIJH PUE “PIJIF SEA WL S JBYy)
auIn} 3y 03 S19J21 LY W1 SY3 31038 0} wuu_svuu (61°C 23s) spI0223 JSIP JO Jaquinu Y3 03 s19J21 DV IS Surpeoy
oy ‘mojunrd sy vy (uoyddy ojou) sy-won adLy, puewod oy Aq poasrass oq Aewr afij Mok Jo sUTUOY)

(dI) pue N uoam3aq seadde snw 20vds v sased
J[E Uf "9Se219MO0] 10 ummuﬁm&: SIe 2pOD B} UL SIDYI[ S} ISIYM I93)BW JOU SIOP 3] "SINLINU IO STONI] A UBFIIOW OU
Jo 9pod ® §1 ‘pousisse os[e ‘((qI) F2IUIPT YT, “Foqumu )1y pouSisse 1oL 1 N o1 “(I) N 9 9S[) ST pUuEBWwod
a391dwod 2y, 9Ty WaIeJIP Yord J0J 20u0 A[UO Pasn aq 03 SPIdU NG ‘SUOTIIE (1Y [[B Sozpzpzuz 3S[) PUTWILIOD ST,

ISIT-WALL/ASN
87°¢ ISI[-wan /98]



Page
15:06  7/31/67  #24 geb 1407 (3]
Type S.
§ = 2
Line.
Type S.
S = 6
1.1 Line if fp($/3)=0.
1.2 Type $.
Do part 1, 4 times.
$ = 10
$ = 11

13

s
$ 1y

Line command executed.



Type all.

1.05 Set r=fp(re291).

2.45 Do part 17 for x=.003, .07(.03).15.

Recall item 16 (ex38),
Done.
Type all.

1,05 Set r=fp(rs=291),
1.2 Do part 10 if s=z1,
1,3 Do part 2 for i=1(1)10.

2.2 Set b=-a.

MQQQNNwSQ from the files results
in a mixture of that on hand and
that coming from the files.

2.3 Type b,f(b),log(£(b)),I(£f(b)) in form 1.

2,45 Do part 17 for x=.003, +07(.03).15.
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1.1
1.2 Type form 2,
1.3 Do part 2 for i=1(1)10.

2.3 Type b,f(b),log(£(b)),I(£(b)) in form 1.

File all as item 16 (ex38),
Done.

Delete all,

Recall item 16 (ex38).
Done,

Delete step 1.1.

1.2 Do part 10 if S$=1,
Discard item 16 (ex38).
Done,

File all as item 16 (ex38).
Done.

Type all,

1.2 Do part 10 if $=1,
1.3 Do part 2 for i=1(1)10.

2.3 Type b,f(b),log(£(b)),I(£(b)) in form 1.

Copies all steps, forms, formulas,
and values into the file.

Copies from file to computer.

Program is modified.
Must discard old version

before filing updated one.
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Type sqrt(2), Homﬁpovu exp(1), sin(3,1415).

sqrt(2) = 1.41421356
log(10) = 2,30258509
exp(1) = 2.71828183
sin(3.1415) = 9.2653610%(-5)

Type exp(log(13.1)).
exp(log(13.1)) = 13.1
c=1/log(10)

Let L(x) = celog(x).

Let T(x) = arg(l,x).

Let S(x) = arg(sqrt[1-x*2],x).

Type L(10), L(100), T(0), T(10000), S(1), S(0).

L(10) = .999999999
L(100) = 2.
T(0) = 0

T(10000) = 1.57069633

S(1) = 1.57079633

S(0) 0

w....

10,

4101
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1.1 Demand a(i,]).

2.1 Do part 1 for i=1(1)5,
Do part 2 for j=1(1)5,

a(1,1) =1

a(2,1)
a(3,1)
a(4,1)
a(5,1)

it

+F w N

I'm at step 1.1.

(Do part 2 for j=1.)

Done. I'm ready to go at step 1.1.

1

2
3
n

442

a(1,1)
a(2,1)
a(3,1)
a(k,1)
I'm at step 1.1.
(Cancel,)
Type 1.
i
i=5
Go.
a(5,1)
a(1,2)
a(2,2)

3+2

i

Carrier return interrupts Demand.

Parenthetic Do execution used to
reenter some values.

Parenthetic execution is eanceled.

Correct value of 1 set and suspended

execution resumed.

3.311



4.121

x = 100.,7

Type min[ x=.1(.1)4: x%2-2+x ], The x within the min 1s a mﬁssw.
minl x=,1(.21)4: x*2-2.x ] = -1

Type x.
X = 100,.7

Type max(1,2,3,4,5,1/2,sin(5),.1,log(x)%*2,.,01).
max(1,2,3,4,5,1/2,sin(5),.1,log(x)%2,.01) = 21,2718889

Type min[ x=1(.1)10: (x~1.5)<(x~9.3) 7.
min[ x=1(.1)10: (x-1.5)+(x-9,3) 7] = -15.21
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4111
Set x = -123,4567, ‘

Type x,sgn(x),ip(x),fp(x),dp(x),xp(x),[x).

X = -123.4567
sgn(x) = -1
HWMMW = -123
fp(x) = -, 4567
dp(x) = ~1,234567
xp(x) = 2
[x| = 123,567

To

Type x=ip(x)+fp(xr), x=dp(x)-10%
x=ip(x)+fp(x) = true
x=dp(x)*10%xp(x) = true

xp(x).
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1.1 Type a or b and not ¢ or d
1.2 Type (a or b) and not (c onr

b=false

c=true

d=Ffalse

Do part 1 for a= true, false.
a or bandnot ¢ or 4d =
(a or b) and not (c or 4d)
a or bandnot ¢ or d-=
AwO%vvaQSOﬁAOOBQV

a).

true

false
false
false

Type 1=1, 2<,03 and 5>25 or not 17217,

1=1 = true
2<,03 and 5>25 or not 17217 =

Type false=false=true,
false=false=true = false
Type (false=false)=true.
(false=false)=true = true

false

4131
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Type sum(1,2,3,4,5),
sun(1,2,3,04,5) = 15
Type sum(i=1(1)10: i%2 )

sum(i=1(1)10: i%2 ) = 385

Type prod(x=1(1)6:x). Factorial.
prod(x=1(1)6:x) = 720

Type first(x=1,2,3,4,3.5,4.8,7+8,-1%3: x>2),
First(x=1,2,3,4,3,5,4,8,7+8,-1%3;: x>2) = 3

Type min[ %=1(,1)10: (x-1.5)+(x-9,.3) 7].
min[ x=1(,1)10: (x-1.5)+(x=9,3) ] = -15,21

Type first[ x=1(.1)10: (x~-1,5)+(x%-9.3) = -15,21 ],
firstl x=1(,1)210: (x-1.5)¢(%-9,3) = -15,21 ] = 5.4
2

5

x L)
= ?

Type first(x=1,2,3,4,5
first(x=1,2,3,4,5: x=2

0

-3 e

5 )

\\ /i
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s
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a=3

b=5

Type conjl 4>a#10, asb>atb, b>4 or a>4 ],

conj[ 4>a=10, a*b2a+b, b>4 or a>4 ] = true

Type disjl a-b>0, b+3+a=7, a*2+b225 ],
disj[ a-b>0, b+3.a=7, a®2¢p225 ] = true

1.1 Type conjl i=1(1)b: a<ize ].
1.2 Type disj( x=1(1)b: asx<c ).

Do part 1 for c=4,1,

coni[ i=1(1)b: a<i<ec ] = false
disy( %=1(1)b: asx<c ) = true

conjl[ 1=1(1)b: a<ic<c ] = false
disj( x=1(1)b: asx<c ) = false

List of arguments.

Fange of values.

. 4151
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Set x=true.
Type tv(x),
tv(x) =
1.1 Type tv(x),|x]|.

1

Do step 1.1 for x=5, 0, -.3, true, false.

tv(x) =

By

tv(x)

I x|

tv(x)

[=]

tv(x)

[ x|

tv(x)

Bd
Type tv(2>3).
tv(2>3)

Set p = 2>3,
Type p,tv(p),2>3.

u

1

D
tv(p)
2>3

true
5
false
0
true
.3

SCoPRr P

(]

false

false

4141

Value true stored at x.

Transient calculation.

Value false stored at place p.
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_ 4161
Type [1=2:1;2] + (1#2:3;4). f(x) o
[2] + (3) = 5 B

Let f(x) = (sgn(sin[x])=-1:0; sin(x)).
Type £(-1), £(2), f(u).

WAIHV = 0 T dJ.H.wﬁ.,n.\qvx
£(2) = 909297427 - 3w
£f(4) = 0
Let g(x) = [x<0:x; 0<x<5:exp(x/2.5); x>5:3],
1.1 Type %, g(x) in form 1.
Form 1: [ i
. A
Do part 1 for x=-1(2)3,4,7.
-1 -1.00
1 1.149 ‘ ____.ﬁw___Wx
3 3.32
L 4,95
7 3.00
Do part 1 for x=0. Note that g(x) is undefined at x=0.

Error at step 1.1 (in formula g): [x<0:x; 0<x<5:exp(x/2.5); x25:3] = 277



"UOTIIUIJOP SATSINIAT € Ym worpun
-U0d UI papaats sAvAe 5T UOIPUOD wog “30eds yo Ino wex T sadk1 ggOf ‘symsar rened asayy 1oy papasu s1 aveds 2ouIg
‘paserdwion jou st ‘mara spy ur ‘uvopeindwod ayy dsnessq paypedr st (1—)-0-1-z usgm dois zou massof " =
(1-)50vz = (0312 = (D3z = (2)3 413 [ SSO[ “(2)33dAL, uays pue “(1—x)3-x = (x)5 107 hvs om 3
"uone[no[zd a1y 33[dwod 03 papasu synsox rensed Suzpnpous
uonaxa 2y jo ssarford ayy Arresodwsy proy o3 posmbar s ooeds ‘SSO 4q payenyeas st uorpUNY T W) yorq
"((1—x)3%)8 = (x)3 £q ApArsnoar paurgap s (x)F usyy ‘vorpuny LIS ® st (4x)F pue ‘pourysp aq
03 wopouny aY3 St (x)3 JI "voprugep umo syt ur syeadde 31 g1 Apparsinoar pauryep st worouny v Appsoo] Suryeadg

SNOLLONNA HAISYNDTYA
LTy



417

Let f(x) = x-f(x-1).
Type £(3).
Revoked. I ran out of space (in formula f£).
Let £(x) = [ x=0:1; x+f(x-1) . If =0, f(x)=1; otherwise x+f(x-1).
Type £(6).
£f(6) = 720
Type £(0).
£(0) = 1

Let f(x) = ( x=0:13 fp(x)=0:prod(i=1(1)x:i) ). ot .

Type £(0), f(6). flx)=x! (factorial).
£(0)
£(6)

1
720

’\\‘
2
-

Type f£(5.4).
Error in formula f: ( x=0:1; fp(x)=0:prod(i=1(1)x:i) ) = 22°?



5.10
PROGRAM LAYOUT

Most JOSS users are "“Topsy” programmers: the program gets lashed up at the console—which, of course, is the
idea behind JOSS. But for large problems it is an inefficient use of man and machine time, and ties up a scatce re-
source—consoles.

Large problems should be blocked out first at the desk. Define the main task, the subtasks generated, etc., to get
the problem “tree.” Indicate which subtasks must precede which others. List formulas and abbreviations. View each
JOSS part as being responsible for executing a subtask. Part 1 may be the overall executive. Establish input and output
housekeeping formats. ’



Do part 1.

I can compute the volume of a sphere(1), cylinder(2), or cone(3)

if you will ind

W =
Radius?

r =
Height?

a =
The volume is

W =
Radius?

p =
The volume is

W =
Radius?

Height?
h =
The volume is
W =

icate which, please.
3

3.1

5.0
50.832
1

34,087
1.65 05
2

800
10%86

2,01 12
5

How was that again?

Ww =

5.111

L7



VOLUME CALCULATION

Delete all.

Recall item 5 (ex5),
Done.

Type all.

+1 Type "I can compute the volume of a sphere(1), cylinder(2), or cone(3)",
.2 Type "if you will indicate which, please.™,

Demand w.

5 Type "How was that again?" if t,

6 To step 1.3 if t.

Do part 2.

Type v in form (v<1000:132),

To step 1.3.

BRPERRBRRR
.
OO F W W WN R

.

Type '"Radius?".
Demand r.

Done if w=1,
Type "Height?",
Demand h,

NN NN
.
GE W N R

Form 1:

The volume is ..
Form 2:

The volume 1S .eeaaees

t: not (w=1 or w=2 or w=3)
v: (ws1:i4/3eperdd w=2:pe

2+h3w=3:p/3s1%2eh)

p= 3,14159265



| , 512
| b
PRIME NUMBERS ”
Delete all, The function P(x) has value true if and only
Recall item 1 (ex1). if @ is prime. After P(x) filters out invalid
Done. cases its subfunction p(x) finds the first
Type all. exact divisor of a--via fo(wx/i)=0 and eompares
that divisor with x. Then Yy ts prime if the
1 Type x if P(x). first exact divisor is x itself.
2 Type x in form 1+tv(P(x)) if (x=true or x= false:true;fp(x)=0).
Form 1: R
is not prime, b, /o
Form 2:

is prime,

P(x): (x=true opr x=false:false;x<l or fp(x)#0:false;p(x))
p(x): mwsmdﬁwnmuwﬁmvﬁxApo"wwHwAm@dﬁnxvVuvx"mwﬁx\MVHOu =x

X = 54



Do part 2 for x=1, 2, -5, ,03, true, false, 17.

1

2

-5
true
false
17

is
is
is
is
is
is

not prime,
prdme.
not prime.
not prime,
not prime.,
prime.

Do part 1 for x=1(1)30.

X

XX X X KX XXX

2
3
5
7
11
13
17
19
23
29

o sa121



COMPUTING EFFICIENCY—I

Type all,

1.1 Set m=M,

1.2 Set g=first(x=0(a)10:f(x)=m),
1.3 Type m,g.

2.1 Type M,G.

.1 Line,

«2 Reset timer,

+3 Do part k.

.4 Type k,timer in form 1.

FEFEFE

Form 1:

Minutes for case e

Let G first(x=0(a)10:£(x)=M).
Let M min(x=0(a)10:£(x)).

Let f£(x) = x¥3-10ex%2-6+x+10,

5.13

This example gives some idea of
economy in computing the first value
of a function where a minimum is
achieved. Part 1 (k=1) computes the
minimum once and stores it. Part 2
(k=2) computes the minimm anew for
each value of x. Here timer shows
only relative efficiency since
elapsed time depends on the number
of users computing.



a=,1
Do part 4 for k=1,2,

m = -179

g = 7
Minutes for case 1: .03

M = =179

G = 7
Minutes for case 2: 1,46

Type users.
users: 9

5131

Note thot if we Let G(z)=first
(=0(a)10:f(x)=z). and Type G(M),

then M will only be calculated once.
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COMPUTING EFFICIENCY—II

Delete all,

Recall item 10 (tbase).
Done.

Type all,

4,1 Line,

4.2 Reset timer.

4,3 Do part k.

4.4 Type k,timer in form 1.

Form 1:
Minutes for case : .

1.1 Do pert 10 for x=-200(1)200,

10.1 Set d=-f(x-1)+f(x),

2.1 Do part 20 for x=-200(1)200.

20,1 Set D=f(x)-f(x-1).
30.1 Set f(i)=1i%2,
Do part 30 for i=-250(1)250.

5.14

This example illustrates, in part 10

and part 20, two equivalent ways of com=
puting (but not displaying) successive
differences of elements in the vector f.
The program in part 4 tries both forward
and backvard methods of proceeding
through f and compares time of eomputa-
tion for the two.

Since JOSS assigns storage only for
array elements that have an assigned
value, each time an array is referenced
by the program a search For the re-
quested array element must be made.
JOSS facilitates forward (inereasing
index values) searches by remembering
the index of the last reference made
and starting each new search from that
point.



5.141
Do part 4 for k=1,2.

Minutes for case 1: .06

Minutes for case 2: A1



COMPUTING EFFICIENCY—III

Delete all,
Recall item 10 (tbase).

Numeric literals given in JOSS compu-

tations require time for conversion

Done. to internal form in proportion to
Type all, their length in chavacters. In case 2
at the left, the number 1.23456789 ig
Line, . converted for each value of i in the

4.1

442 Reset timer,

4.3 Do part k,

4.4 Type k,timer in form 1.

summation, while in case 1 only one
conversion was requirved when a was
input.

Form 1:

Minutes for case e

1.1 Type sum(i=1(1)n: at+i ).

2.1 Type sum(i=1(1)n: 1,23456789+1).
n=1000

a=1,23456789

Do part 4 for k=1,2,

sum(i=4(1)n: a+i ) = 501734,817
Minutes for case 1: .05

sum(i=1(1)n: 1.23456789+1i) = 501734,817
Minutes for case 2: .06



,‘ DEGREE-RADIAN CONVERSION FORMULAS

A stored program displays the formulae and sample usage, *
Do part 1. .

r:degrees to radians

h:time to radians

d:radians to degrees.

tiradians to time.

s:sum of twWwo angles

D(r,c): ip(rec)+.01+ip[60:fp(r-c)]+.006+fp(60°rec)
R(d,c): [ip(d)+ip(100-£p[d])/60+fp(100-d)/36]/c
d(x): D(x,u45/arg(1,1))
h(x): R(x,3/arg(1,1))
r(x): R(x,45/arg(1,1))
s(x,y):  dlr()+r(y))
t(x): D(x,3/arg(1,1))

Some examples:

r(45,1753) = . 790600213
d(.790600213) = 45,1753

h(13.4739) = 3.61130L37
t(3.61130437) = 13,4739
t(r(23.2951)) = 1.33594
d(h(7.0208)) = 105,3115

s(11,4937,26.3351) = 38,2328
5(21,4703,-89,5702) = -18.0959




5.17
BOOLEAN FUNCTIONS

Type all parts, all forms. This program displays the values of

the 16 boolean functions of two
age if s=z1. variables.

1P

1.1 Type all formulas,form 1, .

1.2 Do part 2 for x=true,false,

1.3 Page. )

2 Do part 3 for y=true,false,

3 Type x%,y,a,b,c,d ,e,f,g,h,i,j,k,l,m,n,0,p in form 2.
Form 1:

X y abecdefghijklmnop

Form 2:

Do part 1.
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Ix|

Iy

| %=y |

| %=y |

| true|

| falsel
Inot x|
[not y| The 16 boolean functions.
|x or y]| v

Ix and y|

Inot x or y|

not y or x|

[not(x or y)|

[not x and vy

lnot y and x|

|not(x and y)| y,

e o» es es e se

T OPE AL Dm M0 AR T

e es oo es e s

b4 y abcdefghijklmnop
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true false
false +true
false false
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PROGRAM CHAINING

Recall item 11 (mastr).

Done. Master program in chain.
Type all.

1.05 Type "Fetching the vector f from the files,".
1.1 Recall item 12 (fdata).

1.2 Do part 2 for i=1(1)100,

1.3 Delete f.

1.35 Type "Fetching the vector g from the files,",
1.4 Recall item 13 (gdata).

1.5 Do part 3 for i=1(1)100.

1,52 Discard item 13 (gdata).

1.54 File g as item 13 (gdata).

1.6 Type "New values for g have been computed and filed.".

Data chain.

2.1 Set s(i)=sum(k=i-10(1)i+10:£(i) )/21. Compute moving averages.
3.1 Set g(i)=g(i)+s(i),

10,05 Do part 1,

10.1 Delete part 1,p art 2, part 3.

10,15 Type "Recalling a second processing program from the files,",
10.2 Recall item 14 (2prog).

10.3 Do part 1.




' 5,181

Delete all,

Recall item 14 (2prog).
Done,

Type all.

1.1 Type sum(i=1(1)100:g(i)). Auxiliary. program,

Delete all. . P
Recall item 11 (mastr). Sample execution. o .
Done.

Do part 10,

Fetching the vector f from the files,

Fetching the vector g from the files.

New values for g have been computed and filed,

Recalling a second processing program from the files,
sum(1=1(1)100:g(i)) = 30300




ROOT FINDING

Delete all.

Recall item 3 (ex3), Find the roots of the polynomial p(z)

%osm. 11 by Newton's method expressed as i(x),
Ype at-s. where q(x) is the approximate derivative
. of p(x); r(x) recursively improves the
1 Type r(x),p(r(x)) in form 1. root until a value sufficiently close
to aero 1s obtained.
Form 1: .
X = . @nvﬂv = -
i(x): x-p{x)/q(x)
p(x): x%3-10ex%2~6+x%+10
a(x): [p(x+d)-p(x)1/d
_co,wmi.. 1 for x = -10,1,10," = = r(i(x))]
wo 2870 pGo) =T 0000
o Ho.:mwmw p(x) = ,00000
&‘ . p(x) = ,00000



5.20

GAUSSIAN INTEGRATION i

Recall item 4 (exu),
Done,
Type all,

I(f): h/2¢sum(i=1(1)n: sum[j=1(1)m: £(x(i, 3N 1)
h: (b-a)/n
x(1,5): ath/2¢[t(J)+2+1-1]

m = 2
n = 30
a=0
b=1 .
t(1) = 1/sqrt(3)
t(2) = -t(1)
Type exp(1)-1, I(exp).
exp(1)-1 = 1.71828183

1.71828184

I(exp)



PROBABILITY INTEGRAL

Type all.

1,13 Type form 2,
1,15 Do part 2 for b=.1(.1)4,

2,05 Set a=-b,
2.1 Line if £p($/5)=1/5,
2.6 Type b,exp(b),log(exp(b)),c*I(f) in form 1.

Form 1

Form 2:
X EXP(X) LOG PROB

521

This example illustrates a
complete JOSS program, in-
eluding commands to control
output formatting, and the
results of its execution.

I(f): h/2+sum(i=1(1)30:sumlj=1(1)2:£(y(i,5))])

f(x): exp(-x%2/2)
h: (b-a)/30
y(i,3): a+h/2-[t(j)+2-i-1]

c = 398942281

t(1)
t(2)

»577350268
~+577350268



Do part 1.

X

.10
«20
«30
40

«50
.60
.70
.80

«380
1.00
1.10
1,20

1.30
1.40
1.50
1.60

1.70
1.80
1.90

EXP(X)
1.1 00
1.2 00
1.3 00
1.5 00
6 00
8 00
.0 00
2 00
2.5 00
2.7 00
3,0 00
3.3 00
00

00
00

5.5 00
6.0 00
6.7 00

LOG
«100
.200
. 300
500

«500
600
.700
« 800

«900
1.000
1.100
1,200

1.300
1.500
1,500
1.600

1.700
1.800
1.900

PROB

20797
.1585
.2358
+3108

+3829
<4515
.5161
5763

6319
.6827
. 7287
+ 7699

. 8064
. 8385
« 8664
. 8904

.9109
.9281
- 9426




B-2

—— JOSS: Console Service Routines (The Distributor), The RaND Corporation, RM-5044-PR, September 1966.
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Abbtreviation 3.18
Absolute value 4.11, 4.14
Access time to files 3.30
Active agent X

Aligning new page 1.13
all 3.10

and 4.13

Arc-cosine 4.10

Arcsine 4.10

Arctangent 4.10
Argument 4.10

Arrays 2.17, 3.171

B

Backspacing 2.12
be 3.25
Beeps 1.1

INDEX

Boolean functions 5.17
Bugs 2.20

C

Cancel 3.13, 3.31 .

“Can’t express value” 2.21

Catrier return 2.10

Case of lettets 1.15, 3.28

Chaining 3.23, 3.30, 5.18

Command execution 2.10, 3.11,3.12,
3.13,3.14, 3.20, 3.31

Computing economy 5.13, 5.14, 5.15

Condition 3.20, 3.201

Conditional functions 4.16
Conjunction 4.15
Connection line number 1.10

Console operation 1.10
Control 1.10
Cosine 4.10

D

Degree—radian conversion 5.16
Delete 3.16

Deletion (by JOSS) 2.14, 3.14
Demand 3.24

Department code 1.101
Derivatives 3.181

Digit part 411

Dimension 2.17

Direct (command) 2.14

Disc 2.19

Discard 3.29

Disjunction 415

Do 3.11, 3.31

Dollar sign (§) 3.27

Done 3.13

Dots 3.26

Dummies 3.18
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e 4.10
Editing lines 2.12
Efficiency in computing 5.13, 5.14,
5.15
Eh? check list 2.21
“EIl” 2.101
Error messages 2.21
Exponent part 4.11
Exponential 4.10
Expressions:
in demand 3.231
in value ranges 2.161

F

Factorial 4.123, 417, 4171
false 4.13, 4.14, 4.15, 4.16
Fields 2.21, 3.26

File 3.281, 3.29

Files 2.19, 3.23, 3.30

first 4.122

First step number 2.14
First true condition 416

for 3.11, 3.19

form 3.10, 3.26

Format 3.26, 3.27
formula 3.10, 3.18
FORTRAN 217

Fraction part 4.11
Functions 3.18, 4.12, 4.16
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Go 3.15
Gronks 2.20

Hardware xi

ID 3.28
if 3.11, 3.13, 3.20
n 3.21
Indices 2.17, 4.405

Indirect (command) 2.14, 2.141

Initials 1.10

Inserting pew steps 2.14
Inserting papet 1.12
Integer part 4.11
Integration 5.20
Interrupt 1.10, 3.15, 3.30
item-list 3.28

Item size 2.19

Ttems 2.19
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JOSS operating efficiency 2.20
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Let 3.18
Line 3.27
Line capacity 2.12, 2.121
List 3.26

Logarithm 4.10
Logging in 1.10
Logical functions 413
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Magic values 4.10

Mail box 1.14
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Matrices 2.17
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. Messages x, xii, 1.10, 1.14
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N

not 4.13
“Nothing to do” 2.21, 3.151
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o

Objects 3.10

“'Oh” 2.101

ON/OFF switch:
console 1.10
typewriter 1.11

or 4.13

Order of execution 2.15
Qutput 3.26, 3.27
Overtyping 2.12

P
page 3.27
Paper 1.12
part 3.10

Part number  2.14
Parameters 3.18
Parentheses 2.10, 2.21, 4.10, 4.1%
Parenthetic computation 3.31
pi (7), lowercase 4.10
pi (IT), uppercase 4.122
Platen knob operation 1.13
Platen tray 1.12
Precedence:
of arithmetic opetrations 2.10
of logical operations 4.13
Prime numbers 5.12
Probability integral 5.21
Product 4.122
Program execution 2.15

Program layout 5.10
Project number 1.10

Quit  3.13
Quotes 3.21

R

Radian—-degree conversion 5.16
Radian measure 4.10, 5.16
Range limitations 2.18, 2.181
Ranges of values 2.16, 3.19, 3.191
Recall 3.29

Records 2.19, 3.28

Recursive functions 4.17
Replacement (by JOSS) 2.14, 2.141
Reset 3.22

Ribbons 1.13

Roots of polynomial 5.19
Roundoff 2.20, 3.26

RPN 3.28

Rules of form 2.10, 4.10
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